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1.0

2.0

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 2001. 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. Salient 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 alignment, and to the west by, the soon to be completed,

Sossaman Road. Figure | shows the location of WGA.

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 / Grading and Drainage Improvements for the
North Apron Area. Appendix Il 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 |7-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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4.0

MAPPING INFORMATION
The available mapping utilized in this study were as follows:

. Aerial Mapping: Aerial mapping conducted on March 29, 2001. A topographic map of
the project site with contour interval of | foot and scale of 1"=100' was utilized for on-

site drainage basin delineation.

HYDROLOGIC ANALYSIS

4.1 General

The following outlines the design c’riteria used to develop this hydrologic analysis:

e Hydrologic calculations were completed for the 100-Year storm frequency

e Storm duration of 6 hours was investigated

e Rainfall depth-duration-frequency data were generated using the PREFRE
computer program (Ref. 2) and the Maricopa County Isopluvial Maps

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

e Time of Concentration was determined using the guidelines presented in the
Drainage Design Manual (Ref. 1)

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

e Storm water runoff impacting the project site was estimated assuming
"undeveloped conditions"for off-site areas

e U.S. Army Corps of Engineers HEC-| computer program was utilized for

hydrograph generation.




4.2

5.0

6.0

Only the Developed Conditions, 100-year, 6-hour HEC-1 code was modified from the

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

Precipitation

Rainfall depths for the study area were selected from isopluvial maps found in the Maricopa
County, Drainage Manual (Ref. 1). Precipitation frequency values were generated then

using PREFRE computer program (Ref. 2). Resuilts can be found in Appendix I.
FAA and USDA

Coordination with the Federal Aviation Administration and the United States
Department of Agriculture were accomplished during preparation of the Williams Gateway
Airport Hydrology Study and Master Drainage FPlan. An update of the current project was

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

IMPLEMENTATION

Construction of all proposed drainage improvements and the dedication of all proposed
drainage easements will the responsibility of WGA. 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..




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 [”. Revised January 1995.

2. Bureau of Reclamation, Colorado. “Computation of Precipitation Frequency-Duration
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3. Gilbertson Associates Inc.”’Williams _Gateway Airport-Hydrology Study and Master
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*** QU TPUT DATA ***
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES

PRECIPITATION FREQUENCY VALUES FOR Williams Gateway Alrport

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 .38 .46 .56 .64 71 .89
10-MIN .42 .59 .70 .86 .98 1.10 1.37
15~-MIN .52 .74 .89 1.09 1.25 1.41 1.77
30-MIN .68 .99 1.20 1.47 1.69 1.91 2.40
1-HR .83 1.22 1.48 1.84 2.11 2.38 3.01
2-HR .92 1.34 1.62 2.00 2.30 2.59 3.27
3-HR .99 1.42 1.72 2.12 2.43 2.73 3.44
6-HR 1.10 1.58 1.89 2.33 2.67 3.00 3.77
12-HR 1.23 1.74 2.09 2.57 2.93 3.30 4.14
24-HR 1.35 1.91 2.29 2.80 3.20 3.60 4.52

* 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

# x * * END OF RUN * * * *

Page 1

5-MIN

-10-MIN

15-MIN
30-MIN
1-HR
2-HR
3-HR
6-HR
12-HR

- 24-HR
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* % * . *
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  06JUNO2 TIME 10:40:29 * * (916) 756-1104 *
* * *
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, 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
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100"7? ) L-he
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1D WILLIAMS GATEWAY AIRPORT HYDROLOGY DATE:SEPT.18, 2001

D PREPARED BY: GILBERTSON ASSOCIATES Jos# 53111

10
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D 0. PROPOSED CONDITIONS WATERSHED.

ID 1. HYPOTHETICAL STORM DISTRIBUTION PATTERN USING THE MCFCD MANUAL.

1D 2. 100-YR, 6-HR RAINFALL EVENT.

D 3. GREEN AND AMPT INFILTRATION EQUATION FOR RAINFALL EXCESS.

ID 4. CLARK UNIT HYDROGRAPH METHOD TO ESTIMATE RAINFALL EXCESS.

10 5. KINEMATIC WAVE TECHNIQUE FOR CHANNEL ROUTING.

1D 6. LEVEL-POOL FOR RESERVOIR ROUTING.

10 7. HEC-1 LARGE ARRAY VERSION 4.1 (JUNE 1998).

1D 8. INCREASED PIPE CAPACITIES TO FACILITATE 24-HR FLOODWAY IMPACT
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IT 1 360

10 5

*

KK N

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 J144 .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 ] 3 5 8 12 20 43 75 90 96
UA 100

*

KK c2

KM  ROUTE THROUGH PONDING AREA WITH CULVERT C2 AS THE LOW FLOW OUTLET

KM LOW FLOW 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 RPOWER

KM  ROUTE OUTFLOW FROM C2 THROUGH THE POWERLINE FLOODWAY

RK 3900 .0028 .035 TRAP 50 3

*
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KK 2NA

KM  SUB-BASIN 2NA

KM L= .71 Kb = .052 Adj. Slope = 18.0
BA .181

LG .350 .250 9.700 .040 1.000

uc 667 475

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

*

KK R2NA

KM  ROUTE HYDROGRAPH FROM SUB-BASIN 2NA TO CP2NB
KM  DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)

RK 2700 .0028 .035 TRAP 1 4
*

KK 2NB

KM  SUB-BASIN 2NB

KM L= .51 Kb = .056 Adj. Slope = 14.0

BA .067

LG .330 .230 9.700 .040  6.000
uc .625 .598

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

*

KK  CP2NB

KM  COMBINE HYDROGRAPHS R2NA & 2NB

HC 2

*

KK RCP2NB

KM  ROUTE COMBINED HYDROGRAPHS TO CP2NC
KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)

RK 2100  .0028 .035 TRAP 1 4
*

KK 2NC

KM  SUB-BASIN 2NC

KM L= .56 Kb=.054 Adj. Slope = 25.0

BA -116

LG .340 .260 8.800 .040 5.00
uc .525 .388

UA 0 3 5 8 12 20 43 75 90 96
UA 100
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KK  CP2NC

KM  COMBINE HYDROGRAPHS RCP2NB & 2NC
HC 2
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KK

RK

$EER

LG
uc
UA
UA

KK

HC

BEER

SA
SQ
SE
ST

KK

RK

*REER

KK

KM
BA
LG
uc
UA
UA

RCP2NC

ROUTE COMBINED HYDROGRAPHS TO CP2NC
510 .0027 .040 \ TRAP 5 4
2ND

SUB-BASIN 2ND
L= .38 Kb = .058 Adj. Slope = 29.0
.064 /
.350 .290  8.400 .050 5.000
429 .320 .
0 3 5 8 12 20 43 75 90 96
100

CP2ND
COMBINE HYDROGRAPHS RCP2NC & 2ND
2

c4 :
ROUTE THROUGH PONDING AREA WITH CULVERT C4 AS THE LOW FLOW OUTLET
LOW FLOW OUTLET: DOUBLE 53"x34" RCP
1 STOR 0 _
0.014 0.117 0.281 1.236 2.457 4.540
0 120 62.0 119.0 165.0 204.0
1352 1353 1354 1355 1356 1357

1357 20 3 1.5
RCP2ND
ROUTE OQUTFLOW FROM CULVERT C4 THROUGH EXISTING CHANNNEL
1050 .002 .040 TRAP 10 10
RCP2ND

ROUTE COMBINED HYDROGRAPHS THROUGH IMPROVED CHANNEL TO POND AREA (CULVERT C6)
DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
1100 0N .035 TRAP 10 4

2NE
SUB-BASIN 2NE
L= .81 Kb= .052 Adj. Stope = 19.0

.M
.320 .320 6.800 .100 17.00
.729 77
0 3 5 8 12 20 43 75 90 96
100




HEC-1 INPUT PAGE

LINE IDeceenee LT e . T LT R - PP AP . s ST T T
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= .26 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
ce *
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 .260 176 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 RCPZNF & 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
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HEC-1 INPUT PAGE

...... - N Y. P - Ty Rt . R ST
0 3 5 8 12 20 43 7 90 96
100
CP2NH
COMBINE HYDROGRAPHS RCPZ2NG & 2NH
2
RCP2NH
ROUTE COMBINED HYDROGRAPHS TO CP4N
DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
1290 .014 .035 TRAP 38 4
4N
SUB-BASIN 4N
L= .32 Kb=.,051 Adj. Slope = 31.0
.031
.240 160 9.700 .040 43.00
.342 327
0 3 5 8 12 20 43 75 90 96
100
CP4N
COMBINE HYDROGRAPHS RCP2NH & 4N
2
RCP4N

ROUTE COMBINED HYDROGRAPHS TO CP3N (POND AREA FOR CULVERT Cé)
DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
760 .0105 .035 TRAP 38 4
3N
SUB-BASIN 3N
L= .57 Kb=.052 Adj. Slope = 23.0
.138
.330 .280 8.400 .050 5.00
.542 369
0 3 5 8 12 20 43 75 90 96
100
CP3N
COMBINE HYDROGRAPHS RCP2ND, RCP4N & 3N
3
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*
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*
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LG
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UA
UA

*

KK
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*

DET3N
ROUTE THROUGH PONDING AREA WITH CULVERT C6 AS THE LOW FLOW OUTLET
LOW FLOW OUTLET:QUADRUPLE 36" RCP
1 STOR 0
.3 7 1.8 3.3 5.8 7.3 8.0
0 25 7 132 200 250 284
1345 1346 1347 1348 1349 1350 1351
1351 20 3 1.5
CPOWER
COMBINE HYDROGRAPHS RPOWER & C6
2
RPOWER |
ROUTE OUTFLOW FROM C2 THROUGH THE POWERLINE FLOODWAY
1400 .0023 .035 TRAP 50 3
SN
SUB-BASIN 5N
L= .44 Kb= .055 Adj. Slope = 20.0
.084
33 .33 4.70 .23 13.000
.563 416
0 3 5 8 12 20 43 75 90
100
RC7
ROUTE HYDROGRAPH (OUTFLOW FROM PIPE) TO CP&NA
1550 .005 .040 TRAP 10 50
6NA
SUB-BASIN 6NA
L= .45 Kb = .029 Adj. Slope = 20.0
.091
.30 .30 5.00 .20 28.00
375 .258
0 3 5 8 12 20 43 75 90
100
CP6NA
COMBINE HYDROGRAPHS RC7 & 6NA
2
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KK RCP6NA
KM  ROUTE COMBINED HYDROGRAPHS TO CP6NB
KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
RK 985 .015 .035 TRAP 10 5
*
6NB

SUB-BASIN 6NB

L= .23 Kb=.031 Adj. Slope = 17.0
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LG
uc
UA
UA

$SEER

LG
uc
UA
UA

KK

HC

KK
KM

BA
LG
uc
UA
UA

HEC-1 INPUT PAGE

O Iy P 3..... eebeeaana. 5.eaen.. (- RN M N NI 10

0 3 5 8 12 20 43 I£] 90 96

CP7NA
COMBINE HYDROGRAPHS RCPENC & 7NA
2

RCP7NA

ROUTE COMBINED HYDROGRAPHS TO CP7NB

DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
1470 .013 .035 TRAP 10 5

7NB
SUB-BASIN 7NB
L= .32 Kb =.030 Adj. Slope = 25.0

.063
.290 .200 9.700 .040 26.00
279 174
0 3 5 8 12 20 43 75 90 96
100
7NC

SUB-BASIN 7NC
L= .10 kb = .034 Adj. Slope = 20.0
.012
.230 .150 9.700 .040 41.000
175 .105
0 3 5 8 12 20 43 s 90 96
100

CP7NB
COMBINE HYDROGRAPHS RCP7NA, 7NB & 7NC
3

8N
SUB-BASIN 8N
L= .42 Kb= .054 Adj. Slope = 17.0

.072
.310 .230 8.800 .040 17.00
.508 -391
0 3 5 8 12 20 43 75 90 96
100 '




LINE

305
306
307

308
309
310
31
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

(Y8

HEC-1 INPUT PAGE

{1 J - P PP P A N TP AP ST TP - FOpppa - R 1)

