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1.0 INTRODUCTION

This document has been prepared as a supplement to the Williams Gateway Airport

Hydrology Study and Drainage Master Plan prepared by Gilbertson Associates, dated

October 200 I. This supplement presents the basis for design of storm water management

improvements in response to an updated land use plan for the northwest portion of the

airport. SaJient elements of this plan include; The proposed WINGS development, Fire

Protection System, and a reconfigured (linear), Detention Basin Northwest.

Williams Gateway Airport, (WGA) is located in the City of Mesa, approximately 20 miles

southeast of the City of Phoenix. The town of Gilbert borders the airport to the west, and
~'

the Town of Queen Creek to the south. The study area presented in this report is

bounded to the north by the Powerline Floodway, to the east by Ellsworth Road, to the

south by the Pecos Road aJignment, and to the west by, the soon to be completed,

Sossaman Road. Figure I shows the location ofWGA.

2.0 Proposed Drainage Improvements

Depicted on Figure 2 are the improvements associated with the WINGS project.

Drainage infrastructure required by this development includes a reconfigured detention

basin and two storm drains conveying water to this basin. Appendix V contains the

current project reduced size plans for Phase I Grading and Drainage Improvements for the

North Apron Area. Appendix III provides the StormCAD analysis involved in modifying

two of the three storm drains ultimately contributing to Basin Northwest. Modifications

were not made at this time to the storm drain serving Drainage Basin 17-N since this

storm drain is not included in this project. Drainage Basin 17-N was included in the

attached StormCAD model due to the fact that it conveys water to Detention Basin

Northwest, see Appendix IV. Detention basin outfall will be conveyed to a previously

constructed connection and remains consistent with the above referenced Plan (Ref. 3).
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3.0 MAPPING INFORMATION

The avail~le mapping utilized in this study were as follows:

I. Aerial Mapping: Aerial mapping conducted on March 29, 200 I. A topographic map of

the project site with contour interval of 1 foot and scale of 111 = 100' was utilized for on

site drainage basin delineation.

4.0 HYDROLOGIC ANALYSIS
\'

4.1 General

The following outlines the design criteria used to develop this hydrologic analysis:

• Hydrologic calculations were completed for the lOa-Year storm frequency

• Storm duration of 6 hours was investigated

• Rainfall depth-duration-frequency data were generated using the PREFRE

computer program (Ref. 2) and the Maricopa County Isopluvial Maps

• The Clark Unit Hydrograph method was utilized to estimate runoff rates

• Time of Concentration was determined using the gUidelines presented in the

Drainage Design /'1anual (Ref. I)

• Rainfall losses were estimated using the Green and Ampt Infiltration Equation

• Storm water runoff impacting the project site was estimated assuming

''undeveloped conditions"for off-site areas

• U.S. Army Corps of Engineers HEC-I computer program was utilized for

hydrograph generation.

4



Only the Developed Conditions, IDO-year, 6-hour HEC-I code was modified from the

original analysis and is therefore included in this report, see Appendix II.

4.2 Precipitation

Rainfall depths for the study area were selected from isopluvial maps found in the Maricopa

County, Drainage Manual (Ref. I). Precipitation frequency values were generated then

using PREFRE computer program (Ref. 2). Results can be found in Appendix I.

5.0 FAA and USDA

Coordination with the Federal Aviation Administration and the United States

Department of Agriculture were accomplished during preparation of the Williams Gateway

AirportHydrology Study and Master Drainage Plan. An update of the current project was

forwarded to both agencies for concurrence. Their replies are contained in Appendix V I.

6.0 IMPLEMENTATION

Construction of all proposed drainage improvements and the dedication of all proposed

drainage easements will the responSibility ofWGA. Proposed drainage easements are

shown on the improvement plans. Construction of the proposed drainage

improvements may occur concurrent with other proposed site development.

Maintenance of culverts, channels and other drainage improvements will be the

responSibility of WGA..

5



7.0 CONCLUSIONS

The proposed drainage infrastructure improvements included in this study will provide a

conveyance system for storm water management for the site developments depicted in

Fig.2.

8.0 REFERENCES

I. Maricopa County, Arizona. "Drainage Design Manual, Volume I'~ Revised January 1995.

2. Bureau of Reclamation, Colorado. "Computation of Precipitation Frequency-Duration

Values in the Western United States'~ August 1988..

3. Gilbertson Associates Inc. "Williams Gateway Airport-HydrologY Study and Master

Drainage Plan'~ October 200 I.
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Appendix I

Prefre-Rainfa// data



53102ppt.out
1

*** 0 U T PUT D A T A ***
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES

PRECIPITATION FREQUENCY VALUES FOR Williams Gateway Airport
PRIMARY ZONE NUMBER= 7
SHORT-DURATION ZONE NUMBER= 8

POINT VALUES

RETURN PERIOD
DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR

5-MIN .28 .39 .46 .56 .64 .71 .89 5-MIN
10-MIN .42 .59 .70 .86 .98 1.10 1. 37 10-MIN
IS-MIN .52 .74 .89 1.09 1. 25 1. 41 1. 77 15-MIN
30-MIN .68 .99 1.20 1. 47 1. 69 1. 91 2.40 30-MIN

1-HR .83 1.22 1. 48 1. 84 2.11 2.38 3.01 l-HR
2-HR .92 1.34 1. 62 2.00 2.30 2.59 3.27 2-HR
3':-HR .99 1. 42 1.72 2.12 2.43 2.73 3.44 3-HR
6-HR 1.10 1. 58 1.89 2.33 2.67 3.00 3.77 6-HR

12-HR 1.23 1. 74 2.09 2.57 2.93 3.30 4.14 l2-HR
24-HR 1.35 1.91 2.29 2.80 3.20 3.60 4.52 24-HR

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES:

DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40
ZEHR AND MYERS
AUGUST 1984

INPUT DATA

PROJECT NAME=Williams Gateway Airport
ZONE= 7 SHORT-DURATION ZONE= 8
LATITUDE= .00 LONGITUDE= 100.00 ELEVATION= 0
2-YR, 6-HR PCPN= 1.10 100-YR, 6-HR PCPN= 3.00
2~YR, 24-HR PCPN= 1.35 100-YR, 24-HR PCPN= 3.60

* * * * END OF RUN * * * *

Page 1



Appendix II

HEC-I (Developed)



'************************************** ***************************************
* * * *

FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *

VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *

RUN DATE 06JUN02 TIME 10:40:29 * * (916) 756-1104 *
* * *

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

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

.'
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (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 RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Ocvt./-r J

"'"1f:JO-'1r J I.."'"



LINE

HEC-1 INPUT

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

PAGE 1

FILE NAME:531CP6 .DAT
*************************************************************************
O. PROPOSED CONDITIONS YATERSHED.
1. HYPOTHETICAL STORM DISTRIBUTION PATTERN USING THE MCFCD MANUAL.
2. 100-YR, 6-HR RAINFALL EVENT.
3. GREEN AND AMPT INFILTRATION EQUATION FOR RAINFALL EXCESS.
4. CLARK UNIT HYDROGRAPH METHOD TO ESTIMATE RAINFALL EXCESS.
5. KINEMATIC YAVE TECHNIQUE FOR CHANNEL ROUTING.
6. LEVEL-POOL FOR RESERVOIR ROUTING.
7. HEC-1 LARGE ARRAY VERSION 4.1 (JUNE 1998).
8. INCREASED PIPE CAPACITIES TO FACILITATE 24-HR FLOODYAY IMPACT
*************************************************************************

YILLIAMS GATEYAY AIRPORT HYDROLOGY
PREPARED BY: GILBERTSON ASSOCIATES

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

17
18

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
*DIAGRAM
IT
10

*

1
5

360

DATE:SEPT.18, 2001
JOB# 53111

19
20
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39

40
41
42

KK 1N
KM SUB-BASIN 1N
KM L =1.27 Kb =.048 Adj. Slope = 16.0
BA .327
IN 15
PB 2.868
PC .000 .012 .018 .027 .040 .051 .062 .073 .084 .095
PC .108 .123 .144 .189 .275 .460 .684 .819 .886 .927
PC .948 .962 .974 .988 1.000
LG .350 .300 8.000 .060 3.0
UC .979 .828
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*

KK C2
KM ROUTE THROUGH PONDING AREA YITH CULVERT C2 AS THE LOY FLOY OUTLET
KM LOY FLOY OUTLET: SINGLE 48" CMP
RS 1 STOR 0
SA 0.43 2.81 6.11 11.65 16.90
SQ 0 5.0 17.0 37.0 60.0
SE 1364 1365 1366 1367 1368
ST 1368 50 3 1.5
*

KK RPOYER
KM ROUTE OUTFLOY FROM C2 THROUGH THE POYERLINE FLOODYAY
RK 3900 .0028 .035 TRAP 50 3

*



HEC-1 INPUT PAGE 2

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

43 KK 2NA
44 KM SUB-BASIN 2NA
45 KM L = .71 Kb =.052 Adj. Slope = 18.0
46 BA .181
47 LG .350 .250 9.700 .040 1.000
48 UC .667 .475
49 UA 0 3 5 8 12 20 43 75 90 96
50 UA 100

*

51 KK R2NA
52 KM ROUTE HYDROGRAPH FROM SUB-BASIN 2NA TO CP2NB
53 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
54 RK 2700 .0028 .035 TRAP 1 4

*

55 KK 2NB
56 KM SUB-BASIN 2NB
57 KM L = .51 Kb = .056 Adj. Slope = 14.0
58 BA .067
59 LG .330 .230 9.700 .040 6.000
60 UC .625 .598
61 UA 0 3 5 8 12 20 43 75 90 96
62 UA 100

*

63 KK CP2NB
64 KM COMBINE HYDROGRAPHS R2NA &2NB
65 HC 2

*

66 KK RCP2NB
67 KM ROUTE COMBINED HYDROGRAPHS TO CP2NC
68 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
69 RK 2100 .0028 .035 TRAP 1 4

*

70 KK 2NC
71 KM SUB-BASIN 2NC
72 KM L = .56 Kb =.054 Adj. Slope = 25.0
73 BA .116
74 LG .340 .260 8.800 .040 5.00
75 UC .525 .388
76 UA 0 3 5 8 12 20 43 75 90 96
77 UA 100

*

78 KK CP2NC
79 KM COMBINE HYDROGRAPHS RCP2NB &2NC
80 HC 2

*



LINE

81
82
83

84
85
86
87
88
89
90
91

92
93
94

01,'

95
96
97
98 "

99
100
101
102

103
104
105

106
107
108
109

110
111.
112
113
114
115
116
117

HEC-1 INPUT

10 ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

KK RCP2NC
KM ROUTE COMBINED HYDROGRAPHS TO CP2NC
RK 510 .0027 .040 TRAP 5 4
*

KK 2ND
KM SUB-BASIN 2ND
KM L = .38 Kb = .058 Adj. SLope = 29.0
BA .064
LG .350 .290 8.400 .050 5.000
UC .429 .320
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*

KK CP2ND
KM COMBINE HYDROGRAPHS RCP2NC &2ND
HC 2
*

KK C4
KM ROUTE THROUGH PONDING AREA WITH CULVERT C4 AS THE LOW FLOW OUTLET
KM LOW FLOW OUTLET: DOUBLE 53"x34" RCP
RS 1 STOR 0
SA 0.014 0.117 0.281 1.234 2.457 4.540
SQ 0 12.0 62.0 119.0 165.0 204.0
SE 1352 1353 1354 1355 1356 1357
ST 1357 20 3 1.5

*

KK RCP2ND
KM ROUTE OUTFLOW FROM CULVERT C4 THROUGH EXISTING CHANNNEL
RK 1050 .002 .040 TRAP 10 10

*

KK RCP2ND
KM ROUTE COMBINED HYDROGRAPHS THROUGH IMPROVED CHANNEL TO POND AREA (CULVERT C6)
KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
RK 1100 .011 .035 TRAP 10 4

*

KK 2NE
KM SUB-BASIN 2NE
KM L = .81 Kb = .052 Adj. SLope = 19.0
BA .111
LG .320 .320 6.800 .100 17.00
UC .729 .771
UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

PAGE 3



HEC-1 INPUT PAGE 4

LINE ID ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

118 KK R2NE
119 KM ROUTE HYDROGRAPH FROM SUB-BASIN 2NE
120 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
121 RK 945 .015 .035 TRAP 38 4

*

122 KK 2NF
123 KM SUB-BASIN 2NF
124 KM L = .24 Kb = .033 Adj. SLope = 17.0
125 BA .020
126 LG .220 .140 9.700 .040 43.000
127 UC .283 .271
128 UA 0 3 5 8 12 20 43 75 90 96
129 UA 100

*

130 KK CP2NF
131 KM COMBINE HYDROGRAPHS R2NE &2NF
132 HC 2

(' ..' *

133 KK RCP2NF
134 KM ROUTE COMBINED HYDROGRAPHS TO CP2NG
135 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
136 RK 2141 .015 .035 TRAP 38 4

*

137 KK 2NG
138 KM SUB-BASIN 2NG
139 KM L = .44 Kb = .052 Adj. SLope = 16.0
140 BA .039
141 LG .260 .170 9.700 .040 42.00
142 UC .512 .581
143 UA 0 3 5 8 12 20 43 75 90 96
144 UA 100

*

145 KK CP2NG
146 KM COMBINE HYDROGRAPHS RCP2NF &2NG
147 HC 2

*

148 KK RCP2NG
149 KM ROUTE COMBINED HYDROGRAPHS TO CP2NH
150 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
151 RK 880 .015 .035 TRAP 38 4

*

152 KK 2NH
153 KM SUB-BASIN 2NH
154 KM L = .21 Kb = .053 Adj. SLope = 10.0
155 BA .018
156 LG .230 .150 9.700 .040 49.00
157 UC .404 .383



HEC-1 INPUT PAGE 5

LINE 10 ••••••• 1•••••••2•••••••3••••••• 4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

158 UA 0 3 5 8 12 20 43 75 90 96
159 UA 100

*

160 KK CP2NH
161 KM COMBINE HYOROGRAPHS RCP2NG &2NH
162 HC 2

*

163 KK RCP2NH
164 KM ROUTE COMBINED HYOROGRAPHS TO CP4N
165 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
166 RK 1290 .014 .035 TRAP 38 4

*

167 KK 4N
168 KH SUB-BASIN 4N
169 KM L = .32 Kb = .051 Adj. Slope = 31.0
170 BA .031
171 LG .240 .160 9.700 .040 43.00
172 il't;' UC .342 .327
173 UA 0 3 5 8 12 20 43 75 90 96
174 UA 100

*
.-

175 KK CP4N
176 KM COMBINE HYDROGRAPHS RCP2NH &4N
177 HC 2

*

178 KK RCP4N
179 KM ROUTE COMBINED HYDROGRAPHS TO CP3N (POND AREA FOR CULVERT C6)
180 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
181 RK 760 .0105 .035 TRAP 38 4

*

182 KK 3N
183 KM SUB-BASIN 3N
184 KM L = .57 Kb =.052 Adj. Slope = 23.0
185 BA .138
186 LG .330 .280 8.400 .050 5.00
187 UC .542 .369
188 UA 0 3 5 8 12 20 43 75 90 96
189 UA 100

*

190 KK CP3N
191 KM COMBINE HYDROGRAPHS RCP2ND, RCP4N &3N
192 HC 3

*



HEC-1 INPUT PAGE 6

LINE 10 ••••••• 1••••••• 2•••••••3••••••• 4••••••• 5•••••••6••••••• 7•••••••8•••••••9•••••• 10

193 KK DET3N
194 KM ROUTE THROUGH PONDING AREA WITH CULVERT C6 AS THE LOW FLOW OUTLET
195 KM LOW FLOW OUTLET:QUADRUPLE 36" RCP
196 RS 1 STOR 0
197 SA .3 .7 1.8 3.3 5.8 7.3 8.0
198 SQ 0 25 75 132 200 250 284
199 SE 1345 1346 1347 1348 1349 1350 1351
200 ST 1351 20 3 1.5

*

201 KK CPOWER
202 KM COMBINE HYOROGRAPHS RPOWER &C6
203 HC 2

*

204 KK RPO\JER
205 KM ROUTE OUTFLOW FROM C2 THROUGH THE POWERLINE FLOODYAY
206 RK 1400 .0023 .035 TRAP 50 3

*.,.
207 KK 5N
208 KM SUB-BASIN 5N
209 KM L = .44 Kb =.055 Adj. Slope = 20.0
210

.. BA .084..
211 LG .33 .33 4.70 .23 13.000
212 UC .563 .416
213 UA 0 3 5 8 12 20 43 75 90 96
214 UA 100

*

215 KK RC7
216 KM ROUTE HYDROGRAPH (OUTFLOW FROM PIPE) TO CP6NA
217 RK 1550 .005 .040 TRAP 10 50

*

218 KK 6NA
219 KM SUB-BASIN 6NA
220 KM L = .45 Kb =.029 Adj. Slope = 20.0
221 BA .091
222 LG .30 .30 5.00 .20 28.00
223 UC .375 .258
224 UA 0 3 5 8 12 20 43 75 90 96
225 UA 100

*

226 KK CP6NA
227 KM COMBINE HYDROGRAPHS RC7 &6NA
228 HC 2

*



HEC-1 INPUT PAGE 7
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229 KK RCP6NA
230 KM ROUTE COMBINED HYDROGRAPHS TO CP6NB
231 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
232 RK 985 .015 .035 TRAP 10 5

*

233 KK 6NB
234 KM SUB-BASIN 6NB
235 KM L = .23 Kb = .031 Adj. Slope = 17.0
236 BA .045
237 LG .280 .270 7.000 .090 22.00
238 UC .275 .160
239 UA 0 3 5 8 12 20 43 75 90 96
240 UA 100

*

241 KK CP6NB
242 KM COMBINE HYDROGRAPHS CP6NA &6NB
243 HC 2

c.' ..... *

244 KK RCP6NB
245 KM ROUTE COMBINED HYDROGRAPHS TO CP6NC
246 .. KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
247 RK 2150 .015 .035 TRAP 10 5

*

248 KK 6NC
249 KM SUB-BASIN 6NC
250 KM L = .44 Kb = .029 Adj. Slope = 23.0
251 BA .086
252 LG .300 .200 9.700 .040 21.00
253 UC .333 .229
254 UA 0 3 5 8 12 20 43 75 90 96
255 UA 100

*

256 KK CP6NC
257 KM COMBINE HYDROGRAPHS RCP6NB &6NC
258 HC 2

*

259 KK RCP6NC
260 KM ROUTE COMBINED HYDROGRAPHS TO CP7NA
261 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
262 RK 905 .015 .035 TRAP 10 5

*

263 KK 7NA
264 KM SUB-BASIN 7NA
265 KM L = .23 Kb = .031 Adj. Slope = . 9.0
266 BA .044
267 LG .280 .190 9.700 .040 23.000
268 UC .333 .200



HEC-1 INPUT PAGE 8

LINE ID ••••••• 1•••••••2•••••••3••••••• 4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 1D

269 UA 0 3 5 8 12 20 43 75 90 96
270 UA 100

*

271 KK CP7NA
272 KM COMBINE HYDROGRAPHS RCP6NC &7NA
273 HC 2

*

274 KK RCP7NA
275 KM ROUTE COMBINED HYDROGRAPHS TO CP7NB
276 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1991)
277 RK 1470 .013 .035 TRAP 10 5

*

278 KK 7NB
279 KM SUB-BASIN 7NB
280 KM L = .32 Kb =.030 Adj. Slope = 25.0
281 BA .063
282 LG .290 .200 9.700 .040 26.00
283 "-\' UC .279 .174
284 UA 0 3 5 8 12 20 43 75 90 96
285 UA 100

*
"

286 KK 7NC
287 KM SUB-BASIN 7NC
288 KM L = .10 Kb = .034 Adj. Slope = 20.0
289 BA .012
290 LG .230 .150 9.700 .040 41.000
291 UC .175 .105
292 UA 0 3 5 8 12 20 43 75 90 96
293 UA 100

*

294 KK CP7NB
295 KM COMBINE HYDROGRAPHS RCP7NA, 7NB & 7NC
296 HC 3

*

297 KK 8N
298 KM SUB-BASIN 8N
299 KM L = .42 Kb = .054 Adj. Slope = 17.0
300 BA .072
301 LG .310 .230 8.800 .040 17.00
302 UC .508 .391
303 UA 0 3 5 8 12 20 43 75 90 96
304 UA 100

*
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ID ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

KK RDET1
KM ROUTE OUTFLOW FROM DETENTION BASIN TO CP10N
KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY GILBERTSON ASSOC. (1998)
RK 3166 .0048 .012 CIRC 2

*

*

*

969075

4.18 6.2 7.9 8.6 8.9
10 13.5 16 17.5 19.2

1354.0 1354.5 1355.0 1355.5 1356.0

2.2
7.4

1353.5
1.5

SINGLE 24" CIRCULAR PIPE
-1

0.886
4.5

1353.0
3

KK CP8N
KM COMBINE HYDROGRAPHS CP7NB &8N
HC 2

*

*

KK CPOIJER
KM COMBINE HYDROGRAPHS RPOWER &C10
HC 2

KK RPOWER
KM ROUTE OUTFLOW FROM C10 THROUGH THE POWERLINE FLOODWAY
RK 3600 .0023 .035 TRAP 50 3

KK 9N
KM . SUB-BASIN 9N
BA .194
LG .300 .310 6.600 .110 15.000
UC .286 .168
UA 0 3 5 8 12 20 43
UA 100

*

*

KK DET8N
KM ROUTE THROUGH PONDING AREA WITH CULVERT C10 AS THE LOW FLOW OUTLET
KM LOW FLOW OUTLET: TRIPLE 36" RCP
RS 1 STOR 0
SA 0.05 .8 1 2.5 3.9 5.6 6.7 7.1
sa 0 17.5 50 100 149 180 208 235
SE 1340 1341 1342 1343 1344 1345 1346 1347
ST 1347 20 3 1.5

KK DETMID
KM DETENTION BASIN
KM LOIJ FLOW OUTLET:
RS 1 STOR
SA 0 0.2
sa 0 2
SE 1352.0 1352.5
ST 1356.0 20

LINE

305
306
307

308
309
310
311
312
313
314
315

316
317
318

,',

319
320
321

..

322
323
324
325
326
327
328

329
330
331
332
333
334
335
336

337
338
339
340
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341 KK 10N
342 KM SUB-BASIN 10N
343 BA .227
344 LG .300 .200 9.700 .040 18.000
345 UC .257 .134
346 UA 0 3 5 8 12 20 43 75 90 96
347 UA 100

*

348 KK CP10N
349 KM COMBINE HYDROGRAPHS ROET &10N
350 HC 2

*

351 KK 11N
352 KM SUB-BASIN 11N
353 KM L = .42 Kb =.030 Adj. Slope = 14.0
354 BA .069
355 LG .250 .240 5.000 .200 50.000
356 4.'",' UC .251 .195
357 UA 0 3 5 8 12 20 43 75 90 96
358 UA 100

*....
359 KK 13NI
360 KM PARTIAL RUNOFF FROM SUB-BASIN 13N, EAST HALF 13NA-I
361 BA .0184
362 LG .050 .000 5.000 .200 100.000
363 UC .165 .150
364 UA 0 5 16 30 65 77 84 90 94 97
365 UA 100

*

366 KK CP11N
367 KM COMBINE 11N AND 13N
368 HC 2

*

369 KK 12N
370 KM SUB-BASIN 12N
371 BA .043
372 LG .270 .200 8.800 .040 42.00
373 UC .22 .188
374 UA 0 3 5 8 12 20 43 75 90 96
375 UA 100

*

376 KK CP12N
377 KM COMBINE HYDROGRAPHS RCP11N AND 12N
378 HC 2

*
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379 KK CPALL
380 KM COMBINE CP12N AND CP10N
381 HC 2

*

382 KK DETN
383 KM DETENTION BASIN NORTH
384 KM LOW FLOW OUTLET:30"RCP
385 RS 1 STOR 0
386 SA .183 1.35 3.87 5.6 6.53 7.08 7.65 8.26 8.78 9.52
387 SQ 2 10 19 21 22 24 25 26 26.5 27
388 SE 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343
389 ST 1343 20 3 1.5

*

390 KK RDETN
391 KM ROUTE DETN TO CPOWER
392 RD 3000 .00143 .013 CIRC 2.5

*
,'"

393 KK CPDET
394 KM COMBINE RDETN AND CPOWER
395 HC 2

.. *

396 KK 13N
397 KM RUNOFF FROM BASIN 13N
398 BA .017
399 LG .05 .000 5.000 .200 100.0
400 UC .197 .191
401 UA 0 3 5 8 12 20 43 75 90 96
402 UA 100

*

403 KK 14N
404 KM SUB-BASIN 14N
405 BA .017
406 LG .050 .000 7.600 .070 100.000
407 UC .154 .135
408 UA 0 5 16 30 65 77 84 90 94 97
409 UA 100

*

410 KK CP14N
411 KM COMBINE HYDROGRAPHS R~3N & 14N
412 HC 2

*

413 KK RCP14N
414 KM ROUTE COMBINED HYDROGRAPHS TO CP15N
415 RK 600 .0033 .012 TRAP 150

*
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416 KK 15N
417 KM SUB-BASIN 15N
418 KM L = .19 Kb = .034 Adj. Slope = 26.0
419 BA .014
420 LG .050 .000 9.700 .040 95.0
421 UC .130 .101
422 UA 0 5 16 30 65 77 84 90 94 97
423 UA 100

*

424 KK CP15N
425 KM COMBINE HYDROGRAPHS RCP14N & 15N
426 HC 2

*

427 KK RCP15N
428 KM ROUTE COMBINED HYDROGRAPHS TO CP16N
429 RK 790 .0033 .012 CIRC 4

*
~' ..'

430 KK 16N
431 KM SUB-BASIN 16NC,16ND&16NE
432 BA .0145
433 '. LG .050 .000 9.700 .040 95.0
434 UC .169 .176
435 UA 0 5 16 30 65 77 84 90 94 97
436 UA 100

*

437 KK CP16N
438 KM COMBINE HYDROGRAPHS RCP15N & 16N
439 HC 2

*

440 KK RCP16N
441 KM ROUTE COMBINED HYDROGRAPHS TO DETENTION BASIN
442 RK 550 .0027 .012 CIRC 4

*

443 KK 10NIJ
444 KM RUNOFF FROM SUB-BASIN 10-NIJ I

445 BA .0125
446 LG .300 .200 9.7 .04 18
447 UC .0864 .0486
448 UA 0 3 5 8 12 20 43 5 90 96
449 UA 100

*

450 KK 12NL
451 KM RUNOFF FROM PARCELS 12L
452 BA .030
453 LG .270 .200 8.800 .040 42.00
454 UC .153 .1077
455 UA 0 5 16 30 65 77 84 90 94 97



HEC-1 INPUT PAGE 13

LINE ID ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

456 UA 100

*

457 KJ( CP12L
458 KM COMBINE 12L AND 10NW
459 HC 2

*

460 KK RCP12N
461 KM ROUTE CP12L TO CP12N
462 RIC 570 .013 .012 CIRC 3

*

463 ICK CP12N
464 KM COMBINE HYDROGRAPHS CP12L AND RCP16N
465 HC 2

*

466 ICIC RCP12N
467 KM ROUTE CP12N TO CP21NB
468 ~\, RIC 850 .0035 .012 CIRC 4.5

*

469 ICK 21-NB
470 KM RUNOFF FROM SUB-BASIN 21NB
471 BA .01
472 LG .050 .000 9.700 .040 95.0
473 UC .127 .118
474 UA 0 5 16 30 65 77 84 90 94 97
475 UA 100

*

476 ICK CP21NB
477 KM COMBINE HYDROGRAPHS RCP12N &21-NB
478 HC 2

*

479 ICIC RCP20N
480 ICM ROUTE RCP20N TO CPALL
481 RIC 200 .005 .012 CIRC 4.5

*

482 ICIC 17N
483 KM SUB-BASIN 17N
484 BA .119
485 LG .300 .210 9.700 .040 17.000
486 UC .594 .56
487 UA 0 3 5 8 12 20 43 75 90 96
488 UA 100

*
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489 KK R17N
490 KM ROUTE 17N TO CPALL
491 RK 450 .0033 .012 CIRC 4.5

*

492 KK 16N2
493 KM SUB-BASIN 16NA&16NB
494 BA .0106
495 LG .050 0 9.7 .04 95
496 UC .193 .24
497 UA 0 5 16 30 65 77 84 90 94 97
498 UA 100

*

499 KK 18N
500 KM SUB-BASIN 18N
501 BA .034
502 LG .050 .000 9.700 .040 95.0
503 UC .206 .161
504 ~\' UA 0 5 16 30 65 77 84 90 94 97
505 UA 100

*

506 KK CP18N
507 KM COMBINE 16N2 AND 18N
508 HC 2

*

509 KK RCP18N
510 KM ROUTE RUNOFF FROM SUB-BASIN 18N
511 RK 750 .002 .012 CIRC 4

*

512 KK 19N
513 KM SUB-BASIN 19N
514 KM L = .25 Kb = .035 Adj. Slope = 8.0
515 BA .011
516 LG .050 .000 9.700 .040 95.0
517 UC .15 .098
518 UA 0 5 16 30 65 77 84 90 94 97
519 UA 100

*

520 KK CP19N
521 KM COMBINE HYOROGRAPHS RCP18N & 19N
522 HC 2

*

523 KK 20N
524 KM SUB-BASIN 20N
525 BA .016
526 LG .050 .000 9.700 .040 95.0
527 UC .166 .1612
528 UA 0 5 16 30 65 77 84 90 94 97
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529 UA
•

100

530
531
532

KK CP20M
KM COMBINE HYDROGRAPHS RCP19N &20N-C
HC 2
•

533
534
535

KK RCP20M
KM ROUTE CP20M TO CPALL
RK 200 .0025 .012 CIRC 4
•

536
537
538
539
540
541
542

KK 21N
KM SUB-BASIN 21N
BA .048
LG .190 .110 9.700
UC .184 .1205
UA 0 3 5
UA 100

.040

8

45.0

12 20 43 75 90 96

~' (' *

KK CPALL
KM COMBINE HYDROGRAPHS RCP20N,RCP21NB,R17N &21N
HC 4
•

5.93
30

1333

5.53
27

1331

4.75
24

1329

4.36
22

1328

3.98
21

1327

3.59
19

1326

2.56
17

1325
1.5

DETNW
DETENTION BASIN LOCATED TO THE NORTH OF THE NORTH APRON
LOW FLOW OUTLET: SINGLE 24" RCP

1 STOR 0
.0001 .55 1.52

.1 4. 12
1322 1323 1324
1333 14 3

•

KK
KM
KM
RS
SA
sa
SE
ST

543
544
545

546
547
548
549
550
551
552
553

554
555
556

KK CPOI.IER
KM COMBINE HYDROGRAPHS RPOI.IER &DET
HC 2
•

557
558
559
560
561
562
563
564
565
566
567

KK 22N
KM SUB-BASIN 22N
KM OFF-ROAD FLOI.IS THAT ENTER THE STORM DRAIN SYSTEM ON SOSSAMAN RD.
KM 6-HOUR RAINFALL, PATTERN NO. 2.44 \lAS USED TO FIND TC &R FOR· THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .956
KM L = .53 Kb = .033 Adj. Slope = 19.0
BA .0076
LG .350 .250 9.700 .040. .000
UC .298 .922
UA 0 3 5 8 12 . 20 43 75 90 96
UA 100
•
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568 KK CPO\oIER
569 KM COMBINE 22N INTO PO~ER FLOOD~AY