KK
KM
HC

Z2ZR

SA
sQ
SE
ST

KX
KM
HC

KK
KM
RK

KK
KM
BA
LG
uc
UA
UA

KK
KM
KM
RK

CP8N
COMBINE HYDROGRAPHS CP7NB & 8N
2 g
DET8N
ROUTE THROUGH PONDING AREA WITH CULVERT C10 AS THE LOW FLOW CUTLET
LOW FLOW OUTLET: TRIPLE 36" RCP
1 STOR 0 :
0.05 .8 1 2.5 3.9 5.6 6.7 7.1
o 17.5 50 100 149 180 208 235
1340 1341 1342 1343 1344 1345 1346 1347
1347 20 3 1.5 ’
CPOWER
COMBINE HYDROGRAPHS RPOWER & C10
2
RPOWER
ROUTE OUTFLOW FROM C10 THROUGH THE POWERLINE FLOODWAY
3600 .0023 .035 TRAP 50 3
9N
" SUB-BASIN SN
.194
.300 310  6.600 .110 15.000
.286 .168
0 3 5 8 12 20 43 75 90 96
100 ‘ )
DETMID
DETENTION BASIN
LOW FLOW OUTLET: SINGLE 24" CIRCULAR PIPE
1 STOR -1
0 0.2 0.886 2.2 4.18 6.2 7.9 8.6 8.9
0 2 4.5 7.4 10 13.5 16 17.5 19.2
1352.0 1352.5 1353.0 1353.5 - 1354.0 1354.5 1355.0 1355.5 1356.0

1356.0 20 3 1.5

RDET1

ROUTE OUTFLOW FROM DETENTION BASIN TO CP10N

DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY GILBERTSON ASSCC. (1998)
3166  .0048 .012 CIRC 2




LINE

341
342
343
344
345
346
347

348
349
350

351
352
353
354
355
356
357
358

359
360
361
362
363
364
365

366
367
368

369
370
371
372
373
374
375

376
377
378

HEC-1 INPUT
 §» JRR PR 2iiianene K JR L T - J Teeeanne L PO Peernnn
KK 10N
KM  SUB-BASIN 10N
BA .227
LG .300 .200 9.700 .040 18.000
uc .257 134
UA 0 3 5 8 12 20 43 75 90
UA 100
»*
KK CP1ON
KM COMBINE HYDROGRAPHS RDET & 10N
HC 2
*
KK 1IN
KM SUB-BASIN 11N .
KM L= .42 Kb = .030 Adj. Slope = 14.0
BA .069
LG .250 2640  5.000 .200 50.000
uc .251 .195
UA 0 3 5 8 12 20 43 75 90
UA 100
*
KK 13N1
KM  PARTIAL RUNOFF FROM SUB-BASIN 13N, EAST HALF 13NA-I1
BA .0184
LG .050 .000 5.000 .200 100.000
uc .165 .150
UA 1] 5 16 30 65 77 84 90 94
UA 100
»*
KK CP1IN
KM  COMBINE 11N AND 13N
HC 2
*
KK 12N
KM  SUB-BASIN 12N
BA 043
LG .270 .200 8.800 040 42.00
uc .22 .188
UA 0 3 5 8 12 20 43 75 90
UA 100
o*
KK CP12N
KM COMBINE HYDROGRAPHS RCP11N AND 12N
HC 2

10

96

96

97

96

PAGE 10



LINE

379
380
381

382
383
384
385
386
387
388
389

390
39
392

393
394
395

396
397
398
399
400
401
402

403
404
405
406
407
408
409

410
41
412

413
414
415

()
<

KK

HC

BEER

SA
sQ
SE
ST

KK

RO

KK

HC

KK

BA
LG
uc
UA
UA

KK

BA

LG

uc

UA

UA

KK

HC

KK

RK

HEC-1 INPUT
...... LTS i PR S . - PP TR R - R T T L
CPALL
COMBINE CP12N AND CP1ON
2
DETN
DETENTION BASIN NORTH
LOW FLOW OUTLET:30"RCP
1 STOR 0
.183 1.35 3.87 5.6 6.53 7.08 7.65 8.26 8.78 9.52
2 10 19 21 22 24 25 26 26.5 27
1334 1335 1336 1337 1338 1339 1340 1341 1342 1343
1343 20 3 1.5
RDETN
ROUTE DETN TO CPOWER
3000 .00143 013 CIRC 2.5
CPDET
COMBINE RDETN AND CPOWER
2
13N
RUNOFF FROM BASIN 13N
.017
.05 .000 5.000 .200 100.0
197 .191
0 3 5 8 12 20 43 75 90 96
100
14N
SUB-BASIN 14N
.017
.050 .000 7.600 .070 100.000
-154 .135
o 5 16 30 65 7 84 90 9% 97
100
CP14N
COMBINE HYDROGRAPHS R13N & 14N
2
RCP14N
ROUTE COMBINED HYDROGRAPHS TO CP15N
600  .0033 .012 TRAP 1 150

PAGE 11




LINE

416
417
418
419
420
421
422
423

424
425
426

427
428
429

430
431
432
433
434
435
436

437
438
439

440
441
442

443
444
445
446
447
448
449

450
451
452
453
454
455

SEER

LG
uc
UA
UA
KK

HC

KK

RK

KK

BA
LG
uc
UA
UA

KK

HC

KK

RK

KK

BA
LG
uc
UA
UA

KK

BA
LG
uc
UA

HEC-1 INPUT

15N
SUB-BASIN 15N
L= .19 Kb= .034 Adj. Slope = 26.0
.014
.050 .000 9.700 .040 95.0
.130 .101
0 5 16 30 65 77 84
100
CP15N
COMBINE HYDROGRAPHS RCP14N & 15N
2
RCP15N
ROUTE COMBINED HYDROGRAPHS TO CP16N
790 .0033 .012 CIRC 4
16N
SUB-BASIN 16NC, 16ND&16NE
.0145
.050 .000 9.700. .040 95.0
.169 176
0 5 16 30 65 77 84
100
CP16N
COMBINE HYDROGRAPHS RCP15N & 16N
2
RCP16N
ROUTE COMBINED HYDROGRAPHS TO DETENTION BASIN
550 .0027 .012 CIRC 4
10NW
RUNOFF FROM SUB-BASIN 10-NW
.0125
.300 .200 9.7 .04 18
.0864  .0486 .
0 3 5 8 12 20 43
100
12NL
RUNOFF FROM PARCELS 12L
.030
.270 .200 8.800 040 42.00
.153  .1077
0 5 16 30 65 77 84

90 94 97
90 94 97

5 90 96
90 94 97

PAGE 12




LINE

456

457
458
459

460
461
462

463
464
465

466
467
468

469
470
471
472
473
474
475

476
477
478

479
480
481

482
483
484
485
486
487
488

UA

*BER

KK

RK

KK

HC

KK

RK

KK

BA
LG
uc
UA
UA

KK

HC

KK
KM
RK

KK

BA
LG
uc
UA
UA

HEC-1 INPUT
..... S DURUUPUE- SUPUPE: FUPUR PP SR JORPUY ARPURE: NRPPPPIE - SRR [+
100
cPi2L
COMBINE 12L AND 1ONW
2
RCP12N
ROUTE CP12L TO CP12N
570 .013  .012 CIRC 3
cP12N
COMBINE HYDROGRAPHS CP12L AND RCP16N
2
RCP12N
ROUTE CP12N TO CP21NB
850 .0035  .012 CIRC 4.5
21-NB
RUNOFF FROM SUB-BASIN 21NB
.01
.050 .000 9.700 .040  95.0
A27 .18
0 5 16 30 65 77 84 90 % 97
100
CP21NB
COMBINE HYDROGRAPHS RCP12N & 21-NB
2
RCP20N
ROUTE RCP20N TO CPALL
200 .005 .012 CIRC 4.5
17N
SUB-BASIN 17N
.19
300 .210  9.700  .040 17.000
.59 .56
0 3 5 8 12 20 43 75 90 9
100

PAGE 13




LINE

489
490
491

492
493
494
495
496
497
498

499
500
501
502
503
504
505

506
507
508

509
510
51

512
513
514
515
516
517
518
519

520
521
522

523
524
525
526
527
528

'
sy

HEC-1 INPUT
 {» FRPRR Teeene.. R K L P [ P Tovennnn - JR 10
KK R17N
KM  ROUTE 17N TG CPALL
RK 450  .0033 .012 CIRC 4.5
*
KK 16N2
KM  SUB-BASIN 16NAZ16NB
BA .0106
LG .050 0 9.7 .04 95
uc .193 24
UA 0 5 16 30 65 w7 84 90 94 97
UA 100
*
KK 18N
KM SUB-BASIN 18N
BA .034
LG .050 .000 9.700 .040 95.0
uc .206 .161
UA 0 5 16 30 65 77 84 90 9% 97
UA 100
-
KK CP18N
KM COMBINE 16N2 AND 18N
HC 2
*
KK RCP18M ’
KM _ ROUTE RUNOFF FROM SUB-BASIN 18N
RK 750 .002 .012 CIRC 4
¥*
KK 19N
KM  SUB-BASIN 19N
KM L= .25 Kb = .035 Adj. Slope = 8.0
BA 011
LG .050 .000 9.700 .040 95.0
uc .15 .098
UA 0 5 16 30 65 77 84 90 9% 97
UA 100
*
KK CP19N
KM  COMBINE HYDROGRAPHS RCP18N & 19N
HC 2
*
KK 20N
KM  SUB-BASIN 20N
BA 016
LG .050 .000 9.700 .040 95.0
uc 166 .1612
UA 0 5 16 30 65 7 84 90 9% 97

PAGE 14



M@@l N 4‘25 a
drocn Magder

LINE

529

530
531
532

533
534
535

536
537
538
539
540
541
542

543
544
545

554
555
556

557
558
559
560
561
562
563
564
565
566
567

oy

KK

HC

KK

RK

KK

BA
LG
uc
UA
UA

KK

HC

GEER

SA
sQ
SE
ST

KK

HC

KK

KM

KM
BA
LG
uc
UA
UA

HEC-1 INPUT
NP PP O : SO SR FUR 6uveennn TeeeereBunanans S 10
100
CP20M
COMBINE HYDROGRAPHS RCP19N & 20N-C
2
RCP20M
ROUTE CP20M TO CPALL
200 .0025  .012 CIRC 4
21N
SUB-BASIN 21N
.048
190 110 9.700  .040  45.0
184 1205
0 3 5 8 12 20 43 7590 9
100
CPALL
COMBINE HYDROGRAPHS RCP20N,RCP2TNB,R17N & 21N
4
DETNW

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

1 STOR 0
.0001 .55 1.52 2.56 3.59 3.98 4.36 4.75 5.53 5.93
-1 4. 12 17 19 21 22 24 27 30
1322 1323 1324 1325 1326 1327 1328 1329 1331 1333
1333 14 3 1.5
CPOWER
COMBINE HYDROGRAPHS RPOWER & DET
2
22N

SUB-BASIN 22N
OFF-ROAD FLOWS THAT ENTER THE STORM DRAIN SYSTEM ON SOSSAMAN RD.
6-HOUR RAINFALL, PATTERN NO. 2.44 WAS USED TO FIND TC & R FOR- THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .956
L= .53 Kb=.033 Adj. Slope = 19.0

.0076
.350 .250 9.700 .040  .000
.298 .922
0 3 5 8 12 20 43 75 90 96
100

PAGE 15



LINE

568
569
570

571
572
573
574
575
576
577

578
579
580

581
582
583
584
585
586
587

588
589
590
591
592
593
594

595
596
597

598
599
600

v

 § JRN Toeeun B A P . P 6evianan TeeeeeoBereaa 9,

KK
KM

»*

KK

BA
LG
uc
UA
UA

KK

RK

KK

BA
LG
uc
UA
UA

KK

BA
LG
uc
UA
UA

KK

HC

KK

KM
RK

HEC-1 INPUT

CPOWER
COMBINE 22N INTO POWER FLOODWAY
2

s de e Je e 3 e e Yo e Je ok S ok e e ke 3 e e e ek ke e ek e e e dedode e de dede e

START DRAINAGE FCR AREA SOUTH OF TAXIWAY K

e de e e dede e de de e e e 3 e e e e e s eI e ok ke e e e de e e e de Ak e

1s
SUB-BASIN 1S
13
.330 330  4.650 .240 5.000
542 .542
0 3 5 8 12 20
100
R1S
ROUTE HYDROGRAPH FROM SUB-BASIN 1S TO CP3S
2129 0.004  0.04 TRAP 30
6SB
RUNOFF FROM 6-SB THROUGH 6-SE
.0913
.280 .280 5.00 .200 24.00
.26 1366
0 3 5 8 12 20
100
2s
SUB-BASIN 2S
.037
.280  .270 4.650  .240 24.000
202 126
0 3 5 8 12 20
100
cP2s
COMBINE 6SB AND 2S
2
R2S
ROUTE HYDROGRAPH FROM SUB-BASIN 2S TO CP3S
1200 0.002  0.04 TRAP 30

43 75 90
10
43 75 90
43 75 90
10

96

96

96

PAGE 16




LINE

601
602
603

604
605
606
607
608
609
610

611
612
613

614
615
616
617
618
619
620

621
622
623

624
625
626
627
628
629
630

631
632
633

N

<

KK

HC

KK

BA
LG
uc
UA
UA

- KK

HC

KK

BA
LG
uc
UA
UA

KK

HC

KK

BA
LG
uc
UA
UA

KK
KM

HC
*

*

*

HEC-1 INPUT

cP2s
COMBINE CP2S AND 1S
2

3s
SUB-BASIN 3s
.056
.350 350 4.650 .240 .000
.182 -1
0 3 5 8 . 1 20
100

cP3s
COMBINE HYDROGRAPHS CP2S & 3S
2

4s
SUB-BASIN 4S
.027
.350 .350 4.650 2240 .000
.636 1.74
0 3 5 8 12 20
100

CP4S
COMBINE HYDROGRAPHS CP3S AND 4S
2

108
SUB-BASIN 10s
.101
.35 .35 4.65 24 1.0
.455 443
0 3 5 8 12 20
100

cP10s
COMBINE 10S, AND CP4S
2

e v e ¢ v e e e e e e e s e e e e e dr e e de e e e e e e e ke ek ke ke ke ok

NEW DRAINAGE. LINE TO DETENTION SOUTH

e slede e sk o 7 e Je vk o A dede de e de s de de de e e e e e dedede e e e e e e e

43

43

43

75

90

90

90

10

96

96

96

PAGE 17




LINE

634
635
636
637
638
639
640

641
642
643
644
645
646
847

648
649
650

651
652
653
654
655
656
657

658
659
660

661
662
663
664
665
666
667

668
669
670

IDecereectecennn. - . SUNU SN SNPSNPR  SUNRPRIY (RN . S, -
KK 6SA

KM  SUB-BASIN 6S

BA .048

LG .280 .280 5.000 .200 24.000

uc .255 .168

UA 0 3 5 8 12 20 43 90
UA 100

*

KK 7s

KM  SUB-BASIN 7S

BA .036

LG .160 .130  4.800 .220 35.000

uc .218 .139

UA 0 3 5 8 12 20 43 90
UA 100 o

*

KK  CP7S

KM COMBINE HYDROGRAPHS 6SA AND 7S

HC 2

*

KK 9s

KM  SUB-BASIN 9S

BA .045

LG .350 .350  4.650 .240 5.0

uc .291 .222

UA ] 3 5 8 12 20 43 90
UA 100

*

KK  CP9S

KM  COMBINE HYDROGRAPHS CP7S AND 95

HC 2

*

KK 11s

KM  SUB-BASIN 11S

BA .024

LG .350 .350  4.650 240 9.00

uc .297 .281

UA 0 3 5 8 12 20 43 90
UA 100

*

KK CP11s

KM COMBINE HYDROGRAPHS CP9S AND 11S

HC 2

HEC-1 INPUT

96

96

96

96

PAGE 18




LINE

671
672
673
674
675
676
677

678
679
680

681
682
683
684
685
686
687

638
689
690

691
692
693
694
695
696
697

698
699
700

701
702
703
704
705
706
707

e

HEC-1 INPUT

.20 33.000
8 12
CIRC

24 90.0
8 12

IDeieieealneasi2ennnnn. L JP
KK 8s

KM  SUB-BASIN 8s

BA  .032

LG .27 .26 5.00
uc  .2926  .244

UA 0 3 5
UA 100

L ]

KK R8S

KM ROUTE 8S TO CP12SM

RD 4500  .003  .013
*

KK 12sM

KM  SUB-BASIN 12§

BA  .1071

LG .35 .35 4.65
uc 339 .293

UA 0 3 5
UA 100

*

KK CP12sM

KM  COMBINE CP11S, 8S, AND 12SM
HC 3

*
%*
*

KK
KM
BA
LG
uc
UA

UA
*

KK
KM

RD
*

KK
KM
BA
LG
uc
UA
UA

*

oo e e e 3 e e de e e e e de e e Jo e e J e de v e e e e v e de v e de e

SECOND LINE TO DETENTION SOUTH

e e e e e e 2 e e Fe v e Je de e e e e 3¢ e Jo e v e e e de e de e ode W

148A
RUNOFF FROM EAST HALF OF 14S
.035
.250 .240 5.00
.148 .1033
0 3 5
100
R14SA
RQUTE 14SA TO 13S

4000 .0025 .013

12SA
SUB-BASIN 12SA RUNOFF
.188

.35 .35 4.65
L2704 L1466
0 3 5
100

200  55.0
8 12
CIRC

26 90.0
8 12

20

20

20

20

43

43

43

43

7S

75

....... Denees.10
90 96
90 96
90 96
90 96

PAGE 19




_ LINE

708
709
710
rak!
712
713
714

- 715
716
77

718
719
720

721
722

724
725
726
727
728
729

730
731

733
734
735
736

737
738
739
740
741
742
743

1D.

SA
sQ
SE
ST

KK

BA
LG
uc
UA
UA

KK

BA
LG
uc
UA
UA

HEC-1 INPUT
......  POTVRR SURNR: JURR SNUI. SUUPPRY- SO, AU : PR IR |«
13s
SUB-BASIN 138
.009
350 .350  4.650 .240  90.0
33 118 /
0 3 5 8 12 20 43 75 90 9
100
cP13s
COMBINE HYDROGRAPHS 12SA,14SA,CP12SM AND 13S
4
CPDET
COMBINE HYDROGRAPHS CP10S AND CP13S
2
DETSOU

DETENTION BASIN LOCATED ALONG THE SOUTH PROPERTY BOUNDARY, JUST EAST OF
THE FUTURE SOSSAMAN ROAD
LOW FLOW OUTLET: DOUBLE 48" RCP

1 STOR 0
1 .70 2.01 3.34 4.82 7.22 7.76 8.31 8.88 10.07
0 20 52 94 143 230 263 295 320 354

1339 1340 1341 1342 1343 1345 1346 1347 1348 1350
1350 20 3 1.5

Fedededededededede o de dede dedevedede ke de ke Ao dedede e dede e ke ve e e de de e e deke e

START OF DETENTION WEST DRAINAGE BASINS

dedededededede R e A A dedk dede de e de g de e de e s e e de e e A e ke e

148D
SUB-BASIN 14SC AND 148D
.0294 ‘
.250 .240 5.000 .200 70.00
147 101
0 3 5 8 12 20 43 75 90 96
100 ’
225
SUB-BASIN 225
.0097
.170 .150 5.000 .200 85.0
112 .086
1} 5 16 30 65 (44 84 90 94 97
100

PAGE 20




LINE

744
745
746

747
748
749
750
751
752
753

754
755
756

757
758
759
760
761
762
763

764
765
766

767
768
769

SRR R

774
775
776

778
779
780

HEC-1 INPUT
IDicecanslenaess 2icnncas K PR beveanne Seeienan [ O Teveconn : PR 9
KK CP22s
KM  COMBINE 225 AND 14SD
HC 2
*
KK 158
KM  SUB-BASIN 15§
BA .0525
LG .050 .000 4.800 .220 95.0
uc  .199 L1336
UA 0 5 16 30 65 84 90 9%
UA 100
L
KK  CP15S
KM  COMBINE 155 AND CP22S
HC 2
%*
KK 168
KM  SUB-BASIN 16S
BA  .0027
LG .050 .000 5.000  .200 100.000
w125 .19
UA 0 5 16 30 65 84 90 9%
UA 100
*
KK CP16S
KM  COMBINE FLOWS FROM CP15S, 16S
HC 2
*
KK 17s
KM  SUB-BASIN 17§
BA .024
LG .050 .000 4.650 .240 95.0
uc .2018 .1909
UA 0 5 16 30 65 84 90 94
UA 100
*
KK 185
KM  SUB-BASIN 18
BA  .005
LG .050 .000 4.650  .240 100.000
uc 141 .189
UA 0 5 16 30 65 84 90 94
UA 100

97

97

97

97

PAGE 21




LINE

781
782
783

784
785
786
787
788
789
790

1
792
793

794
795
796
97
798
799
800

801
802
803
804
805
806
807

808
809
810

an
812
813
814
815
816
817

IDeeeereeteeneeni2iennned3ennnnns P BT [T SR . PR

KK
KM
BA
LG
uc
UA

UA
*

KK
KM
BA
LG
uc
UA

UA
*

KK
KM

He
*

KK
KM
BA
LG
uc
UA
UA

*

HEC-1 INPUT

90

cP18s
COMBINE FLOWS FROM 17S, 185 AND UPSTREAM STORMDRAIN (RCP16S)
3
20s
SUB-BASIN 20S
.002
.050  .000 4.650  .240 100.000
18 160
0 5 16 30 65 77 84
100 :
CP20s . ,
COMBINE FLOWS FROM 20S AND CP18S
2

Teadede de g o o 9 o 9 9 e ok e e e de v e e e e e e e e e e e e e e e e de e

NEW LINE GOING TO DETENTION WEST
s e e )

23s
SUB-BASIN 23S
.052
.200  .186 5.000 .200 70.0
27 .251 ‘
0 5 16 30 &5 77 84
100
25SF
SUB-BASIN 25SF
.0188
.050  .000 5.000  .200 100.000
L179 L1883
0 5 16 30 65 77 84
100
cp23Ss
COMBINE 25SF AND 23S
2
24s
SUB-BASIN 248
.036
.070  .020 4.650  .240 95.000
.28 .27
i} 5 16 30 65 77 84
100 -

90

90

90

S0
94 97
94 97
9% 97
94 97
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LINE

818
819
820

821
822
823
824
825
826
827

828
829
830

831
832
833
834
a35
836
837

838
839
840

841
842
843
844
845
846
847

848
849
850
851
852
853
854

HEC-1 INPUT

1 { L P - S £ J S SO SO SUUP 8ueuunn. 9......10

KK

HC

kK

BA
LG
uc
UA
UA

KK

HC

KK

BA
LG
uc
UA
UA

KK

HC -

KK

BA
LG
uc
UA
UA

KK
KM
BA
LG
uc
UA
UA

CP24S
COMBINE FLOWS FROM 24S AND CP23S
2
21s
SUB-BASIN 21s
.0046
.050  .000 4.650  .240 100.000
A5 .199
0 5 16 30 65
100
cP24s
COMBINE FLOWS CP24S AND 21S
2
28sA
SUB-BASIN 28S
.008
.050  .000 4.650 .240  40.0
47 .148
0 5 16 30 65
100
cP28s
COMBINE CP24S AND 28SA
*****E'.******************‘.**********
NEW LINE FOR DETENTION WEST
e e e e vk v e e e e i A e e de de e o e e e e de vl e e e e de e e ek de e o
255A
SUB-BASIN 25SA
.0164
.050  .000 5.000 .20 100.000
.228  .258
0 5 16 30 65
100
26s
SUB-BASIN 268
.025
.050  .000 4.650  .240 100.000
255 .260
0 5 16 30 65
100 '

77.

84

84

90

90

90

90

94

94

9%

94

97

97

97

97
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LINE

855
856
857

858
859
860
861
862
863

865
866
867

868
869
870
871
872
873
874

875
876
877

878
879
880

881
882
883
884
885
886
887
888

889
890
891

¢
Y

KK
BA
LG
uc
UA
UA
KK

HC

KK
BA
LG
uc
UA
UA
KK

HC

KK

HC

B2ER

SA
sQ
SE
ST

KK

HC

HEC-1 INPUT
R P - S K boeuanann Seeeeens [ TR Teeeonae L J 9...
CP26s
COMBINE FLOWS FROM 26S AND 25SA
2
L39
SUB-BASIN L39
.005
.050 .000 4.650 .240 100.000
.165 .203
0 5 16 30 65 77 - 84 90 94
100
CPL39
COMBINE FLOWS FROM L39 AND CP26S
2
L40
SUB-BASIN L40
.004
.050 .000 4.650 .240 100.000
.085 073
0 5 16 30 65 7 84 90 94
100
CPL4O
COMBINE FLOWS FROM L40 AND CPL39
2
crP21s
COMBINE FLOWS FROM CP20S, CP28S AND CPL4O
3
DETW

DETENTION BASIN ON WEST SIDE OF WGA
OUTLET: 2X54" RCP WITH INVERT AT 1336, 348LF AND 8X5 AT 1335.47, 182LF

1 STOR 0
A1 5941 1.7488 3.0062 4.3547 6.1125 6.6595 7.2261 7.60
0 25 45 95 145 210 250 300 320

1336 1337 1338 1339 1340 1341 1342 1343 1344
1345 20 3 1.5

cPOUT
COMBINE FLOWS FROM RCPOUT AND RCPOUT
2

97

97

8.14
355
1345
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LINE

892
893
894

895

) {» RN Teenssen 2.ncnnnn K bevennan Seeienns 6....... Teuun. B . J 9......10

KK
KM
RD

*

2z

RCPO2

ROUTE DETSOUTH AND DETWEST TO RITTENHOUSE FLOODWAY VIA 2X96"

5260

-001

.013

HEC-1 INPUT

CIRC

16

PAGE 25




INPUT
LI

NO.