570 HC 2

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

* START DRAINAGE FOR AREA SOUTH OF TAXI~AY K

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

571 KK 1S
572 KM SUB-BASIN 1S
573 BA .113
574 LG .330 .330 4.650 .240 5.000
575 UC .542 .542
576 UA 0 3 5 8 12 20 43 75 90 96
577 UA 100

*

578 KK R1S
579 KM ROUTE HYDROGRAPH FROM SUB-BASIN 1S TO CP3S
580 RK 2129 0.004 0.04 TRAP 30 10

~' t,.' *

581 KK 6SB
582 KM RUNOFF FROM 6-SB THROUGH 6-SE
583 " BA .0913
584 LG .280 .280 5.00 .200 24.00
585 UC .26 .1366
586 UA 0 3 5 8 12 20 43 75 90 96
587 UA 100

*

588 KK 2S
589 KM SUB-BASIN 25
590 BA .037
591 LG .280 .270 4.650 .240 24.000
592 UC .202 .126

- 593 UA 0 3 5 8 12 20 43 75 90 96
594 UA 100

*

595 KK CP2S
596 KM COMBINE 6SB AND 2S
597 HC 2

*

598 KK R2S
599 KM ROUTE HYDROGRAPH FROM SUB-BASIN 2S TO CP3S
600 RK 1200 0.002 0.04 TRAP 30 10

*
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601 KK CP2S
602 KM COMBINE CP2S AND 1S
603 HC 2

*

604 KK 3S
605 KM SUB-BASIN 3S
606 BA .056
607 LG .350 .350 4.650 .240 .000
608 UC .182 .111
609 UA 0 3 5 8 12 20 43 75 90 96
610 UA 100

*

611 KK CP3S
612 KM COMBINE HYDROGRAPHS CP2S &3S
613 HC 2

*

614 " ~' KK 4S
615 KM SUB-BASIN 4S
616 BA .027
617 LG .350 .350 4.650 .240 .000
618 UC .636 1.74
619 UA 0 3 5 8 12 20 43 75 90 96
620 UA 100

*

621 KK CP4S
622 KM COMBINE HYDROGRAPHS CP3S AND 4S
623 HC 2

*

624 KK 10S
625 KM SUB-BASIN 10S
626 BA .101
627 LG .35 .35 4.65 .24 1.0
628 UC .455 .443
629 UA 0 3 5 8 12 20 43 75 90 96
630 UA 100

*

631 KK CP10S
632 KM COMBINE 10S, AND CP4S
633 HC 2

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

* NEY DRAINAGE LINE TO DETENTION SOUTH

* **************************************
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634 KK 6SA
635 KM SUB-BASIN 6S
636 BA .048
637 LG .280 .280 5.000 .200 24.000
638 UC .255 .168
639 UA 0 3 5 8 12 20 43 75 90 96
640 UA 100

*

641 KK 7S
642 KM SUB-BASIN 7S
643 BA .036
644 LG .160 .130 4.800 .220 35.000
645 UC .218 .139
646 UA 0 3 5 8 12 20 43 75 90 96
647 UA 100

*

648 KK CP7S
649 4{, KM COMBINE HYDROGRAPHS 6SA AND 7S
650 HC 2

*

651 KK 9S
652 KM SUB-BASIN 9S
653 BA .045
654 LG .350 .350 4.650 .240 5.0
655 UC .291 .222
656 UA 0 3 5 8 12 20 43 75 90 96
657 UA 100

*

658 KK CP9S
659 KM COMBINE HYDROGRAPHS CP7S AND 9S
660 HC 2

*

661 KK 11S
662 KM SUB-BASIN 11S
663 BA .024
664 LG .350 .350 4.650 .240 9.00
665 UC .297 .281
666 UA 0 3 5 8 12 20 43 75 90 96
667 UA 100

*

668 KK CP11S
669 KM COMBINE HYDROGRAPHS CP9S AND 11S
670 HC 2

*
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671 KK 8S
672 KM SUB-BASIN 8S
673 BA .032
674 LG .27 .26 5.00 .20 33.000
675 UC .2926 .244
676 UA 0 3 5 8 12 20 43 75 90 96
677 UA 100

*

678 KK R8S
679 KM ROUTE 8S TO CP12SM
680 RD 4500 .003 .013 CIRC 8

*

681 KK 12SM
682 KM SUB-BASIN 12S
683 BA .1071
684 LG .35 .35 4.65 .24 90.0
685 UC .339 .293
686 ~. C:. UA 0 3 5 8 12 20 43 75 90 96
687 UA 100

*

688 KK CP12SM
689 KM COMBINE CP11S, 8S, AND 12SM
690 HC 3

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

* SECOND LINE TO DETENTION SOUTH

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

691 KK 14SA
692 KM RUNOFF FROM EAST HALF OF 14S
693 BA .035
694 LG .250 .240 5.00 .200 55.0
695 UC .148 .1033
696 UA 0 3 5 8 12 20 43 75 90 96
697 UA 100

*

698 KK R14SA
699 KM ROUTE 14SA TO 13S
700 RD 4000 .0025 .013 CIRC 8

*

701 KK 12SA
702 KM SUB-BASIN 12SA RUNOFF
703 BA .188
704 LG .35 .35 4.65 .24 90.0
705 UC .2704 .1466
706 UA 0 3 5 8 12 20 43 75 90 96
707 UA 100

*
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708 KK 13S
709 KM SUB-BASIN 13S
710 BA .009
711 LG .350 .350 4.650 .240 90.0
712 UC .133 .118
713 UA 0 3 5 8 12 20 43 75 90 96
714 UA 100

*

715 KK CP13S
716 KM COMBINE HYOROGRAPHS 12SA,14SA,CP12SM AND 13S
717 HC 4

*

718 KK CPDET
719 KM COMBINE HYDROGRAPHS CP10S AND CP13S
720 HC 2

*
n1 ~. " KK DETSOU
n2 KM DETENTION BASIN LOCATED ALONG THE SOUTH PROPERTY BOUNDARY, JUST EAST OF
723 KM THE FUTURE SOSSAMAN ROAD
n4 KM LOY FLOY OUTLET: DOUBLE 48" RCP
n5 RS 1 STOR 0
726 SA .11 .70 2.01 3.34 4.82 7.22 7.76 8.31 8.88 10.07
n7 sa 0 20 52 94 143 230 263 295 320 354
n8 SE 1339 1340 1341 1342 1343 1345 1346 1347 1348 1350
n9' ST 1350 20 3 1.5

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

* START OF DETENTION WEST DRAINAGE BASINS

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

730 KK 14SD
731 KM SUB-BASIN 14SC AND 14SD
732 BA .0294
733 LG .250 .240 5.000 .200 70.00
734 UC .147 .101
735 UA 0 3 5 8 12 20 43 75 90 96
736 UA 100

*

737 KK 22S
738 KM SUB-BASIN 22S
739 BA .0097
740 LG .170 .150 5.000 .200 85.0
741 UC .112 .086
742 UA 0 5 16 30 65 77 84 90 94 97
743 UA 100

*
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744 1(1( CP22S
745 ICM COMBINE 22S AND 14S0
746 HC 2

*

747 I(K 15S
748 ICM SUB-BASIN 15S
749 BA .0525
750 LG .050 .000 4.800 .220 95.0
751 UC .199 .1336
752 UA 0 5 16 30 65 77 84 90 94 97
753 UA 100

*

754 KK CP15S
755 KM COMBINE 15S AND CP22S
756 HC 2

*

757 " KK 16S"
758 KM SUB-BASIN 16S
759 BA .0027
760 LG .050 .000 5.000 .200 100.000
761 UC .125 .19
762 UA 0 5 16 30 65 77 84 90 94 97
763 UA 100

*

764 KK CP16S
765 KM COMBINE FLOWS FROM CP15S, 16S
766 HC 2

*

767 KK 17S
768 KM SUB-BASIN 17S
769 BA .024
770 LG .050 .000 4.650 .240 95.0
771 UC .2018 .1909
m UA 0 5 16 30 65 77 84 90 94 97
m UA 100

*

774 1(1( 18S
775 KM SUB-BASIN 18S
776 BA .005
m LG .050 .000 4.650 .240 100.000
778 UC .141 .189
779 UA 0 5 16 30 65 77 84 90 94 97
780 UA 100

*
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781 KK CP18S
782 KH COMBINE FLOWS FROM 17S, 18S AND UPSTREAM STORMDRAIN (RCP16S)
783 HC 3

*

784 KK 20S
785 KH SUB-BASIN 20S
786 BA .002
787 LG .050 .000 4.650 .240 100.000
788 UC .118 .160
789 UA 0 5 16 30 65 77 84 90 94 97
790 UA 100

*

791 KK CP20S
792 KH COMBINE FLOWS FROM 20S AND CP18S
793 HC 2

* ************************************
* NEW LINE GOING TO DETENTION WEST

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

794 KK 23S
795 KH SUB-BASIN 23S
796 BA .052
797 LG .200 .180 5.000 .200 70.0
798 UC .27 .251
799 UA 0 5 16 30 65 77 84 90 94 97
800 UA 100

*

801 KK 25SF
802 KH SUB-BASIN 25SF
803 BA .0188
804 LG .050 .000 5.000 .200 100.000
805 UC .179 .183
806 UA 0 5 16 30 65 77 84 90 94 97
807 UA 100

*

808 KK CP23S
809 KH COMBINE 25SF AND 23S
810 HC 2

*

811 KK 24S
812 KH SUB-BASIN 24S
813 BA .036
814 LG .070 .020 4.650 .240 95.000
815 UC .28 .275
816 UA 0 5 16 30 65 77 84 90 94 97
817 UA 100

*
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818 KK CP24S
819 KM COMBINE FLOYS FROM 24S AND CP23S
820 HC 2

*

821 KK 21S
822 KM SUB-BASIN 21S
823 BA .0046
824 LG .050 .000 4.650 .240 100.000
825 UC .154 .199
826 UA 0 5 16 30 65 77 84 90 94 97
827 UA 100

*

828 KK CP24S
829 KM COMBINE FLOYS CP24S AND 21S
830 HC 2

*

831
"

KK 28SA
832 KM SUB-BASIN 28S
833 BA .008
834 LG .050 .000 4.650 .240 40.0
835 UC .147 .148
836 UA 0 5 16 30 65 77 84 90 94 97
837 UA 100

*

838 KK CP28S
839 KM COMBINE CP24S AND 28SA
840 HC 2

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

* NEY LINE FOR DETENTION YEST

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

841 KK 25SA
842 KM SUB-BASIN 25SA
843 BA .0164
844 LG .050 .000 5.000 .200 100.000
845 UC .228 .258
846 UA 0 5 16 30 65 77 84 90 94 97
847 UA 100

*

848 KK 26S
849 KM SUB-BASIN 26S
850 BA .025
851 LG .050 .000 4.650 .240 100.000
852 UC .255 .260
853 UA 0 5 16 30 65 77 84 90 94 97
854 UA 100

*
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855 KK CP26S
856 KM COMBINE FlOYS FROM 26S AND 25SA
857 HC 2

*

858 KK l39
859 KM SUB-BASIN l39
860 BA .005
861 lG .050 .000 4.650 .240 100.000
862 UC .165 .203
863 UA 0 5 16 30 65 77 84 90 94 97
864 UA 100

*

865 KK CPl39
866 KM COMBINE FlOYS FROM l39 AND CP26S
867 HC 2

*

868 " KK l40
869 KM SUB-BASIN l40
870 BA .004
871 lG .050 .000 4.650 .240 100.000
872 .. UC .085 .073
873 UA 0 5 16 30 65 77 84 90 94 97
874 UA 100

*

875 KK CPl40
876 KM COMBINE FlOYS FROM l40 AND CPl39
877 HC 2

*

878 KK CP21S
879 KM COMBINE FlOYS FROM CP20S, CP28S AND CPl40
880 HC 3

*

881 KK DETY
882 KM DETENTION BASIN ON YEST SIDE OF YGA
883 KM OUTLET: 2X54" RCP YITH INVERT AT 1336, 348lF AND 8X5 AT 1335.47, 182lF
884 RS 1 STOR 0
885 SA .11 .5941 1.7488 3.0062 4.3547 6.1125 6.6595 7.2261 7.60 8.14
886 sa 0 25 45 95 145 210 250 300 320 355
887 SE 1336 1337 1338 1339 1340 1341 1342 1343 1344 1345
888 ST 1345 20 3 1.5

*

889 KK CPOUT
890 KM COMBINE FlOYS FROM RCPOUT AND RCPOUT
891 HC 2

*



LINE

892
893
894

895

HEC-1 INPUT

10 ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

KK RCP02
KM ROUTE OETSOUTH AND OETYEST TO RITTENHOUSE FLOOOYAY VIA 2X96"
RO 5260 .001 .013 CIRC 16

*
zz

PAGE 25



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LI

NO.

CV) ROUTING

c.) CONNECTOR

c·_-» DIVERSION OR PUMP FLOW

C<···) RETURN OF DIVERTED OR PUMPED FLOW

1N
V
V

C2
V
V

40 RPOWER

43 2NA
V

V
R2NA

2NB

CP2NB ••••••••••••
V

V
RCP2NB

70

78

103

1uo

. I

. I

130

2NC

CP2NC ••••••••••••
V
V

RCP2NC

2ND

CP2ND ••••••••••••
V

V
C4
V
V

RCP2ND
V
V

RCP2ND

2NE
V
V

R2NE

2NF

CP2NF ••••••••••••

,
!'

I'
i



1"33

137

145

~8

;2

163

167

•15

'8
. "."

v
V

RCP2NF

2NG

CP2NG••••••••••••
V

V
RCP2NG

2NH

CP2NH ••••••••••••
V
V

RCP2NH

4N

CP4N ••••••••••••
V

V
RCP4N

32 3N

190 CP3N ••••••••••••••••••••••••
V

V
193 DET3N

~01 CP~ER ••••••••••••
V

V
14 RP~ER

17 5N
V

V

15 RC7

218 6NA

226 CP6NA••••••••••••
V

V
~29 RCP6NA



.141

~44

!48

~56

259

263

:71

:74

:78 "

CP6NB ••••••••••••
V
V

RCP6NB

6NC

CP6NC ••••.•••••••
V

V
RCP6NC

7NA

CP7NA .•••••••••••
V
V

RCP7NA

7NB

286 7NC

294 CP7NB •••••••••••••••.•.•.....

~97 8N

;05 CP8N ••••••••••••
V

V
;08 DET8N

~16 CPOWER ••••...•••••
V

V
319 RPOWER

322 9N
V

V
;29 DETMID

V
V

,37 RDET1

;41 10N

~48 CP10N .••.••.•••••

351 11N



359 13NI

366 CP11N ••••••••••••

~9 1~

176 CP12N ••••••••••••

•79 CPALL ••••••••••••
V

V
382 DETN

V

V
390 RDETN

J93 CPDET ••••••••••••

."
i96

.03

410

413

..16

·27

437

440

,50

•57

',60

13N

14N

CP14N ••••••••••••
V
V

RCP14N

15N

CP15N ••••••••••••
V

V
RCP15N

16N

CP16N .•••••••••••
V
V

RCP16N

10N\J

12NL

CP12L ••••••••••••
V

V
RCP12N



63

466

469

~76

79

82

1·89

492
."

CP12N ••••••.•••••
V

V
RCP12N

21-NB

CP21NB ••.•••.•••••
V
V

RCP20N

17N
V
V

R17N

16N2

499 18N

06 CP18N ••.•••••••••
V
V

09 RCP18N

12 19N

520 CP19N •....•••••••

523 20N

~30 CP20M •••.••••••••
V
V

33 RCP20M

36 21N

'"43 CPALL. ••.••••.•••••••••••••••..••...•••..
V
V

546 DETNY

554 CPOYER ..•..••.•••.

~57 22N



j68 CPOWER ..•.••••••.•

;71 1S
V
V

i78 R1S

~81 6SB

588 2S

595 CP2S ••••.••••..•
V
V

i98 R2S

;01 CP2S ••••...••..•

i04

611

614

...21

"'34

641

648

i51

•58

1)68

671

.-..' 3S

CP35 •.••.•••••••

4S

CP45 ..•.••......

10S

CP105 ..........•.

65A

7S

CP7S •••..•••.••.

95

CP9S••••••••••..

11S

CP11S .•.••••.••.•

8S
V



678

081

i88

i91

W8

701

708

'15

'18

'21

730

737

144

'47

'54

757

764

767

.74

"81

'84

.~'

V
R85

125M

CP125M ••••••••••••••••••••••••

"
145A

V
V

R145A

125A

135

CP135 .•.••••••••••••••••.•••••.•••.•••...

CPOET ••••••••••••
V
V

OET50U

1450

225

CP225 ••••••••••••

155

CP155 ••••••••••••

165

CP165 ••••••••••••

175

185

CP185 ••.••••••••••.••••••••••

205

CP205 •••••••••••.



'94

801

808

J11

118

121

'128

831

838

341

348

!ISS

858

865

868

875

878

881

889

892

"

23S

25SF

CP23S ••••••••••••

24S

CP24S ••••••••••••

21S

CP24S••••••...•••

28SA

CP28S ••••••••••••

25SA

26S

CP26S ••••••••••••

L39

CPL39.•••••••••••

L40

CPL40 •..•••••••••

CP21S ••••••••••••••.•••••••••
V
V

DETY

CPOUT ••••••••••••
V

V
RCP02

:**) RUNOFF ALSO COMPUTED AT THIS LOCATION



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

.. FLOOD HYDROGRAPH PACKAGE (HEC-1) .. .. U.S. ARMY CORPS OF ENGINEERS ..

.. JUN 1998 .. .. HYDROLOGIC ENGINEERING CENTER ..

.. VERSION 4.1 .. .. 609 SECOND STREET ..

.. .. .. DAVIS, CALIFORNIA 95616 ..

.. RUN DATE 06JUN02 TIME 10:40:29 .. .. (916) 756-1104 ..

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

WILLIAMS GATEWAY AIRPORT HYDROLOGY
PREPARED BY: GILBERTSON ASSOCIATES

DATE:SEPT.18, 2001
JOB# 53111

FILE NAME:531CP6 .DAT
*************************************************************************

"

O. PROPOSED CONDITIONS WATERSHED.
1. HYPOTHETICAL STORM DISTRIBUTION PATTERN USING THE MCFCD MANUAL.
2. 100-YR, 6-HR RAINFALL EVENT.
3. GREEN AND AMPT INFILTRATION EQUATION FOR RAINFALL EXCESS.
4. CLARK UNIT HYDROGRAPH METHOD TO ESTIMATE RAINFALL EXCESS.
5. KINEMATIC WAVE TECHNIQUE FOR CHANNEL ROUTING.
6. LEVEL-POOL FOR RESERVOIR ROUTING.
7. HEC-1 LARGE ARRAY VERSION 4.1 (JUNE 1998).
8. INCREASED PIPE CAPACITIES TO FACILITATE 24-HR FLOODWAY IMPACT
*************************************************************************

18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

1
o

0000
360

o
0559

19

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

COMPUTATION INTERVAL
TOTAL TIME BASE

.02 HOURS
5.98 HOURS

ENGLI SH UN ITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO



RUNOFF SUMMARY
FLOY IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOY FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOY PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT 1N 206. 4.83 46. 46. 46. .33

ROUTED TO C2 44. 5.98 9. 9. 9. .33 1367.31 5.98

ROUTED TO RPOWER 41. 5.98 4. 4. 4. .33

HYDROGRAPH AT 2NA 163. 4.50 32. 32. 32. .18

ROUTED TO R2NA 163. 4.67 31. 31. 31. .18

HYDROGRAPH AT 2NB 56. 4.53 12. 12. 12. .07

2 COMBINED AT CP2NB 217. 4.63 43. 43. 43. .25

ROUTED TO RCP2NB 217. 4.75 42. 42. 42. .25

HYDROGRAPH AT 2NC 117. 4.37 22. 22. 22. .12

2 COMBINED AT CP2NC 309. 4.67 64. 64. 64. .36

ROUTED TO RCP2NC 309. 4.68 63. 63. 63. .36

HYDROGRAPH AT 2ND 68. 4.28 12. 12. 12. .06

2 COMBINED AT CP2ND 356. 4.63 75. 75. 75. .43

ROUTED TO C4 248. 5.10 68. 68. 68. .43 1357.53 5.10

ROUTED TO RCP2ND 248. 5.18 65. 65. 65. .43

ROUTED TO RCP2ND 248. 5.20 63. 63. 63. .43

HYDROGRAPH AT 2NE 73. 4.65 17. 17. 17. .11

ROUTED TO R2NE 73. 4.68 17. 17. 17. .11

HYDROGRAPH AT 2NF 26. 4.17 5. 5. 5. .02

2 COMBINED AT CP2NF 88. 4.57 22. 22. 22. .13

ROUTED TO RCP2NF 88. 4.67 21. 21. 21. .13

HYDROGRAPH AT 2NG 37. 4.42 9. 9. 9. .04

2 COMBINED AT CP2NG 122. 4.60 30. 30. 30. .17

ROUTED TO RCP2NG 122. 4.63 29. 29. 29. .17

HYOROGRAPH AT 2NH 21. 4.27 4. 4. 4. .02

2 COMBINED AT CP2NH 139. 4.60 34. 34. 34. .19

ROUTED TO RCP2NH 138. 4.65 33•. 33. 33. .19

HYDROGRAPH AT 4N 37. 4.22 8. 8. 8. .03

2 COMBINED AT CP4N 164. 4.58 41. 41. 41. .22



ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT.'

RCP4N

3N

CP3N

DET3N

CPOIlER

RPOIlER

5N

RC7

6NA

CP6NA

RCP6NA

6NB

164.

138.

468.

287.

323.

323.

64.

64.

97.

137.

136.

59.

4.62

4.37

4.62

5.67

5.93

5.98

4.40

4.60

4.23

4.47

4.48

4.15

40.

25.

129.

83.

87.

81.

11.

11.

16.

27.

27.

9.

40.

25.

129.

83.

87.

81.

11.

11.

16.

27.

27.

9.

40.

25.

129.

83.

87.

81.

11.

11.

16.

27.

27.

9.

.22

.14

.78

.78

1.11

1.11

.08

.08

.09

.17

.17

.05

1351.05 5.67

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

CP6NB

RCP6NB

6NC

CP6NC

RCP6NC

7NA

CP7NA

RCP7NA

7NB

7NC

CP7NB

8N

CP8N

175. 4.38

175. 4.45

110. 4.20

272. 4.32

272. 4.33

58. 4.18

323. 4.30

323. 4.33

86. 4.15

18. 4.07

410. 4.27

75. 4.35

483. 4.28

36.

35.

19.

54.

54.

10.

63.

63.

14.

3.

80.

15.

95.

36.

35.

19.

54.

54.

10.

63.

63.

14.

3.

80.

15.

95.

36.

35.

19.

54.

54.

10.

63.

63.

14.

3.

80.

15.

95.

.22

.22

.09

.31

.31

.04

.35

.35

.06

.01

.43

.07

.50

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

DET8N

CPOIlER

RPOIlER

9N

DETMID

RDET1

10N

219.

514.

514.

238.

18.

18.

321.

4.95

5.58

5.75

4.15

5.03

5.13

4.12

74.

156.

133.

33.

7.

7.

48.

74.

156.

133.

33.

7.

7.

48.

74.

156.

133.

33.

7.

7.

48.

.50

1.61

1.61

.19

.19

.19

.23

1346.42

1355.60

4.95

5.05



HYDROGRAPH AT 13N

2 COMBINED AT CPDET

HYDROGRAPH AT 14N

2 COMBINED AT CP14N

ROUTED TO RCP14N

HYDROGRAPH AT 15N

2 COMBINED AT CP15N

ROUTED TO RCP15N

HYDROGRAPH AT 16N

2 COMBINED AT CP16N

ROUTED TO RCP16N

HYDROGRAPH AT 10NY

HYDROGRAPH AT 12NL

2 COMBINED AT CP12L

ROUTED TO RCP12N

2 COMBINED AT CP12N

ROUTED TO RCP12N

HYDROGRAPH AT 21-NB

2 COMBINED AT CP21NB

ROUTED TO RCP20N

HYDROGRAPH AT 17N

ROUTED TO R17N

HYDROGRAPH AT 16N2

HYDROGRAPH AT 18N

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

ROUTED TO

CP10N

11N

13NI

CP11N

12N

CP12N

CPALL

DETN

RDETN

334.

89.

28.

114.

60.

174.

508.

26.

26.

540.

25.

27.

51.

51.

23.

.72.

72.

22.

94.

94.

19.

46.

65.

65.

158.

158.

16.

173.

173.

106.

106.

15.

52.

4.13

4.13

4.03

4.12

4.12

4.12

4.12

5.98

5.97

5.75

4.10

4.03

4.05

4.08

4.02

4.05

4.05

4.05

4.05

4.07

4.00

4.02

4.02

4.02

4.03

4.05

4.02

4.05

4.05

4.48

4.48

4.07

4.05

55.

15.

6.

21.

10.

31.

87.

14.

14.

146.

5.

5.

10.

10.

4.

15.

15.

4.

19.

19.

3.

7.

10.

10.

29.

29.

3.

32.

32.

24.

24.

3.

10.

55.

15.

6.

21.

10.

31.

87.

14.

14.

146.

5.

5.

10.

10.

4.

15.

15.

4.

19.

19.

3.

7.

10.

10.

29.

29.

3.

32.

32.

24.

24.

3.

10.

55.

15.

6.

21.

10.

31.

87.

14.

14.

146.

5.

5.

10.

10.

4.

15.

15.

4.

19.

19.

3.

7.

10.

10.

29.

29.

3.

32.

32.

24.

24.

3.

10.

.42

.07

.02

.09

.04

.13

.55

.55

.55

2.16

.02

.02

.03

.03

.01

.05

.05

.01

.06

.06

.01

.03

.04

.04

.11

.11

.01

.12

.12

.12

.12

.01

.03

1340.95 ·5.98



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT
"

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

CP18N

RCP18N

19N

CP19N

20N

CP20M

RCP20M

21N

CPALL

DETNIJ

CPOIJER

22N

CPOIJER

15

R15

65B

25

CP25

R25

CP25

35

CP35

45

CP45

105

CP105

65A

75

CP75

95

CP95

115

67.

66.

18.

84.

24.

108.

108.

73.

413.

29.

569.

5.

570.

71.

71.

114.

46.

159.

159.

179.

61.

218.

8.

223.

68.

289.

58.

49.

106.

42.

148.

21.

4.05

4.07

4.02

4.05

4.03

4.05

4.05

4.08

4.07

5.98

5.75

4.42

5.75

4.43

4.65

4.13

4.10

4.12

4.22

4.30

4.08

4.28

4.67

4.28

4.33

4.30

4.13

4.10

4.12

4.17

4.13

4.18

13.

13.

3.

17.

5.

22.

22.

12.

90.

16.

162.

1.

163.

13.

12.

16.

6.

22.

22.

34.

6.

40.

2.

42.

11.

53.

8.

8.

16.

5.

21.

3.

13.

13.

3.

17.

5.

22.

22.

12.

90.

16.

162.

1.

163.

13.

12.

16.

6.

22.

22.

34.

6.

40.

2.

42.

11.

53.

8.

8.

16.

5.

21.

3.

13.

13.

3.

17.

5.

22.

22.

12.

90.

16.

162.

1.

163.

13.

12.

16.

6.

22.

22.

34.

6.

40.

2.

42.

11.

53.

8.

8.

16.

5.

21.

3.

.04

.04

.01

.06

.02

.07

.07

.05

.35

.35

2.51

.01

2.52

.11

.11

.09

.04

.13

.13

.24

.06

.30

.03

.32

.10

.43

.05

.04

.08

.05

.13

.02

1332.28 5.98



44. 4.05

15. 4.00

59. 4.02

81. 4.03

141.4.03

4. 4.03

145. 4.03

35. 4.05

7. 4.03

187. 4.03

3. 4.02

190. 4.03

67. 4.08

28. 4.05

94. 4.07

48. 4.10

142. 4.08

7. 4.03

149. 4.08

12. 4.03

160. 4.07

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

CPl15

8S

R8S

12SM

CP12SM

14SA

R14SA

12SA

13S

CP135 '

CPDET

DETSOU

14SD

22S

CP225

15S

CP155

16S

CP165

175

185

CP185

205

CP20S

23S

25SF

CP235

24S

CP245

215

CP245

28SA

CP28S

168.

36.

36.

136.

332.

50.

50.

277.

14.

668.

933.

317.

4.13

4.18

4.32

4.22

4.17

4.05

4.17

4.13

4.05

4.15

4.17

4.87

24.

6.

6.

30.

60.

8.

8.

53.

3.

124.

177.

121

7.

3.

10.

16.

26.

1

27.

7.

2.

35.

1.

36.

13.

6.

19.

11

30.

1.

31.

2.

33.

24.

6.

6.

30.

60.

8.

8.

53.

3.

124.

177.

'121.

7.

3.

10.

16.

26.

1.

27.

7.

2.

35.

1

36.

13.

6.

19.

11

30.

1

31.

2.

33.

24.

6.

6.

30.

60.

8.

8.

53.

3.

124.

177.

121.

7.

3.

10.

16.

26.

1

27.

7.

2.

35.

1

36.

13.

6.

19.

11

30.

1

31.

2.

33.