40

43

st

<4

70

78

95

103

iuo

130

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

N

v

v

c2

v

v
RPOWER

RCP2ND
v
v
RCP2ND

(--->) DIVERSION OR PUMP FLOW

(<-=--) RETURN OF DIVERTED OR PUMPED FLOW




133

137

145

50

163

167

8

32

190

193

201

7

218

226

29

¢
CP3N
. v
v
. DET3N
CPOWER.ccavacnss .e
v
v
RPOWER
. 5N
. v
. v
RC7
. CP6NA
v
. v
. RCP6NA

v

v

RCP2NF
. 2NG
CP2NG...... cenenn

v

v

RCP2NG
. 2NH
CP2NH.vvennanns ..

v

v

RCP2NH
. 4N
CP4N. . cvuceenne.

v

v

RCP4N
. 3N

6NA

6NB




241
%4
%48

256

259

263
7
74
‘78

286

294

97

05

216
319
322
29
37
41
348

351

CPOWER...

v
v
RPOWER

9N

v

v
DETMID
v

v
RDET1

11N




359

366

169

i76

382

390

393

96

103

410

413

416

24

'27

+30

437

440

43

+50

57

460

. CPALL
. v
. v
. DETN
. v
. v
. RDETN
CPDET.cnvcunnanae
13N

. CP14N
. v
. v
. RCP14N
. CP15N
. v
. v
. RCP15N
. CP16N
. v
8 v
. RCP16N

RCP12N




63

466

469

~76

79

82

289

492

499

06

09

12

520

523

.30

33

36

£43

546

554

57

. CP12N
. v
. v
RCP12N

. CP21NB
. v
. v
. RCP20N
. CPALL
. v
v

. DETNW
CPOWER...caeerns .e
. 22N

21-NB
178
v
v
R17N
. 16N2
. CP18N...ccuuun
. v
. v
. RCP18N
. CPIN.........
. CP20M.........
. v
. v
. RCP20M




68 CPOWER.veuveeeanse

i71 . 1s

78 . R1S

581 . . 6sB
588 . . . 2s

595 . . CP2s....... cenne

198 . . R2S

01 E CP2Sueennnnnnn. E
04 « ) _ 3s
611 ; CP3Sureennnnnns :
614 : ) 4s
21 : CPUS e enennnnn :
24 : X 10s
31 ) CPI0S.neennnnn.
434 : : 6SA
641 I Z Z 7s
648 : : CP7Seeeeeenne
51 I : Z 9s
58 Z I CPOS. e eurrnnns f
1 : I Z 1s
468 : : CPMS ennnnnnss

671 . . . 8s




678

681

’88

91

398

701

708

15

"8

21

730

37

744

47

54

757

764

767

74

81

84

791

°

. CPDET
. )
. v
. DETSOU

12SM




9% ) ' : : 23s

801 . . : 255F

808 I Z Y

i . . I Z 24

e . I YOS

121 I I . I 21s

228 CPZA'.:: ........ e

831 ;‘ : ) : 28sA

838 I Z  CP2BSeeeenen.n. .

341 I . Z Z 255

348 : : : . : 268
355 I I I Z CP26S..nennnns I
858 I I I I I 39
865 I I I ﬁ CPLI e .
868 : : : : . L40
875 I I I . c;,u.a...........:

878 . ) CP21S et e eeeerencnnaeaaaes
881 . ) DETW
889 ) CPOUT e eeeennnnns

892 . RCPO2

"**) RUNOFF ALSO COMPUTED AT THIS LOCATION
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

* % % * % *

e e e e e e e e e e e e o o e Je e I o Je e do e e T de Je Je de J e e e de de e de de e

*x
* L ] *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* JUN 1998 * *
* VERSION 4.1 * *
* * *
* RUN DATE 06JUNO2 TIME 10:40:29 * *
* * *
e % 9 e 3 e v Y e e 2 d 7 g A e v e e v de v A e I e e e e de Je de Jo do e ek e de de e
WILLIAMS GATEWAY AIRPORT HYDROLOGY DATE:SEPT.18, 2001
PREPARED BY: GILBERTSON ASSOCIATES
FILE NAME:531CP6 .DAT
Fe e e Ao e Je ¢ e v e e e e e e e e e e e e e e e e e e ke e e e e e A 9 3 v e e e e v e e e e e e e T e e e e o ke e e e e e e de e e e de e e ke ke e
0. 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
Je v v e de Yo e e v e e e v e e e v v e e 3 e v s e s v I e vk v e e e e v v e s v e Fe o e i e e T e e e v e e e e e e e e de e e de e e de e & e e e de
18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 360 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL

.02 HOURS

TOTAL TIME BASE 5.98 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

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

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT




OPERATION

HYDROGRAPH

RCUTED TO

RCUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION
N
c2

RPOWER
2NA
R2NA
2NB
CP2NB
RCP2NB
2NC
CP2NC
RCP2NC
2ND
CP2ND
c4
RCP2ND
RCP2ND
2NE
R2NE
2NF
CP2NF
RCP2NF
2NG
CP2NG
RCP2NG
2NH
CP2NH
RCP2NH
4N

CP4N

PEAK
FLOW

206.

44,

41.

163.

163.

56.

217.

217.

117.

309.

309.

68.

356.

248.

248.

248.

26.

88.

8s8.

37.

122.

122.

21.

139.

138.

37.

164.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK
' 4.83
5.98
5.98
4.50
4.67
4.53
4.63
4.75
4.37
4.67
4.68
4.28
4.63

5.10

5.20
4.65

-4.68

4.57
4.67
4.42
4.60
4.63
4.27
4.60
4.65
4.22

4.58

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

46.

9.

4.

32.

31.

12.

43.

42.

22.

64.

63.

12.

75.

68.

65.

63.

17.

17.

5.

22.

21.

30.

29.

34.

33. ..

41.

24-HOUR

46.

32.

31.

12.

43.

42.

22.

64.

63.

12.

68.

65.

63.

17.

17.

22.

21.

30.

29.

34.

33.

41.

72-HOUR

46.

32.

31.

12.

43.

42.

22.

64.

63.

12.

75.

68.

65.

63.

17.

17.

22.

21.

30.

29.

34.

33.

41.

BASIN
AREA

.33

.33

.33

.18

.18

.25

.12

.36

.36

.06

43

.43

43

A7

A7

.02

19

19

.03

.22

MAXIMUM
STAGE

1367.31

1357.53

TIME OF
MAX STAGE

5.98

5.10




ROUTED TO
HYDROGRAPH
3 COMBINED
ROUTED TO
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
HYDROGRAPH
3 COMBINED
HYDROGRAPH
2 COMBINED
ROUTED TO
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

RCP4N

3N

CP3N

DET3N

CPOWER

RPOWER

5N

RC7

6NA

CP6NA

RCP6NA

6NB

CP6NB

RCP6NB

6NC

CP6NC

RCP6NC

7NA

CP7NA

RCP7NA

7NB

7NC

CP7NB

8N

CP8N

DET8N

CPOWER

RPOWER

9N

DETMID

RDET1

10N

164.

138. .

468.

287.

323.

323.

64.

64.

97.

137.

136.

59.

175.

175.

110. -

272.

272.

58.

323.

323.

86.

18.

410.

483.

219.

514.

514.

238.

18.

18.

321.

4.62

4.37

4.62

5.67

5.93

5.98

4.40

4.60

4.23

4.47

4.48

4.15

4.38

4.45

4.20

4.32

4.33

4.18

4.30

4.33

4.15

4.07

4.27

4.35

4.28

4.95

5.58

5.75

4.15

5.03

5.13

40.

25.

129.

83.

87.

81.

1.

11.

16.

27.

27.

36.

35.

19.

54.

54.

10.

63.

63.

14.

80.

15.

95.

74,

156.

133.

33.

48.

40.

25.

129.

83.

87.

81.

1.

1.

16.

27.

27.

36.

35.

19.

54.

54.

10.

63.

63.

14.

80.

15.

95.

74.

156.

133.

33.

48.

40.

25.

129.

83.

87.

81.

1.

1.

16.

27.

27.

36.

35.

19.

54.

54.

10.

63.

63.

14.

80.

15.

95.

74.

156.

133.

33.

.22

14

.78

1.1

1.11

.08

.08

.35

.35

.06

.07

.50

.50

1.61

1.61

.19

.19

.19

.23

1351.05

1346.42

1355.60

5.67

4.95

5.05




2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

2 COMBINED

ROUTED TO

ROUTED TO

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

CP10N

11N

13N1

CP11N

12N

CP12N

CPALL

DETN

RDETN

CPDET

13N

14N

CP14N

RCP14N

15N

CP15N

RCP15N

16N

CP16N

RCP16N

10NW

12NL

cP12L

RCP12N

CP12N

RCP12N

21-NB

CP21NB

RCP20N

17N

R17N

16N2

18N

334.

89.

28.

114.

60.

174.

508.

26.

26.

540.

25.

27.

51.

51.

23.

. T72.

72.

22.

94.

9.

19.

46.

65.

65.

158.

158.

16.

173.

173.

106.

106.

15.

52.

4.13
4.13
4.03
4.12

4.12

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.

21.

10.

31.

87.

14.

14.

146.

10.

10.

15.

15.

19.

19.

10.

10.

29.

29.

32.

32.

24,

24.

10.

55.

15.

21.

10.

31.

87.

14.

14.

146.

10.

10.

15.

15.

19.

19.

10.

10.

29.

29.

32.

32.

24.

24.

10.

55.

15.

21.

10.

31.

87.

14.

14.

146.

10.

10.

15.

15.

19.

19.

10.

10.

29.

29.

32.

32.

24.

24.

10.

42

.07

.02

.13

.55

.55

.55

2.16

.02

.02

.01

.03

.04

.04

.11

.11

.12

.12

12

.12

.03

1340.95

"5.98




2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
4 COMBINED
ROUTED TO
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
ROUTED {o
HYDROGRAPH
HYDROGRAPH
2 COMBINED
ROUTED TO
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED

HYDROGRAPH

AT

AT
AT
AT

AT

AT

AT

AT
AT
AT

AT

AT
AT

AT

AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT

AT

cpigN

RCP18N

19N

CP19N

20N

CP20M

RCP20M

21N

CPALL

DETNW

CPOWER

22N

CPOWER

1s

R1S

6s8

25

cP2s

R2S

cp2s

3s

CP3s

4S

CP4S

108

CP10s

6SA

7s

CP7s

9s

cP9s

118

67.

66.

18.

84.

24,

108.

108.

413.

29.

569.

570.

71.

7.

114.

46.

159.

159.

179.

61.

218.

223.

68.

289.

8.

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

4.10
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.

22.

22.

12.

90.

16.

162.

163.

13.

12.

16.

22.

22.

34.

42,

1.

53.

13.

13.

22.
22.
12.
90.
16.

162.

163.
13.
12.

16.

22.
22.

34.

40.

42.

1.

53.

13.

13.

17.

22.

22.

12.

90.

16.

162.

163.

13.

12.

16.

22.

22.

34.

40.

42.

1.

53.

.35

2.51

.01

2.52

-1

.1

.04

.13

.13

.24

.30

.03

.32

.10

.05

.04

.08

1332.28

5.98




2 COMBINED
HYDROGRAPH
ROUTED TO
HYDROGRAPH
3 COMBINED
HYDROGRAPH
ROUTED TO
HYDROGRAPH
HYDROGRAPH
4 COMBINED
é COMBINED
ROUTED TO
HYDROGRAPH
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
HYDROGRAPH
3 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

cP11s

8s

R8S

12sM

CP12sM

14SA

R14SA

12SA

13s

cpP13s’

CPDET

DETSOU

14sD

228

cp2z2s

158

cP15s

16s

CP16S

17s

188

cpP18s

20s

cP20s

238

25SF

cpP23s

248

CP24s

21s

CP24s

28SA

cpP28s

168.
36.
36.

136.

332.
50.
50.

277.
14.

668.

933.

317.
44,
15.
59.
81.

141.

145.

190.
67.
28.
94.
48.

142.

149.
12.

160.

4.13
4.18
4.32
4.22
4.17
4.05
4.17
4.13
4.05
4.15

4.17

4.87 -

4.05

4.00

4.02

4.03

.4.03

4.03

4.03

4.05

4.03

4.03

4.02

4.03

4.08

4.05

4.07

4.10

4.08

4.03

4.08

4.03

4.07

24.

30.

60.

53.

124.

177.

121.

10.

16.

26.

- 27.

35.

36.

13.

19.

1.

30.

24.

30.

60.

124.

177.

121,

10.

16.

26.

19.

1.

30.

31.

33.

53.

124.

177.

121.

10.

16.

26.

35.

36.

13.

19.

1.

30.

31.

33.