.15

.03

.03

.11

.29

.04

.04

.19

.01

.52

.95

.95

.03

.01

.04

.05

.09

.00

.09

.02

.00

.12

.00

.13

.05

.02

.07

.04

.11

.00

.11

.01

.12

1347.89 4.87



HYDROGRAPH AT 25SA 23. 4.08 5. 5. 5. .02

HYDROGRAPH AT 26S 34. 4.08 8. 8. 8. .03

2 COMBINED AT CP26S 57. 4.08 13. 13. 13. .04

HYDROGRAPH·AT L39 7. 4.05 2. 2. 2. .00

2 COMBINED AT CPL39 64. 4.08 14. 14. 14. .05

HYDROGRAPH AT L40 7. 4.00 1. 1. 1. .00

2 COMBINED AT CPL40 70. 4.05 15. 15. 15. .05

3 COMBINED AT CP21S 419. 4.05 84. 84. 84. .30

ROUTED TO DETW 221. 4.48 78. 78. 78. .30 1341.27 4.48

2 COMBINED AT CPOUT 531. 4.68 198. 198. 198. 1.24

ROUTED TO RCP02 529. 4.83 187. 187. 187. 1.24

"



VOLUMEDTVOLUMETIME TO
PEAK

PEAK

SUMMARY OF KINEMATIC YAVE • MUSKINGUM-CUNGE ROUTING
(FLOY IS DIRECT RUNOFF YITHOUT BASE FLOY)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO
PEAK

DTELEMENTISTAQ

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

RPOYER MANE 1.00 40.53 359.11 .11 1.00 40.51 359.00 .11

C TINUITY SUMMARY (AC-FT) - INFLOY= .4410E+01 EXCESS= .OOOOE+OO OUTFLOY= .1913E+01 BASIN STORAGE= .2484E+01 PERCENT ERROR= .3

R2NA MANE 1.00 162.57 279.67 1.59 .1.00 162.53 280.00 1.59

CONTINUITY SUMMARY (AC-FT) - INFLOY= .1595E+02 EXCESS= .OOOOE+OO OUTFLOY= .1534E+02 BASIN STORAGE= .5994E+00 PERCENT ERROR= .0

RCP2NB MANE 1.00 216.92 284.48 1.56 1.00 216.85 285.00 1.55

"
C' TINUITY SUMMARY (AC-FT) - INFLOY= .2133E+02 EXCESS= .OOOOE+OO OUTFLOY= .2059E+02 BASIN STORAGE= .7447E+00 PERCENT ERROR= .0

RCP2NC MANE .73 308.75 280.76 1.61 1.00 308.74 281.00 1.61

C~"TINUITY SUMMARY (AC-FT) - INFLOY= .3140E+02 EXCESS= .OOOOE+OO OUTFLOY= .3125E+02 BASIN STORAGE= .1794E+00 PERCENT ERROR= -.1

RCP2ND MANE 1.00 247.89 310.38 1.40 1.00 247.86 311.00 1.40

CONTINUITY SUMMARY (AC-FT) - INFLOY= .3370E+02 EXCESS= .OOOOE+OO OUTFLOY= .3204E+02 BASIN STORAGE= .1651E+01 PERCENT ERROR= .0

RCP2ND MANE .80 247.85 312.14 1.38 1.00 247.85 312.00 1.37

CI TINUITY SUMMARY (AC-FT) - INFLOY= .3198E+02 EXCESS= .OOOOE+OO OUTFLOY= .3144E+02 BASIN STORAGE= .5359E+00 PERCENT ERROR= .0

R2NE MANE 1.00 73.19 281.36 1.41 1.00 73.19 281.00 1.40

CONTINUITY SUMMARY (AC-FT) - INFLOY= .8431E+01 EXCESS= .OOOOE+OO OUTFLOY= .8318E+01 BASIN STORAGE= .1245E+00 PERCENT ERROR= -.1

RCP2NF MANE 1.00 87.95 280.20 1.48 1.00 87.94 280.00 1."48

Cv~TINUITY SUMMARY (AC-FT) - INFLOY= .1075E+02 EXCESS= .OOOOE+OO OUTFLOY= .1033E+02 BASIN STORAGE= .4298E+00 PERCENT ERROR= -.1

RCP2NG MANE .93 122.26 2n.92 1.61 1.00 122.25 278.00 1.61

CI TINUITY SUMMARY (AC-FT) - INFLOY= .1474E+02 EXCESS= .OOOOE+OO OUTFLOY= .1458E+02 BASIN STORAGE= .1608E+00 PERCENT ERROR= -.1

RCP2NH MANE 1.00 138.45 278.38 1.64 1.00 138.41 279.00 1.64



C TINUITY SUMMARY (AC-FT) - INFLOY= .1678E+02 EXCESS= .OOOOE+OO OUTFLOW= .1648E+02 BASIN STORAGE= .3010E+00 PERCENT ERROR= .0

RCP4N MANE .83 164.27 276.46 1.72 1.00 164.24 277.00 1.71

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2022E+02 EXCESS= .OOOOE+OO OUTFLOW= .2007E+02 BASIN STORAGE= .1797E+00 PERCENT ERROR= -.2

RPOWER MANE 1.00 323.48 359.42 .68 1.00 323.46 359.00 .68

C 'TINUITY SUMMARY (AC-FT) - INFLOW= .4302E+02 EXCESS= .OOOOE+OO OUTFLOW= .4028E+02 BASIN STORAGE= .2843E+01 PERCENT ERROR= -.2

RC7 MANE 1.00 64.05 275.32 1.22 1.00 64.05 276.00 1.22

C~"TINUITY SUMMARY (AC-FT) - INFLOY= .5675E+01 EXCESS= .OOOOE+OO OUTFLOY= .5465E+01 BASIN STORAGE= .2106E+00 PERCENT ERROR= .0

RCP6NA MANE .83 136.49 269.23 1.42 1.00 136.46 269.00 1.42

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1332E+02 EXCESS= .OOOOE+OO OUTFLOW= .1326E+02 BASIN STORAGE= .5702E-01 PERCENT ERROR= .0

RCP6NB MANE 1.00 175.10 266.64 1.48 1.00 175.09 267.00 1.48

C .TINUITY SUMMARY (AC-FT) - INFLOW= .1757E+02 EXCESS= .OOOOE+OO OUTFLOW= .1741E+02 BASIN STORAGE= .1819E+00 PERCENT ERROR= -.1

RCP6NC MANE •73 271.87 260.62 . 1.62 1.00 271.80 260.00 1.62

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2656E+02 EXCESS= .OOOOE+OO OUTFLOW= .2650E+02 BASIN STORAGE= .7329E-01 PERCENT ERROR= .0

RCP7NA MANE .97 323.38 259.48 1.67 1.00 323.36 260.00 1.67

CVI.TINUITY SUMMARY (AC-FT) - INFLOW= .3128E+02 EXCESS= .OOOOE+OO OUTFLOW= .3116E+02 BASIN STORAGE= .1393E+00 PERCENT ERROR= .0

RPOWER MANE 1.00 514.10 344.98 .77 1.00 514.10 345.00 .76

CTINUITY SUMMARY (AC-FT) - INFLOY= .7690E+02 EXCESS= .OOOOE+OO OUTFLOW= .6569E+02 BASIN STORAGE= .1116E+02 PERCENT ERROR= .1

ROET1 MANE 1.00 17.83 309.04 .34 1.00 17.83 309.00 .34

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3626E+01 EXCESS= .OOOOE+OO OUTFLOW= .3484E+01 BASIN STORAGE= .1509E+00 PERCENT ERROR= -.2

ROETN MANE 1.00 25.94 359.00 .23 1.00 25.94 359.00 .23

C_.•TINUITY SUMMARY (AC-FT) • INFLOW= .7136E+01 EXCESS= .OOOOE+OO OUTFLOW= .6767E+01 BASIN STORAGE= .3640E+00 PERCENT ERROR= .1



RCP14N MANE 1.21 51.02 244.69 2.81 1.00 50.98 245.00 2.81

C' TINUITY SUMMARY (AC-FT) - INFLOW= .5111E+01 EXCESS= .OOOOE+OO OUTFLOW= .5092E+01 BASIN STORAGE= .2199E-01 PERCENT ERROR= -.1

RCP15N MANE .58 72.45 243.29 2.81 1.00 72.39 243.00 2.81

C~"TINUITY SUMMARY (AC-FT) - INFLOW= .7194E+01 EXCESS= .OOOOE+OO OUTFLOW= .7186E+01 BASIN STORAGE= .9767E-02 PERCENT ERROR= .0

RCP16N MANE .31 94.18 243.52 2.80 1.00 94.13 244.00 2.80

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9354E+01 EXCESS= .OOOOE+OO OUTFLOW= .9346E+01 BASIN STORAGE= .9112E-02 PERCENT ERROR= .0

RCP12N MANE .21 64.58 241.43 2.18 1.00 64.52 241.00 2.18

C' TINUITY SUMMARY (AC-FT) - INFLOW= .4934E+01 EXCESS= .OOOOE+OO OUTFLOW= .4933E+01 BASIN STORAGE= .1757E-02 PERCENT ERROR= .0

RCP12N MANE .49 157.71 242.93 2.55 1.00 157.70 243.00 2.55

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1428E+02 EXCESS= .OOOOE+OO OUTFLOW= .1426E+02 BASIN STORAGE= .1496E-01 PERCENT ERROR= .0

RCP20N MANE .08 173.25 243.16 2.57 1.00 173.20 243.00 2.57

Cv~TINUITY SUMMARY (AC-FT) • INFLOW= .1576E+02 EXCESS= .OOOOE+OO OUTFLOW= .1576E+02 BASIN STORAGE= .3353E-02 PERCENT ERROR= .0

R17N MANE .23 106.18 269.36 1.84 1.00 106.17 269.00 1.84

C' TINUITY SUMMARr (AC-FT) - INFLOW= .1172E+02 EXCESS= .OOOOE+OO OUTFLOW= .1170E+02 BASIN STORAGE= .1491E-01 PERCENT ERROR= .0

RCP18N MANE .58 66.51 244.23 2.80 1.00 66.49 244.00 2.80

CONTINUITY SUMMARY (AC-FT) • INFLOW= •6673E+01 EXCESS= .OOOOE+OO OUTFLOW= .6664E+01 BASIN STORAGE= .1053E-01 PERCENT ERROR= .0

RCP20M MANE .26 108.05 243.06 2.80 1.00 108.04 243.00 2.80

C, .. TINUITY SUMMARY (AC-FT) • INFLOW= .1071E+02 EXCESS= .OOOOE+OO OUTFLOW= .1071E+02 BASIN STORAGE= .3113E-02 PERCENT ERROR= .0

R1S MANE 1.12 71.36 278.43 1.02 1.00 71.34 279.00 1.02

C, TINUITY SUMMARY (AC-FT) - INFLOW= .6556E+01 EXCESS= .OOOOE+OO OUTFLOW= .6155E+01 BASIN STORAGE= .4022E+00 PERCENT ERROR= .0

R2S MANE 1.00 158.76 253.64 1.56 1.00 158.60 253.00 1.56

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1079E+02 EXCESS= .OOOOE+OO OUTFLOW= .1070E+02 BASIN STORAGE= .1216E+00 PERCENT ERROR= -.3



R8S MANE 1.00 36.11 259.00 1.73 1.00 36.11 259.00 1.73

CONTINUITY SUMMARY (AC-FT) - INFLO~= .2991E+01 EXCESS= .OOOOE+OO OUTFLO~= .2961E+01 BASIN STORAGE= .3266E-01 PERCENT ERROR= -.1

R14SA MANE 1.00 49.97 250.00 2.11 1.00 49.97 250.00 2.11

C TINUITY SUMMARY (AC-FT) - INFLO~= .3982E+01 EXCESS= .OOOOE+OO OUTFL~= .3938E+01 BASIN STORAGE= .4687E-01 PERCENT ERROR= -.1

RCP02 MANE 1.00 529.04 290.00 1.40 1.00 529.04 290.00 1.40

CONTINUITY SUMMARY (AC-FT) • INFLO~= .9834E+02 EXCESS= .OOOOE+OO OUTFLO~= .9289E+02 BASIN STORAGE= .5412E+01 PERCENT ERROR= .0

"



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION C2
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1364.00 1368.00 1368.00
STORAGE o. 29. 29.
OUTFLOW o. 6D. 60.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1367.31 •00 18. 44 • .00 5.98 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION C4
(PEAKS SHOYN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1352.00 1357.00 1357.00
STORAGE O. 6. 6.
OUTFLOY O. 204. 204.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1357.53 .53 9. 248. .98 5.10 .00

"



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DET3N
(PEAKS SHOYN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 •••••••••••.••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1345.00 1351.00 1351.00
STORAGE o. 23. 23.
OUTFLOY o. 284. 284.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1351.05 .05 23. 287. .45 5.67 .00

"



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DET8N
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1340.00 1347.00 1347.00
STORAGE o. 24. 24.
OUTFLOW o. 235. 235.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1346.42 .00 20. 219. .00 4.95 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETMID
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1352.00 1356.00 1356.00
STORAGE o. 17. 17.
DUTFLOY o. 19. 19.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1355.60 •00 14. 18• .00 5.05 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETN
(PEAKS SHOYN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1334.00 1343.00 1343.00
STORAGE o. 54. 54.
OUTFLOY 2. 27. 27.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1340.95 •00 36• 26. .00 5.98 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETNY
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1322.00 1333.00 1333.00
STORAGE o. 40. 40.
OUTFLOY o. 30. 30.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1332.28 .00 36. 29. .00 5.98 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETSOU
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 •••••.••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1339.00 1350.00 1350.00
STORAGE o. 63. 63.
OUTFLOW o. 354. 354.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1347.89 .00 43. 317. .00 4.87 .00

"I'
l!

.-



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETW
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1336.00 1345.00 1345.00
STORAGE o. 41. 41.
OUTFLOW o. 355. 355.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1341.27 .00 14. 221. .00 4.48 .00

* NORMAL END OF HEC-1 ***

"



Appendix III

HY-B (Det-NW Outlet)



C"!lRENT DATE: 06-06-2002
l ,RENT TIME: 10:30:17

FILE DATE: 06-06-2002
FILE NAME: 53111·NW ..

INLET 0

TYPE 0

CONVENTIONAL 0

RISE MANNING
(ft) n
2.00 .012

SPAN
(ft)
2.00

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
i'iaaaaaaaaaaaaaaaaaaaaaaa FHWA CULVERT ANALYSIS aaaaaaaaaaaaaaaaaaaaaaaaaa
ilaaaaaaaaaaaaaaaaaaaaaaa HY-8, VERSION 6.1 aaaaaaaaaaaaaaaaaaaaaaaaaa
baaaoaaaaaaaaaaaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaat
o C 0 SITE DATA CULVERT SHAPE, MATERIAL, INLET 0

, I QaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaC
INLET OUTLET CULVERT 0 BARRELS

o V 0 ELEV. ELEV. LENGTH 0 SHAPE
.~ry.. (ft) (ft) (ft) 0 MATERIAL

·1322.00 1320.06 605.50 0 1 RCP
,

..! • 0 0

• 3 • 0 0

0 0

0.6 0 0

aaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaal

~ laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
SUMMARY OF CULVERT FLOWS (cfs) FILE: 53111-NW DATE: 06-06-2002

"
.EV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
.322.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1322.93 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
"323.34 6,0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
323.69 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1324.01 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1324.40 15.0 15.0 0.0 0.0 0.0 0.0 0.0 0.00 1
325.58 18.0 18.0 0.0 0.0 0.0 0.0 0.0 0.00 1
326.76 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1329.09 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1331.03 27.0 27.0 0.0 0.0 0.0 0.0 0.0 0.00 1
332.97 30.0 29.7 0.0 0.0 0.0 0.0 0.0 0.00 14
.333.00 29.8 29.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

:aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 53111-NW DATE: 06-06-2002

HEAD
ELEV (ft)

1322.00
1322.93
1323.34
1323.69
1324.01
1324.40
1325.58
1326.76
1329.09
1331.03
1332.97

HEAD
ERROR (ft)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-0.009

TOTAL
FLOW (cfs)

0.00
3.00
6.00
9.00

12.00
15.00
18.00
20.00
24.00.
27.00
30.00

FLOW
ERROR (cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.29

% FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.97

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
~1> TOLERANCE (ft) =0.010 <2> TOLERANCE (%) =1.000

i ;aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



2

C RENT DATE: 06-06-2002 FILE DATE: 06-06-2002
CUKRENT TIME: 10:30:17 FILE NAME: 53111-NY
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft» RCP
a aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

DIS- HEAD- INLET OUTLET
rHARGE YATER CONTROL CONTROL FLOY NORMAL CRIT. OUTLET TY OUTLET TY

FLOY ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
.ds) (ft) (ft) (ft) <F4> (ft) eft) (ft) (ft) (fps) (fps)

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
0.00 1322.00 0.00 0.00 O-NF 0.00 0.00 0.00 -0.36 0.00 0.00
3.00 1322.93 0.80 0.93 2-M2c 0.63 0.60 0.60 -0.32 3.75 1.24
6.00 1323.34 1.24 1.34 2-M2c 0.92 0.86 0.86 -0.30 4.63 1.64
9.00 1323.69 1.60 1.69 2-M2c 1.17 1.07 1.07 -0.28 5.28 1.93

12.00 1324.01 1.92 2.01 2-M2c 1.44 1.24 1.24 -0.27 5.85 2.16
15.00 1324.40 2.26 2.40 2-M2c 2.00 1.40 1.40 -0.26 6.41 2.36
18.00 1325.58 2.64 3.58 2-M2c 2.00 1.52 1.52 -0.24 7.03 2.54
20.00 1326.76 2.94 4.76 2-M2c 2.00 1.60 1.60 -0.24 7.40 2.65
24.00 1329.09 3.64 7.09 2-M2c 2.00 1.72 1.72 -0.22 8.37 2.85
27.00 1331.03 4.26 9.03 2-M2c 2.00 1.81 1.81 -0.21 9.02 2.98
29.71 1332.96 4.88 10.96 2-M2c 2.00 1.89 1.89 -0.20 9.73 3.11

a""aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
El. inlet face invert 1322.00 ft El. outlet invert 1320.06 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

W ** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

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

0.00 ft
1322.00 ft
605.50 ft

1320.06 ft
1
0.0032

605.50 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EOGE AND YALL
INLET DEPRESSION

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

CIRCULAR
2.00 ft

CONCRETE
0.012
CONVENTIONAL
SQUARE EDGE YITH HEADYALL
NONE

iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



CUI :NT DATE: 06-06-2002
CURRENT TIME: 10:30:17

3

FILE DATE: 06-06-2002
FILE NAME: 53111-NY

60.00 ft
2.0
0.010
0.014

1319.70 ft
1320.06 ft

aa; 3aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aa; 3aaaaaaaaaaaaaaaaaaaaa TAl LYATER aaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

**. -** REGULAR CHANNEL CROSS SECTION ****************
BOTTOM YIDTH
Sloe SLOPE HIV (X:1)
CHANNEL SLOPE VIH (ft/ft)
MANNING'S n (.01-0.1)
CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

** *** UNIFORM FLOY RATING CURVE FOR DOYNSTREAM CHANNEL

FlOl.l "".S.E. FROUDE DEPTH VEL. SHEAR
(cfs) eft) NUMBER eft) (fts) (psf)
0.00 1319.70 0.000 0.00 0.00 0.00
3.00 1319.74 1.092 0.04 1.24 0.03
6.00 13~9.76 1.170 0.06 1.64 0.04
9.00 1319.78 1.218 0.08 1.93 0.05

12.00 1319.79 1.253 0.09 2.16 0.06
15.00 1319.81 1.281 0.11 2.36 0.07
18.00 1319.82 1.304 0.12 2.54 0.07
20.00 1319.82 1.318 0.13 2.65 0.08
24.00 1319.84 1.342 0.14 2.85 0.09
27.00 1319.85 1.357 0.15 2.98 0.09
30.00 1319.86 1.371 0.16 3.11 0.10

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
ai taaaaaaaaaaaaaaaaaaaaaa ROADYAY OVERTOPPING DATA aaaaaaaaaaaaaaaaaaaaaaaaaa
ai iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

ROADYAY SURFACE
EMBANKMENT TOP YIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

GRAVEL
14.00 ft

200.00 ft
1333.00 ft

ai iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



Appendix IV
StormCAD Analysis
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2G-N

P-5

. 19-N

P-4

18-NB

P-3

Scenario: Base

\ 18-NA

P-2

16-NB P-1 16-NA

Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531\11\18n-detnw$(9-12-01 ).stm
06/06/02 02:21 :58 PM © Haestad Methods. Inc.

Project Engineer: Gilbertson Associates. Inc.
Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Scenario: Base

Pipe Report

-
Label Up. On. System L S Size # n Q Up. On. Up. On. Up. On. HGL HGL Exc.

Node Node Q (ft) (ftlft) Full Invert Invert Gr Gr. Cover Cover In Out Cap.?
(cfs) (cfs) (ft) (ft) Elev. Elev. (ft) (ft) (ft) (ft)

(ft) (ft)

P-1 16-NA 16-NB 11.50 487.83 0.003423 30 inch 1 0.012 26.00 1,330.28 1,328.61 1,336.20 1,334.10 3.42 2.99 1,333.43 1,333.10 false

P-2 16-NB 18-NA 21.46 505.11 0.003405 30 inch 1 0.012 25.93 1,328.61 1,326.89 1,334.10 1,332.30 2.99 2.91 1,333.10 1,331.92 false

P-3 18-NA 18-NB 46.38 574.00 0.000993 36 inch 2 0.012 45.54 1,326.89 1,326.32 1,332.30 1,331.30 2.41 1.98 1,331.89 1,331.30 true

P-4 18-NB 19-N 79.32 685.45 0.001065 36 inch 2 0.012 47.16 1,326.32 1,325.59 1,331.30 . 1,331.80 1.98 3.21 1,331.51 1,329.44 true

P-5 19-N 20-N 119.15 481.79 0.001038 48 inch 2 0.012 100.26 1,325.59 1,325.09 1,331.80 1,332.60 2.21 3.51 1,329.37 1,328.74 true

P-6 20-N OET-NW 139.66 429.04 0.001049 48 inch 2 0.012 100.79 1,325.09 1,324.64 1,332.60 1,333.00 3.51 4.36 1,328.63 1,327.17 true

Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531 \11 \18n-detnw$(9-12-01 ).stm
06/07/02 07:55:01 AM

Gilbertson Associates, Inc.
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Gilbertson Associates, Inc.
StormCAD v4.1.1 [4.2014]

Page 1 of 1



Scenario: Base

Node Report

Label Additiona Total Ground Rim Hydraulic Hydraulic
Flow System Elevation Elevation Grade Grade
(cfs) Flow (ft) (ft) Line In Line Out

(cfs) (ft) (ft)

16-NA 0.00 11.50 1,336.20 1,336.20 1,333.45 1,333.43
16-NB 0.00 21.46 1,334.10 1,334.10 1,333.10 1,333.10

18-NA 0.00 46.38 1,332.30 1,332.30 1,331.92 1,331.89

18-NB 0.00 79.32 1,331.30 1,331.30 1,331.30 1,331.30

19-N 0.00 119.15 1,331.80 1,331.80 1,329.44 1,329.37

20-N 0.00 139.66 1,332.60 1,332.60 1,328.74 1,328.63

DET-NW 135.93 1,333.00 1,333.00 1,327.17 1,327.17

"

Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531\11 \18n-detnw$(9-12-01 ).stm
06/07/02 07:54:35 AM © Haestad Methods, Inc.

Project Engineer: Gilbertson Associates, Inc.
Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



3.0 MAPPING INFORMATION

The avail~le mapping utilized in this study were as follows:

I. Aerial Mapping: Aerial mapping conducted on March 29, 200 I. A topographic map of

the project site with contour interval of 1 foot and scale of 111 = 100' was utilized for on

site drainage basin delineation.

4.0 HYDROLOGIC ANALYSIS
\'

4.1 General

The following outlines the design criteria used to develop this hydrologic analysis:

• Hydrologic calculations were completed for the lOa-Year storm frequency

• Storm duration of 6 hours was investigated

• Rainfall depth-duration-frequency data were generated using the PREFRE

computer program (Ref. 2) and the Maricopa County Isopluvial Maps

• The Clark Unit Hydrograph method was utilized to estimate runoff rates

• Time of Concentration was determined using the gUidelines presented in the

Drainage Design /'1anual (Ref. I)

• Rainfall losses were estimated using the Green and Ampt Infiltration Equation

• Storm water runoff impacting the project site was estimated assuming

''undeveloped conditions"for off-site areas

• U.S. Army Corps of Engineers HEC-I computer program was utilized for

hydrograph generation.

4



Only the Developed Conditions, IDO-year, 6-hour HEC-I code was modified from the

original analysis and is therefore included in this report, see Appendix II.

4.2 Precipitation

Rainfall depths for the study area were selected from isopluvial maps found in the Maricopa

County, Drainage Manual (Ref. I). Precipitation frequency values were generated then

using PREFRE computer program (Ref. 2). Results can be found in Appendix I.

5.0 FAA and USDA

Coordination with the Federal Aviation Administration and the United States

Department of Agriculture were accomplished during preparation of the Williams Gateway

AirportHydrology Study and Master Drainage Plan. An update of the current project was

forwarded to both agencies for concurrence. Their replies are contained in Appendix V I.

6.0 IMPLEMENTATION

Construction of all proposed drainage improvements and the dedication of all proposed

drainage easements will the responsibility ofWGA. Proposed drainage easements are

shown on the improvement plans. Construction of the proposed drainage

improvements may occur concurrent with other proposed site development.

Maintenance of culverts, channels and other drainage improvements will be the

responsibility of WGA..

5



7.0 CONCLUSIONS

The proposed drainage infrastructure improvements included in this study will provide a

conveyance system for storm water management for the site developments depicted in

Fig.2.

8.0 REFERENCES

I. Maricopa County, Arizona. "Drainage Design Manual, Volume I'~ Revised January 1995.

2. Bureau of Reclamation, Colorado. "Computation of Precipitation Frequency-Duration

Values in the Western United States'~ August 1988..

3. Gilbertson Associates Inc. "Williams Gateway Airport-HydrologY Study and Master

Drainage Plan'~ October 200 I.
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Appendix I

Prefre-Rainfa// data



53102ppt.out
1

*** 0 U T PUT D A T A ***
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES

PRECIPITATION FREQUENCY VALUES FOR Williams Gateway Airport
PRIMARY ZONE NUMBER= 7
SHORT-DURATION ZONE NUMBER= 8

POINT VALUES

RETURN PERIOD
DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR

5-MIN .28 .39 .46 .56 .64 .71 .89 5-MIN
10-MIN .42 .59 .70 .86 .98 1.10 1. 37 10-MIN
IS-MIN .52 .74 .89 1.09 1. 25 1. 41 1. 77 15-MIN
30-MIN .68 .99 1.20 1. 47 1. 69 1. 91 2.40 30-MIN

1-HR .83 1.22 1. 48 1. 84 2.11 2.38 3.01 l-HR
2-HR .92 1.34 1. 62 2.00 2.30 2.59 3.27 2-HR
3':-HR .99 1. 42 1.72 2.12 2.43 2.73 3.44 3-HR
6-HR 1.10 1. 58 1.89 2.33 2.67 3.00 3.77 6-HR

12-HR 1.23 1. 74 2.09 2.57 2.93 3.30 4.14 l2-HR
24-HR 1.35 1.91 2.29 2.80 3.20 3.60 4.52 24-HR

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES:

DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40
ZEHR AND MYERS
AUGUST 1984

INPUT DATA

PROJECT NAME=Williams Gateway Airport
ZONE= 7 SHORT-DURATION ZONE= 8
LATITUDE= .00 LONGITUDE= 100.00 ELEVATION= 0
2-YR, 6-HR PCPN= 1.10 100-YR, 6-HR PCPN= 3.00
2~YR, 24-HR PCPN= 1.35 100-YR, 24-HR PCPN= 3.60

* * * * END OF RUN * * * *

Page 1



Appendix II

HEC-I (Developed)



'************************************** ***************************************
* * * *

FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *

VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *

RUN DATE 06JUN02 TIME 10:40:29 * * (916) 756-1104 *
* * *

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

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

.'
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (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 RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Ocvt./-r J

"'"1f:JO-'1r J I.."'"