.52

.95

.95

.09

.02

.00

.12

13

.05

.02

1347.89

4.87




HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

'2 COMBINED

3 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

AT

AT

AT

‘AT

AT

AT

AT

AT

AT

25SA

26s

CP26S

L39

CPL39

L40

CPL40

cP21s

DETW

CPOUT

RCPO2

23.

34.

57.

70.

419.

221.

531.

529.

4.08

4.08

4.08

4.05

4.08

4.00

4.05

4.05

4.48

4.68

4.83

15.

84.

78.

198.

187.

13.

14.

15.

84.

78.

198.

187.

15.

84.

78.

198.

187.

.02

.03

.04

.30

1.24

1.24

1341.27

4.48




C TINUITY

CONTINUITY

C TINUITY

CAMTINUITY

CONTINUITY

Ct TINUITY

CONTINUITY

CunTINUITY

Ct TINUITY

ISTAQ

RPOWER
SUMMARY
R2NA
SUMMARY
RCP2NB
SUMMAR?
RCP2NC
SUMMARY
RCP2ND
SUMMARY
RCP2ND
SUMMARY
R2NE
SUMMARY
RCP2NF
SUMMARY
RCP2NG

SUMMARY

RCP2NH

ELEMENT

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN)
1.00 40.53 359.11 1N 1.00 40.51 359.00
INFLOW= .4410E+01 EXCESS= .0000E+00 OUTFLOW= .1913E+01 BASIN STORAGE=
1.00 162.57 279'67, 1.59 1.00 162.53 280.00
INFLOW= .1595E+02 EXCESS= .0000E+00 OUTFLOW= .1534E+02 BASIN STORAGE=
1.00 216.92 284,48 1.56 1.00 216.85 285.00
INFLOW= .2133E+02 EXCESS= .0000E+00 OUTFLOW= .2059E+02 BASIN STORAGE=
73 308.75 280.76 1.61 1.00 308.74 281.00
INFLOW= .3140E+02 EXCESS= .0000E+00 OUTFLOW= .3125E+02 BASIN STORAGE=
1.00 247.89 310.38 1.40 1.00 247.86 311.00
INFLOW= .3370E+02 EXCESS= .0000E+00 OUTFLOW= .3204E+02 BASIN STORAGE=
.80 247.85 312.14 1.38 1.00 247.85 312.00
INFLOW= .3198E+02 EXCESS= .0000E+00 OUTFLOW= .3144E+02 BASIN STORAGE=
1.00 73.19 281.36 1.41 1.00 73.19 281.00
INFLOW= .8431E+01 EXCESS= .0000E+00 OUTFLOW= .8318E+01 BASIN STORAGE=
1.00 87.95 280.20 1.48 1.00 87.94 280.00
INFLOW= .1075E+02 EXCESS= .0000E+00 OUTFLOW= .1033E+02 BASIN STORAGE=
.93 122.26 277.;2 1.61 1.00 122.25 278.00
INFLOW= .1474E+02 EXCESS= .0000E+0C OUTFLOW= .1458E+02 BASIN STORAGE=
1.00 138.45 278.38 1.64 1.00 138.41 279.00

VOLUME

(IN)

-1

.2484E+01 PERCENT

1.59

.5994E+00 PERCENT

1.55

. 744TE+00 PERCENT

1.61

. 1794E+00 PERCENT

1.40

-1651E+01 PERCENT

1.37

.5359E+00 PERCENT

1.40

.1245E+00 PERCENT

1.48

.4298E+00 PERCENT

1.61

.1608E+00 PERCENT

1.64

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-1

.0

-1




C TINUITY

CONTINUITY

C 'TINUITY

CAMTINUITY

CONTINUITY

C TINUITY

CONTINUITY

CunTINUITY

C TINUITY

CONTINUITY

C-.TINUITY

SUMMARY
RCP4N
SUMMARY
RPOWER
SUMMARY
RC7
SUMMARY
RCPéNé
SUMMARY
RCP6§B
SUMMARY
RCPENC
SUMMARY
RCP7NA
SUMMARY
RPOWER
SUMMARY
RDET1
SUMMARY

RDETN

SUMMARY

(AC~FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

CAC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

INFLOW= .1678E+02 EXCESS= .0000E+00 OQUTFLOW= .1648E+02 BASIN

.83 164.27

INFLOW= .2022E+02 EXCESS= .0000E+00 OUTFLOW= .2007E+02 BASIN

1.00 323.48

INFLOW= .4302E+02 EXCESS= .0000E+00 OUTFLOW= .4028E+02 BASIN

1.00 64.05

.5675E+01 EXCESS=

INFLOW=

.83 136.49

INFLOW= .1332E+02 EXCESS= .0000E+00 OUTFLOW= .1326E+02 BASIN

1.00 175.10

INFLOW= .1757E+02 EXCESS= .0000E+00 OUTFLOW= .1741E+02 BASIN

.73 271.87

INFLOW= .2656E+02 EXCESS= .0000E+00 OUTFLOW= .2650E+02 BASIN

.97 323.38

276.46

275.32

269.23

266.64

260.62 -

259.48

1.72

359.42 .68

1.22

.0000E+00 OUTFLOW= .5465E+01 BASIN

1.42

1.48

1.62

1.67

1.00

1.00

1.00

1.00

1.00

1.00

1.00

164.24

323.46

64.05

136.46

175.09

271.80

323.36

STORAGE=

277.00

STORAGE=

359.00

STORAGE=

276.00

STORAGE=

269.00

STORAGE=

267.00

STORAGE=

260.00

STORAGE=

260.00

INFLOW= .3128E+02 EXCESS= .0000E+00 OUTFLOW= .3116E+02 BASIN STORAGE=

1.00 514.10

344.98 a7

1.00

514.10

345.00

INFLOW= .7690E+02 EXCESS= .0000E+00 OUTFLOW= .6569E+02 BASIN STORAGE=

1.00 17.83

309.04 .34

1.00

17.83

309.00

INFLOW= .3626E+01 EXCESS= .0000E+00 OUTFLOW= .3484E+01 BASIN STORAGE=

1.00 25.94

359.00

.23

1.00

25.94

359.00

INFLOW= .7136E+01 EXCESS= .0000E+00 OUTFLOW= .6767E+01 BASIN STORAGE=

.3010E+00 PERCENT

1.7

-1797e+00 PERCENT

.2843E+01 PERCENT

1.22

-2108E+00 PERCENT

1.42

.5702E-01 PERCENT

1.48

.1819E+00 PERCENT

1.62

.7329E-01 PERCENT

1.67

.1393E+00 PERCENT

.76

. 1116E+02 PERCENT

34

.1509E+00 PERCENT

.23

.3640E+00 PERCENT

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-.2

-1

.

-.2

.1




C TINUITY

C™TINUITY

CONTINUITY

C TINUITY

CONTINUITY

CunTINUITY

C TINUITY

CONTINUITY

C..TINUITY

C TINUITY

CONTINUITY

RCP14N
SUMMARY
RCP15N
SUMMARY
RCP16N
SUMMARY
RCP12N
SUMMARY
RCP12N
SUMMA%Y
RCP20N
SUMMARY
R17N
SUMMARY
RCP18N
SUMMARY
RCP20M
SUMMARY
R1S
SUMMARY
R2S

SUMMARY

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

1.21 51.02 244 .69 2.81 1.00 50.98
INFLOW= .5111E+01 EXCESS= .0000E+00 OUTFLOW= .5092E+01 BASIN
.58 72.45 243.29 2.81 1.00 72.39
INFLOW= .7194E+01 EXCESS= .COCOE+00 OUTFLOW= .7186E+01 BASIN
.31 94.18 243.52 2.80 1.00 94.13
INFLOW= .9354E+01 EXCESS= .000CE+00 OUTFLOW= .9346E+01 BASIN
.21 64.58 241,43 2.18 1.00 64.52
INFLOW= ,4934E+01 EXCESS= ,0000E+00 OQUTFLOW= .4933E+01 BASIN
.49 157.71 242.93 2.55 1.00 157.70
INFLOW= .1428E+02 EXCESS=‘.0000E+00 OUTFLOW= .1426E+02 BASIN
.08 173.25 243.16 2.57 1.00 173.20
INFLOW= .1576E+02 EXCESS= .0600E+00 OUTFLOW= .1576E+02 BASIN
.23 106.18 269.36 1.84 1.00 106.17
INFLOW= .1172E+02 EXCESS= .0000E+00 OUTFLOW= .1170E+02 BASIN
.58 66.51 244.23 2.80 1.00 66.49
INFLOW= .6673E+01 EXCE§S= .0000E+00 OUTFLOW= .6664E+01 BASIN
.26 108.05 243.06 2.80 1.00 108.04
INFLOW= .1071E+02 EXCESS= .0000E+00 OUTFLOW= .1071E+02 BASIN
1.12 71.36 278.43 1.02 1.00 71.34
INFLOW= .6556E+01 EXCESS= .0000E+00 OUTFLOW= .6155E+0%1 BASIN
1.00 158.76 253.64 1.56 1.00 158.60

INFLOW= .1079E+02 EXCESS= .Q000E+00 OUTFLOW= .1070E+02 BASIN

245.00.
STORAGE=
243.00
STORAGE=
244.00
STORAGEf
241.00
STORAGE=
243.00
STORAGE=
243.00
STORAGE=
269.00
STORAGE=
244.00
STORAGE=
243.00
STORAGE=
279.00
STORAGE=

253.00

STORAGE=

2.81

.2199E-01 PERCENT

2.81

.9767E-02 PERCENT

2.80

.9112E-02 PERCENT

2.18

.1757E-02 PERCENT

2.55

.1496E-01 PERCENT

.3353E-02 PERCENT

1.84

.1491E-01 PERCENT

2.80

.1053E-01 PERCENT

2.80

.3113E-02 PERCENT

1.02

.4022E+00 PERCENT

1.56

-1216E+00 PERCENT

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-3




R8S MANE 1.00 36.11 259.00 1.73 1.09 36.11 259.00 1.73

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2991E+01 EXCESS= ,00COE+00 OUTFLOW= .2961E+01 BASIN STORAGE= .3266E-01 PERCENT ERROR=
R14SA MANE 1.00 49.97 250.00 2.1 1.00 49.97 250.00 2.11

(27 TINUITY SUMMARY (AC-FT) - INFLOW= .3982E+01 EXCESS= .0000E+00 OUTFLOW= .3938E+01 BASIN STORAGE= .4687E-01 PERCENT ERROR=

RCPO2 MANE 1.00 529.04 290.00 1.40 1.00 529.04 290.00 1.40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9834E+02 EXCESS= .0000E+00 OUTFLOW= .9289E+02 BASIN STORAGE= .5412E+01 PERCENT ERROR=

-1

.0




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

PLAN T ciiivinnnnens .e INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1364.00 1368.00 1368.00
STORAGE 0. . 29. 29.
OUTFLOW 0. 60. 60.
RATIO MAXIMUM MAXIMUM MAXTMUM MAXIMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE OQUTFLOW OVER TOP  MAX OUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS - HOURS

1.00 1367.31 .00 18. 44, .00 5.98

TIME OF
FAILURE
HOURS

.00




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

PLAN 1 civivieninnnnan INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1352.00 1357.00 1357.00
STORAGE 0. 6. 6.
OUTFLOW 0. 204. 204.
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 1357.53 .53 9. 248. .98 5.10 .00




RATIO
OF
PMF

1.00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION

DET3N

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

INITIAL VALUE

ELEVATION 1345.00
STORAGE 0.
QUTFLOW 0.
MAXIMUM MAXIMUM MAXIMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
1351.05 .05 23.

SPILLWAY CREST TOP OF DAM
1351.00 1351.00
23. 23.

284, 284.
MAXTMUM DURATION TIME OF
OUTFLOW OVER TOP  MAX OUTFLOW

CFS HOURS HOURS
287. .45 5.67

N

TIME OF
FAILURE
HOURS

.00




RATIO
OF
PMF

1.00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION

DET8N

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

INITIAL VALUE

ELEVATION 1340.00
STORAGE 0.
OUTFLOW 0.
MAXIMUM MAXIMUM MAXIMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
1346.42 .00 20.

SPILLWAY CREST

1347.00
24.
235.

MAXIMUM
OUTFLOW
CFS

219.

TOP OF DAM
1347.00
24.
235.
DURATION TIME OF
OVER TOP  MAX OUTFLOW
HOURS HOURS
.00 4.95

TIME OF
FAILURE
HOURS

.00




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

PLAN 1 coenieenennnnnn INITIAL VALUE SPILLWAY CREST ‘TOP OF DAM
ELEVATION 1352.00 1356.00 1356.00
STORAGE 0. 17. 17.
QUTFLOW 0. 19. 19.
RATIO MAXIMUM MAXIMUM MAXTMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE CUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS HOURS

1.00 1355.60 .00 14. 18. .00 5.05 .00




RATIO
OF
PMF

1.00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION

DETN

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

INITIAL VALUE

ELEVATION 1334.00
STORAGE 0.
QUTFLOW 2.
MAXIMUM MAXTMUM MAXIMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
1340.95 .00 36.

SPILLWAY CREST TOP OF DAM
1343.00 1343.00

54. 54.

27. 27.
MAXIMUM DURATICN TIME OF
OUTFLOW OVER TOP  MAX OUTFLOW

CFs HOURS HOURS
26. .00 5.98

TIME OF
FAILURE
HOURS

.00




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

PLAN 1 caeaennen. cessa INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1322.00 1333.00 1333.00
STORAGE 0. 40. 40.
OUTFLOW 0. 30. 30.
RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OQUTFLOW

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

1.00 1332.28 .00 36. 29. .00 5.98

TIME OF
FAILURE
HOURS

.00




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

PLAN 1 ......... cennes INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1339.00 1350.00 1350.00
STORAGE 0. 63. 63.
OUTFLOW 0. 354. 354.
RATIO MAXIMUM MAXIMUM MAXTMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE QUTFLOW 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

¢




PLAN 1

RATIO
OF
PMF

1.00

NORMAL END OF HEC-1 ***

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

INITIAL VALUE

ELEVATION 1336.00
STORAGE 0.
OUTFLOW 0.
MAXIMUM MAXIMUM MAXTMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
1341.27 .00 14.

DETW

SPILLWAY CREST TOP OF DAM
1345.00 1345.00
41. 41.

355. 355.
MAXIMUM DURATION TIME OF
OQUTFLOW OVER TOP  MAX QUTFLOW

CFs HOURS HOURS
221. .00 4.48

TIME OF
FAILURE
HOURS

.00




Appendix Il
HY-8 (Det-NW Outlet)



C'IRENT DATE: 06-06-2002 FILE DATE: 06-06-2002 '
 RENT TIME: 10:30:17 FILE NAME: 53111-NW e Og*’e

--------------------------------------------

§ 14433454434a444444538488a FHWA CULVERT ANALYSIS 8344884445444883444434444448

¢ 134353334343533454443444 HY-8, VERSION 6.1 §4444444844444544844444444
0ad46343333444484543448844443340453444444844454344448888884488444444444a4444444¢
°ce SITE DATA ° CULVERT SHAPE, MATERIAL, INLET °
¢ 1 044343324444444444444444444644444444454444444444444544444aa448444444444848440
€ "o INLET OQUTLET CULVERT ° BARRELS °
° VvV ° ELEV. ELEV. LENGTH ° SHAPE SPAN  RISE MANNING  INLET °
°un,°  (ft) (ft) (ft) ° MATERIAL (ft)y (ft) n TYPE °
¢ °1322.00 1320.06 605.50 ° 1 RCP 2.00 2.00 .012 CONVENTIONAL®
e 1 0 o -]
ﬂgﬂ L] o
c ‘o o L]
l'ﬂ L o
060 o aQ

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

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

¢ 18344584834444384304344394343232334434354432324234343424443454343483308a4448a4a

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

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: 53111-NW DATE: 06-06-2002
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
1322.00 0.000 0.00 0.00 0.00
1322.93 0.000 3.00 0.00 0.00
1323.34 0.000 6.00 0.00 0.00
1323.69 0.000 9.00 0.00 0.00
1324.01 0.000 12.00 0.00 0.00
1324.40 0.000 15.00 0.00 0.00
1325.58 0.000 18.00 0.00 0.00
1326.76 0.000 20.00 0.00 0.00
1329.09 0.000 24.00 . 0.00 0.00
1331.03 0.000 27.00 0.00 0.00
1332.97 -0.009 30.00 0.29 : 0.97

433444344442448444444488844444444444444444404444444488444844484884848a8444444444
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

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




C RENT DATE: 06-06-2002
CUKRENT TIME: 10:30:17

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

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

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

----------------------------------------------------------

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

Dis- HEAD- INLET OUTLET
CHARGE  WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE ODEPTH DEPTH DEPTH DEPTH VEL.  VEL.
.cfs) (fry  (ft) (ft) <Fé> (ft) (fr) (ft) (ft) (fps) (fps)
448443844454444344444444454454483444444904444344448845455554544444455433044858344
0.00 1322.00 0.00 0.00 O-NF 0.00 0.00 o0.00 -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 1.2
6.00 1323.34 1.24 1.34 2-M2c 0.92 0.8 0.86 -0.30 4.63 1.64
9.00 1323.69 1.60 1.69 2-M2¢ 1.17 1.07 1.07 -0.28 5.28 1.93
12.00 1324.01 1.92 2.01 2-M2c 1.46 1.26 1.24 -0.27 5.8 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-M2¢ 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.M

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

1322.00 ft
0.00 ft

El. inlet face invert
El. inlet throat invert

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

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

El. outlet invert 1320.06 ft
El. inlet crest 0.00 ft

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

% %% SITE DATA rdrdded CULVERT INVERT dede dede sk de ke ve de e de ok Ao

INLET STATION

INLET ELEVATION

OQUTLET STATION

QUTLET 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

wkkd® CULVERT DATA SUMMARY #ihsesisodessrd kst ks
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING’S n  0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE

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

¢ 1482823224448342248932289439408992248444444444844484444444444844443444444a4444




3

CUI :NT DATE: 06-06-2002 FILE DATE: 06-06-2002
CURRENT TIME: 10:30:17 FILE NAME: 53111-NW

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

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

*% k% REGULAR CHANNEL CROSS SECTION *¥wkddiiskddiics

BOTTOM WIDTH 60.00 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.010
MANNING’S n (.01-0.1) 0.014
CHANNEL INVERT ELEVATION 1319.70 ft

CULVERT NO.1 OUTLET INVERT ELEVATION  1320.06 ft
*% k%% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL.  SHEAR
(cfs) (ft)  NUMBER (ftd  (f/s) (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 1319.76 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 0.1 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 3.1 0.10

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

4¢ 13333444444334344444444 ROADWAY OVERTOPPING DATA &adddaddddadsdasdadaaddaaa

P Y Y S S S Y Y eV VN NV N T N Y T vV T ey vy erreeeyeeeny;

4¢ 14445843444344844445084488004444444094480044444444444335444084404444aa04444444a
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH 14.00 ft
CREST LENGTH 200.00 ft
OVERTOPPING CREST ELEVATION 1333.00 ft

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




Appendix 1V
StormCAD Analysis




" Scenario: Base

DET-NW.
P6
20-N
P-5
19-N
[
P4
18-NB
[
P-3
\
\. 18NA
P-2
16-NB P-1 16-NA
=
Title: WILLIAMS GATEWAY AIRPORT Project Engineer: Gilbertson Associates, Inc.
j\admin\531\11\18n-detnw$(9-12-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]

06/06/02 02:21:58 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report
Label Up. Dn. System L S Size # n Q Up. Dn. Up. Dn. Up. Dn. HGL HGL Exc.
Nod Node Q (ft) (fut) 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] 2.99 291 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 3.21f 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 DET-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 Project Engineer: Gilbertson Associates, Inc.
j\admin\531\11\18n-detnw$(9-12-01).stm Gilbertson Assoclates, Inc. . StormCAD v4.1.1 [4.2014]

06/07/02 07:55:01 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Scenario: Base

Node Report
Label %dditiona Total Ground Rim Hydraulic | Hydraulic
Flow System Elevation Elevation Grade Grade
(cfs) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (M
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.
StormCAD v4.1.1 [4.2014]
+1-203-755-1666 Page 1 of 1

Gilbertson Associates, Inc.
37 Brookside Road Waterbury, CT 06708 USA




3.0

4.0

MAPPING INFORMATION
The available mapping utilized in this study were as follows:

. Aerial Mapping: Aerial mapping conducted on March 29, 2001. A topographic map of
the project site with contour interval of | foot and scale of 1"=100' was utilized for on-

site drainage basin delineation.

HYDROLOGIC ANALYSIS

4.1 General

The following outlines the design c’riteria used to develop this hydrologic analysis:

e Hydrologic calculations were completed for the 100-Year storm frequency

e Storm duration of 6 hours was investigated

e Rainfall depth-duration-frequency data were generated using the PREFRE
computer program (Ref. 2) and the Maricopa County Isopluvial Maps

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

e Time of Concentration was determined using the guidelines presented in the
Drainage Design Manual (Ref. 1)

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

e Storm water runoff impacting the project site was estimated assuming
"undeveloped conditions"for off-site areas

e U.S. Army Corps of Engineers HEC-| computer program was utilized for

hydrograph generation.




4.2

5.0

6.0

Only the Developed Conditions, 100-year, 6-hour HEC-1 code was modified from the

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

Precipitation

Rainfall depths for the study area were selected from isopluvial maps found in the Maricopa
County, Drainage Manual (Ref. 1). Precipitation frequency values were generated then

using PREFRE computer program (Ref. 2). Resuilts can be found in Appendix I.
FAA and USDA

Coordination with the Federal Aviation Administration and the United States
Department of Agriculture were accomplished during preparation of the Williams Gateway
Airport Hydrology Study and Master Drainage FPlan. An update of the current project was

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

IMPLEMENTATION

Construction of all proposed drainage improvements and the dedication of all proposed
drainage easements will the responsibility of WGA. 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..




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 [”. 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 2001.




Appendix |
Prefre-Rainfall data




53102ppt.out

*** QU TPUT DATA ***
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES

PRECIPITATION FREQUENCY VALUES FOR Williams Gateway Alrport

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 .38 .46 .56 .64 71 .89
10-MIN .42 .59 .70 .86 .98 1.10 1.37
15~-MIN .52 .74 .89 1.09 1.25 1.41 1.77
30-MIN .68 .99 1.20 1.47 1.69 1.91 2.40
1-HR .83 1.22 1.48 1.84 2.11 2.38 3.01
2-HR .92 1.34 1.62 2.00 2.30 2.59 3.27
3-HR .99 1.42 1.72 2.12 2.43 2.73 3.44
6-HR 1.10 1.58 1.89 2.33 2.67 3.00 3.77
12-HR 1.23 1.74 2.09 2.57 2.93 3.30 4.14
24-HR 1.35 1.91 2.29 2.80 3.20 3.60 4.52

* 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

# x * * END OF RUN * * * *

Page 1

5-MIN

-10-MIN

15-MIN
30-MIN
1-HR
2-HR
3-HR
6-HR
12-HR

- 24-HR
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HEC-/ (Developed)




hedkdkdededededededek dodk dedrdede ek ok dedede ke ke ke Rk ke de ke ke ke khk e e e e Je Je o e vk e e e e e Fe e e e e e e de Ko o dede K e dede o de e e dede e

* % * . *
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  06JUNO2 TIME 10:40:29 * * (916) 756-1104 *
* * *
e dede dede e e o e e e de e e e e e ok ke e e sk ke e e e e e ok e s e ok e e e e de de ke e e de e e de e e e e e de e de de e e dede e e dedede g e ek ke e de e de e

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, HECIDB, 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

Ocv&/o )
100"7? ) L-he




LINE

O ~NONUVT NN =

B s gy
NN =00

- -
© N

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

32
33
34
35
36
37
38
39

40
41
42

HEC-1 INPUT PAGE

IDeeeennn Tevenrnn 2iinnan kSRR bevenunn . J Geevennn [OPPTTN Beveuenn - S 10
1D WILLIAMS GATEWAY AIRPORT HYDROLOGY DATE:SEPT.18, 2001

D PREPARED BY: GILBERTSON ASSOCIATES Jos# 53111

10

ID FILE NAME:531CP6 .DAT

ID e e e e e e e v e v e e ke de e T e e e 3 v e v 7 e e e e e e e g 3k e e e e e e v e v T e ke e e e e e e e e de o de I e e o o e e e e e v e de e e e
D 0. PROPOSED CONDITIONS WATERSHED.

ID 1. HYPOTHETICAL STORM DISTRIBUTION PATTERN USING THE MCFCD MANUAL.

1D 2. 100-YR, 6-HR RAINFALL EVENT.

D 3. GREEN AND AMPT INFILTRATION EQUATION FOR RAINFALL EXCESS.

ID 4. CLARK UNIT HYDROGRAPH METHOD TO ESTIMATE RAINFALL EXCESS.

10 5. KINEMATIC WAVE TECHNIQUE FOR CHANNEL ROUTING.

1D 6. LEVEL-POOL FOR RESERVOIR ROUTING.

10 7. HEC-1 LARGE ARRAY VERSION 4.1 (JUNE 1998).