LINE

HEC-1 INPUT

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

PAGE 1

FILE NAME:531CP6 .DAT
*************************************************************************
O. PROPOSED CONDITIONS YATERSHED.
1. HYPOTHETICAL STORM DISTRIBUTION PATTERN USING THE MCFCD MANUAL.
2. 100-YR, 6-HR RAINFALL EVENT.
3. GREEN AND AMPT INFILTRATION EQUATION FOR RAINFALL EXCESS.
4. CLARK UNIT HYDROGRAPH METHOD TO ESTIMATE RAINFALL EXCESS.
5. KINEMATIC YAVE TECHNIQUE FOR CHANNEL ROUTING.
6. LEVEL-POOL FOR RESERVOIR ROUTING.
7. HEC-1 LARGE ARRAY VERSION 4.1 (JUNE 1998).
8. INCREASED PIPE CAPACITIES TO FACILITATE 24-HR FLOODYAY IMPACT
*************************************************************************

YILLIAMS GATEYAY AIRPORT HYDROLOGY
PREPARED BY: GILBERTSON ASSOCIATES

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

17
18

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
*DIAGRAM
IT
10

*

1
5

360

DATE:SEPT.18, 2001
JOB# 53111

19
20
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39

40
41
42

KK 1N
KM SUB-BASIN 1N
KM L =1.27 Kb =.048 Adj. Slope = 16.0
BA .327
IN 15
PB 2.868
PC .000 .012 .018 .027 .040 .051 .062 .073 .084 .095
PC .108 .123 .144 .189 .275 .460 .684 .819 .886 .927
PC .948 .962 .974 .988 1.000
LG .350 .300 8.000 .060 3.0
UC .979 .828
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*

KK C2
KM ROUTE THROUGH PONDING AREA YITH CULVERT C2 AS THE LOY FLOY OUTLET
KM LOY FLOY OUTLET: SINGLE 48" CMP
RS 1 STOR 0
SA 0.43 2.81 6.11 11.65 16.90
SQ 0 5.0 17.0 37.0 60.0
SE 1364 1365 1366 1367 1368
ST 1368 50 3 1.5
*

KK RPOYER
KM ROUTE OUTFLOY FROM C2 THROUGH THE POYERLINE FLOODYAY
RK 3900 .0028 .035 TRAP 50 3

*



HEC-1 INPUT PAGE 2

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

43 KK 2NA
44 KM SUB-BASIN 2NA
45 KM L = .71 Kb =.052 Adj. Slope = 18.0
46 BA .181
47 LG .350 .250 9.700 .040 1.000
48 UC .667 .475
49 UA 0 3 5 8 12 20 43 75 90 96
50 UA 100

*

51 KK R2NA
52 KM ROUTE HYDROGRAPH FROM SUB-BASIN 2NA TO CP2NB
53 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
54 RK 2700 .0028 .035 TRAP 1 4

*

55 KK 2NB
56 KM SUB-BASIN 2NB
57 KM L = .51 Kb = .056 Adj. Slope = 14.0
58 BA .067
59 LG .330 .230 9.700 .040 6.000
60 UC .625 .598
61 UA 0 3 5 8 12 20 43 75 90 96
62 UA 100

*

63 KK CP2NB
64 KM COMBINE HYDROGRAPHS R2NA &2NB
65 HC 2

*

66 KK RCP2NB
67 KM ROUTE COMBINED HYDROGRAPHS TO CP2NC
68 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
69 RK 2100 .0028 .035 TRAP 1 4

*

70 KK 2NC
71 KM SUB-BASIN 2NC
72 KM L = .56 Kb =.054 Adj. Slope = 25.0
73 BA .116
74 LG .340 .260 8.800 .040 5.00
75 UC .525 .388
76 UA 0 3 5 8 12 20 43 75 90 96
77 UA 100

*

78 KK CP2NC
79 KM COMBINE HYDROGRAPHS RCP2NB &2NC
80 HC 2

*



LINE

81
82
83

84
85
86
87
88
89
90
91

92
93
94

01,'

95
96
97
98 "

99
100
101
102

103
104
105

106
107
108
109

110
111.
112
113
114
115
116
117

HEC-1 INPUT

10 ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

KK RCP2NC
KM ROUTE COMBINED HYDROGRAPHS TO CP2NC
RK 510 .0027 .040 TRAP 5 4
*

KK 2ND
KM SUB-BASIN 2ND
KM L = .38 Kb = .058 Adj. SLope = 29.0
BA .064
LG .350 .290 8.400 .050 5.000
UC .429 .320
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*

KK CP2ND
KM COMBINE HYDROGRAPHS RCP2NC &2ND
HC 2
*

KK C4
KM ROUTE THROUGH PONDING AREA WITH CULVERT C4 AS THE LOW FLOW OUTLET
KM LOW FLOW OUTLET: DOUBLE 53"x34" RCP
RS 1 STOR 0
SA 0.014 0.117 0.281 1.234 2.457 4.540
SQ 0 12.0 62.0 119.0 165.0 204.0
SE 1352 1353 1354 1355 1356 1357
ST 1357 20 3 1.5

*

KK RCP2ND
KM ROUTE OUTFLOW FROM CULVERT C4 THROUGH EXISTING CHANNNEL
RK 1050 .002 .040 TRAP 10 10

*

KK RCP2ND
KM ROUTE COMBINED HYDROGRAPHS THROUGH IMPROVED CHANNEL TO POND AREA (CULVERT C6)
KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
RK 1100 .011 .035 TRAP 10 4

*

KK 2NE
KM SUB-BASIN 2NE
KM L = .81 Kb = .052 Adj. SLope = 19.0
BA .111
LG .320 .320 6.800 .100 17.00
UC .729 .771
UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

PAGE 3



HEC-1 INPUT PAGE 4

LINE ID ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

118 KK R2NE
119 KM ROUTE HYDROGRAPH FROM SUB-BASIN 2NE
120 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
121 RK 945 .015 .035 TRAP 38 4

*

122 KK 2NF
123 KM SUB-BASIN 2NF
124 KM L = .24 Kb = .033 Adj. SLope = 17.0
125 BA .020
126 LG .220 .140 9.700 .040 43.000
127 UC .283 .271
128 UA 0 3 5 8 12 20 43 75 90 96
129 UA 100

*

130 KK CP2NF
131 KM COMBINE HYDROGRAPHS R2NE &2NF
132 HC 2

(' ..' *

133 KK RCP2NF
134 KM ROUTE COMBINED HYDROGRAPHS TO CP2NG
135 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
136 RK 2141 .015 .035 TRAP 38 4

*

137 KK 2NG
138 KM SUB-BASIN 2NG
139 KM L = .44 Kb = .052 Adj. SLope = 16.0
140 BA .039
141 LG .260 .170 9.700 .040 42.00
142 UC .512 .581
143 UA 0 3 5 8 12 20 43 75 90 96
144 UA 100

*

145 KK CP2NG
146 KM COMBINE HYDROGRAPHS RCP2NF &2NG
147 HC 2

*

148 KK RCP2NG
149 KM ROUTE COMBINED HYDROGRAPHS TO CP2NH
150 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
151 RK 880 .015 .035 TRAP 38 4

*

152 KK 2NH
153 KM SUB-BASIN 2NH
154 KM L = .21 Kb = .053 Adj. SLope = 10.0
155 BA .018
156 LG .230 .150 9.700 .040 49.00
157 UC .404 .383



HEC-1 INPUT PAGE 5

LINE 10 ••••••• 1•••••••2•••••••3••••••• 4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

158 UA 0 3 5 8 12 20 43 75 90 96
159 UA 100

*

160 KK CP2NH
161 KM COMBINE HYOROGRAPHS RCP2NG &2NH
162 HC 2

*

163 KK RCP2NH
164 KM ROUTE COMBINED HYOROGRAPHS TO CP4N
165 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
166 RK 1290 .014 .035 TRAP 38 4

*

167 KK 4N
168 KH SUB-BASIN 4N
169 KM L = .32 Kb = .051 Adj. Slope = 31.0
170 BA .031
171 LG .240 .160 9.700 .040 43.00
172 il't;' UC .342 .327
173 UA 0 3 5 8 12 20 43 75 90 96
174 UA 100

*
.-

175 KK CP4N
176 KM COMBINE HYDROGRAPHS RCP2NH &4N
177 HC 2

*

178 KK RCP4N
179 KM ROUTE COMBINED HYDROGRAPHS TO CP3N (POND AREA FOR CULVERT C6)
180 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
181 RK 760 .0105 .035 TRAP 38 4

*

182 KK 3N
183 KM SUB-BASIN 3N
184 KM L = .57 Kb =.052 Adj. Slope = 23.0
185 BA .138
186 LG .330 .280 8.400 .050 5.00
187 UC .542 .369
188 UA 0 3 5 8 12 20 43 75 90 96
189 UA 100

*

190 KK CP3N
191 KM COMBINE HYDROGRAPHS RCP2ND, RCP4N &3N
192 HC 3

*



HEC-1 INPUT PAGE 6
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193 KK DET3N
194 KM ROUTE THROUGH PONDING AREA WITH CULVERT C6 AS THE LOW FLOW OUTLET
195 KM LOW FLOW OUTLET:QUADRUPLE 36" RCP
196 RS 1 STOR 0
197 SA .3 .7 1.8 3.3 5.8 7.3 8.0
198 SQ 0 25 75 132 200 250 284
199 SE 1345 1346 1347 1348 1349 1350 1351
200 ST 1351 20 3 1.5

*

201 KK CPOWER
202 KM COMBINE HYOROGRAPHS RPOWER &C6
203 HC 2

*

204 KK RPO\JER
205 KM ROUTE OUTFLOW FROM C2 THROUGH THE POWERLINE FLOODYAY
206 RK 1400 .0023 .035 TRAP 50 3

*.,.
207 KK 5N
208 KM SUB-BASIN 5N
209 KM L = .44 Kb =.055 Adj. Slope = 20.0
210

.. BA .084..
211 LG .33 .33 4.70 .23 13.000
212 UC .563 .416
213 UA 0 3 5 8 12 20 43 75 90 96
214 UA 100

*

215 KK RC7
216 KM ROUTE HYDROGRAPH (OUTFLOW FROM PIPE) TO CP6NA
217 RK 1550 .005 .040 TRAP 10 50

*

218 KK 6NA
219 KM SUB-BASIN 6NA
220 KM L = .45 Kb =.029 Adj. Slope = 20.0
221 BA .091
222 LG .30 .30 5.00 .20 28.00
223 UC .375 .258
224 UA 0 3 5 8 12 20 43 75 90 96
225 UA 100

*

226 KK CP6NA
227 KM COMBINE HYDROGRAPHS RC7 &6NA
228 HC 2

*
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229 KK RCP6NA
230 KM ROUTE COMBINED HYDROGRAPHS TO CP6NB
231 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
232 RK 985 .015 .035 TRAP 10 5

*

233 KK 6NB
234 KM SUB-BASIN 6NB
235 KM L = .23 Kb = .031 Adj. Slope = 17.0
236 BA .045
237 LG .280 .270 7.000 .090 22.00
238 UC .275 .160
239 UA 0 3 5 8 12 20 43 75 90 96
240 UA 100

*

241 KK CP6NB
242 KM COMBINE HYDROGRAPHS CP6NA &6NB
243 HC 2

c.' ..... *

244 KK RCP6NB
245 KM ROUTE COMBINED HYDROGRAPHS TO CP6NC
246 .. KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
247 RK 2150 .015 .035 TRAP 10 5

*

248 KK 6NC
249 KM SUB-BASIN 6NC
250 KM L = .44 Kb = .029 Adj. Slope = 23.0
251 BA .086
252 LG .300 .200 9.700 .040 21.00
253 UC .333 .229
254 UA 0 3 5 8 12 20 43 75 90 96
255 UA 100

*

256 KK CP6NC
257 KM COMBINE HYDROGRAPHS RCP6NB &6NC
258 HC 2

*

259 KK RCP6NC
260 KM ROUTE COMBINED HYDROGRAPHS TO CP7NA
261 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
262 RK 905 .015 .035 TRAP 10 5

*

263 KK 7NA
264 KM SUB-BASIN 7NA
265 KM L = .23 Kb = .031 Adj. Slope = . 9.0
266 BA .044
267 LG .280 .190 9.700 .040 23.000
268 UC .333 .200
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269 UA 0 3 5 8 12 20 43 75 90 96
270 UA 100

*

271 KK CP7NA
272 KM COMBINE HYDROGRAPHS RCP6NC &7NA
273 HC 2

*

274 KK RCP7NA
275 KM ROUTE COMBINED HYDROGRAPHS TO CP7NB
276 KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1991)
277 RK 1470 .013 .035 TRAP 10 5

*

278 KK 7NB
279 KM SUB-BASIN 7NB
280 KM L = .32 Kb =.030 Adj. Slope = 25.0
281 BA .063
282 LG .290 .200 9.700 .040 26.00
283 "-\' UC .279 .174
284 UA 0 3 5 8 12 20 43 75 90 96
285 UA 100

*
"

286 KK 7NC
287 KM SUB-BASIN 7NC
288 KM L = .10 Kb = .034 Adj. Slope = 20.0
289 BA .012
290 LG .230 .150 9.700 .040 41.000
291 UC .175 .105
292 UA 0 3 5 8 12 20 43 75 90 96
293 UA 100

*

294 KK CP7NB
295 KM COMBINE HYDROGRAPHS RCP7NA, 7NB & 7NC
296 HC 3

*

297 KK 8N
298 KM SUB-BASIN 8N
299 KM L = .42 Kb = .054 Adj. Slope = 17.0
300 BA .072
301 LG .310 .230 8.800 .040 17.00
302 UC .508 .391
303 UA 0 3 5 8 12 20 43 75 90 96
304 UA 100

*
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KK RDET1
KM ROUTE OUTFLOW FROM DETENTION BASIN TO CP10N
KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY GILBERTSON ASSOC. (1998)
RK 3166 .0048 .012 CIRC 2

*

*

*

969075

4.18 6.2 7.9 8.6 8.9
10 13.5 16 17.5 19.2

1354.0 1354.5 1355.0 1355.5 1356.0

2.2
7.4

1353.5
1.5

SINGLE 24" CIRCULAR PIPE
-1

0.886
4.5

1353.0
3

KK CP8N
KM COMBINE HYDROGRAPHS CP7NB &8N
HC 2

*

*

KK CPOIJER
KM COMBINE HYDROGRAPHS RPOWER &C10
HC 2

KK RPOWER
KM ROUTE OUTFLOW FROM C10 THROUGH THE POWERLINE FLOODWAY
RK 3600 .0023 .035 TRAP 50 3

KK 9N
KM . SUB-BASIN 9N
BA .194
LG .300 .310 6.600 .110 15.000
UC .286 .168
UA 0 3 5 8 12 20 43
UA 100

*

*

KK DET8N
KM ROUTE THROUGH PONDING AREA WITH CULVERT C10 AS THE LOW FLOW OUTLET
KM LOW FLOW OUTLET: TRIPLE 36" RCP
RS 1 STOR 0
SA 0.05 .8 1 2.5 3.9 5.6 6.7 7.1
sa 0 17.5 50 100 149 180 208 235
SE 1340 1341 1342 1343 1344 1345 1346 1347
ST 1347 20 3 1.5

KK DETMID
KM DETENTION BASIN
KM LOIJ FLOW OUTLET:
RS 1 STOR
SA 0 0.2
sa 0 2
SE 1352.0 1352.5
ST 1356.0 20

LINE

305
306
307

308
309
310
311
312
313
314
315

316
317
318

,',

319
320
321

..

322
323
324
325
326
327
328

329
330
331
332
333
334
335
336

337
338
339
340
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341 KK 10N
342 KM SUB-BASIN 10N
343 BA .227
344 LG .300 .200 9.700 .040 18.000
345 UC .257 .134
346 UA 0 3 5 8 12 20 43 75 90 96
347 UA 100

*

348 KK CP10N
349 KM COMBINE HYDROGRAPHS ROET &10N
350 HC 2

*

351 KK 11N
352 KM SUB-BASIN 11N
353 KM L = .42 Kb =.030 Adj. Slope = 14.0
354 BA .069
355 LG .250 .240 5.000 .200 50.000
356 4.'",' UC .251 .195
357 UA 0 3 5 8 12 20 43 75 90 96
358 UA 100

*....
359 KK 13NI
360 KM PARTIAL RUNOFF FROM SUB-BASIN 13N, EAST HALF 13NA-I
361 BA .0184
362 LG .050 .000 5.000 .200 100.000
363 UC .165 .150
364 UA 0 5 16 30 65 77 84 90 94 97
365 UA 100

*

366 KK CP11N
367 KM COMBINE 11N AND 13N
368 HC 2

*

369 KK 12N
370 KM SUB-BASIN 12N
371 BA .043
372 LG .270 .200 8.800 .040 42.00
373 UC .22 .188
374 UA 0 3 5 8 12 20 43 75 90 96
375 UA 100

*

376 KK CP12N
377 KM COMBINE HYDROGRAPHS RCP11N AND 12N
378 HC 2

*
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379 KK CPALL
380 KM COMBINE CP12N AND CP10N
381 HC 2

*

382 KK DETN
383 KM DETENTION BASIN NORTH
384 KM LOW FLOW OUTLET:30"RCP
385 RS 1 STOR 0
386 SA .183 1.35 3.87 5.6 6.53 7.08 7.65 8.26 8.78 9.52
387 SQ 2 10 19 21 22 24 25 26 26.5 27
388 SE 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343
389 ST 1343 20 3 1.5

*

390 KK RDETN
391 KM ROUTE DETN TO CPOWER
392 RD 3000 .00143 .013 CIRC 2.5

*
,'"

393 KK CPDET
394 KM COMBINE RDETN AND CPOWER
395 HC 2

.. *

396 KK 13N
397 KM RUNOFF FROM BASIN 13N
398 BA .017
399 LG .05 .000 5.000 .200 100.0
400 UC .197 .191
401 UA 0 3 5 8 12 20 43 75 90 96
402 UA 100

*

403 KK 14N
404 KM SUB-BASIN 14N
405 BA .017
406 LG .050 .000 7.600 .070 100.000
407 UC .154 .135
408 UA 0 5 16 30 65 77 84 90 94 97
409 UA 100

*

410 KK CP14N
411 KM COMBINE HYDROGRAPHS R~3N & 14N
412 HC 2

*

413 KK RCP14N
414 KM ROUTE COMBINED HYDROGRAPHS TO CP15N
415 RK 600 .0033 .012 TRAP 150

*
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416 KK 15N
417 KM SUB-BASIN 15N
418 KM L = .19 Kb = .034 Adj. Slope = 26.0
419 BA .014
420 LG .050 .000 9.700 .040 95.0
421 UC .130 .101
422 UA 0 5 16 30 65 77 84 90 94 97
423 UA 100

*

424 KK CP15N
425 KM COMBINE HYDROGRAPHS RCP14N & 15N
426 HC 2

*

427 KK RCP15N
428 KM ROUTE COMBINED HYDROGRAPHS TO CP16N
429 RK 790 .0033 .012 CIRC 4

*
~' ..'

430 KK 16N
431 KM SUB-BASIN 16NC,16ND&16NE
432 BA .0145
433 '. LG .050 .000 9.700 .040 95.0
434 UC .169 .176
435 UA 0 5 16 30 65 77 84 90 94 97
436 UA 100

*

437 KK CP16N
438 KM COMBINE HYDROGRAPHS RCP15N & 16N
439 HC 2

*

440 KK RCP16N
441 KM ROUTE COMBINED HYDROGRAPHS TO DETENTION BASIN
442 RK 550 .0027 .012 CIRC 4

*

443 KK 10NIJ
444 KM RUNOFF FROM SUB-BASIN 10-NIJ I

445 BA .0125
446 LG .300 .200 9.7 .04 18
447 UC .0864 .0486
448 UA 0 3 5 8 12 20 43 5 90 96
449 UA 100

*

450 KK 12NL
451 KM RUNOFF FROM PARCELS 12L
452 BA .030
453 LG .270 .200 8.800 .040 42.00
454 UC .153 .1077
455 UA 0 5 16 30 65 77 84 90 94 97



HEC-1 INPUT PAGE 13

LINE ID ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

456 UA 100

*

457 KJ( CP12L
458 KM COMBINE 12L AND 10NW
459 HC 2

*

460 KK RCP12N
461 KM ROUTE CP12L TO CP12N
462 RIC 570 .013 .012 CIRC 3

*

463 ICK CP12N
464 KM COMBINE HYDROGRAPHS CP12L AND RCP16N
465 HC 2

*

466 ICIC RCP12N
467 KM ROUTE CP12N TO CP21NB
468 ~\, RIC 850 .0035 .012 CIRC 4.5

*

469 ICK 21-NB
470 KM RUNOFF FROM SUB-BASIN 21NB
471 BA .01
472 LG .050 .000 9.700 .040 95.0
473 UC .127 .118
474 UA 0 5 16 30 65 77 84 90 94 97
475 UA 100

*

476 ICK CP21NB
477 KM COMBINE HYDROGRAPHS RCP12N &21-NB
478 HC 2

*

479 ICIC RCP20N
480 ICM ROUTE RCP20N TO CPALL
481 RIC 200 .005 .012 CIRC 4.5

*

482 ICIC 17N
483 KM SUB-BASIN 17N
484 BA .119
485 LG .300 .210 9.700 .040 17.000
486 UC .594 .56
487 UA 0 3 5 8 12 20 43 75 90 96
488 UA 100

*
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489 KK R17N
490 KM ROUTE 17N TO CPALL
491 RK 450 .0033 .012 CIRC 4.5

*

492 KK 16N2
493 KM SUB-BASIN 16NA&16NB
494 BA .0106
495 LG .050 0 9.7 .04 95
496 UC .193 .24
497 UA 0 5 16 30 65 77 84 90 94 97
498 UA 100

*

499 KK 18N
500 KM SUB-BASIN 18N
501 BA .034
502 LG .050 .000 9.700 .040 95.0
503 UC .206 .161
504 ~\' UA 0 5 16 30 65 77 84 90 94 97
505 UA 100

*

506 KK CP18N
507 KM COMBINE 16N2 AND 18N
508 HC 2

*

509 KK RCP18N
510 KM ROUTE RUNOFF FROM SUB-BASIN 18N
511 RK 750 .002 .012 CIRC 4

*

512 KK 19N
513 KM SUB-BASIN 19N
514 KM L = .25 Kb = .035 Adj. Slope = 8.0
515 BA .011
516 LG .050 .000 9.700 .040 95.0
517 UC .15 .098
518 UA 0 5 16 30 65 77 84 90 94 97
519 UA 100

*

520 KK CP19N
521 KM COMBINE HYOROGRAPHS RCP18N & 19N
522 HC 2

*

523 KK 20N
524 KM SUB-BASIN 20N
525 BA .016
526 LG .050 .000 9.700 .040 95.0
527 UC .166 .1612
528 UA 0 5 16 30 65 77 84 90 94 97
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529 UA
•

100

530
531
532

KK CP20M
KM COMBINE HYDROGRAPHS RCP19N &20N-C
HC 2
•

533
534
535

KK RCP20M
KM ROUTE CP20M TO CPALL
RK 200 .0025 .012 CIRC 4
•

536
537
538
539
540
541
542

KK 21N
KM SUB-BASIN 21N
BA .048
LG .190 .110 9.700
UC .184 .1205
UA 0 3 5
UA 100

.040

8

45.0

12 20 43 75 90 96

~' (' *

KK CPALL
KM COMBINE HYDROGRAPHS RCP20N,RCP21NB,R17N &21N
HC 4
•

5.93
30

1333

5.53
27

1331

4.75
24

1329

4.36
22

1328

3.98
21

1327

3.59
19

1326

2.56
17

1325
1.5

DETNW
DETENTION BASIN LOCATED TO THE NORTH OF THE NORTH APRON
LOW FLOW OUTLET: SINGLE 24" RCP

1 STOR 0
.0001 .55 1.52

.1 4. 12
1322 1323 1324
1333 14 3

•

KK
KM
KM
RS
SA
sa
SE
ST

543
544
545

546
547
548
549
550
551
552
553

554
555
556

KK CPOI.IER
KM COMBINE HYDROGRAPHS RPOI.IER &DET
HC 2
•

557
558
559
560
561
562
563
564
565
566
567

KK 22N
KM SUB-BASIN 22N
KM OFF-ROAD FLOI.IS THAT ENTER THE STORM DRAIN SYSTEM ON SOSSAMAN RD.
KM 6-HOUR RAINFALL, PATTERN NO. 2.44 \lAS USED TO FIND TC &R FOR· THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .956
KM L = .53 Kb = .033 Adj. Slope = 19.0
BA .0076
LG .350 .250 9.700 .040. .000
UC .298 .922
UA 0 3 5 8 12 . 20 43 75 90 96
UA 100
•
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568 KK CPO\oIER
569 KM COMBINE 22N INTO PO~ER FLOOD~AY

570 HC 2

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

* START DRAINAGE FOR AREA SOUTH OF TAXI~AY K

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

571 KK 1S
572 KM SUB-BASIN 1S
573 BA .113
574 LG .330 .330 4.650 .240 5.000
575 UC .542 .542
576 UA 0 3 5 8 12 20 43 75 90 96
577 UA 100

*

578 KK R1S
579 KM ROUTE HYDROGRAPH FROM SUB-BASIN 1S TO CP3S
580 RK 2129 0.004 0.04 TRAP 30 10

~. t,.' *

581 KK 6SB
582 KM RUNOFF FROM 6-SB THROUGH 6-SE
583 " BA .0913
584 LG .280 .280 5.00 .200 24.00
585 UC .26 .1366
586 UA 0 3 5 8 12 20 43 75 90 96
587 UA 100

*

588 KK 2S
589 KM SUB-BASIN 25
590 BA .037
591 LG .280 .270 4.650 .240 24.000
592 UC .202 .126

- 593 UA 0 3 5 8 12 20 43 75 90 96
594 UA 100

*

595 KK CP2S
596 KM COMBINE 6SB AND 2S
597 HC 2

*

598 KK R2S
599 KM ROUTE HYDROGRAPH FROM SUB-BASIN 2S TO CP3S
600 RK 1200 0.002 0.04 TRAP 30 10

*
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601 KK CP2S
602 KM COMBINE CP2S AND 1S
603 HC 2

*

604 KK 3S
605 KM SUB-BASIN 3S
606 BA .056
607 LG .350 .350 4.650 .240 .000
608 UC .182 .111
609 UA 0 3 5 8 12 20 43 75 90 96
610 UA 100

*

611 KK CP3S
612 KM COMBINE HYDROGRAPHS CP2S &3S
613 HC 2

*

614 " ~' KK 4S
615 KM SUB-BASIN 4S
616 BA .027
617 LG .350 .350 4.650 .240 .000
618 UC .636 1.74
619 UA 0 3 5 8 12 20 43 75 90 96
620 UA 100

*

621 KK CP4S
622 KM COMBINE HYDROGRAPHS CP3S AND 4S
623 HC 2

*

624 KK 10S
625 KM SUB-BASIN 10S
626 BA .101
627 LG .35 .35 4.65 .24 1.0
628 UC .455 .443
629 UA 0 3 5 8 12 20 43 75 90 96
630 UA 100

*

631 KK CP10S
632 KM COMBINE 10S, AND CP4S
633 HC 2

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

* NEY DRAINAGE LINE TO DETENTION SOUTH

* **************************************
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634 KK 6SA
635 KM SUB-BASIN 6S
636 BA .048
637 LG .280 .280 5.000 .200 24.000
638 UC .255 .168
639 UA 0 3 5 8 12 20 43 75 90 96
640 UA 100

*

641 KK 7S
642 KM SUB-BASIN 7S
643 BA .036
644 LG .160 .130 4.800 .220 35.000
645 UC .218 .139
646 UA 0 3 5 8 12 20 43 75 90 96
647 UA 100

*

648 KK CP7S
649 4{, KM COMBINE HYDROGRAPHS 6SA AND 7S
650 HC 2

*

651 KK 9S
652 KM SUB-BASIN 9S
653 BA .045
654 LG .350 .350 4.650 .240 5.0
655 UC .291 .222
656 UA 0 3 5 8 12 20 43 75 90 96
657 UA 100

*

658 KK CP9S
659 KM COMBINE HYDROGRAPHS CP7S AND 9S
660 HC 2

*

661 KK 11S
662 KM SUB-BASIN 11S
663 BA .024
664 LG .350 .350 4.650 .240 9.00
665 UC .297 .281
666 UA 0 3 5 8 12 20 43 75 90 96
667 UA 100

*

668 KK CP11S
669 KM COMBINE HYDROGRAPHS CP9S AND 11S
670 HC 2

*
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671 KK 8S
672 KM SUB-BASIN 8S
673 BA .032
674 LG .27 .26 5.00 .20 33.000
675 UC .2926 .244
676 UA 0 3 5 8 12 20 43 75 90 96
677 UA 100

*

678 KK R8S
679 KM ROUTE 8S TO CP12SM
680 RD 4500 .003 .013 CIRC 8

*

681 KK 12SM
682 KM SUB-BASIN 12S
683 BA .1071
684 LG .35 .35 4.65 .24 90.0
685 UC .339 .293
686 ~. C:. UA 0 3 5 8 12 20 43 75 90 96
687 UA 100

*

688 KK CP12SM
689 KM COMBINE CP11S, 8S, AND 12SM
690 HC 3

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

* SECOND LINE TO DETENTION SOUTH

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

691 KK 14SA
692 KM RUNOFF FROM EAST HALF OF 14S
693 BA .035
694 LG .250 .240 5.00 .200 55.0
695 UC .148 .1033
696 UA 0 3 5 8 12 20 43 75 90 96
697 UA 100

*

698 KK R14SA
699 KM ROUTE 14SA TO 13S
700 RD 4000 .0025 .013 CIRC 8

*

701 KK 12SA
702 KM SUB-BASIN 12SA RUNOFF
703 BA .188
704 LG .35 .35 4.65 .24 90.0
705 UC .2704 .1466
706 UA 0 3 5 8 12 20 43 75 90 96
707 UA 100

*
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708 KK 13S
709 KM SUB-BASIN 13S
710 BA .009
711 LG .350 .350 4.650 .240 90.0
712 UC .133 .118
713 UA 0 3 5 8 12 20 43 75 90 96
714 UA 100

*

715 KK CP13S
716 KM COMBINE HYOROGRAPHS 12SA,14SA,CP12SM AND 13S
717 HC 4

*

718 KK CPDET
719 KM COMBINE HYDROGRAPHS CP10S AND CP13S
720 HC 2

*
n1 ~. " KK DETSOU
n2 KM DETENTION BASIN LOCATED ALONG THE SOUTH PROPERTY BOUNDARY, JUST EAST OF
723 KM THE FUTURE SOSSAMAN ROAD
n4 KM LOY FLOY OUTLET: DOUBLE 48" RCP
n5 RS 1 STOR 0
726 SA .11 .70 2.01 3.34 4.82 7.22 7.76 8.31 8.88 10.07
n7 sa 0 20 52 94 143 230 263 295 320 354
n8 SE 1339 1340 1341 1342 1343 1345 1346 1347 1348 1350
n9' ST 1350 20 3 1.5

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

* START OF DETENTION WEST DRAINAGE BASINS

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

730 KK 14SD
731 KM SUB-BASIN 14SC AND 14SD
732 BA .0294
733 LG .250 .240 5.000 .200 70.00
734 UC .147 .101
735 UA 0 3 5 8 12 20 43 75 90 96
736 UA 100

*

737 KK 22S
738 KM SUB-BASIN 22S
739 BA .0097
740 LG .170 .150 5.000 .200 85.0
741 UC .112 .086
742 UA 0 5 16 30 65 77 84 90 94 97
743 UA 100

*
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744 1(1( CP22S
745 ICM COMBINE 22S AND 14S0
746 HC 2

*

747 I(K 15S
748 ICM SUB-BASIN 15S
749 BA .0525
750 LG .050 .000 4.800 .220 95.0
751 UC .199 .1336
752 UA 0 5 16 30 65 77 84 90 94 97
753 UA 100

*

754 KK CP15S
755 KM COMBINE 15S AND CP22S
756 HC 2

*

757 " KK 16S"
758 KM SUB-BASIN 16S
759 BA .0027
760 LG .050 .000 5.000 .200 100.000
761 UC .125 .19
762 UA 0 5 16 30 65 77 84 90 94 97
763 UA 100

*

764 KK CP16S
765 KM COMBINE FLOWS FROM CP15S, 16S
766 HC 2

*

767 KK 17S
768 KM SUB-BASIN 17S
769 BA .024
770 LG .050 .000 4.650 .240 95.0
771 UC .2018 .1909
m UA 0 5 16 30 65 77 84 90 94 97
m UA 100

*

774 1(1( 18S
775 KM SUB-BASIN 18S
776 BA .005
m LG .050 .000 4.650 .240 100.000
778 UC .141 .189
779 UA 0 5 16 30 65 77 84 90 94 97
780 UA 100

*



HEC-1 INPUT PAGE 22

LINE 10 ••••••• 1••••••• 2•••••••3••••••• 4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

781 KK CP18S
782 KH COMBINE FLOWS FROM 17S, 18S AND UPSTREAM STORMDRAIN (RCP16S)
783 HC 3

*

784 KK 20S
785 KH SUB-BASIN 20S
786 BA .002
787 LG .050 .000 4.650 .240 100.000
788 UC .118 .160
789 UA 0 5 16 30 65 77 84 90 94 97
790 UA 100

*

791 KK CP20S
792 KH COMBINE FLOWS FROM 20S AND CP18S
793 HC 2

* ************************************
* NEW LINE GOING TO DETENTION WEST

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

794 KK 23S
795 KH SUB-BASIN 23S
796 BA .052
797 LG .200 .180 5.000 .200 70.0
798 UC .27 .251
799 UA 0 5 16 30 65 77 84 90 94 97
800 UA 100

*

801 KK 25SF
802 KH SUB-BASIN 25SF
803 BA .0188
804 LG .050 .000 5.000 .200 100.000
805 UC .179 .183
806 UA 0 5 16 30 65 77 84 90 94 97
807 UA 100

*

808 KK CP23S
809 KH COMBINE 25SF AND 23S
810 HC 2

*

811 KK 24S
812 KH SUB-BASIN 24S
813 BA .036
814 LG .070 .020 4.650 .240 95.000
815 UC .28 .275
816 UA 0 5 16 30 65 77 84 90 94 97
817 UA 100

*



HEC-1 INPUT PAGE 23

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

818 KK CP24S
819 KM COMBINE FLOYS FROM 24S AND CP23S
820 HC 2

*

821 KK 21S
822 KM SUB-BASIN 21S
823 BA .0046
824 LG .050 .000 4.650 .240 100.000
825 UC .154 .199
826 UA 0 5 16 30 65 77 84 90 94 97
827 UA 100

*

828 KK CP24S
829 KM COMBINE FLOYS CP24S AND 21S
830 HC 2

*

831
"

KK 28SA
832 KM SUB-BASIN 28S
833 BA .008
834 LG .050 .000 4.650 .240 40.0
835 UC .147 .148
836 UA 0 5 16 30 65 77 84 90 94 97
837 UA 100

*

838 KK CP28S
839 KM COMBINE CP24S AND 28SA
840 HC 2

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

* NEY LINE FOR DETENTION YEST

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

841 KK 25SA
842 KM SUB-BASIN 25SA
843 BA .0164
844 LG .050 .000 5.000 .200 100.000
845 UC .228 .258
846 UA 0 5 16 30 65 77 84 90 94 97
847 UA 100

*

848 KK 26S
849 KM SUB-BASIN 26S
850 BA .025
851 LG .050 .000 4.650 .240 100.000
852 UC .255 .260
853 UA 0 5 16 30 65 77 84 90 94 97
854 UA 100

*
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LINE 10 ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

855 KK CP26S
856 KM COMBINE FlOYS FROM 26S AND 25SA
857 HC 2

*

858 KK l39
859 KM SUB-BASIN l39
860 BA .005
861 lG .050 .000 4.650 .240 100.000
862 UC .165 .203
863 UA 0 5 16 30 65 77 84 90 94 97
864 UA 100

*

865 KK CPl39
866 KM COMBINE FlOYS FROM l39 AND CP26S
867 HC 2

*

868 " KK l40
869 KM SUB-BASIN l40
870 BA .004
871 lG .050 .000 4.650 .240 100.000
872 .. UC .085 .073
873 UA 0 5 16 30 65 77 84 90 94 97
874 UA 100

*

875 KK CPl40
876 KM COMBINE FlOYS FROM l40 AND CPl39
877 HC 2

*

878 KK CP21S
879 KM COMBINE FlOYS FROM CP20S, CP28S AND CPl40
880 HC 3

*

881 KK DETY
882 KM DETENTION BASIN ON YEST SIDE OF YGA
883 KM OUTLET: 2X54" RCP YITH INVERT AT 1336, 348lF AND 8X5 AT 1335.47, 182lF
884 RS 1 STOR 0
885 SA .11 .5941 1.7488 3.0062 4.3547 6.1125 6.6595 7.2261 7.60 8.14
886 sa 0 25 45 95 145 210 250 300 320 355
887 SE 1336 1337 1338 1339 1340 1341 1342 1343 1344 1345
888 ST 1345 20 3 1.5

*

889 KK CPOUT
890 KM COMBINE FlOYS FROM RCPOUT AND RCPOUT
891 HC 2

*



LINE

892
893
894

895

HEC-1 INPUT

10 ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

KK RCP02
KM ROUTE OETSOUTH AND OETYEST TO RITTENHOUSE FLOOOYAY VIA 2X96"
RO 5260 .001 .013 CIRC 16

*
zz

PAGE 25



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LI

NO.

CV) ROUTING

c.) CONNECTOR

c·_-» DIVERSION OR PUMP FLOW

C<···) RETURN OF DIVERTED OR PUMPED FLOW

1N
V
V

C2
V
V

40 RPOWER

43 2NA
V

V
R2NA

2NB

CP2NB ••••••••••••
V

V
RCP2NB

70

78

103

1uo

. I

. I

130

2NC

CP2NC ••••••••••••
V
V

RCP2NC

2ND

CP2ND ••••••••••••
V

V
C4
V
V

RCP2ND
V
V

RCP2ND

2NE
V
V

R2NE

2NF

CP2NF ••••••••••••

,
!'

I'
i



1"33

137

145

~8

;2

163

167

•15

'8
. "."

v
V

RCP2NF

2NG

CP2NG••••••••••••
V

V
RCP2NG

2NH

CP2NH ••••••••••••
V
V

RCP2NH

4N

CP4N ••••••••••••
V

V
RCP4N

32 3N

190 CP3N ••••••••••••••••••••••••
V

V
193 DET3N

~01 CP~ER ••••••••••••
V

V
14 RP~ER

17 5N
V

V

15 RC7

218 6NA

226 CP6NA••••••••••••
V

V
~29 RCP6NA



.141

~44

!48

~56

259

263

:71

:74

:78 "

CP6NB ••••••••••••
V
V

RCP6NB

6NC

CP6NC ••••.•••••••
V

V
RCP6NC

7NA

CP7NA .•••••••••••
V
V

RCP7NA

7NB

286 7NC

294 CP7NB •••••••••••••••.•.•.....

~97 8N

;05 CP8N ••••••••••••
V

V
;08 DET8N

~16 CPOWER ••••...•••••
V

V
319 RPOWER

322 9N
V

V
;29 DETMID

V
V

,37 RDET1

;41 10N

~48 CP10N .••.••.•••••

351 11N



359 13NI

366 CP11N ••••••••••••

~9 1~

176 CP12N ••••••••••••

•79 CPALL ••••••••••••
V

V
382 DETN

V

V
390 RDETN

J93 CPDET ••••••••••••

."
i96

.03

410

413

..16

·27

437

440

,50

•57

',60

13N

14N

CP14N ••••••••••••
V
V

RCP14N

15N

CP15N ••••••••••••
V

V
RCP15N

16N

CP16N .•••••••••••
V
V

RCP16N

10N\J

12NL

CP12L ••••••••••••
V

V
RCP12N



63

466

469

~76

79

82

1·89

492
."

CP12N ••••••.•••••
V

V
RCP12N

21-NB

CP21NB ••.•••.•••••
V
V

RCP20N

17N
V
V

R17N

16N2

499 18N

06 CP18N ••.•••••••••
V
V

09 RCP18N

12 19N

520 CP19N •....•••••••

523 20N

~30 CP20M •••.••••••••
V
V

33 RCP20M

36 21N

'"43 CPALL. ••.••••.•••••••••••••••..••...•••..
V
V

546 DETNY

554 CPOYER ..•..••.•••.

~57 22N



j68 CPOWER ..•.••••••.•

;71 1S
V
V

i78 R1S

~81 6SB

588 2S

595 CP2S ••••.••••..•
V
V

i98 R2S

;01 CP2S ••••...••..•

i04

611

614

...21

"'34

641

648

i51

•58

1)68

671

.-..' 3S

CP35 •.••.•••••••

4S

CP45 ..•.••......

10S

CP105 ..........•.

65A

7S

CP7S •••..•••.••.

95

CP9S••••••••••..

11S

CP11S .•.••••.••.•

8S
V



678

081

i88

i91

W8

701

708

'15

'18

'21

730

737

144

'47

'54

757

764

767

.74

"81

'84

.~'

V
R85

125M

CP125M ••••••••••••••••••••••••

"
145A

V
V

R145A

125A

135

CP135 .•.••••••••••••••••.•••••.•••.•••...

CPOET ••••••••••••
V
V

OET50U

1450

225

CP225 ••••••••••••

155

CP155 ••••••••••••

165

CP165 ••••••••••••

175

185

CP185 ••.••••••••••.••••••••••

205

CP205 •••••••••••.



'94

801

808

J11

118

121

'128

831

838

341

348

!ISS

858

865

868

875

878

881

889

892

"

23S

25SF

CP23S ••••••••••••

24S

CP24S ••••••••••••

21S

CP24S••••••...•••

28SA

CP28S ••••••••••••

25SA

26S

CP26S ••••••••••••

L39

CPL39.•••••••••••

L40

CPL40 •..•••••••••

CP21S ••••••••••••••.•••••••••
V
V

DETY

CPOUT ••••••••••••
V

V
RCP02

:**) RUNOFF ALSO COMPUTED AT THIS LOCATION



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

.. FLOOD HYDROGRAPH PACKAGE (HEC-1) .. .. U.S. ARMY CORPS OF ENGINEERS ..

.. JUN 1998 .. .. HYDROLOGIC ENGINEERING CENTER ..

.. VERSION 4.1 .. .. 609 SECOND STREET ..

.. .. .. DAVIS, CALIFORNIA 95616 ..

.. RUN DATE 06JUN02 TIME 10:40:29 .. .. (916) 756-1104 ..

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

WILLIAMS GATEWAY AIRPORT HYDROLOGY
PREPARED BY: GILBERTSON ASSOCIATES

DATE:SEPT.18, 2001
JOB# 53111

FILE NAME:531CP6 .DAT
*************************************************************************

"

O. PROPOSED CONDITIONS WATERSHED.
1. HYPOTHETICAL STORM DISTRIBUTION PATTERN USING THE MCFCD MANUAL.
2. 100-YR, 6-HR RAINFALL EVENT.
3. GREEN AND AMPT INFILTRATION EQUATION FOR RAINFALL EXCESS.
4. CLARK UNIT HYDROGRAPH METHOD TO ESTIMATE RAINFALL EXCESS.
5. KINEMATIC WAVE TECHNIQUE FOR CHANNEL ROUTING.
6. LEVEL-POOL FOR RESERVOIR ROUTING.
7. HEC-1 LARGE ARRAY VERSION 4.1 (JUNE 1998).
8. INCREASED PIPE CAPACITIES TO FACILITATE 24-HR FLOODWAY IMPACT
*************************************************************************

18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

1
o

0000
360

o
0559

19

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

COMPUTATION INTERVAL
TOTAL TIME BASE

.02 HOURS
5.98 HOURS

ENGLI SH UN ITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO



RUNOFF SUMMARY
FLOY IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOY FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOY PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT 1N 206. 4.83 46. 46. 46. .33

ROUTED TO C2 44. 5.98 9. 9. 9. .33 1367.31 5.98

ROUTED TO RPOWER 41. 5.98 4. 4. 4. .33

HYDROGRAPH AT 2NA 163. 4.50 32. 32. 32. .18

ROUTED TO R2NA 163. 4.67 31. 31. 31. .18

HYDROGRAPH AT 2NB 56. 4.53 12. 12. 12. .07

2 COMBINED AT CP2NB 217. 4.63 43. 43. 43. .25

ROUTED TO RCP2NB 217. 4.75 42. 42. 42. .25

HYDROGRAPH AT 2NC 117. 4.37 22. 22. 22. .12

2 COMBINED AT CP2NC 309. 4.67 64. 64. 64. .36

ROUTED TO RCP2NC 309. 4.68 63. 63. 63. .36

HYDROGRAPH AT 2ND 68. 4.28 12. 12. 12. .06

2 COMBINED AT CP2ND 356. 4.63 75. 75. 75. .43

ROUTED TO C4 248. 5.10 68. 68. 68. .43 1357.53 5.10

ROUTED TO RCP2ND 248. 5.18 65. 65. 65. .43

ROUTED TO RCP2ND 248. 5.20 63. 63. 63. .43

HYDROGRAPH AT 2NE 73. 4.65 17. 17. 17. .11

ROUTED TO R2NE 73. 4.68 17. 17. 17. .11

HYDROGRAPH AT 2NF 26. 4.17 5. 5. 5. .02

2 COMBINED AT CP2NF 88. 4.57 22. 22. 22. .13

ROUTED TO RCP2NF 88. 4.67 21. 21. 21. .13

HYDROGRAPH AT 2NG 37. 4.42 9. 9. 9. .04

2 COMBINED AT CP2NG 122. 4.60 30. 30. 30. .17

ROUTED TO RCP2NG 122. 4.63 29. 29. 29. .17

HYOROGRAPH AT 2NH 21. 4.27 4. 4. 4. .02

2 COMBINED AT CP2NH 139. 4.60 34. 34. 34. .19

ROUTED TO RCP2NH 138. 4.65 33•. 33. 33. .19

HYDROGRAPH AT 4N 37. 4.22 8. 8. 8. .03

2 COMBINED AT CP4N 164. 4.58 41. 41. 41. .22



ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT.'

RCP4N

3N

CP3N

DET3N

CPOIlER

RPOIlER

5N

RC7

6NA

CP6NA

RCP6NA

6NB

164.

138.

468.

287.

323.

323.

64.

64.

97.

137.

136.

59.

4.62

4.37

4.62

5.67

5.93

5.98

4.40

4.60

4.23

4.47

4.48

4.15

40.

25.

129.

83.

87.

81.

11.

11.

16.

27.

27.

9.

40.

25.

129.

83.

87.

81.

11.

11.

16.

27.

27.

9.

40.

25.

129.

83.

87.

81.

11.

11.

16.

27.

27.

9.

.22

.14

.78

.78

1.11

1.11

.08

.08

.09

.17

.17

.05

1351.05 5.67

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

CP6NB

RCP6NB

6NC

CP6NC

RCP6NC

7NA

CP7NA

RCP7NA

7NB

7NC

CP7NB

8N

CP8N

175. 4.38

175. 4.45

110. 4.20

272. 4.32

272. 4.33

58. 4.18

323. 4.30

323. 4.33

86. 4.15

18. 4.07

410. 4.27

75. 4.35

483. 4.28

36.

35.

19.

54.

54.

10.

63.

63.

14.

3.

80.

15.

95.

36.

35.

19.

54.

54.

10.

63.

63.

14.

3.

80.

15.

95.

36.

35.

19.

54.

54.

10.

63.

63.

14.

3.

80.

15.

95.

.22

.22

.09

.31

.31

.04

.35

.35

.06

.01

.43

.07

.50

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

DET8N

CPOIlER

RPOIlER

9N

DETMID

RDET1

10N

219.

514.

514.

238.

18.

18.

321.

4.95

5.58

5.75

4.15

5.03

5.13

4.12

74.

156.

133.

33.

7.

7.

48.

74.

156.

133.

33.

7.

7.

48.

74.

156.

133.

33.

7.

7.

48.

.50

1.61

1.61

.19

.19

.19

.23

1346.42

1355.60

4.95

5.05



HYDROGRAPH AT 13N

2 COMBINED AT CPDET

HYDROGRAPH AT 14N

2 COMBINED AT CP14N

ROUTED TO RCP14N

HYDROGRAPH AT 15N

2 COMBINED AT CP15N

ROUTED TO RCP15N

HYDROGRAPH AT 16N

2 COMBINED AT CP16N

ROUTED TO RCP16N

HYDROGRAPH AT 10NY

HYDROGRAPH AT 12NL

2 COMBINED AT CP12L

ROUTED TO RCP12N

2 COMBINED AT CP12N

ROUTED TO RCP12N

HYDROGRAPH AT 21-NB

2 COMBINED AT CP21NB

ROUTED TO RCP20N

HYDROGRAPH AT 17N

ROUTED TO R17N

HYDROGRAPH AT 16N2

HYDROGRAPH AT 18N

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

ROUTED TO

CP10N

11N

13NI

CP11N

12N

CP12N

CPALL

DETN

RDETN

334.

89.

28.

114.

60.

174.

508.

26.

26.

540.

25.

27.

51.

51.

23.

.72.

72.

22.

94.

94.

19.

46.

65.

65.

158.

158.

16.

173.

173.

106.

106.

15.

52.

4.13

4.13

4.03

4.12

4.12

4.12

4.12

5.98

5.97

5.75

4.10

4.03

4.05

4.08

4.02

4.05

4.05

4.05

4.05

4.07

4.00

4.02

4.02

4.02

4.03

4.05

4.02

4.05

4.05

4.48

4.48

4.07

4.05

55.

15.

6.

21.

10.

31.

87.

14.

14.

146.

5.

5.

10.

10.

4.

15.

15.

4.

19.

19.

3.

7.

10.

10.

29.

29.

3.

32.

32.

24.

24.

3.

10.

55.

15.

6.

21.

10.

31.

87.

14.

14.

146.

5.

5.

10.

10.

4.

15.

15.

4.

19.

19.

3.

7.

10.

10.

29.

29.

3.

32.

32.

24.

24.

3.

10.

55.

15.

6.

21.

10.

31.

87.

14.

14.

146.

5.

5.

10.

10.

4.

15.

15.

4.

19.

19.

3.

7.

10.

10.

29.

29.

3.

32.

32.

24.

24.

3.

10.

.42

.07

.02

.09

.04

.13

.55

.55

.55

2.16

.02

.02

.03

.03

.01

.05

.05

.01

.06

.06

.01

.03

.04

.04

.11

.11

.01

.12

.12

.12

.12

.01

.03

1340.95 ·5.98



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT
"

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO
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VOLUMEDTVOLUMETIME TO
PEAK

PEAK

SUMMARY OF KINEMATIC YAVE • MUSKINGUM-CUNGE ROUTING
(FLOY IS DIRECT RUNOFF YITHOUT BASE FLOY)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO
PEAK

DTELEMENTISTAQ

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

RPOYER MANE 1.00 40.53 359.11 .11 1.00 40.51 359.00 .11

C TINUITY SUMMARY (AC-FT) - INFLOY= .4410E+01 EXCESS= .OOOOE+OO OUTFLOY= .1913E+01 BASIN STORAGE= .2484E+01 PERCENT ERROR= .3

R2NA MANE 1.00 162.57 279.67 1.59 .1.00 162.53 280.00 1.59

CONTINUITY SUMMARY (AC-FT) - INFLOY= .1595E+02 EXCESS= .OOOOE+OO OUTFLOY= .1534E+02 BASIN STORAGE= .5994E+00 PERCENT ERROR= .0

RCP2NB MANE 1.00 216.92 284.48 1.56 1.00 216.85 285.00 1.55

"
C' TINUITY SUMMARY (AC-FT) - INFLOY= .2133E+02 EXCESS= .OOOOE+OO OUTFLOY= .2059E+02 BASIN STORAGE= .7447E+00 PERCENT ERROR= .0

RCP2NC MANE .73 308.75 280.76 1.61 1.00 308.74 281.00 1.61

C~"TINUITY SUMMARY (AC-FT) - INFLOY= .3140E+02 EXCESS= .OOOOE+OO OUTFLOY= .3125E+02 BASIN STORAGE= .1794E+00 PERCENT ERROR= -.1

RCP2ND MANE 1.00 247.89 310.38 1.40 1.00 247.86 311.00 1.40

CONTINUITY SUMMARY (AC-FT) - INFLOY= .3370E+02 EXCESS= .OOOOE+OO OUTFLOY= .3204E+02 BASIN STORAGE= .1651E+01 PERCENT ERROR= .0

RCP2ND MANE .80 247.85 312.14 1.38 1.00 247.85 312.00 1.37

CI TINUITY SUMMARY (AC-FT) - INFLOY= .3198E+02 EXCESS= .OOOOE+OO OUTFLOY= .3144E+02 BASIN STORAGE= .5359E+00 PERCENT ERROR= .0

R2NE MANE 1.00 73.19 281.36 1.41 1.00 73.19 281.00 1.40

CONTINUITY SUMMARY (AC-FT) - INFLOY= .8431E+01 EXCESS= .OOOOE+OO OUTFLOY= .8318E+01 BASIN STORAGE= .1245E+00 PERCENT ERROR= -.1

RCP2NF MANE 1.00 87.95 280.20 1.48 1.00 87.94 280.00 1."48

Cv~TINUITY SUMMARY (AC-FT) - INFLOY= .1075E+02 EXCESS= .OOOOE+OO OUTFLOY= .1033E+02 BASIN STORAGE= .4298E+00 PERCENT ERROR= -.1

RCP2NG MANE .93 122.26 2n.92 1.61 1.00 122.25 278.00 1.61

CI TINUITY SUMMARY (AC-FT) - INFLOY= .1474E+02 EXCESS= .OOOOE+OO OUTFLOY= .1458E+02 BASIN STORAGE= .1608E+00 PERCENT ERROR= -.1

RCP2NH MANE 1.00 138.45 278.38 1.64 1.00 138.41 279.00 1.64



C TINUITY SUMMARY (AC-FT) - INFLOY= .1678E+02 EXCESS= .OOOOE+OO OUTFLOW= .1648E+02 BASIN STORAGE= .3010E+00 PERCENT ERROR= .0

RCP4N MANE .83 164.27 276.46 1.72 1.00 164.24 277.00 1.71

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2022E+02 EXCESS= .OOOOE+OO OUTFLOW= .2007E+02 BASIN STORAGE= .1797E+00 PERCENT ERROR= -.2

RPOWER MANE 1.00 323.48 359.42 .68 1.00 323.46 359.00 .68

C 'TINUITY SUMMARY (AC-FT) - INFLOW= .4302E+02 EXCESS= .OOOOE+OO OUTFLOW= .4028E+02 BASIN STORAGE= .2843E+01 PERCENT ERROR= -.2

RC7 MANE 1.00 64.05 275.32 1.22 1.00 64.05 276.00 1.22

C~"TINUITY SUMMARY (AC-FT) - INFLOY= .5675E+01 EXCESS= .OOOOE+OO OUTFLOY= .5465E+01 BASIN STORAGE= .2106E+00 PERCENT ERROR= .0

RCP6NA MANE .83 136.49 269.23 1.42 1.00 136.46 269.00 1.42

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1332E+02 EXCESS= .OOOOE+OO OUTFLOW= .1326E+02 BASIN STORAGE= .5702E-01 PERCENT ERROR= .0

RCP6NB MANE 1.00 175.10 266.64 1.48 1.00 175.09 267.00 1.48

C .TINUITY SUMMARY (AC-FT) - INFLOW= .1757E+02 EXCESS= .OOOOE+OO OUTFLOW= .1741E+02 BASIN STORAGE= .1819E+00 PERCENT ERROR= -.1

RCP6NC MANE •73 271.87 260.62 . 1.62 1.00 271.80 260.00 1.62

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2656E+02 EXCESS= .OOOOE+OO OUTFLOW= .2650E+02 BASIN STORAGE= .7329E-01 PERCENT ERROR= .0

RCP7NA MANE .97 323.38 259.48 1.67 1.00 323.36 260.00 1.67

CVI.TINUITY SUMMARY (AC-FT) - INFLOW= .3128E+02 EXCESS= .OOOOE+OO OUTFLOW= .3116E+02 BASIN STORAGE= .1393E+00 PERCENT ERROR= .0

RPOWER MANE 1.00 514.10 344.98 .77 1.00 514.10 345.00 .76

CTINUITY SUMMARY (AC-FT) - INFLOY= .7690E+02 EXCESS= .OOOOE+OO OUTFLOW= .6569E+02 BASIN STORAGE= .1116E+02 PERCENT ERROR= .1

ROET1 MANE 1.00 17.83 309.04 .34 1.00 17.83 309.00 .34

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3626E+01 EXCESS= .OOOOE+OO OUTFLOW= .3484E+01 BASIN STORAGE= .1509E+00 PERCENT ERROR= -.2

ROETN MANE 1.00 25.94 359.00 .23 1.00 25.94 359.00 .23

C_.•TINUITY SUMMARY (AC-FT) • INFLOW= .7136E+01 EXCESS= .OOOOE+OO OUTFLOW= .6767E+01 BASIN STORAGE= .3640E+00 PERCENT ERROR= .1



RCP14N MANE 1.21 51.02 244.69 2.81 1.00 50.98 245.00 2.81

C' TINUITY SUMMARY (AC-FT) - INFLOW= .5111E+01 EXCESS= .OOOOE+OO OUTFLOW= .5092E+01 BASIN STORAGE= .2199E-01 PERCENT ERROR= -.1

RCP15N MANE .58 72.45 243.29 2.81 1.00 72.39 243.00 2.81

C~"TINUITY SUMMARY (AC-FT) - INFLOW= .7194E+01 EXCESS= .OOOOE+OO OUTFLOW= .7186E+01 BASIN STORAGE= .9767E-02 PERCENT ERROR= .0

RCP16N MANE .31 94.18 243.52 2.80 1.00 94.13 244.00 2.80

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9354E+01 EXCESS= .OOOOE+OO OUTFLOW= .9346E+01 BASIN STORAGE= .9112E-02 PERCENT ERROR= .0

RCP12N MANE .21 64.58 241.43 2.18 1.00 64.52 241.00 2.18

C' TINUITY SUMMARY (AC-FT) - INFLOW= .4934E+01 EXCESS= .OOOOE+OO OUTFLOW= .4933E+01 BASIN STORAGE= .1757E-02 PERCENT ERROR= .0

RCP12N MANE .49 157.71 242.93 2.55 1.00 157.70 243.00 2.55

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1428E+02 EXCESS= .OOOOE+OO OUTFLOW= .1426E+02 BASIN STORAGE= .1496E-01 PERCENT ERROR= .0

RCP20N MANE .08 173.25 243.16 2.57 1.00 173.20 243.00 2.57

Cv~TINUITY SUMMARY (AC-FT) • INFLOW= .1576E+02 EXCESS= .OOOOE+OO OUTFLOW= .1576E+02 BASIN STORAGE= .3353E-02 PERCENT ERROR= .0

R17N MANE .23 106.18 269.36 1.84 1.00 106.17 269.00 1.84

C' TINUITY SUMMARr (AC-FT) - INFLOW= .1172E+02 EXCESS= .OOOOE+OO OUTFLOW= .1170E+02 BASIN STORAGE= .1491E-01 PERCENT ERROR= .0

RCP18N MANE .58 66.51 244.23 2.80 1.00 66.49 244.00 2.80

CONTINUITY SUMMARY (AC-FT) • INFLOW= •6673E+01 EXCESS= .OOOOE+OO OUTFLOW= .6664E+01 BASIN STORAGE= .1053E-01 PERCENT ERROR= .0

RCP20M MANE .26 108.05 243.06 2.80 1.00 108.04 243.00 2.80

C, .. TINUITY SUMMARY (AC-FT) • INFLOW= .1071E+02 EXCESS= .OOOOE+OO OUTFLOW= .1071E+02 BASIN STORAGE= .3113E-02 PERCENT ERROR= .0

R1S MANE 1.12 71.36 278.43 1.02 1.00 71.34 279.00 1.02

C, TINUITY SUMMARY (AC-FT) - INFLOW= .6556E+01 EXCESS= .OOOOE+OO OUTFLOW= .6155E+01 BASIN STORAGE= .4022E+00 PERCENT ERROR= .0

R2S MANE 1.00 158.76 253.64 1.56 1.00 158.60 253.00 1.56

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1079E+02 EXCESS= .OOOOE+OO OUTFLOW= .1070E+02 BASIN STORAGE= .1216E+00 PERCENT ERROR= -.3



R8S MANE 1.00 36.11 259.00 1.73 1.00 36.11 259.00 1.73

CONTINUITY SUMMARY (AC-FT) - INFLO~= .2991E+01 EXCESS= .OOOOE+OO OUTFLO~= .2961E+01 BASIN STORAGE= .3266E-01 PERCENT ERROR= -.1

R14SA MANE 1.00 49.97 250.00 2.11 1.00 49.97 250.00 2.11

C TINUITY SUMMARY (AC-FT) - INFLO~= .3982E+01 EXCESS= .OOOOE+OO OUTFL~= .3938E+01 BASIN STORAGE= .4687E-01 PERCENT ERROR= -.1

RCP02 MANE 1.00 529.04 290.00 1.40 1.00 529.04 290.00 1.40

CONTINUITY SUMMARY (AC-FT) • INFLO~= .9834E+02 EXCESS= .OOOOE+OO OUTFLO~= .9289E+02 BASIN STORAGE= .5412E+01 PERCENT ERROR= .0

"



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION C2
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1364.00 1368.00 1368.00
STORAGE o. 29. 29.
OUTFLOW o. 6D. 60.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1367.31 •00 18. 44 • .00 5.98 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION C4
(PEAKS SHOYN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1352.00 1357.00 1357.00
STORAGE O. 6. 6.
OUTFLOY O. 204. 204.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1357.53 .53 9. 248. .98 5.10 .00

"



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DET3N
(PEAKS SHOYN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 •••••••••••.••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1345.00 1351.00 1351.00
STORAGE o. 23. 23.
OUTFLOY o. 284. 284.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1351.05 .05 23. 287. .45 5.67 .00

"



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DET8N
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1340.00 1347.00 1347.00
STORAGE o. 24. 24.
OUTFLOW o. 235. 235.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1346.42 .00 20. 219. .00 4.95 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETMID
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1352.00 1356.00 1356.00
STORAGE o. 17. 17.
DUTFLOY o. 19. 19.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1355.60 •00 14. 18• .00 5.05 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETN
(PEAKS SHOYN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1334.00 1343.00 1343.00
STORAGE o. 54. 54.
OUTFLOY 2. 27. 27.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1340.95 •00 36• 26. .00 5.98 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETNY
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLYAY CREST TOP OF DAM
ELEVATION 1322.00 1333.00 1333.00
STORAGE o. 40. 40.
OUTFLOY o. 30. 30.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOY OVER TOP MAX OUTFLOY FAILURE

PMF Y.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1332.28 .00 36. 29. .00 5.98 .00



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETSOU
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 •••••.••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1339.00 1350.00 1350.00
STORAGE o. 63. 63.
OUTFLOW o. 354. 354.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1347.89 .00 43. 317. .00 4.87 .00

"I'
l!

.-



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DETW
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ••••••••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1336.00 1345.00 1345.00
STORAGE o. 41. 41.
OUTFLOW o. 355. 355.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1341.27 .00 14. 221. .00 4.48 .00

* NORMAL END OF HEC-1 ***

"



Appendix III

HY-B (Det-NW Outlet)



C"!lRENT DATE: 06-06-2002
l ,RENT TIME: 10:30:17

FILE DATE: 06-06-2002
FILE NAME: 53111·NW ..