1D 8. INCREASED PIPE CAPACITIES TO FACILITATE 24-HR FLOODWAY IMPACT

I D g v g v e d e s e v e sk e e e s e e 2k i e o ok e e o ok e e e e v e s e e v 7 e e e e sl e e e e v g e e e e e e e e ok v e e 3 e o o e e e e o o vk e
D ’

*DIAGRAM

IT 1 360

10 5

*

KK N

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 J144 .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 ] 3 5 8 12 20 43 75 90 96
UA 100

*

KK c2

KM  ROUTE THROUGH PONDING AREA WITH CULVERT C2 AS THE LOW FLOW OUTLET

KM LOW FLOW 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 RPOWER

KM  ROUTE OUTFLOW FROM C2 THROUGH THE POWERLINE FLOODWAY

RK 3900 .0028 .035 TRAP 50 3

*




LINE

43
b4
45
46
47
48
49
50

51
52
53
54

55

56"

57
58
59
60
61
62

63
64
65

66
67
68
69

70
7
72

74

76

78
79
80

HEC-1 INPUT

ID.ceenne L. Caveanen 3....... bivivans Siacnnes [ ST B : J 9nee 10

KK 2NA

KM  SUB-BASIN 2NA

KM L= .71 Kb = .052 Adj. Slope = 18.0
BA .181

LG .350 .250 9.700 .040 1.000

uc 667 475

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

*

KK R2NA

KM  ROUTE HYDROGRAPH FROM SUB-BASIN 2NA TO CP2NB
KM  DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)

RK 2700 .0028 .035 TRAP 1 4
*

KK 2NB

KM  SUB-BASIN 2NB

KM L= .51 Kb = .056 Adj. Slope = 14.0

BA .067

LG .330 .230 9.700 .040  6.000
uc .625 .598

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

*

KK  CP2NB

KM  COMBINE HYDROGRAPHS R2NA & 2NB

HC 2

*

KK RCP2NB

KM  ROUTE COMBINED HYDROGRAPHS TO CP2NC
KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)

RK 2100  .0028 .035 TRAP 1 4
*

KK 2NC

KM  SUB-BASIN 2NC

KM L= .56 Kb=.054 Adj. Slope = 25.0

BA -116

LG .340 .260 8.800 .040 5.00
uc .525 .388

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

%*

KK  CP2NC

KM  COMBINE HYDROGRAPHS RCP2NB & 2NC
HC 2




LINE

81
82

85

87
88
89
90
91

92
93
9%

95
96
97
98

100
101
102

103
104
105

106
107
108
109

110

111

112
113
114
115
116
117

HEC-1 INPUT PAGE

4 T . D S SeieceadbenineeclenneeBaiiil9......10

KK

RK

$EER

LG
uc
UA
UA

KK

HC

BEER

SA
SQ
SE
ST

KK

RK

*REER

KK

KM
BA
LG
uc
UA
UA

RCP2NC

ROUTE COMBINED HYDROGRAPHS TO CP2NC
510 .0027 .040 \ TRAP 5 4
2ND

SUB-BASIN 2ND
L= .38 Kb = .058 Adj. Slope = 29.0
.064 /
.350 .290  8.400 .050 5.000
429 .320 .
0 3 5 8 12 20 43 75 90 96
100

CP2ND
COMBINE HYDROGRAPHS RCP2NC & 2ND
2

c4 :
ROUTE THROUGH PONDING AREA WITH CULVERT C4 AS THE LOW FLOW OUTLET
LOW FLOW OUTLET: DOUBLE 53"x34" RCP
1 STOR 0 _
0.014 0.117 0.281 1.236 2.457 4.540
0 120 62.0 119.0 165.0 204.0
1352 1353 1354 1355 1356 1357

1357 20 3 1.5
RCP2ND
ROUTE OQUTFLOW FROM CULVERT C4 THROUGH EXISTING CHANNNEL
1050 .002 .040 TRAP 10 10
RCP2ND

ROUTE COMBINED HYDROGRAPHS THROUGH IMPROVED CHANNEL TO POND AREA (CULVERT C6)
DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
1100 0N .035 TRAP 10 4

2NE
SUB-BASIN 2NE
L= .81 Kb= .052 Adj. Stope = 19.0

.M
.320 .320 6.800 .100 17.00
.729 77
0 3 5 8 12 20 43 75 90 96
100




HEC-1 INPUT PAGE

LINE IDeceenee LT e . T LT R - PP AP . s ST T T
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= .26 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
ce *
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 .260 176 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 RCPZNF & 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




LINE

158
159

160
161
162

163
164
165
166

167
168
169
170
171
172
173
174

175
176
177

178
179
180
181

182
183
184
185
186
187
188
189

190
191
192

UA
UA

KK

HC

*RZEER

SEER

LG
uc
UA
UA

*BER

KK

KM
RK

$EER

LG
uc
UA
UA

KK
KM
HC

HEC-1 INPUT PAGE

...... - N Y. P - Ty Rt . R ST
0 3 5 8 12 20 43 7 90 96
100
CP2NH
COMBINE HYDROGRAPHS RCPZ2NG & 2NH
2
RCP2NH
ROUTE COMBINED HYDROGRAPHS TO CP4N
DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
1290 .014 .035 TRAP 38 4
4N
SUB-BASIN 4N
L= .32 Kb=.,051 Adj. Slope = 31.0
.031
.240 160 9.700 .040 43.00
.342 327
0 3 5 8 12 20 43 75 90 96
100
CP4N
COMBINE HYDROGRAPHS RCP2NH & 4N
2
RCP4N

ROUTE COMBINED HYDROGRAPHS TO CP3N (POND AREA FOR CULVERT Cé)
DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
760 .0105 .035 TRAP 38 4
3N
SUB-BASIN 3N
L= .57 Kb=.052 Adj. Slope = 23.0
.138
.330 .280 8.400 .050 5.00
.542 369
0 3 5 8 12 20 43 75 90 96
100
CP3N
COMBINE HYDROGRAPHS RCP2ND, RCP4N & 3N
3




LINE

193
194
195
196
197
198
199
200

201
202
203

204
205
206

207
208
209
210
211
212
213
214

215
216
217

218
219
220
221
222
223
224
225

226
227
228

o

HEC-1 INPUT

ID....... | PP 2eeeaces K JUP beuennn. Sevenen. [ T Tewaeaen P Qe 10

KK
KM
KM
RS

SA
sQ
SE

ST
*

KK
KM

HC
*

KK
KM

RK
*

KK
KM
KM
BA
LG
uc

UA
UA

*

KK
KM
RK

*

KK
KM
KM
BA
LG
uc
UA
UA

*

KK
KM
HC

*

DET3N
ROUTE THROUGH PONDING AREA WITH CULVERT C6 AS THE LOW FLOW OUTLET
LOW FLOW OUTLET:QUADRUPLE 36" RCP
1 STOR 0
.3 7 1.8 3.3 5.8 7.3 8.0
0 25 7 132 200 250 284
1345 1346 1347 1348 1349 1350 1351
1351 20 3 1.5
CPOWER
COMBINE HYDROGRAPHS RPOWER & C6
2
RPOWER |
ROUTE OUTFLOW FROM C2 THROUGH THE POWERLINE FLOODWAY
1400 .0023 .035 TRAP 50 3
SN
SUB-BASIN 5N
L= .44 Kb= .055 Adj. Slope = 20.0
.084
33 .33 4.70 .23 13.000
.563 416
0 3 5 8 12 20 43 75 90
100
RC7
ROUTE HYDROGRAPH (OUTFLOW FROM PIPE) TO CP&NA
1550 .005 .040 TRAP 10 50
6NA
SUB-BASIN 6NA
L= .45 Kb = .029 Adj. Slope = 20.0
.091
.30 .30 5.00 .20 28.00
375 .258
0 3 5 8 12 20 43 75 90
100
CP6NA
COMBINE HYDROGRAPHS RC7 & 6NA
2

96

96




LINE

229
230
231
232

233
234
235
236
237
238
239
240

241
242
243

244
245
246
247

248
249
250
251
252
253
254
255

256
257
258

259
260
261
262

263
264
265
266
267
268

s

HEC-1 INPUT PAGE

{1 PP P S K J— beaana.. 5..... - P Toeenne. 8.ceven9ennnn. 10
KK RCP6NA
KM  ROUTE COMBINED HYDROGRAPHS TO CP6NB
KM DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
RK 985 .015 .035 TRAP 10 5
*
6NB

SUB-BASIN 6NB

L= .23 Kb=.031 Adj. Slope = 17.0
.045

L6 .280 .270 7.000 .090 22.00

uc 275 .160

$EER

UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
KK  CPéNB
KM  COMBINE HYDROGRAPHS CP6NA & 6NB
HC 2
*
KK RCP6NB
KM  ROUTE COMBINED HYDROGRAPHS TO CP&NC
KM  DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
RK 2150 015 .035 TRAP 10 5
*
6NC

SUB-BASIN 6NC
L= .44 Kb= .029 Adj. Slope = 23.0
.086

LG .300 .200 9.700 .040 21.00

uc 333 .229

SEER

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

*

KK  CPéNC

KM  COMBINE HYDROGRAPHS RCPENB & 6NC

HC 2

*

KK RCPENC

KM  RCUTE COMBINED HYDROGRAPHS TO CP7NA
KM  DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)

RK 905 .015 .035 TRAP 10 5
»*

KK 7NA

KM  SUB-BASIN 7NA

KM L= .23 kb= .031 Adj. Slope = ~ 9.0

BA .044

LG .280 .190 9.700 .040 23.000
uc .333 .200




LINE

269
270

271
272
273

274
275
276
277

278
279
280
281
282
283
284
285

286
287
288
289
290
291
292
293

294
295
296

297
298
299
300
301
302
303
304

¢

*REER

SEER

LG
uc
UA
UA

$SEER

LG
uc
UA
UA

KK

HC

KK
KM

BA
LG
uc
UA
UA

HEC-1 INPUT PAGE

O Iy P 3..... eebeeaana. 5.eaen.. (- RN M N NI 10

0 3 5 8 12 20 43 I£] 90 96

CP7NA
COMBINE HYDROGRAPHS RCPENC & 7NA
2

RCP7NA

ROUTE COMBINED HYDROGRAPHS TO CP7NB

DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY KIMLEY-HORN (NOV. 1997)
1470 .013 .035 TRAP 10 5

7NB
SUB-BASIN 7NB
L= .32 Kb =.030 Adj. Slope = 25.0

.063
.290 .200 9.700 .040 26.00
279 174
0 3 5 8 12 20 43 75 90 96
100
7NC

SUB-BASIN 7NC
L= .10 kb = .034 Adj. Slope = 20.0
.012
.230 .150 9.700 .040 41.000
175 .105
0 3 5 8 12 20 43 s 90 96
100

CP7NB
COMBINE HYDROGRAPHS RCP7NA, 7NB & 7NC
3

8N
SUB-BASIN 8N
L= .42 Kb= .054 Adj. Slope = 17.0

.072
.310 .230 8.800 .040 17.00
.508 -391
0 3 5 8 12 20 43 75 90 96
100 '




LINE

305
306
307

308
309
310
31
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

(Y8

HEC-1 INPUT PAGE

{1 J - P PP P A N TP AP ST TP - FOpppa - R 1)

KK
KM
HC

Z2ZR

SA
sQ
SE
ST

KX
KM
HC

KK
KM
RK

KK
KM
BA
LG
uc
UA
UA

KK
KM
KM
RK

CP8N
COMBINE HYDROGRAPHS CP7NB & 8N
2 g
DET8N
ROUTE THROUGH PONDING AREA WITH CULVERT C10 AS THE LOW FLOW CUTLET
LOW FLOW OUTLET: TRIPLE 36" RCP
1 STOR 0 :
0.05 .8 1 2.5 3.9 5.6 6.7 7.1
o 17.5 50 100 149 180 208 235
1340 1341 1342 1343 1344 1345 1346 1347
1347 20 3 1.5 ’
CPOWER
COMBINE HYDROGRAPHS RPOWER & C10
2
RPOWER
ROUTE OUTFLOW FROM C10 THROUGH THE POWERLINE FLOODWAY
3600 .0023 .035 TRAP 50 3
9N
" SUB-BASIN SN
.194
.300 310  6.600 .110 15.000
.286 .168
0 3 5 8 12 20 43 75 90 96
100 ‘ )
DETMID
DETENTION BASIN
LOW FLOW OUTLET: SINGLE 24" CIRCULAR PIPE
1 STOR -1
0 0.2 0.886 2.2 4.18 6.2 7.9 8.6 8.9
0 2 4.5 7.4 10 13.5 16 17.5 19.2
1352.0 1352.5 1353.0 1353.5 - 1354.0 1354.5 1355.0 1355.5 1356.0