INLET 0

TYPE 0

CONVENTIONAL 0

RISE MANNING
(ft) n
2.00 .012

SPAN
(ft)
2.00

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
i'iaaaaaaaaaaaaaaaaaaaaaaa FHWA CULVERT ANALYSIS aaaaaaaaaaaaaaaaaaaaaaaaaa
ilaaaaaaaaaaaaaaaaaaaaaaa HY-8, VERSION 6.1 aaaaaaaaaaaaaaaaaaaaaaaaaa
baaaoaaaaaaaaaaaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaat
o C 0 SITE DATA CULVERT SHAPE, MATERIAL, INLET 0

, I QaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaC
INLET OUTLET CULVERT 0 BARRELS

o V 0 ELEV. ELEV. LENGTH 0 SHAPE
.~ry.. (ft) (ft) (ft) 0 MATERIAL

·1322.00 1320.06 605.50 0 1 RCP
,

..! • 0 0

• 3 • 0 0

0 0

0.6 0 0

aaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaal

~ laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
SUMMARY OF CULVERT FLOWS (cfs) FILE: 53111-NW DATE: 06-06-2002

"
.EV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
.322.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1322.93 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
"323.34 6,0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
323.69 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1324.01 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1324.40 15.0 15.0 0.0 0.0 0.0 0.0 0.0 0.00 1
325.58 18.0 18.0 0.0 0.0 0.0 0.0 0.0 0.00 1
326.76 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1329.09 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1331.03 27.0 27.0 0.0 0.0 0.0 0.0 0.0 0.00 1
332.97 30.0 29.7 0.0 0.0 0.0 0.0 0.0 0.00 14
.333.00 29.8 29.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

:aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 53111-NW DATE: 06-06-2002

HEAD
ELEV (ft)

1322.00
1322.93
1323.34
1323.69
1324.01
1324.40
1325.58
1326.76
1329.09
1331.03
1332.97

HEAD
ERROR (ft)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-0.009

TOTAL
FLOW (cfs)

0.00
3.00
6.00
9.00

12.00
15.00
18.00
20.00
24.00.
27.00
30.00

FLOW
ERROR (cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.29

% FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.97

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
~1> TOLERANCE (ft) =0.010 <2> TOLERANCE (%) =1.000

i ;aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



2

C RENT DATE: 06-06-2002 FILE DATE: 06-06-2002
CUKRENT TIME: 10:30:17 FILE NAME: 53111-NY
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft» RCP
a aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

DIS- HEAD- INLET OUTLET
rHARGE YATER CONTROL CONTROL FLOY NORMAL CRIT. OUTLET TY OUTLET TY

FLOY ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
.ds) (ft) (ft) (ft) <F4> (ft) eft) (ft) (ft) (fps) (fps)

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
0.00 1322.00 0.00 0.00 O-NF 0.00 0.00 0.00 -0.36 0.00 0.00
3.00 1322.93 0.80 0.93 2-M2c 0.63 0.60 0.60 -0.32 3.75 1.24
6.00 1323.34 1.24 1.34 2-M2c 0.92 0.86 0.86 -0.30 4.63 1.64
9.00 1323.69 1.60 1.69 2-M2c 1.17 1.07 1.07 -0.28 5.28 1.93

12.00 1324.01 1.92 2.01 2-M2c 1.44 1.24 1.24 -0.27 5.85 2.16
15.00 1324.40 2.26 2.40 2-M2c 2.00 1.40 1.40 -0.26 6.41 2.36
18.00 1325.58 2.64 3.58 2-M2c 2.00 1.52 1.52 -0.24 7.03 2.54
20.00 1326.76 2.94 4.76 2-M2c 2.00 1.60 1.60 -0.24 7.40 2.65
24.00 1329.09 3.64 7.09 2-M2c 2.00 1.72 1.72 -0.22 8.37 2.85
27.00 1331.03 4.26 9.03 2-M2c 2.00 1.81 1.81 -0.21 9.02 2.98
29.71 1332.96 4.88 10.96 2-M2c 2.00 1.89 1.89 -0.20 9.73 3.11

a""aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
El. inlet face invert 1322.00 ft El. outlet invert 1320.06 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

W ** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

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

0.00 ft
1322.00 ft
605.50 ft

1320.06 ft
1
0.0032

605.50 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EOGE AND YALL
INLET DEPRESSION

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

CIRCULAR
2.00 ft

CONCRETE
0.012
CONVENTIONAL
SQUARE EDGE YITH HEADYALL
NONE

iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



CUI :NT DATE: 06-06-2002
CURRENT TIME: 10:30:17

3

FILE DATE: 06-06-2002
FILE NAME: 53111-NY

60.00 ft
2.0
0.010
0.014

1319.70 ft
1320.06 ft

aa; 3aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aa; 3aaaaaaaaaaaaaaaaaaaaa TAl LYATER aaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

**. -** REGULAR CHANNEL CROSS SECTION ****************
BOTTOM YIDTH
Sloe SLOPE HIV (X:1)
CHANNEL SLOPE VIH (ft/ft)
MANNING'S n (.01-0.1)
CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

** *** UNIFORM FLOY RATING CURVE FOR DOYNSTREAM CHANNEL

FlOl.l "".S.E. FROUDE DEPTH VEL. SHEAR
(cfs) eft) NUMBER eft) (fts) (psf)
0.00 1319.70 0.000 0.00 0.00 0.00
3.00 1319.74 1.092 0.04 1.24 0.03
6.00 13~9.76 1.170 0.06 1.64 0.04
9.00 1319.78 1.218 0.08 1.93 0.05

12.00 1319.79 1.253 0.09 2.16 0.06
15.00 1319.81 1.281 0.11 2.36 0.07
18.00 1319.82 1.304 0.12 2.54 0.07
20.00 1319.82 1.318 0.13 2.65 0.08
24.00 1319.84 1.342 0.14 2.85 0.09
27.00 1319.85 1.357 0.15 2.98 0.09
30.00 1319.86 1.371 0.16 3.11 0.10

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
ai taaaaaaaaaaaaaaaaaaaaaa ROADYAY OVERTOPPING DATA aaaaaaaaaaaaaaaaaaaaaaaaaa
ai iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

ROADYAY SURFACE
EMBANKMENT TOP YIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

GRAVEL
14.00 ft

200.00 ft
1333.00 ft

ai iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



Appendix IV
StormCAD Analysis



P-6

2G-N

P-5

. 19-N

P-4

18-NB

P-3

Scenario: Base

\ 18-NA

P-2

16-NB P-1 16-NA

Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531\11\18n-detnw$(9-12-01 ).stm
06/06/02 02:21 :58 PM © Haestad Methods. Inc.

Project Engineer: Gilbertson Associates. Inc.
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Scenario: Base

Pipe Report

-
Label Up. On. System L S Size # n Q Up. On. Up. On. Up. On. HGL HGL Exc.

Node Node Q (ft) (ftlft) Full Invert Invert Gr Gr. Cover Cover In Out Cap.?
(cfs) (cfs) (ft) (ft) Elev. Elev. (ft) (ft) (ft) (ft)

(ft) (ft)

P-1 16-NA 16-NB 11.50 487.83 0.003423 30 inch 1 0.012 26.00 1,330.28 1,328.61 1,336.20 1,334.10 3.42 2.99 1,333.43 1,333.10 false
P-2 16-NB 18-NA 21.46 505.11 0.003405 30 inch 1 0.012 25.93 1,328.61 1,326.89 1,334.10 1,332.30 2.99 2.91 1,333.10 1,331.92 false
P-3 18-NA 18-NB 46.38 574.00 0.000993 36 inch 2 0.012 45.54 1,326.89 1,326.32 1,332.30 1,331.30 2.41 1.98 1,331.89 1,331.30 true
P-4 18-NB 19-N 79.32 685.45 0.001065 36 inch 2 0.012 47.16 1,326.32 1,325.59 1,331.30 . 1,331.80 1.98 3.21 1,331.51 1,329.44 true
P-5 19-N 20-N 119.15 481.79 0.001038 48 inch 2 0.012 100.26 1,325.59 1,325.09 1,331.80 1,332.60 2.21 3.51 1,329.37 1,328.74 true
P-6 20-N OET-NW 139.66 429.04 0.001049 48 inch 2 0.012 100.79 1,325.09 1,324.64 1,332.60 1,333.00 3.51 4.36 1,328.63 1,327.17 true

Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531 \11 \18n-detnw$(9-12-01 ).stm
06/07/02 07:55:01 AM

Gilbertson Associates, Inc.
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Gilbertson Associates, Inc.
StormCAD v4.1.1 [4.2014]

Page 1 of 1



Scenario: Base

Node Report

Label Additiona Total Ground Rim Hydraulic Hydraulic
Flow System Elevation Elevation Grade Grade
(cfs) Flow (ft) (ft) Line In Line Out

(cfs) (ft) (ft)

16-NA 0.00 11.50 1,336.20 1,336.20 1,333.45 1,333.43
16-NB 0.00 21.46 1,334.10 1,334.10 1,333.10 1,333.10

18-NA 0.00 46.38 1,332.30 1,332.30 1,331.92 1,331.89

18-NB 0.00 79.32 1,331.30 1,331.30 1,331.30 1,331.30

19-N 0.00 119.15 1,331.80 1,331.80 1,329.44 1,329.37

20-N 0.00 139.66 1,332.60 1,332.60 1,328.74 1,328.63

DET-NW 135.93 1,333.00 1,333.00 1,327.17 1,327.17

"

Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531\11 \18n-detnw$(9-12-01 ).stm
06/07/02 07:54:35 AM © Haestad Methods, Inc.

Project Engineer: Gilbertson Associates, Inc.
Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Profile
Scenario: Base

Label: 160NA
Rim: 1.336.20"
Sump: 1 ,330.28 "

. _ __ _.__ __.._ _- __.- ----- -.-.-- --.- ··············_···__._ _.H _ _.._ __ __ _.._.._

.'
__.H._. .._ _. ._ __ _ _ __ _ _ __ _ _ __._ _ _.......•_ _ __ _ _ _........•..........._.._ _ _...•........_...•................._ _ _ _ _ _ _ _ _._ _ _ .

! Label: 160NB

--··-----~:~=__=========J-==--------l;.l1l'iill~--

....._ _ _----_.._.-.._._ ..•._._-._-_.__ __._..__ _ .

II
Label: P'2
Up. Invert 1.328.61 "
Dn.lnvert 1.326.89 "
L:SOS.l1 "
Size: 30 inch
S: 0.00340 S l1'ft

2S+00 \
Label: P·l
Up. Invert 1.330.28 "
On. Invert 1,328.61 "
L:487.83 "
Size: 30 in ch
S: 0.003423 l1'ft

30+00

11

II
Ii

11
Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531\11\18n-detnw$(9_12-o1 ).stm
06/07102 07:57:57 AM

Gilbertson Associates, Inc.
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Project Engineer: Gilbertson Associates, Inc.

StormCAD v4.1.1 [4.2014J
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----~.~--------._-- _--_.._----._-------- -_ -~ ..-.---- ------.- -.- -- -- -- ···-·t···--···-·----···..·..··- -·-···..····-

Profile
Scenario: Base

II

"
..................--- - -- --.--- ---- -.-._.,--,..__.'---"--"'-'-- ····..·-·__··..··_-·_··-r-··..···_·_···__······-

.- ---.-.-- -.---.----..--.- ---- --.--- - -----.- - - _·_-_.__.._.__ 1 _-_._ _ - _ _ --..-.-..--- ----..--..- - -- - __ .

I----------..- ..---.- ...---.------.-.-..- ...---.-.--------.--.--.......--..----.+----·-·-·---···-·-----·-----··....--..··-L:ab.i,,·s·:jij··B·----------...---.-..--...--..--.--...---..------...-.-.-.----.-..-.-...-.-..-.-.--
Rim: 1,331.30"
Sump: 1.326.32 "

Label: 180NA
Rim: 1,332.30"

.........._ . _.. .. __.__ __.._ .__. .._ __..__ _ _.__ _ __ _ Sump..:.l~3~.~~~.'!.

I '

II

[ I

I ]

Label: P·4
Up. Invert 1 ,326.32"
On. Invert 1 ,325.59 "
L:685,45 "
Size: 36 inch
S: 0.001 065 Mt

15+00
Station (") Label: P·3

Up. Invert 1,326.89"
On. Invert 1.326.32"
L: 574.00 "
Size: 36 inch
S: 0.000993 Mt

20+00

[ I

[ I
Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531\11\18n-detnw$(9-12-01 ).stm
06/07/02 07:58:22 AM

Gilbertson Associates, Inc.
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I

I

I I

II

II

II

II

II

II

II

II

.nCT. 'W

:ump: 1.324.64 ft

.

Label: P·6
Up. Invert 1.325.09 ft
On. Invert 1.324.64 ft
L: 429.04 ft
Size: 48 inch
5: 0.001 049 It'ft

.....

....

5+00

Profile
Scenario: Base

\
\

Label: P·5
Up. Invert 1.325.59 ft
On. Invert 1.325.09 ft
L: 481.79 ft
Size: 48 inch
5:0.001038 fl'ft

~~?~: ~~;Non H

..... .... ........................................~~~~: ~~ ft

.

i
i

: ..

10+00

II

"
Tille: WILLIAMS GATEWAY AIRPORT
j:\admin\531\11\18n-detnw$(9-12-01 ).stm
06/07/02 07:58:43 AM Gilbertson Associates, Inc.

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Gilbertson Associates. Inc.
StormCAD v4.1.1 [4.2014]
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Scenario: Base

OET-NW

P-22

21-NB

P-21

J.l
21-NB.:!

P-20
P-19

lD-NW

16-NE

P-18

J.2

P-16

P-15

16-NO

P-14

15-NC

P-12

iJ'
15-NB

P-l1

13-NG

13-NF

P-2

13-NE

P-l

Title: Williams Gateway Airport
j:\admin\531\11\13n-detnw${9-12-01 ).stm
06/07/02 09:25:07 AM © Haestad Methods, Inc.

13-NO

Project Engineer: Gilbertson Associates, Inc.
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Scenario: Base

Pipe Report

'.
Label Up. On. System L S Size # n Q Up. On. Up. On. Up. On. HGL HGL Exc.

. Node Node Q (ft) (ftIft) Full Invert Invert Gr Gr. Cover Cover In Out Cap.?
(cfs) (cfs) (ft) (ft) Elev. Elev. (ft) (ft) (ft) (ft)

(ft) (ft)

P-1 13-NO 13-NE 6.71 254.00 0.003583 24 inch 1 0.013 13.54 1,340.03 1,339.12 1,345.00 1,344.80 2.97 3.68 1,341.69 1,341.49 false
P-2 13-NE 13-NF 15.12 114.00 0.003246 30 inch 1 0.013 23.37 1,339.12 1,338.75 1,344.80 1,344.70 3.18 3.45 1,341.46 1,341.31 false
P-3 13-NF 13-NG 19.02 361.00 0.003186 30 inch 1 0.013 23.15 1,338.75 1,337.60 1,344.70 1,344.00 3.45 3.90 1,341.26 1,340.43 false
P-4 13-NG 13-NH 31.13 293.25 0.003205 42 inch 1 0.013 56.96 1,337.60 1,336.66 1,344.00 1,343.60 2.90 3.44 1,340.38 1,340.15 false

P-5 13-NH 14-NA 40.14 273.75 0.003215 42 inch 1 0.013 57.04 1,336.66 1,335.78 1,343.60 1,342.85 3.44 3.57 1,340.09 1,339.60 false
P-6 14-NA 14-NB 48.39 188.00 0.003191 48 inch 1 0.013 81.14 1,335.78 1,335.18 1,342.85 1,342.40 3.07 3.22 1,339.55 1,339.34 false
P-7 14-NB 14-NC 71.83 283.00 0.003216 48 inch 1 0.013 81.45 1,335.18 1,334.27 1,342.40 1,341.35 3.22 3.08 1,339.23 1,338.47 false

P-8 14-NC 14-NO 79.75 105.00 0.003238 48 inch 1 0.013 81.73 1,334.27 1,333.93 1,341.35 1,341.20 3.08 3.27 1,338.34 1,337.99 false
P-9 14-NO 14-NE 82.72 272.00 0.003199 48 inch 1 0.013 81.23 1,333.93 1,333.06 1,341.20 1,340.20 3.27 3.14 1,337.84 1,336.98 true
P-10 14-NE 15-NA 89.13 395.00 0.003190 54 inch 1 0.013 111.06 1,332.56 1,331.30 1,340.20 1,339.30 3.14 3.50 1,336.98 1,336.11 false
P-11 15-NA 15-NC 97.71 184.00 0.003207 54 inch 1 0.013 111.35 1,331.30 1,330.71 1,339.30 1,338.80 3.50 3.59 1,336.11 1,335.62 false
P-12 15-NB 15-NC 14.35 210.00 0.015667 24 inch 1 0.013 28.31 1,334.00 1,330.71 1,338.00 1,338.80 2.00 6.09 1,336.47 1,335.62 false
P-13 15-NC 16-NC 214.19 368.00 0.003207 54 inch 2 0.013 222.70 1,330.71 1,329.53 1,338.80 1,337.63 3.59 3.60 1,335.47 1,334.34 false
P-14 16-NC 16-NO 223.53 382.00 0.003194 54 inch 2 0.013 222.25 1,329.53 1,328.31 1,337.63 1,336.25 3.60 3.44 1,334.18 1,332.91 true
P-15 16-NO J-2 230.81 148.00 0.003176 54 inch 2 0.013 221.62 1,328.31 1,327.84 1,336.25 1,335.80 3.44 3.46 1,332.91 1,332.38 true
P-16 12-NL J-2 20.67 658.50 0.005011 54 inch 2 0.013 278.41 1,331.00 1,327.70 1,336.30 1,335.80 0.80 3.60 1,332.37 1,332.38 false
P-17 10-NW 12-NL 13.29 950.00 0.001579 60 inch 1 0.013 103.48 1,332.50 1,331.00 1,339.69 1,336.30 2.19 0.30 1,333.71 1,332.39 false
P-18 J-2 16-NE 237.06 68.24 0.001465 60 inch 2 0.013 199.39 1,327.34 1,327.24 1,335.80 1,335.80 3.46 3.56 1,332.27 1,332.14 true
P-19 21-NB-2 16-NE 3.00 470.00 0.008723 30 inch 1 0.024 20.75 1,332.72 1,328.62 1,336.80 1,335.80 1.58 4.68 1,333.36 1,332.14 false
P-20 16-NE J-1 245.50 335.15 0.001373 60 inch 2 0.013 192.96 1,327.24 1,326.78 1,335.80 1,335.80 3.56 4.02 1,332.02 1,331.33 true
P-21 J-1 21-NB 242.74 121.85 0.001395 60 inch 2 0.013 194.55 1,326.78 1,326.61 1,335.80 1,336.01 4.02 4.40 1,331.12 1,330.85 true
P-22 21-NB OET-NW 264.48 564.92 0.001398 66 inch 2 0.013 251.14 1,326.61 1,325.82 1,336.01 1,333.00 3.90 1.68 1,330.85 1,329.02 true

Title: Williams Gateway Airport
j:\admin\531 \11 \13n-detnw$(9-12-01 ).stm
06/07/02 09:25:56 AM

Gilbertson Associates, Inc.
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Scenario: Base

Node Report

Label /\dditiona Total Ground Rim Hydraulic Hydraulic
Flow System Elevation Elevation Grade Grade
(cfs) Flow (tt) (tt) Line In Line Out

(cfs) (tt) (tt)

13-ND 0.00 6.71 1,345.00 1,345.00 1,341.70 1,341.69

13-NE 0.00 15.12 1,344.80 1,344.80 1,341.49 1,341.46

13-NF 0.00 19.02 1,344.70 1,344.70 1,341.31 1,341.26

13-NG 0.00 31.13 1,344.00 1,344.00 1,340.43 1,340.38

13-NH 0.00 40.14 1,343.60 1,343.60 1,340.15 1,340.09

14-NA 0.00 48.39 1,342.85 1,342.85 1,339.60 1,339.55

14-NB 17.18 71.83 1,342.40 1,342.40 1,339.34 1,339.23

14-NC 0.00 79.75 1,341.35 1,341.35 1,338.47 1,338.34

14-ND 0.00 82.72 1,341.20 1,341.20 1,337.99 1,337.84

14-NE 0.00 89.13 1,340.20 1,340.20 1,336.98 1,336.98

15-NA 0.00 97.71 1,339.30 1,339.30 1,336.11 1,336.11
15-NB 0.00 14.35 1,338.00 1,338.00 1,336.47 1,336.47

15-NC 101.30 214.19 1,338.80 1,338.80 1,335.62 1,335.47

10-NW 0.00 13.29 1,339.69 1,339.69 1,333.71 1,333.71

16-NC
"

0.00 223.53 1,337.63 1,337.63 1,334.34 1,334.18

12-NL 0.00 20.67 1,336.30 1,336.30 1,332.39 1,332.37

16-ND 0.00 230.81 1,336.25 1,336.25 1,332.91 1,332.91

21-NB-2 3.00 3.00 1,336.80 1,336.80 1,333.36 1,333.36
J-2 237.06 1,335.80 1,335.80 1,332.38 1,332.27
16-NE 0.00 245.50 1,335.80 1,335.80 1,332.14 1,332.02
J-1 242.74 1,335.80 1,335.80 1,331.33 1,331.12
21-NB 0.00 264.48 1,336.01 1,336.01 1,330.85 1,330.85
DET-NW 260.00 1,333.00 1,333.00 1,329.02 1,329.02

Title: Williams Gateway Airport
j:\admin\531\11\13n-detnw${9-12-01 ).stm
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[ I

abel: 13-NG
lim: 1,344.00 tt
iump: 1,337.60 tt

Profile
Scenario: Base

Label: 13-NF
Rim: 1,344.70 tt
Sump: 1,338.75 tt

Label: 13-NE
Rim: 1,344.80 tt
Sump: 1,339.12 tt

Label: 13-ND
Rim: 1,345.00 tt
Sump: 1,340.03 tt

II

II
. I

II

i-.-.--~= =...==- =.--.. =-.-- -=- =========:::::::==- -- ==.-==========-=--.--=.==rr===-..-==-=-= =.-.. -- =0......c==±=================n -- - .
i

;t'k~~--~~-;;-;;~=-=====t~~~··-E..=~~==::Jj -_--r-- - -...... - -- -..... ..-.... ...--.... .. ---. .. -;;

-

IJI====~\==:;::~;:;!~--.. -~--..~--\i===-~.==f==!=::=::-::::=:::::---=-- -=-=-..--- --._-
... ····;:;;.~~I; ..~::;-- ... -....--... - ....... -- .. ---. . --.. --....- ~~~1: ..~~2 Label: p-r-'"

, Up. Invert: 1,338.75 ft Up. Invert: 1,339.12 ft Up. Invert: 1,340.03 fl
i On. Invert: 1,337.60ft On. Invert: 1,338.75 fl On. Invert: 1,339.12 fl

----~~.----:- -- ----..---- ----..-.._- _-----..-- - ..--- -- - -·L:·36·1":00..ft..·- ------ - --- - -· - - ----.-- - ..- - - ---- -·- -------·-- --- --..·C..rr4:00·jf - --- -.---- - --..- - ----; -.- -----.--.- --..- -·- L:..254:·00..fl ·- - --·-..·-·--·-..- ..- -- ---- - --..-- - -.- ----- .
• .. Size: 30 inch Size: 30 inch Size: 24 inch

S: 0.003186 fVtt S: 0.003246 fVtt S: 0.003583 fVtt

:

II

I [

II

II
I I

4O-H>0

Title: Williams Gateway Airport
j:\admin\531\11\13n-detnw$(9-12-01 ).stm
06/07102 09:33:06 AM
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II
Profile

Scenario: Base

I '

Label: 13-NF
Rim: 1,344.70 ft
Sump: 1,338.75 ft

Label: 13-NH ~bel: 13-NG
Rim: 1 ,343.60 ft . Rim: 1,344.00 ft
Sump: 1,336.66 ft Sump: 1 ,337.60 ft

._.~._----------_._._-------_._---~.__.._---_.._._ --_._._----_._..__._.._---_.._----_..__.__ _.__._..--_.._-------_.__ _..-._._--~---- .._._---_._.._----------...--------_ _-_ __ .._------_._-----_ _._------_.._._--.._--_._..-..--_ _ __ _ __..- _ --_ _-_.._-_ _--- _-_ _--- _-_ -----_ _---_.__ _ _--- - __._--_ __ _----_._--- - __..__ _ _-

.. - _ - __. "---..'" -•.......•..._........•...._- .

\.........._._._.... -- _. .__. -....__...._....

Label: P-3 Label: P-2
Up. Invert: 1,338.75 ft Up. Invert: 1,339.1

- ..---.-------.------.----.--.-.---.----------.-..--..---.-----..--.--.-.-..--- --..- ---.-.- -.[ - -.-.---..-.--.----- -------L__---------- --{~",~~',-"'lr,.<;o-.--------------------g<jj'.l'&\!'-~~

'-'be" P-4 5••,30 '''''" SO., 30 '00"Up.'''''''''' 1,337.60< '" 0.0031as fWt 5,0.003246 fWtOn. Inve rt: 1,336.66 ft
L:293.25ft
Size: 42 inch
S: 0.003205 Wft

II
II 40+00

II

II
Title: Williams Gateway Airport
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Profile
Scenario: Base

Label: 14-NB
Rim: 1,342.40 ft
Sump: 1,335.18 ft

Label: 14-NA
Rim: 1,342.85 ft
Sump: 1,335.78 ft

Label: 13-NH

sum~:'i~~~~ ft

. _ _ - "-'--_._-.... . _- _.._- -" _-.._ _ -_ -- __ ..-.-II
............................_._- - - _. . -. . _-._-- __ . .

---7-"-..--.-----.-----.----._. .. ._._ __.. _ --.----.--..-..-- _ _..__ __ _._._ .__._ ----f _._ __._..__ _ _... _._.._ _._ _ __ _._
. ...__...•.__ _.._.... . __ _-_... . -..... _ __ .

......•. M.......... • .__ _ ''''''' •••_ _

. -.._-- _.~ .._ _ _ _-.__.- _-_ .

. _--_ __ . -_._._-_ __._ -.._._-_ __.._--"'--"'"''''

. _ - - _ - -.

..........................-.-_ -.. -.- - - _ _.._.-.._ __ .

Label: P-S
Up. Invert: 1,336.66 It
On. Invert: 1,335.78 ItL:273.75 It· .
Size: 42 inch
S: 0.003215 fVft

·······m...... .._ _-.::.'

i

i. -

i............. - _ .

.............................- .._~ - ········_·T·····

............... - .. - _ .

•.......................... .. -............................•. - -.... .. - ~ _ .

\ \
Label: P-7 Label: p~
Up. Invert: 1,335.18 It Up. Invert: 1,335.78 It
On. Invert: 1,334.27 It On. Invert: 1,335.18 It.. L:283:00ft----

m
. m moo ..........m....L:188:00.ft .

Size: 48 inch Size: 48 inch
S: 0.003216 fVft S: 0.003191 fVft

~.- - - _ _ .

...•...., _ _ _- .................••.-.. - _ _-

---i-- . .. . ._ __._ __.__. ..__.. j _.._ _ _.. ._ _.._ _ _ .. _._ _ _ _._ . __ _ / _ _ _ _. __._..__._.__ _ _.__ __+_.._ _ __ __.._ _._._ _ ,\.. __ .

\ - - - --- - - - - - ~~_._---
.. ····1

Ii

II ---r---····-----·-···

II

II 30+00

35+00

II

I!

I!
Title: Williams Gateway Airport
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I'

[I

Profile
Scenario: Base

-----.---...-~-=-=~:==:====~:~~-===-==:=-=--==~===---=-=~===~~=--=--~~-~-=--~~==ri Label: 14-ND Label: 14-NC l
I', Label: 14-NE Rim:1,341.20ft Rim:1,341.35ft

Rim: 1,340.20 ft Sump: 1,333.93 ft Sump: 1,334.27 ft--------- -..-- -.- ---.-.-.- - - -..- -- -.-.- __..__ __.._ _.._ __..__ _ _ _..___ _ __._+._ __ _ _.._ _ ..SU.mP;J .3..:l2•.56J:L..__ _ __ _ _.._._........ ...__ __.__..\; _ _._ _.__. ._.. _.._ _._ _. __ _.._ __ _ _ __ _ _ _ _ __ _.._ _ _.._.__ _ _ .._ __.
!

...............-- -..... -- 1·······..······..--·---··-·..·--··-·-··..··..······1--······--.--..-- .

-.----.--.-.---..-- -----.-..--- -.-------.-..-- ------- - -- -.-..--- -- - -- -.-.---.-._--..-.-.. ··-·f···--··..·····-..··-··..·-···..··..··---..·--·.. -I··· . -..-..- -- - .. ...-.. . - -......................... . ..

[ I

[ I

II

[I

[ I

'.",...•

\
Label: P-10
Up. Invert: 1,332.56 It
On. Invert: 1,331.30 It......................-... - ·····················[:"·39·5:00··1t .

Size: 54 inch
S: 0.003190 fi'ft

~n(lt)

.

Label: P-9
Up. Invert: 1,333.93 It

...Dn.lnvertl.333.061t...
L:272.001t
Size: 48 inch
S: 0.003199 fi'ft

...... ...

._.\ ...--._....._.._.. ...

Label: p-a
Up. Invert: 1.334.27 It

········-·--·B~·6~":5g:f?··333,93 ..ft
Size: 48 inch
S: 0.003238 fi'ft

..........

'-'j"

---~ I
. _ -._ +

I
·························1

I

30+00

Title: Williams Gateway Airport
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I I

..•.

Label: 16-NC
Rim: 1 ,337.63 ft
Sump: 1 ,329.53 ft

Profile
Scenario: Base

Label: 15-NA
Rim: 1 ,339.30 ft
Sump:'1 ,331.30 ft

Label: 15-NC
1,338.80 ft

Sump:'1 ,330.71 ft

---..-.....- ..--. - ··1---7-·-..·--..- ....·-·..-..---..-----..--..-·-·------·-----·--....- ......---.-....- .....-..--.-..- ...- ..----..---t

II

I I

........ , .. ..

Label: P-13
Up. Invert: 1,330.71 ft
On. Invert: 1,329.53 ft

·······[;368:0011···································
Size: 54 inch
S: 0.003207 flIft

.

\
\
\

Label: P-~1
Up. Invert: 1,331.30 ft
On. Invert: 1,330.71 ft···E1e4:oo1l·······································
Size: 54 inch
S: 0.003207 flIft

15+00

Title: Williams Gateway Airport
j:\admin\531\11 \13n-detnw${9-12-01).stm
06/07/02 09:32:08 AM
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Profile
Scenario: Base

--------------_._---------_. --_._---------_.._--_._._----_...._._----_.._-_..__._----_...._..__._._-_ .._-.--._--_._._._-_.__._..._._._..--_...__._.._..._.-_....-._.._..-...._._.._--_._._.._-.._-------_ .._-_.__...._._....._..._---_._...._.._----...._..._.._.._--_...._---_.._....__._--_.._.._..._ .._--_..----_..__..__....._..._.._-_._-_..._ ...._----_..__.._..._-----_._..._-_._---_._._--_._-------_.__.- ..._..__.._-_._...._----_.._...._.---,_.._--------

I I
! I----.-.--.- ----- -.--- -.- -.-..-..---..-..-.-..-----.-.- -.----------..--- -..--.-..---.---.------- ·- -·-·-·-·--r- -..·--- -..-·-·-·--·-·-..-·------·-- --.- ---.--.--..---..- -- --..--- ----.-.---..--.-- - ---- -- -..----- -- ---..---.- ---.- ---.--------.--.- -.----.--- --..--- -.-.- -.-.- -..-.- ---.-.--.----..--.--.---- - --·..-..----·-..·--..-..-..- ·- --..·--T- ·-·--
f

....._ -._._._ _._.- ······-··--·---···t----·-···-·-

....

.- .J... ..- ...-.........-..........-..-.--.........-. . - .....-.-. --. ...-.. -... .........----..-..... - --... --.. -.-......---- . ..- .-- -..--. -- - 1

........................... i.

-.--- ----..- ..---.---.--.--- --.-.--------..--.---.--.---.----..--- - ..--..----~ --- _.__..-.._.__ __ ··_··--1 ·..······ - ----.-- --._ _._-_ _ __ _-_._ _ _- _._ _..__..__.__ __ - --- - - ---.--.----.-- -- - ..---- -- - ..- --.-..- __.- _ ---- -- --- ..

i ~' Label: P-14

_I====--=====~~~~;:=== ~~___________I~~\~~l_l_
I !-------------.-.-..--.------.-----.-.....-.. -.....-..-----...-..----...-.--....--..- ...--------- ---....·----..·..---·----------T--·--·

; I

II
..•....••.. \

_\
Label: P-20
Up. Invert: 1,327.24 ft
On. Invert: 1,326.78 ft
L:335.15ft
Size: 60 inch
S: 0.001373 ftIft

10+<l0

~
Label: P-18
Up. Invert: 1,327.34 ft
On. Invert: 1,327.24 It
L:6824ft
Size: 60 inch
S: 0.001465 ftIft

.\
Label: P-15
Up. Invert: 1,328.31 ft
On. Invert: 1,327.84 ft
L: 148.00 ft
Size: 54 inch
S: 0.003176 ftIft

; _..

15+00

I '

[ I

Title: Williams Gateway Airport
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I I

I I

ft
..

Profile
Scenario: Base

\'

Label: 21-NB
Rim: 1,336.01 ft
Sump: 1,326.61 ft

~--------------~------------~-------~~~-~--~-~~

\

Label: J-1
Rim: 1,335.80 ft
Sump: 1,326.78 ft

II

[ I

0+00 Label: P-22
Up. Invert: 1,326.61 It
On. Invert: 1,325.82 It
L:564.921t
Size: 66 inch
S: 0.001398 ftlft

I.
5+00

Label: P-21
Up.lnve rt: 1,326.78 It
On. Invert: 1,326.61 It
L: 121.85 It
Size: 60 inch
S: 0.001395 ftlft

II
Title: Williams Gateway Airport
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Scenario: Base f \
WOo:; rlof I'1cJ,· +i e,Q

tt'D It\. MAS let'"

17-ND P-6

P-3

DET-NW

17-NH

P-10

17-NG

P-9
~

_.---+:-+-----------h1 17-NB

P-5

17-NA
17-NF

P-4
17-NC

Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531 \11 \17n-detnw$(9-12-01 ).stm
06/06/02 11:16:59 AM © Haestad Methods. Inc.

Project Engineer: Gilbertson Associates, Inc.
Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]

37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 of 1



I

I
Scenario: Base

Pipe Report

Label Up. On. System L S Size # n Q Up. On. Up. On. Up. On. HGL HGL Exc.
Node Node Q (tt) (tutt) Full Invert Invert Gr Gr. Cover Cover In Out Cap.?

(cfs) (cfs) (tt) (tt) Elev. Elev. (tt) (tt) (tt) (tt)
(tt) (tt)

P-1 17-NE 17-NF 24.62 640.00 0.004000 30 inch 1 0.012 28.10 1,334.10 1,331.54 1,339.20 1,338.00 2.60 3.96 1,335.91 1,333.87 false

P-3 17-NH OET-NW 93.76 414.00 0.002995 36 inch 2 0.012 79.09 1,325.24 1,324.00 1,334.90 1,332.70 6.66 5.70 1,328.20 1,326.23 true

P-4 17-NC 17-NA 5.84 40.00 0.025000 24 inch 1 0.013 35.77 1,337.50 1,336.50 1,341.40 1,341.30 1.90 2.80 1,338.35 1,338.54 false

P-5 17-NA 17-NB 33.37 849.76 0.005060 36 inch 1 0.013 47.44 1,336.50 1,332.20 1,341.30 1,338.80 1.80 3.60 1,338.38 1,334.47 false

P-6 17-NB 17-NO 40.89 416.40 0.011816 36 inch 1 0.012 78.54 1,332.20 1,327.28 1,338.80 1,337.70 3.60 7.42 1,334.28 1,329.96 false

P-7 17-NO 17-NH 46.55 845.00 0.002414 42 inch 1 0.012 53.55 1,327.28 1,325.24 1,337.70 1,334.90 6.92 6.16 1,329.84 1,328.34 false

P-9 17-NF 17-NG 29.34 600.00 0.004000 30 inch 1 0.012 28.10 1,331.04 1,328.64 1,338.00 1,334.50 4.46 3.36 1,333.76 1,331.14 true

P-10 17-NG 17-NH 46.46 350.00 0.004000 36 inch 1 0.012 45.70 1,328.64 1,327.24 1,334.50 1,334.90 2.86 4.66 1,331.14 1,329.46 true

Title: WILLIAMS GATEWAY AIRPORT
j:\admin\531 \11 \17n-detnw$(9-12-01 ).stm
06/06/02 11 :33:08 AM

Gilbertson Associates, Inc.
© Haestad Methods, Inc. 37 Brookside Road WaterbUry, CT 06708 USA +1-203-755-1666
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Scenario: Base

Node Report

Label Additiona Total Ground Rim Hydraulic Hydraulic
Flow System Elevation Elevation Grade Grade
(cfs) Flow (tt) (tt) Line In Line Out

(cfs) (tt) (ttl

17-NC 0.00 5.84 1,341.40 1,341.40 1,338.42 1,338.35

17-NE 0.00 24.62 1,339.20 1,339.20 1,336.04 1,335.91

17-NA 0.00 33.37 1,341.30 1,341.30 1,338.54 1,338.38

17-NF 0.00 29.34 1,338.00 1,338.00 1,333.87 1,333.76

17-NB 0.00 40.89 1,338.80 1,338.80 1,334.47 1,334.28

17-NG 0.00 46.46 1,334.50 1,334.50 1,331.14 1,331.14

17-ND 0.00 46.55 1,337.70 1,337.70 1,329.96 1,329.84

17-NH 0.00 93.76 1,334.90 1,334.90 1,328.34 1,328.20

DET-NW 91.49 1,332.70 1,332.70 1,326.23 1,326.23

Title: WILLIAMS GATEWAY AIRPORT Project Engineer: Gilbertson Associates, Inc.
j:\admin\531\11\17n-detnw$(9-12-01).stm Gilbertson Associates,lnc. StormCAD v4.1.1 [4.2014]
06/06/02 11 :33:31 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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II Profile
Scenario: Base

Label; 17-Ne
Rim; 1.341.40 ft .
SUrJ'l): 1.337.50 ft

Uii:!~~~ 1,337.50 It
Oil. ~~~ 1,336.50 It
L:41J.QO ft

So002~OOO fVll

Label: 17-NA
Rim; 1,341.30 ft
SUrJ'l); 1,336.50 ft

...~.

\
... \
~~~:~~ 1.3365011

~~ft============::::::::=======================t====~~~ ---~~~=======================::::::============~~~~~~~f;;rr~~~;~
20ft

.............. """" ....••..•......•....•••_..•...-._...

~
..~I!

II

25+00

20+00.....•...•.. -- - ......•.....•........................•................. '.............................•.......•..•.........................................•...................•.•.......................................................•...................................................•.................L.......................... ............................................................................•......................................................................................................................................................................................................•........•........•....................................!. .. 1...... . ......................................•.....•..............................

II

i I

II

Title; WILLIAMS GATEWAY AIRPORT
j;\adm in\531\11\17n-detnW$(9_12_01 ).stm
06/06/02 11 :28:40 AM
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Profile
Scenario: Base

,

label: 17-tJD
Rim: 1,337.70 ft
SU"ll: 1 ,32728 ft

.- --'--'~"-'- -.. ._ _--_.- _. ..._ _.-.._- _ _- _ _...... -' .

.... '.

.....................-.......... .-.......... .- -.-..- ,.1 ·--···-········-··-··········-·..····· ·····-···.- - -- -- -- -- - -- -- --- ·..···-··- -···· ··· ---i· ·····-..··· ..······· -··· _ ..·- --..--..-.- - --- --- - -- --11 - _ __.. . _ ..

-..---..-.--.- -..--..---.-..- -- -..----- - --- - - -.- - - ..--1.- _._ __ _ _._ _._ _ _._ _._.._ _ __ _ _.__ _ __ __ _ __._.._I~~~~~-_~~----.- ---.label: P·7

Up. Invert 1,3272811 __----On. Invert 1,3252411 _Size:42 inch

~=~~S~:0~.OO~2:4:14:flI~ft:::::================~~~~==============~~;;;;;~~=1~:::=~ J......... .j......... . ---""""'=:::::=-: - .

/ ~~

10-Hl0

I '

I :

Title: WILLIAMS GATEWAY AIRPORT

I
j:\admin\531\11 \ 17n-detnw$(9-12-01 ).stm
06/06/02 11 :28:11 AM
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Profife
Scenario: Base

Label:
············--·-·Rim:··t

Sump:

......•.........__ __.-.__ _ _-_._.....•_ _ _ - - _ _._ _- _ _ _ - - ..•..•..•........•.•.•_ _-

................................_..........•._ _.__ _-_ - ..- - - _-_.- __ - -._ _.

......•.......•.........•- __ -_ _- __ -.__ - _ - __ _ __ .._ _-- - -
..............................•..............•......_._..•

........................................__._ - - _..
..........._ - -._..... ..- - - "-"---'---

Label: 17-NM
Rim: 1,334.90 ft

...-.. -.....- .. -.- .. -.- - -- -..-- -..-----.----.--.- -.--------..-.-- -$.U.JTlP:'..1.,:3?§,?4ft ...____. __ _..._

..........._....................... ...•.........__ _.•._._.- _- ..•.....•...••.••.•_.._--_.__ __ - _ _ - _- -
._._--------_.._-----_._-_..__..__.._--_.._ _.._-_._._---_._-_ _---_ _..__.•_ __._-_._--_ -._-.__.._-_._-_..- ..- _.._ _-----_..-.._._._----_..-.._.._- - _-- _-- -._._._..- - __ _.- -.-....•- _-- _-._._•....•...-._..__._._.__.._.•-_..•..-•...._.__..- _- -••..•.........- _-_..__ _ _ -._-....•._ _ _ _.-.-..•.....••....- .._..__.._--.._._ _.._.._.._ - _ _._-_ _-._-_.- __ _._._.._._._.-
:'--'"'-'''---'''-''--'''

, __ - _.._._ _-._ __ _--- _- - _.._-- _ _-- __ - - _-_ - __ __ .

i Label: DET-NW
Rim: 1,332.70 ft

~.§.t,J.'!1e: .1 ~324. o..O!! _

..........._ _ _..___.__ _.

\
.

I:

0+00
.

\
Label: P-3
Up. Invert: 1,325.24 ft
On. Invert: 1,324.00 ft
L:414.00 11
Size: 36 inch
S: 0.002995 ftft

.

5;{)0

\

Label: P-10
Up. Invert: 1,328.64 ft
On. Invert: 1,327.24 ft
·[;350.0011- _
Size: 36 inch
S: 0.004000 ftft

Title: WILLIAMS GATEWAY AIRPORT
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QUEEN CREEK RD.

GILBERTSON

CATALOG NO. : A-

CO'v'ER SHEET
HORIZONTAL CONTROL MAP '" SHEET INDEX
PLAN SHEET KEY
PLAN '" PROFlLES .
DETENTION BASIN GRADING '" DRAINAGE
CONSTRUCTION DETAILS, NOTIES '" QUAN1ITI£S.
STRUCTURAL DETAILS

NORlH APRON
W1l.l.1AMS GATEWAY AIRPORT

COVER SHEET

ci
WARNER RD. c::

~
50?:::f-+ -t...:E=W=OT.:.....::R:,::D=,.,--, ~

~8
~~
~a:

340 we

NTS

ASSOCIATES

Inc.
consultl"l eMl q.-o & Iand...-...yon

'ID4""""77'Il_.-'_1S:UlH7Q~

DRAINAGE IMPROVEMENTS

SHEET INDEX-PHASE ONE

YICINIlY MAP

BENCH MARK

CHISELEDC8:ITOP OF IRRIGATION HEADWAll.
N.W. CORNER OF POWER AND RAY ROADS.
CITY OF MESA DATUM - ELEV, - 1323.04

1
2
3
4-10
11
12-14
SI-53

BASEUNE FOR STATIONING

LOT UNE

SPOT ELEVATION

GRID TIC '" COORDINATIES

LEGEND

0 EXISTING nELCO RISER

"" EXISTING POWER POLE

~ EXISTING GUY DOWN

EXISTING SIGN

• EXISTING WOOD POST

G EXISTING FIRE HYDRANT

• EXISTING CLEAN OUT

Cl EXISTING lIAINHOLE

0 PROPOSED lIAINHOLE

I§ EXISTING CATICH BASIN\INLET

EI PROPOSED CATICH BASIN

• EXISTING VALVE

EX It' WATER
__- - EXISTING UNDERGROUND unLITY

• '-... EXISTING CAnE

IllDO IEXISTING BUILOING

x_ EXISTING WIRE FlENCE

-- EXISTING WOOD FlENCE

-* EXISTING UGHT

___ EXISTING OVERHEAD ELECTRIC

A EXISTING POWER POLE WI TRANSFORt.CER

= '0== EXISTING STORM CRAIN

PROPOSED STORt.C DRAIN

PROPOSED STORt.C DRAIN BY OTHERS

----- PROPERTY UNE

(;) SURI'EY MONUt.CENT

RIGHT OF WAY

- - - EASEMENT

--'343 .- EXISTING CONTOUR

U ,a PROPOSED CONTOUR

EXISTING PAVEt.CENT t.CARKINGS

~ EXISTING EDGE ASPHALT PAVEMENT

~ EXISTING CONCRETIE PAVEMENT

= EXISTING CONCRETIE CURB

X 134J.9

N"':2'''' +g
a

MAP
N.T.S.

SITE

MESA, MARICOPA COUNTY, ARIZONA

CITY OF MESA
PROJECT NO. 02-83

PROJECT DESCRIPTION
PHASE 1 GRADING AND DRAINAGE IMPROVEMENTS

FOR THE NORTH APRON AREA.

ABBREVIATIONS
N; ASPHALT CONCRETE

ASPH ASPHALT PAVEt.CENT

Be BACK OF CURB

BLOG BUILDING

CAS.S. CENTRALIZED AIRCRAfT
SUPPORT SYSTEl.l

CB CAncH BASIN

CONC CONCRETIE PAVEMENT

E ELECTRIC

EXST EXISTING

G GAS

GB GRADE BREAK

HVAC HEATING, VENllLATlNG,
AIR CONDmoNING

IoIH lIAINHOLE

NG NATURAL GAS

OHE OVERHEAD ELECTIRIC

PCC PORTlAND CEMENT CONCRETIE
SOUTH

PP POWER POLE APRON
PU&:FlE PUBUC unLITY AND FACILITY EASEMENT

Pv'IolT PAVEIolENT

R/W RIGHT OF WAY

SO STORM DRAIN

S SEWER UNE

TEL TELEPHONE

TX TRANSFORMER

UGE UNDERGROUND ELECTIRIC

VCG \IERJ1CAl. CURB AND GUTTIER

VCP VITRIFIED CLAY PIPE

W WATER

DRAINAGE IMPROVEMENTS

WILL~AMS GATEWAY AIRPORT

4. CONTRACTOR TO POTHOLE EXISTING ununES AHEAD OF HIS
CONSTRUCTION, TO AJ.l.OW FOR Nit NECESSARY ADJUSTMENT IN
GRADE UN£. AND TO VERIFY PIPE lYPES FOR ORDERING PROPER
TlRANsmoN. AND/OR TIE-IN mnNGS WHICH MAY BE REQUIRED.

5. IT SHAI.I. BE lHE CONlRACTORS RESPONSIBILITY TO REMCM: All.
ABANDONED (RETIRED) ununES THAT INTERFlERE WITH THE
CONSTRUCTION PROJECT. THE CITY OF MESA unLITY CONSTRUCTION
DMSION WILL ASSIST lHE CONlRACTOR IN DETlERt.CINING IF THE
unLITY (GAS, WATER, AND SEWER ONLY) IS ABANDONED. FOR ununES
OUTSIDE lHE WGA BOUNDARY CAll. (460) 644-2754 FOR ASSISTANCE.

GENERAL NOTES

1. All. WORK AND MATERIALS SHAI.I. CONF'ORt.C TO lHE MOST CURRENT
UNIFORt.C STANDARD SPECIFICATIONS AND DETAILS FOR PUBUC WORKS
CONSTRUCTION AS FURNISHED BY lHE MARICOPA ASSOCIATION OF
GO'VERNt.CENTS AND AS At.CENDED BY THE CITY OF t.CESA. All. WORK
AND MATERIALS NOT IN CONFORt.CANCE WITH THESE At.CENDED SPECIFICATIONS
AND DETAILS ARE SUBJECT TO REMOVAL AND REPlACEMENT AT
lHE CONlRACTORS EXPENSE.

2. CONTRACTOR IS RESPONSIBLE FOR VERIFYING LOCATIONS OF All.
EXISTING ununES AND AVOIDING DAt.CAGE TO SAt.CE. CAll. (602) 263-1100
FOR BLUE STAKE. FOR SALT RIVER DISTRICT POLE BRACING, ELECTIRIC
SERVICE OR CONSTRUCTION SCHEDUUNG, CAll. (602) 273-88B8.

6. lHE CONTIRACTOR IS ADI/ISED THAT AN EXCAVATIONS ""0 DIRT MOVING
PERlolIT MAY BE REQUIRED BY lHE t.CARICOPA COUNTY HEALTH DEPARTIotENT.
IT SHAI.I. BE lHE CONTRACTORS RESPONSIBILITY TO OBTAIN lHlS PERt.CIT, IF
NECESSARY, AND COlolPLY WITH ITS REQUIREMENTS.

3. CONTRACTOR SHAll. COt.CPLY WITH THE PROVISIONS FOR TRAFFlC
CONTROL AND BARRICADING AS PER CURRENT CITY OF t.CESA "TRAmC
BARRICADE t.CANUAL" FOR All. PORTIONS OF WORK OUTSIDE 'AIR OPERATION
AREAS'. WORK WITHIN 'AIR OPERATIONS AREAS' SHAll. BE GOVERNED
BY FAA REGULATIONS, SEE CONTRACT SPECIAL PROVISIONS.

7. lHE EXISTING ununES ARE PLOTTED FROt.C AVAILABLE RECORDS. lHE CONlRACTOR SHAll.
TAKE PRECAUTlONARY MEASURES TO PROTECT lHESE ununES. lHE ENGINEER MAKES NO
WARRANTY AS TO lHE EXISTENCE OF Nit ununES OR STRUCTURES NOT SHOWN IN
AVAILABLE RECORDS. lHE CONTRACTOR SHAll. NOTIFY BLUE STAKE AT LEAST 46 HOURS
&FORE DIGGING (1-800-782-5346), AND WGM ENGINEERING AT LEAST 96 HOURS PRIOR
TO DIGGING (480-988-1013).

8. lHE CONTRACTOR IS RESPONSIBLE FOR DETlERt.CINING THE EXACT LOCATION OF All. EXISTING
ununES AND THE PROTECTION AND REPAIR OF DAt.CAGE TO lHEM. lHE CONlRACTOR SHAI.I.
POTHOLE IF NECESSARY IN AREAS OF SHAJ.l.OW OR CONGES1Dl ununES TO VERIFY EXACT
LOCATIONS OF unUTIES AS REQUIRED DURING CONSTRUCTION AC1MTIES. ANY ununES
ENCOUNTERED WHICH ARE NOT SHOWN SHAll. BE NOTED ON THE AS-BUILTS.

g. IT SHAI.I. BE lHE RESPONSIBILITY OF lHE CONTRACTOR AND/OR lHE SURVEYOR PROVIDING
lHE CONSTRUCTION LA\'OUT TO COt.CPARE lHE SITE CONDmONS WITH lHE PlANS AND
NOTIFY lHE ENGINEER IN WRmNG OF Nit DISCREPANCIES OBSERVED. SHOULO Nit GRADE
OR DESIGN INDICATIED ON lHE PLANS BE SUSPECT, THE ENGINEER SHAll. BE NOTIFIED OF
SAID AREA AT LEAST lWEIIlY-FOUR HOURS BEFORE CONSTRUCTION IS SCHEDULED TO BEGIN
ON lHE AFF'ECTEll NI£A, Nit DISCREPANCIES SHAll. BE DEEMED TO BE lHE RESPONSIBIU1Y
OF lHE CONTRACTOR AND/OR SURVEVOR.

10. CONlRACTOR SHAI.I. ADJUST All. t.CANHOLES, VALVE BOXES, CLEAN OUTS, AND DUCT MARKERS
TO FINISH GRADE. ELECTIRICAL PULL BOXES MUST BE SET ONE INCH ABCM: GRADE. lHlS
WORK SHIALL BE CONSIDERED INCIDENTAL TO lHE OTHER JTEl.lS OF WORK, EXCEPT WHEN lHE
BIDDING SCHEDULE CONTAINS SPECIFIC JTEl.lS ON A UNIT BASIS.

11, SAW CUTTING OF ASPHALT PAVEMENT SHAll. BE REQUIRED FOR ASPHALT PAVEMENT
REMOVAL IN EVERY LOCATION WHERE NEW PAVEt.CENT MUST MATICH EXISTING PAVEMENT.

12. LOCATION OF lHE CONTRACTORS ENTRANCES, HAUL ROUTES AND YARD/STAGING AREAS
SHAll. BE VERIFIED AT THE PRE CONSTIRUCTION CONFERENCE.

13. lHE CONlRACTOR SHAI.I. BE RESPONSIBLE FOR lDIPORARY UGHTlNG AND/OR JUMPER
CABlES TO lIAINTAIN UGHTlNG ON AREAS NOT CLOSED FOR CONSTRUCTION.

14. lHE CONlRACTOR MUST REMCM: All. DEBRIS FROM lHE AIRFIELD PAVEIolENTS BEFORE
OPENING lHE AREA TO AIRCRAfT.

15. lHE CONlRACTOR MUST PROVIDE lWEIIlY-FOUR HOUR ACCESS TO EMERGENCY VEHICLES
lHROUGHOUT lHE CONSTRUCTION AREA.

16: INSPECTION SHAll. BE PROVIDED BY lHE CITY OF MESA. lHE CONlRACTOR SHAI.I. NanFY
lHE CITY INSPECTION DEPARTlolENT AT LEAST 46 HOURS IN ADVANCE OF Nit CONSTRUCTION.

17. All. EQUIPMENT AND MATERIALS NOT SHOWN OR SPECIFIED ON lHE PlANS OR SPECIFICATIONS,
BUT REQUIRED TO COt.CPLETE lHlS PROJECT, SHAll. BE PROVIDED BY lHE CONTRACTOR AS .
PART OF lHlS CONTRACT AT NO ADDmONAL COST TO lHE CITY.

18. \IERJ1CAl. OR HORIZONTAL BENDS SHAll. BE PIPE JOINT DEFLECTIONS UNLESS OTHERWISE NOltD.
PIPE JOINT DEFLECTIONS SHAll. NOT EXCEED PIPE t.CANUFACTURERS RECCOt.CMENDATIONS. .

1g. Nit SURI'EY MARKERS DISTURBED OR DAt.CAGED BY THE CONTRACTOR SHAll. BE REPlACED
IN KIND AT NO ADDmONAL COST TO lHE CITY.
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CATALOG NO. : A-
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ASSOCIATES
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consultJna: eMl enzineel"l & land SU'WyOr1

ISm N<r1h71lh_.-.MIora~7Q 4801607\22+4

W1LU111S J,jRfORCE BASE BRASS eN'

W1LU111S GATEWAY J,jRPQRT BRASS eN'.

DEfENSE I.W'PING NJtNr:f BRASS eN'

PO~O CONCRETE CEIIENT

PANEl. POINT (tYPE AS NOTED)

BRASS eN' (TYPE AS NOTED)

DEFENSE I.W'PlNG ADENCY BRASS eN'

EDGE CONCRETE

& EllVATlONS RE'IISEIl 2/29/00

BENCHMARK

CHISEUD 181 AT THE TOP NORlHWtST CORNER
OF IRRIGATION HEADWALl. - POWER AND RAY ROO)

CITY OF IIESA, DArull - EllV. - 1323.04'

HORIZONTA!.. CAruM

WILl.IAIIS GATEWAY J,jRPORT GRID 1997

.LEGEtm
W/Rl Be

WGA Be

OIIC Be

Pee

+
o
eJ

•

POINT NORTH EAST EL£V DESCRIPTOR
15 M4668.13 571616.41 1331.n PPl 1 H&:T
16 M5109.34 572530.86 1334.04 P Pl 2 H&T
17 844162.48 572624.16 1=.68 PPl 3 H&:T
18 B4JOOO.85 5132JB.43 1333.76 °Pl 4 H&:T

19 M1698.85 573108.80 1333.19 "Pl 5 H&:T

20 8416n.91 574472.08 1337035 PPl 6 H&T
21 840255.16 575314.79 1341.47 PPl 7 H&T

22 8J8354.45 575JB9.11 1342.25 PPl 8 H&T

23 M2779.33 574465.M 1337.80 P Pl 9
24 MOB14.81 576423.01 1345.01 P Pl 10 H&:T
25 837796.76 5762M.3O 1344.66 P Pl II H&T

26 837169.76 575825.36 1343.20 P Pl 12 H&T
27 839793.32 576453.34 1346.70 P Pl 13 PK
28 8J8J57.74 576804.56 1347.54 P Pl 14 H&:T
29 8J8903.60 575917.52 1344.74 P Pl 15 H&:T
30 841039.20 575332.49 1340.89 P Pl 16 H&:T
31 837513.99 574740.49 1340.43 P Pl 17 H&T
32 836629.85 57JB01.4O 1337.91 PPl 18 H&T

33 836530.04 574920.89 1343.20 PPl 19 H&T
34 835928.50 575374.41 1344.63 PPl 20 H&:T
35 835949.01 576423.22 1349.64 PPl 21 H&:T
36 835087.67 575609.26 1346.82 PPl 22 H&:T

*polnl 1413 - RW'( CL STATION 100+00.00
*poinl 1255 - RW'( CL STATION 202+01.00

POINT NORTH EAST EllV DESCRIPTOR
859 837512.851000 577756.964000 1352.55 PANEl. POINT HUB ole TACK
868 M2804.611ooo OOסס575557.31 1341.80 PANEl. POINT HUB ole TACK
875 8.357350396000 5B0964.5J8000 1366.83 PANEl. POINT HUB
681 Ma820.726000 575599.360000 1341.89 PANEl. POINT PK NAIL FWSH
1263 8J5B65.872ooo 583973.23JOOO PK NAIL FUJSH SE RW'(

1264 8.35911.542000 584040.081000 ow. Be lJBO
1412 843210.187000 576857.672000 DIM Be 1360
1413 B4J131.796ooo 576813.179000 CONe CL END RW'(

1611 8J6OB9.012000 575933.91JOOO EDGE Pee ANGLE POINT
1616 836481.978000 574899.3OJOOO WGA Be 1995
1617 836173.625000 575202.250000 WGA Be 1995
1618 8.35142.597000 575632.126000 WGA Be 1995
1619 836074.588000 574493.255000 WGA Be 1995
1620 8J4024.4OJOOO 575647.204000 WGA Be 1995
1621 839122.132000 575226.275000 WGA Be 1995
1622 840182.911000 575235.696000 1341.31 WGA Be 1995
1623 Ma545.872ooo OOסס575238.92 1341.41 WGA Be 1995

1624 M 1056.687000 574736.107000 13JB.61 WGA Be 1995
1625 M 1295.662000 574172.526000 1336.50 WGA Be 1995
1626 Ml307.407ooo 572771.705000 1330.58 WGA Be 1995
1627 B4J980.8J8000 572796.11JOOO 1331.56 WGA Be 1995
1628 844567.925000 572889.701000 NO EllV. GLO Be 8ENT
l6JO 844573.12JOOO 572212.579000 1333.57 WGA Be 1995
1631 844554.41 JOOO 575526.888000 1337.64 W/Rl Be 16 1977 Rt5 6451
1632 M2297.968000 574159.4J4000 1335.52 CORNER Pee
16JB MI269.576000 575172.576000 1340.08 CORNER PCC
1641 M0478.5OJOOO 575951.306000 1343.56 ANGLE POINT Pee

*
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0' 20' 40' lID'

GILBERTSON

ASSOCIATES

DRAINAGE IMPROVEMENTS

LOCATE AND CONNECT TO EXlsnNG CONCRETE
STORM DRAIN PIPE STUB IN GUNITE CHANNEL.

REMOVE AND REPlACE EXlsnNG CHAIN UNK
SECURITY fENCE IN KIND.

SAWCUT. REMOVE & REPlACE CONCRETE CHANNEL
UNING IN KIND f.S NEEDED.

NORTH APRON
WIWAMS GATEWAY AIRPORT

Inc.
consultfns dYll en~neen & land surveyon.
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CONSTRUCTION NOTES
(]) INSTALL 24" STORM DRAIN PIPE PER PROFILE.
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(j) INSTALl 24" STORM DRAIN PIPE PER PRORLE
AND DETAILS SHEET 0-2.

_----*"~d1----11ij\INSTALl HEADWALl PER MAG. STD. DETAIL
'CI 501-1, "Il" rt'PE.

165\ SAWCUT. REUOVE AND REPLACE EXIST. ASPHALT
v:::Y PAVEUENT IN KIND & PER DETAILS ON SHEET 0-2

r.;;:.. COORDINATE EXISTING UTILITY CONnJCT v.nH
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GILBERTSON

Sheet 6 II 17

60'

INSTALl 2-48" STORM DRAIN PIPES PER PROFlLE
AND DETAILS ON SHEET 02.

INSTALl OlJn.ET HEADWALl PER DIMENSIONS
SHOWN AND PER DETAILS ON SHEETS 51, 52.
AND 53. SLOPE WINGS AT 4:1.
CONSTRUCT PERIMETER ROAD PER DETAIL ON
SHEET 0-2.

CONSTRUCT CATCH BASIN PER DETAILS ON
SHEETS 01, 51, S2 '" 53. GRATE OPENING
SIZE 3.25' X 3.50'.

REl.lOVE AND REPlACE EXISTING CHAIN UNK
SECURIlY FENCE IN KINO.

CONSTRUCTION NOTES
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0' 20' 40'

ASSOCIATES

INSTAll 2-36" STORM DRAIN PIPE PER PROfiLE
AND DETAILS SHEET D-2.

INSTAll 2-48" STORM DRAIN PIPE PER PROfiLE
AND DETAILS SHEET D-2.

CONSTRUCT CATCH BASIN PER DETAILS ON
SHEETS Dl, 51, 52 &. 53. GRATE OPENING
3.25' X 4.06'.

STUB OUT FOR FUTURE STORM DRAIN AND
PLUG PER t.lAG STD DETAIL 427.

GILBERTSON

D~NAGE IMPROVEMENTS

cZ

NORTH APRON
WILUAMS GATEWAY AIRPORT

Inc.
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GILBERTSON

ASSOCIATES

Inc.
consulti"l: cMl 0"1'-" & land .....,.,..,...

15974Nart177lh_.__ISUOi78 4ICIW07U2+I

CONSTRUCTION NOTES
Ii2' INSTAll. 2-35" STORM ORAIN PIPE PER PROFlLE
~ ANO DETAILS ON SHEET 0-2.

® PLUG PIPES PER MAG. STD. DETAIL 427.

o
0>
ci

\
"-_......---\\

\)\ /r- ,

/ "
/ "

( ~FUTURE CONSTRUCT1~'N
\ / SEE PLANS BY GAl
\ / DATED 10-10-2001

~

29

\
I
\

\

I

\
\

saSSMAN ROAD

~---------:7~~=========:::::"'+-I---------7""'~--
-- ~ -- ~--
~J';Pd<--- a

1===============~~h't9<, -----¥-- n~ <'",~ I

DRNNAGE IMPROVEMENTS
NORTH APRON

WILLIAMS GATEWAY AIRPORT

z·•
SCAl.E:I"-20'H0R1ZOHTAL

1"-2'VER'l1C.11.
1""'"wM;; !

If 21f 4lf 60"

Oat, JUNE 12. 2002

OesI9ned by OS



ASSOCIATES

INSTAll 2-66" STORM DRAIN PIPE PER PROFlLE
AND DETAILS ON SHEET D-2.

INSTAll OUTlET HEADWAll PER DIMENSIONS
SHOWN AND PER DETAILS ON SHEETS S1. S2,
AND 53. SLOPE WINGS AT 4:1.

REMOVE EXISTING ASPHALT CONCRETE
PAVEMENT.
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CONSTRUCT CATCH BASIN PER DETAILS ON
SHEETS 01, Sl, S2 & S3. GRATE OPENING
SIZE 3.25' X 4.08'.

CONSTRUCT STORM DRAIN MANHOLE PER I.l.A.G.
STD. DETAIL 521 MODIFlED WITH A GRATED INLET.

PLUG EXISTING STORM DRAIN PIPE PER MAG.
STD. DETAIL 427.

STUB OUT FOR FUTURE STORM DRAIN AND
PLUG PER t.CAG STD DETAIL 427.

REt.COVE EXISTING CATCH BASIN.

COORDINATE EXISTING UTIUTY CONFUCT WITH
WIl.LIAt.C5 GATEWAY AIRPORT AND unUTY
PROVIDER PRIOR TO CONSTRUcnON IN AREA

CONSTRUCT CATH BASIN WITH APRON PER DETAILS
SHEETS 01, 51, S2 & 53. GRATE OPENING
SIZE 3.50' X 4.66',

CONSTRUCT JUNcnON STRUCTURE PER OET.aJLS
SHEETS SI, S2, 53 WITH 3rt MANHOLE FRAME
AND COVER.

CONNECT TO STORM DRAIN PIPE.

@

®
®
®
®
®

CONSTRUCTION NOTES

@ INSTALl 18" STORM DRAIN PIPE PER PROFllE.

® INSTALl 2-6rt STORM DRAIN PIPE PER PROFILE.

@ INSTALl 2-66" STORM DRAIN PIPE PER PROFILE.

f24\ INSTALl 45" BEND SITH CONCRETE PIPE COllAR
'CI PER MAG STANDARD DETAIL 505.
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ENGINEER'S GENERAL NOTES GRADING ANP pRAINAGE NOTES ESTIMATED QUANTITIESItem Spec Base Bid
1. THE CONTRACTOR SHALL SCHEDULE ALl. VTlUTY ADJUSTMENT

1. ALL VEGETATION. INCLUDING ROOTS GREATER TIHAN ONE (1) INCH IN DIAMETER No. No. Item Quantity UnitWORK WITH WlLLIAMS GATEWAY AIRPORT AUTHORITY fACILITlES
MANAGEIolENT 480-988-1073. SHALL 8E REIolOVED.

1 110 Mobilization 1 LS
2. THE CONTRACTOR IS RESPONSIBLE fOR ALl. IolETHODS. SEQUENCING. 2. THE EXCAVATIONS LEFT FROM REMQVAL Of EXISTING UNDERGROUND ununES. 2 P-l04 Utilitv Relocation Allowance FA

AND SAFETY USEO DURING CONSTRUCTION UNLESS SPECIFICALLY ADDRESSED 8RUSH AND TREES SHALL 8E BACKFILLED. PRIOR TO BACK FILL. ALL LOOSE SOIL
3 P-l05 Temoorarv Construction Sionooe And Traffic Control 1 LSOTHERWISE ON THESE PLANS OR ELSEWHERE IN THE CONTRACT DOCUMENTS. SHALL 8E REMOVED TO FIRM UNDISTIUR8ED SOIL BACK FlUL SHALL 8E PLACED AND

3. THE CONTRACTOR IS TO COIolPLY WITH AU. LOCAL. STATE. AND FEDERAL COMPAICTIED IN UFTS NOT TO EXCEED f5". 4 P-l06 Herbacide Application 9 AC
LAWS AND REGULATIONS APPUCABLE TO THE CONSTRUCTION COVERED BY 5 P-156 emoorary Air & Water Pollution Sail Erosion & Siltation Control 1 LS
THESE PLANS, INCLUOING BUT NOT L1t.lITED TQ THE OCCUPATIONAl. SAFETY 3. AINY DRAiNAGE AREAS. DITCHES OR WASHES THAT ARE TO 8E FILLED SHALL 8E

62000 CYAND HEALTH ADt.lINISTRATION REGULATIONS. EXCAVATED TO THE FlUUL WlOTH Of CONSTRUCTION EQUIPMENT. AFTER 6 215 Earthwork For Ooen Channels
4. THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING (AT THE EXCAVATION HAS 8EEN COMPUETED. THE BACK FlUL SHALL 8E PLACED AND 7 220 Plain Rio Roo 1004 SY

CONTRACTOR'S SOLE EXPENSE) AND COt.lPLYING WITH AU. PERt.l1TS AND COMPAICTIED.
6 301 Suborade PreMration 5630 SYLICENSES REQUIRED TO COIolPLETE AU. WORK COVERED BY THESE PLANS.

EACH BIDDING CONTRACTOR CERTFIES. BY SUBlolrrTlNG A 810 PROPOSAL 9 310 Untreated Base Course (Aaareaate Base D' 5630 SY
fOR THE WORK COVERED BY THESE PLANS, THAT HE/SHE ANO

10 321 Asohalt Concrete Pavement (3") 50 SYHIS/HER SUBCONTRACTORS HOLDS A CURRENT UCENSE(S) ISSUED BY THE
STATE Of ARIZONA REGISTRAR Of CONTRACTORS fOR THE WORK TO 8E 11 350 Remove Existina Asoholt Concrete Povement 470 SY
PERFORt.lED.

12 350 Miscellaneous Removals 1 LS
5. THE QUANTT11ES AND SITE CONDmONS DEPICTEO ON THESE PLANS ARE

13 420 Chain Unk Fence ( 7' ) 60 LFFOR INFORt.lATIONAl. PURPOSES ONLY ANO ARE SUBJECT TO ERROR ANO
Ot.lISSIONS. CONTRACTORS SHALL SATISFY THEt.lSELVES AS TO ACTUAL 14 505 Catch Basin #1 for (2) 6et' Pipes, STA 33+25 1 LS
CUANTmES AND SITE CONDmONS PRIOR TO BIDDING THE WORK FOR THE

15 505 Catch Basin 1/2 With Aeron for 16" Pipe, STA 33+25 1 LSCONSTRUCTION COVERED BY THESE PLANS. EACH BIDDING CONTRACTOR CERTIFIES,
BY SUBt.lrrTlNG A 810 PROPOSAL FOR THE WORK COVERED BY THESE PLANS, 16 505 Catch Basin 113 for (2) 6et' Pipes, STA 33+93.24 1 LS
THAT HE/SHE HAS THOROUGHLY EXMIINED THE LOCATION Of THE WORK TO BE

17 505 Catch Basin lilA for (2) 6D' Pipes, STA 26+66 1 LSPERFORIolED. IS fAt.lIUAR WlTH LOCAL CONOmONS. AND HAS READ ANO
THOROUGHLY UNOERSTooD THE CONTRACT DOCUIolENTS AS THEY RELATE TO THE 16 505 Catch Basin '36 for (2) 4e- Pipes, STA 125+53.66 1 LS
PHYSICAL CONDmONS PREVALENT OR UKELY TO BE ENCOUNTERED IN THE

19 505 Catch Basin 1/39 for (2) 46" Pipes, STA 130+35.45 1 LSPERFORIolANCE Of THE WORK AT SUCH LOCATION.

6. A REASONABLE EFFORT HAS 8EEN IolADE TO SHOW THE LOCATIONS Of 20 505 Catch Basin With Aoron for 24" Pioe, STA 73+95 1 LS
EXISTING UNDERGROUND fACIUTIES ANO VTlUTIES IN THE CONSTRUCTION 21 505 Catch Basin With Apron for 24 Pipe, STA 67+47 1 LS
AREA. CONTRACTORS ARE RESPONSIBLE FOR AINY DAt.lAGE TO UllLITlES

22 505 Headwall 24" Pipe 1 LSAND/OR fACIUTIES CAUSED DURING THEIR CONSTRUCTION OPERATIONS.
THE CONTRACTOR SHALL REPAIR OR REPLACE ANY DAt.lAGED UllUTY ANDtOR 23 505 Headwall (2) 46" Pioes 1 LS
fAICIUTY (AT THE CONTRACTOR'S SOLE EXPENSE~ TO THE SATISfAICTION f THE

24 505 Headwall (2) 6D' Pipes 1 LSOWNER Of THE VTlUTY AND/OR fACILITY. THE ONTRACTOR SHAU. CALL FOR
BUUE STAKE 283-1100 TWO WORKING DAYS PRIOR TO AINY EXCAVATION. 25 505 Storm Drain Manhole 2 EA

7. THE CONTRACTOR IS RESPONSIBLE fOR AU. COOROINATION Of 26 616 16" Storm Drain 45 LF
CONSTRUCTION AFFECTING VTlUTIES AND THE COORDINATION Of AINY

616 24" Storm Drain 775 LFNECESSARY VTlLITY RELOCATION WORK. 27

8. AINY DEVIATION FlROt.l THE PLANS WILL NOT BE ALl.OWED WITHOUT A 26 616 3D' Storm Drain 2 X 664' 1366 LF
WRITTEN APPROVED PLAN REVISION FROt.l THE OWNER. AN APPROVED SET 29 618 46" Storm Drain 2 X 911' 1,622 LF
Of PLANS SHALL BE WJNTAINED Of THE JOB SITE AT AU. TIMES WHEN WORK NOTE: LOCATION OF SIGN WILL BE DETERMINED BY 30 616 54" Storm Drain (2 X 10') 20 LFIS IN PROGRESS. THE CONTRACTOR SHALL PREPARE AND WJNTAIN RECORD OWNER AT PRE-CONSTRUCTION CONFERENCE.
"AS-BUlL; DOCUt.lENTS fOR THE PROJECT TO ACCURATELY REF'UECT THE 31 616 6et' Storm Drain (2 X 517') 1034 LF
PROJECT CONSTRUCTION WORK AS BUILT. THE CONTRACTOR SHAU. LEGIBLY SIGN SHALl BE FURNISHED AND ERECTED BY 32 618 66" Storm Drain (2 X 565') 1,130 LFIolARK AU. PLAN CHANGES AND DEVIATIONS ON 8LUE UNE DRAWINGS WITH
RED PENCIL OR PEN. PRIOR TO FINAL ACCEPTANCE. THE CONTRACTOR THE CONTRACTOR PRIOR TO COMMENCEMENT 33 616 24" End Section 2 EA
SHAU. SUBt.l1T THE RECORD"AS-8UIL; DOCUIolENTS TO THE OWNER FOR OF CONSTRUcnON.

34 Stub and Plug Storm Drain Pice 2 EAREVIEW AND APPROVAL IMPROPER AS-8UILT RECORD KEEPING BY THE
CONTRACTOR CAN 8E CAlUSE fOR THE OWNER TO REQUIRE THE CONTRACTOR PROJECT SIGN SHALL 8E NON-REFlUECTIVE 35 Plug Storm Drain Pipe 6 EA
TO EXPOSE BURIED WORK FOR INSPECTION BY THE OWNER, AT NO ADDmONAl. GREEN BACKGROUND AND NON-REFLECTIVE 36 Construction Survev Stakina 1 LSCOST TO THE OWNER. WHITE LETTERS AND NUMERALS.

9. THIS PROJECT IS SUBJECT TO THE NATIONAIL POLLVTlON DISCHARGE
4'0"EUt.lINATION SYSTEM ~NPDES) REQUIREIolENTS FOR CONSTRUCTION SmES I IUNDER THE ENVIRON ENTAIL PROTECTION AGENCY (EPA) GENERAL PERMIT

fOR ARIZONA. THE OWNER OR CONTRACTOR SHALL BE RESPONSIBLE FOR
BOND·DOLLAIRS AT WORK ;g:~

PREPARING AND SUBt.lrrTlNG AU. DOCUt.lENTS REQUIRED BY THE
REGULATION, INCLUDING BUT NOT Ut.l1TED TO SWPPP/SWt.lP, N.O.I. AND N.O.T.; . CITY .OF t.lESA "17'~

UNLESS PROVIDED fOR ELSEWHERE BY THE OWNER. WIWAMS .GATEWAY AIRPORT. ;:r~

'0 DRAINAGE •IMPROVEMENTS "17'; -10. THE CONTRACTOR SHALL PERfORt.l SITE CLEANUP AND DISPOSAL IN A
LEGAL IolANNER ON A DAILY BASIS OR AS DIRECTIED BY THE OWNER, HIS AND GRADING IMPROVEMENTS ;g:~

REPRESENTATIVE OR AINY GOVERNIolENT AGENCY HAVING JURiSDICTION. N FVWOCED BY
~""STATE· OF ARIZONA AND :.

11. THE CONTRACTOR SHALL PRESERVE AU. SURVEY CONSTRUCTION CITY OF MESA ~""
STAKES !3ET fOR THE PURPOSE OF CONTROL UNES, LEVE~GRADES, OR

1-:"· PraJecf COst: ;:pi""
IolEASURE ENT Of THE WORK) IN THEIR PROPER PLACES, U L AVTlHORIZED -~

TO REt.lOVE THEIol BY THE OWNER. AINY EXPENSE INCURRED IN REPLACING
AINY STAKES THAT THE CONTRACTOR OR HI%HER SUBCONTRACTORS t.lAY ·r';"~ ";,".~oo .....,.~?":
HAVE fAILED TO PRESERVE WILL BE CHARG TO THE CONTRACTOR.

12. IN ADDmON TO VTlLITlES, THE CONTRACTOR SHALL BE RESPONSIBLE CD Contractor: XXXXXXX XXXXX "17'~

fOR THE CARE AND PROTECTION Of ALl. EXISTING PUBUC AND PRIVATE 1D I 3' 0 r
llolPROVEt.IENTS IN THE WORK AREA. It.lPROVEMENTS THAT HAVE BEEN IREMOVED OR DAt.lAGED DURING THE COURSE Of CONSTRUCTION SHAU. BE

~ 2'-8" 4"x4" POST BURIEDREPAIRED OR REPLACED, INCLUDING CLEANUP, TO THE SATISfAICTION Of THE N
OWNER, AT THE CONTRACTOR'S SOLE EXPENSE.

13. INCIDENTAIL WORK t.lIGHT NOT 8E SPECIFICALLY INDICATED ON THESE ~ V 2'0· DEEP (MIN)
PLANS. THE CONTRACTOR SHALL FlURNISH AND INSTALl. AU. SUPPLEMENTARY ,\
OR t.lISCELLANEOUS ITEMS, APPURTENANCES AND DEVICES INCIDENTAIL TO, OR -"-
NECESSARY FOR, A SOUND, SECURE, COt.lPLETE, fUNCTIONAIL AND

~ \EXISTING
}'oACCEPTABLE INSTAllATION, AT NO ADDmONAl. COST TO THE OWNER.

~
I~. ::;:
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PROJECT SIGN PREUMINARY

N.T.S. NOT fOR
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lYP. FENCE POST
TERMINAl POST LINE POST

END CORNER LATCH 01< PU
LENGTH POST HOLE SIZE LENGTH SIZE

IA. x DEPTH 00 X SECTION 00 X SECTION
10' "4 X 3'1\" 2.875 X.16 g'o 2.375 X.13

CHAIN LINK FENCE AND GATES

FABRIC
HEIGHT

84

7' CHAIN UNK FENCE
NTS

____ 3 STRANDS-4 POINT,
/' 2 STRAND I~ G.'.UGE -'?

N~EJJFO~~~~I~~ -~ ~~~~~~~ -'
WITH 12 G.'.UGE WIRE f ~.-
OR HOG RING WI E TIES-'" !F~~~ 11R~

FASTENERS. b Q< CHAIN RAIL
1'-6" C TO c.------..... r UNK ~ .• "- b

~ <>00'" V WIRE '''' BRACE I

muss F\;;;'H- --. ~SSMI~.~~ ,~....
3/6" ~I~r=-~ >~ ~ .............

-~ ~
y- STRAIN UNE . I ~ j CORNER 1"1 b

,., POST POST--':"U POST~ ' I-' -1-ai 10" ""N. DIA. WI ~ ~1J'~I'"
'" CONCRETE '" L.

'- MULTIPLES OF 10'-0" _LEND BAY 10'-0" '--;:r

4'f---2-
TYP.

4'
f--'-

TYP.

VARIES \ ...
~P<' '~T Mnl"<...-\~
~_-r~

~ -3I~
~V 10

APRON SECTION A-A
NTS

11K"--r-~ --I~--V 4" CLASS 'M' CONCRETE W/FlBER4'1YP. I" ~ESH PER ~.A.C. SPEC SEC. 725

I ., 4 RElNFORC~ENT 14 BARS 0
I 41 12" O.C. EA. WAY
I , " "I

t~~~~
:" 4~~)+f-CONST. JOINTS (TYP)

j:JV.~ -~4-~
.fI.Hi.YlEW

CATCH BASIN APRON DETAIL
NoT.&.

STEP LOCATION

CATCH BASIN BOTTO~ SHAI.l. BE lROWEL FINISHED
#10 SLOPED IS SHOWN.

pipE OpENING DETAIL

y

I

r SIDE PIPE

f':jl;::==tm

CATCH BASIN CONSTRUCTION NOTES

CONSTRUCTION OF CATCH BASIN SHAll. BE PER 0 STEPS SHAll. CONFORM TO ~.A.G. ST#lDAAD DETAIL
STRUCTURAl. DETAILS ON SHEETS S1, S2 01< S3, 428.

CONNECTION PIPE TO BE CENTERED IN WAlL @ ~IDDLE OF STEPS SHAI.l. BE PlACED IN CENTER OF
GRATE AT LONG DI~ENSION EXTENDED.

o GRATE #10 FJW.IE SHAll. BE PER STRUCTURAl. DETAILS
#10 NOTES ON SHEETS S-I, S-2 01< S-3.
GRATE OPENING SIZ.E IS SHOWN ON PL#Is.All. RONFORCINC BARS SHAll. BE PER

STRUCTURAl. DETAILS AND NOTES ON SHEIElS
SI, S2, 01< S3.

All. CONCRETE SHAll. BE PER STRUCTURAL
DETAILS ON SHEETS SI, S2 01< S3.

o
®o
o

.~~
~I

[ I

[ I

[ I

II

II

II

VARIES

PREUMINARY
NOT FOR

CONSTRUCTION
OR

RECORDING

PLAIN LOOSE RIPRAP OUTLET PROTECTION
NoT.I.

NATIVE STONE

~
6"~ SPECIFlC WEIGHT 165 PCF FlNISH GRADE OR

050 = go * NAlURAl GRADE

12" \'1: ,,~~;j\ 1
~f:J? ~ ~
..J \;~t5..~~ L
\

EROSION CONTROL FABRIC
"AMOCO 4551 NON-WOVEN"
GEOTEXTILE FABRIC OR
APPROVED EQUAL

NORTH APRON
WIL.LIMlS GATEWAY AIRPORT

0-1 DETAILS

DRAINAGE IMPROVEMENTS
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* R!P=RAP NOTES
1. THE STONE SHOULD BE REASONABLY WEll GRADED

THROUGHOVT THE IN-PLACE LAYER THICKNESs.

2. OVERSIZE STONE, EVEN IN ISOlATED SPOTS. SHOULD
BE R~OVED INDMDUAIl.Y #10 REPLACED WITH PROPER
SIZE STONES.

3. SIDE SlOPES ON WHICH STONE IS PlACED BY lIACHlNE
OR DU"'PED SHOULD NOT BE SlEEPER THAN 3:1.

4. THE STONE SHAll. BE PLACED TO~ #I INTERLOCKED,
DENSE, UNIFOR~ ~ OF DURABLE, ANGUlJoR STONES
WITH NO APPARENT VOIDS OR POCKETS.

5. THE STONE SHAll. BE PREDO~IN#lTLY ANGUlAR IN SIW'E.

6. ~INI~U'" SPEClF1C WOGHT OF STONE SHOULD BE 165 LB/fT •

7. ALL RlPRoIP SHAll. BE NATlVE STONE INDECENOUS TO SITE.

SIZE X PASSING

16" 100

12" 65

If 50

s- IS

:r 5

*RIMAP GRADATION TABLE

L~
iI T"\T" RILL',...

ill·x I"· BOLT~ 8Nl lWX ""X~"

BOLT POWN CLIP PETAIL

BOLT DOWN cup--l
(TYPICAL BOTH ENDS)
SEE DETAIL .fI.Hi.YlEW

CATCH BASIN DETAILS -

NoT.I.

CATCH BASIN DIMENSION TABLE

SIDE PIPE 12"-24" 30" 36" 42" 48" 54" 60" 66" 2-30" 2-54"

18"-24"MAlN Y 56"
42"

30"MAlN X 56" 56"
Y 42" 49"

36"MAlN X SEf 5S' 58'
42" 49" 58'

42"MAlN
X 66" 66" 66" 66"

42" 49" 58' 66"

48"MAIN X 77' 72" 72" 72" 72"
42" 49" 58' 66" 72"

54" MAIN x 8et 8et 8et 8et 8et 8et
Iv 42" 49" 58' 66" 72" 8et

60"MAlN X 88' 8S' 88' 8S' 8S' 8S' 88'
42" 49" 58' 66" 72" 8et 8S'

66"MAlN
96" 96" 96" 96" 96" 96" 96" 96"
42" 49" 58' 66" 72" 8et 8S' 96"

~ 2-36" MAIN
120" 2et 1'et 2et '20" "et 12et 2et 12et 2et
42" 49" 58' 66" 72" 8et 8S' 96" 110' ISS'

2-42" MAIN ~ 32" 132" 132" 137' '32" 132" 132" 13'" 132" 132"

~ 42" 49" 58' 66" 72" 8et 8S' 96" II ISS'

ill 2-48" MAIN
144" 1«" 1«" 1«" 1«" 1«" 1«" 1«" 1«" 144"
42" 49" 58' 66" 72" 8et 8S' 96" 11et ISS'

6"
MAIN X ISS' '5S' lSEf ,58" lSEf '56" ,58' '58" '58" ,58',;! 2-54"

1i 42" 49" SEf 86" 72" 8et 88" 96" 11et 158'

~t 2-60" MAIN x 172" 172" '72" 172" 172" 172" 172" 172" 172" 172"
42" 49" 58' 66" 72" 8et 88" 96" 11et 158"

~~ 2-66" MAIN
186" 186" 186" 186" 186" 186" 186" 186" 186" 186"
42" 49" 58' 66" 72" 8et 88" 96" 11et 158"

[ I

[ I

II

II

II
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COMPACTED NATWE BACKFlLL
PER MAG. SPEC. 601.

STORM DRAIN PER PLAN VIEW

f--+--ONE SACK SLURRY
MIX BACKFlLL PER
SEcnON 728

NON-PAVEIoCENT ARfA

STORM DRAIN PER PlAN VIEW

............:.c-4-~ PAVING SEcnON
PER THIS SHEET

PAVEIoCENT MfA

VARIES

j,

STORM DRAIN TYPICAL TRENCH DETAILS
ItT.s.

SECTION A (N.W. BASIN)
NoT.s.

5' 5' ~
5' 5'

a ~

SECTION B (SIDE BASIN>
NoT.s.

'0

09>°]=o~O fj AS.C. PER !'lAG. SPEC. 310.

fj COMPACTED SUBGRADE
95'; DENSI1Y

CONSTRUCTION NOTES

PEBIETEB ROAD SECDQN
K.T.L

~ AC. (R-12.5mm)
PER MAG. SPEC. 321

fj AS.C. PER MAG. SPEC. 310.

fj COMPACTED SUSGRADE
95;>; DENSI1Y

ASPHALT PAVEMENT REPYCfIIF!IT SECTION
K.T.L

NOTE:
CONTRACTOR SHALL HAVE THE OPTION OF INSTAlUNG EITHER:

(0) ROUND REINFORCED CONCRETE PIPE
(b) HIGH DENSI1Y POLYETHYlENE (HOPE) PIPE PER AASHTO

M294 CLASSIFlCAnON S (SMOOTH UNED)
(c) CAST IN PLACE CONCRETE PIPE WHERE STORM DRAINS

ARE CALLED FOR ON THE PlANS
STORM DRAIN PIPE STRENGTH MUST BE EQUlVElANT TO REINFORCED
CONCRETE PIPE CLASS III, UNLESS OnHERWISE NOTED.

Inc.
consultlna: cMllll1&fneers & land .urveyon

IS97iNarth77lll_.__1S26Oi7Q~

S1leol 14 ., 17
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1. SAWCUT PCC PAVEMENT FULL DEPTH AlONG JOINT
RESERVOIR OR REPAIR BOUNDARY. REUEF CUTS MAY
BE I.WJE WITHIN REPLACEMENT AREA PRIOR TO BOUNDARY
SAWING. CONTRACTOR TO SUBMIT REMOVAL PLAN.
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USDA
~ i

United States
Departmellt of
Agriculture

Animal and Plant
Health Inspection
Service

Wildlife
Services

22~~4 W. Desert Cove
SU,1c209
Ph:en!x, AZ 85029

Jum: 12, 2002

Mr. David A. Gilbertson, P.E.
President
Gilbertson Associates, Inc.
15974 North 77th Street
ScottsdaJe,Juizona 85260-1761

Re: Supplement to the Preliminary Drainage Report and ConcCBtual Master Drainage Plan fa l Williams
Gateway Airport

Dear:Mr. Gilbertson:

1 have reviewed the supplement to the Preliminary Drainage Report and Conceptual Master Dninage Plan
(supplement) for Phase 1 improvements at Williams Gateway Airport. As presented, the proposf:,i drainage
project should aid in reducing wildlife hazards at Williams Gateway Airport, especially since the current
situation allows for standing sheets of storm water on and around taxiways and runways. Deterlion basins
have been.proposed to manage runoff through enclosed storm drains that will carry water from tl.,! basins to
outfa11 locations. Temporary ponding should only occur in the detention basins when the rate of inflow into
the basins exceeds the drain capacity. As stated in the supplement, the detention basins will drai:1 within 24
hours to minimize the attractant to wildlife.

If, for some reason, temporary ponding is found to attract wildlife species after completion of the drainage
project, Williams Gateway Airport persoIlIlcl should consider implementing wildlife management techniques
to m;n;mjze the newly created hazard (i.e., cover ponds with bird netting, wire grids, or pl~lic balls to
exclude birds from the area). In addition, the detention basins should be maintained on a regular basis to
prevent wildlife from utilizing the 3I'ea. For instance, weeds can create cover or a food source for "Irildlife and
should not be allowed to grow. Trash and debris are attractive to scavenging animals and should h: collected
routinely.

If you have any questions or wish to discuss this matter further, please contact either myself or Mr. David
Bergman. State Director, at (602) 870-2081.

Wendy Servoss
Wildlife Biologist

cc:
David Bergman, WS
Kevin Flynn, FAA
Bill Long, FAA

ttl APmB· Prot~etingAmerican Agrlculture
An Equal Oppol'tUDity Emplo~



U.S Department
of Transportation

Federal Aviation
Administration

May 8, 2002

Mr. Art Allan, P.E.
Airport Engineer
Williams Gateway Airport
5835 South Sossaman Road
Mesa, Arizona 85212-1013

Dear Mr. Allan:

Western-Pacific Region
Airports Division

P.O. Box 92007
Los Angeles. CA 90009

Williams Gateway Airport, Mesa, Arizona
Airport 'Drainage

1his is in response to your letter dated May 2, 2002 regarding the
Conceptual Drainage Plan for the Northeast Detention Basin for the
above subject airport. We have no objection to the project, as
proposed, contingent upon the following:

a. The specific project, including location, size, alignment, depth,
etc., has been reviewed and concurred with by the Department of
Agricultural, wildlife Services.

b. The Authority has developed and is implementing a wildlife
management program.

c. The project is consistent with Advisory Circular 150/5200-33,
Hazardous Wildlife Attractants on or Near Airports.

Should you have any questions, please contact me at (310) 725-3633.

Sincerely,

I~l;rcLr;--LJ-.,. H. \J A-cvi:.. &-"---u
Rodolfo H. Victorio, P.E.
Civil Engineer, AWP-623.3

Kevin Flynn
Supervisor, Arizona Standards Section, AWP-623

cc: ADOT
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BLUE STAKE CENTER

602·263-1100

CALL lWO WORKING DAYS
BEFORE YOU DIG

------

M.C.F.C.D. COMMENTS

• • • • • • •

SCALE: 1" =20'HORIZONTAl
1" =2'VERTICAl

~~~~~~~!~~~I
20· 40· 60'

REVISED 12-30-03

LOCATE AND CONNECT TO EXISTING CONCRETE
STORM DRAIN PIPE STUB AT STATION SHOWN.
REMOVE AND DISPOSE OF ANY EXCESS STORM
DRAIN PIPE.

REMOVE AND REPLACE EXISTING CHAIN LINK
SECURITY FENCE IN KIND.

CONSTRUCT CONCRETE PIPE COLLAR PER
MAG STANDARD DETAIL 505.

ALL COMPACTION WITH M.C.F.C.D. EASEMENT,
OUTSIDE CONCRETE LINING SHALL BE 95% OF
STANDARD PROCTOR.

IF EXCAVATION IS REQUIRED UNDER CONCRETE
CHANNEL LINING:

340 WO: 3309

CONSTRUCTION NOTES
(7) INSTALL 24" STORM DRAIN PIPE PER PROFILE.

@)

~~~@©D~Lf(]l~

~11ll<So

consulting cIvIlenalneers & landIU~
I5974J Nor1h 71th Street . SmIIsdaIe, Arizona 85260-1761 18a\607\22~

BACKFILL SHALL BE ONE SACK CLSM PER
SEC. 728.

CHANNEL LINING REMOVAL SHALL BE SAWCUT
TO NEAT CLEAN EDGE.

LINING REPLACEMENT SHALL BE PHUEMATICALLY
PLACED MORTAR PER M.A.G. SEC. 525. MATCH
EXISTING THICKNESS, 3" MINIMUM REQUIRED.

®
®

1@
';
/

I,

--, W

--

: 1332

/
/

/

--

'-.

>z

.........

DRAINAGE IMPROVEMENTS
................: : _:' 318 1------------------1

NORTH APRON
WILLIAMS GATEWAY AIRPORT

I
I

..: : : r.33..6
I

I

..............,.... :. .. : : :' 33.4 .. eXISnN~ GROUND'·

~ :--.1)I ---~

/ /
I "I

/ '
I /

f':/ -_..

/<
!

S /!

---- --
-~~-----~-- IIi

- c

-- .. L - W..

I
I

I

(f)

-----/----- --- -w-----/ -.... -

/
/

/
/

i /
N40·04'45"WJ /569.16'_.. ( J~y

/
/

/
/

z
1«
i~

Iw:U
1:5Iu...

(J)

-----

(

~

w- ...

- --- ......Vr/--_.....- - _ .. .. __ YS WEST
-------- --.-w---.... - __."

---ION
-0

~~ ... J.3.l8.. :.'. ::"... : NOJE: .:. ........-, .... . .. . .

$~ • :CONTAACTORiO· VERIFY
..~ ; , : ; :HORlZONTAL :&·:::V£RTICAL::
~~ .:.. :.: ~ 'LOCATlb:N' ~(iF:IEXi$tING:···:···S,.".·:·:· ..T..·..·U·..B;· I ; .

~-~ .. : : .. :~: :.. .. :"-'.' .:.., : c _ c ~ __ '.316._ ~~De~~g~n~~~b~y~D~S~~~~~~Dro~w~n~by~CS~~~~~~

I ---------"'...::I:.I",LU-----~--~-~~--~~---5.±UU-_~~_~__~~_~~_~_..A.;lJJ!L~~_~~_~~ ~~_~.5,;l;OO~~~_~__..=...- ~6.;;I;.JO'O"_~~ ~ --J~l(L~_~_J£D~ate~D~E~C.~4~. ~2~OO~2_~~~~~_-.J~Sh~ee:!.t~4~of~1~4