1356.0 20 3 1.5

RDET1

ROUTE OUTFLOW FROM DETENTION BASIN TO CP10N

DATA OBTAINED FROM IMPROVEMENT PLANS PREPARED BY GILBERTSON ASSCC. (1998)
3166  .0048 .012 CIRC 2




LINE

341
342
343
344
345
346
347

348
349
350

351
352
353
354
355
356
357
358

359
360
361
362
363
364
365

366
367
368

369
370
371
372
373
374
375

376
377
378

HEC-1 INPUT
 §» JRR PR 2iiianene K JR L T - J Teeeanne L PO Peernnn
KK 10N
KM  SUB-BASIN 10N
BA .227
LG .300 .200 9.700 .040 18.000
uc .257 134
UA 0 3 5 8 12 20 43 75 90
UA 100
»*
KK CP1ON
KM COMBINE HYDROGRAPHS RDET & 10N
HC 2
*
KK 1IN
KM SUB-BASIN 11N .
KM L= .42 Kb = .030 Adj. Slope = 14.0
BA .069
LG .250 2640  5.000 .200 50.000
uc .251 .195
UA 0 3 5 8 12 20 43 75 90
UA 100
*
KK 13N1
KM  PARTIAL RUNOFF FROM SUB-BASIN 13N, EAST HALF 13NA-I1
BA .0184
LG .050 .000 5.000 .200 100.000
uc .165 .150
UA 1] 5 16 30 65 77 84 90 94
UA 100
»*
KK CP1IN
KM  COMBINE 11N AND 13N
HC 2
*
KK 12N
KM  SUB-BASIN 12N
BA 043
LG .270 .200 8.800 040 42.00
uc .22 .188
UA 0 3 5 8 12 20 43 75 90
UA 100
o*
KK CP12N
KM COMBINE HYDROGRAPHS RCP11N AND 12N
HC 2

10

96

96

97

96

PAGE 10



LINE

379
380
381

382
383
384
385
386
387
388
389

390
39
392

393
394
395

396
397
398
399
400
401
402

403
404
405
406
407
408
409

410
41
412

413
414
415

()
<

KK

HC

BEER

SA
sQ
SE
ST

KK

RO

KK

HC

KK

BA
LG
uc
UA
UA

KK

BA

LG

uc

UA

UA

KK

HC

KK

RK

HEC-1 INPUT
...... LTS i PR S . - PP TR R - R T T L
CPALL
COMBINE CP12N AND CP1ON
2
DETN
DETENTION BASIN NORTH
LOW FLOW OUTLET:30"RCP
1 STOR 0
.183 1.35 3.87 5.6 6.53 7.08 7.65 8.26 8.78 9.52
2 10 19 21 22 24 25 26 26.5 27
1334 1335 1336 1337 1338 1339 1340 1341 1342 1343
1343 20 3 1.5
RDETN
ROUTE DETN TO CPOWER
3000 .00143 013 CIRC 2.5
CPDET
COMBINE RDETN AND CPOWER
2
13N
RUNOFF FROM BASIN 13N
.017
.05 .000 5.000 .200 100.0
197 .191
0 3 5 8 12 20 43 75 90 96
100
14N
SUB-BASIN 14N
.017
.050 .000 7.600 .070 100.000
-154 .135
o 5 16 30 65 7 84 90 9% 97
100
CP14N
COMBINE HYDROGRAPHS R13N & 14N
2
RCP14N
ROUTE COMBINED HYDROGRAPHS TO CP15N
600  .0033 .012 TRAP 1 150

PAGE 11




LINE

416
417
418
419
420
421
422
423

424
425
426

427
428
429

430
431
432
433
434
435
436

437
438
439

440
441
442

443
444
445
446
447
448
449

450
451
452
453
454
455

SEER

LG
uc
UA
UA
KK

HC

KK

RK

KK

BA
LG
uc
UA
UA

KK

HC

KK

RK

KK

BA
LG
uc
UA
UA

KK

BA
LG
uc
UA

HEC-1 INPUT

15N
SUB-BASIN 15N
L= .19 Kb= .034 Adj. Slope = 26.0
.014
.050 .000 9.700 .040 95.0
.130 .101
0 5 16 30 65 77 84
100
CP15N
COMBINE HYDROGRAPHS RCP14N & 15N
2
RCP15N
ROUTE COMBINED HYDROGRAPHS TO CP16N
790 .0033 .012 CIRC 4
16N
SUB-BASIN 16NC, 16ND&16NE
.0145
.050 .000 9.700. .040 95.0
.169 176
0 5 16 30 65 77 84
100
CP16N
COMBINE HYDROGRAPHS RCP15N & 16N
2
RCP16N
ROUTE COMBINED HYDROGRAPHS TO DETENTION BASIN
550 .0027 .012 CIRC 4
10NW
RUNOFF FROM SUB-BASIN 10-NW
.0125
.300 .200 9.7 .04 18
.0864  .0486 .
0 3 5 8 12 20 43
100
12NL
RUNOFF FROM PARCELS 12L
.030
.270 .200 8.800 040 42.00
.153  .1077
0 5 16 30 65 77 84

90 94 97
90 94 97

5 90 96
90 94 97

PAGE 12




LINE

456

457
458
459

460
461
462

463
464
465

466
467
468

469
470
471
472
473
474
475

476
477
478

479
480
481

482
483
484
485
486
487
488

UA

*BER

KK

RK

KK

HC

KK

RK

KK

BA
LG
uc
UA
UA

KK

HC

KK
KM
RK

KK

BA
LG
uc
UA
UA

HEC-1 INPUT
..... S DURUUPUE- SUPUPE: FUPUR PP SR JORPUY ARPURE: NRPPPPIE - SRR [+
100
cPi2L
COMBINE 12L AND 1ONW
2
RCP12N
ROUTE CP12L TO CP12N
570 .013  .012 CIRC 3
cP12N
COMBINE HYDROGRAPHS CP12L AND RCP16N
2
RCP12N
ROUTE CP12N TO CP21NB
850 .0035  .012 CIRC 4.5
21-NB
RUNOFF FROM SUB-BASIN 21NB
.01
.050 .000 9.700 .040  95.0
A27 .18
0 5 16 30 65 77 84 90 % 97
100
CP21NB
COMBINE HYDROGRAPHS RCP12N & 21-NB
2
RCP20N
ROUTE RCP20N TO CPALL
200 .005 .012 CIRC 4.5
17N
SUB-BASIN 17N
.19
300 .210  9.700  .040 17.000
.59 .56
0 3 5 8 12 20 43 75 90 9
100

PAGE 13




LINE

489
490
491

492
493
494
495
496
497
498

499
500
501
502
503
504
505

506
507
508

509
510
51

512
513
514
515
516
517
518
519

520
521
522

523
524
525
526
527
528

'
sy

HEC-1 INPUT
 {» FRPRR Teeene.. R K L P [ P Tovennnn - JR 10
KK R17N
KM  ROUTE 17N TG CPALL
RK 450  .0033 .012 CIRC 4.5
*
KK 16N2
KM  SUB-BASIN 16NAZ16NB
BA .0106
LG .050 0 9.7 .04 95
uc .193 24
UA 0 5 16 30 65 w7 84 90 94 97
UA 100
*
KK 18N
KM SUB-BASIN 18N
BA .034
LG .050 .000 9.700 .040 95.0
uc .206 .161
UA 0 5 16 30 65 77 84 90 9% 97
UA 100
-
KK CP18N
KM COMBINE 16N2 AND 18N
HC 2
*
KK RCP18M ’
KM _ ROUTE RUNOFF FROM SUB-BASIN 18N
RK 750 .002 .012 CIRC 4
¥*
KK 19N
KM  SUB-BASIN 19N
KM L= .25 Kb = .035 Adj. Slope = 8.0
BA 011
LG .050 .000 9.700 .040 95.0
uc .15 .098
UA 0 5 16 30 65 77 84 90 9% 97
UA 100
*
KK CP19N
KM  COMBINE HYDROGRAPHS RCP18N & 19N
HC 2
*
KK 20N
KM  SUB-BASIN 20N
BA 016
LG .050 .000 9.700 .040 95.0
uc 166 .1612
UA 0 5 16 30 65 7 84 90 9% 97

PAGE 14



M@@l N 4‘25 a
drocn Magder

LINE

529

530
531
532

533
534
535

536
537
538
539
540
541
542

543
544
545

554
555
556

557
558
559
560
561
562
563
564
565
566
567

oy

KK

HC

KK

RK

KK

BA
LG
uc
UA
UA

KK

HC

GEER

SA
sQ
SE
ST

KK

HC

KK

KM

KM
BA
LG
uc
UA
UA

HEC-1 INPUT
NP PP O : SO SR FUR 6uveennn TeeeereBunanans S 10
100
CP20M
COMBINE HYDROGRAPHS RCP19N & 20N-C
2
RCP20M
ROUTE CP20M TO CPALL
200 .0025  .012 CIRC 4
21N
SUB-BASIN 21N
.048
190 110 9.700  .040  45.0
184 1205
0 3 5 8 12 20 43 7590 9
100
CPALL
COMBINE HYDROGRAPHS RCP20N,RCP2TNB,R17N & 21N
4
DETNW

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

1 STOR 0
.0001 .55 1.52 2.56 3.59 3.98 4.36 4.75 5.53 5.93
-1 4. 12 17 19 21 22 24 27 30
1322 1323 1324 1325 1326 1327 1328 1329 1331 1333
1333 14 3 1.5
CPOWER
COMBINE HYDROGRAPHS RPOWER & DET
2
22N

SUB-BASIN 22N
OFF-ROAD FLOWS THAT ENTER THE STORM DRAIN SYSTEM ON SOSSAMAN RD.
6-HOUR RAINFALL, PATTERN NO. 2.44 WAS USED TO FIND TC & R FOR- THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .956
L= .53 Kb=.033 Adj. Slope = 19.0

.0076
.350 .250 9.700 .040  .000
.298 .922
0 3 5 8 12 20 43 75 90 96
100

PAGE 15



LINE

568
569
570

571
572
573
574
575
576
577

578
579
580

581
582
583
584
585
586
587

588
589
590
591
592
593
594

595
596
597

598
599
600

v

 § JRN Toeeun B A P . P 6evianan TeeeeeoBereaa 9,

KK
KM

»*

KK

BA
LG
uc
UA
UA

KK

RK

KK

BA
LG
uc
UA
UA

KK

BA
LG
uc
UA
UA

KK

HC

KK

KM
RK

HEC-1 INPUT

CPOWER
COMBINE 22N INTO POWER FLOODWAY
2

s de e Je e 3 e e Yo e Je ok S ok e e ke 3 e e e ek ke e ek e e e dedode e de dede e

START DRAINAGE FCR AREA SOUTH OF TAXIWAY K

e de e e dede e de de e e e 3 e e e e e s eI e ok ke e e e de e e e de Ak e

1s
SUB-BASIN 1S
13
.330 330  4.650 .240 5.000
542 .542
0 3 5 8 12 20
100
R1S
ROUTE HYDROGRAPH FROM SUB-BASIN 1S TO CP3S
2129 0.004  0.04 TRAP 30
6SB
RUNOFF FROM 6-SB THROUGH 6-SE
.0913
.280 .280 5.00 .200 24.00
.26 1366
0 3 5 8 12 20
100
2s
SUB-BASIN 2S
.037
.280  .270 4.650  .240 24.000
202 126
0 3 5 8 12 20
100
cP2s
COMBINE 6SB AND 2S
2
R2S
ROUTE HYDROGRAPH FROM SUB-BASIN 2S TO CP3S
1200 0.002  0.04 TRAP 30

43 75 90
10
43 75 90
43 75 90
10

96

96

96

PAGE 16




LINE

601
602
603

604
605
606
607
608
609
610

611
612
613

614
615
616
617
618
619
620

621
622
623

624
625
626
627
628
629
630

631
632
633

N

<

KK

HC

KK

BA
LG
uc
UA
UA

- KK

HC

KK

BA
LG
uc
UA
UA

KK

HC

KK

BA
LG
uc
UA
UA

KK
KM

HC
*

*

*

HEC-1 INPUT

cP2s
COMBINE CP2S AND 1S
2

3s
SUB-BASIN 3s
.056
.350 350 4.650 .240 .000
.182 -1
0 3 5 8 . 1 20
100

cP3s
COMBINE HYDROGRAPHS CP2S & 3S
2

4s
SUB-BASIN 4S
.027
.350 .350 4.650 2240 .000
.636 1.74
0 3 5 8 12 20
100

CP4S
COMBINE HYDROGRAPHS CP3S AND 4S
2

108
SUB-BASIN 10s
.101
.35 .35 4.65 24 1.0
.455 443
0 3 5 8 12 20
100

cP10s
COMBINE 10S, AND CP4S
2

e v e ¢ v e e e e e e e s e e e e e dr e e de e e e e e e e ke ek ke ke ke ok

NEW DRAINAGE. LINE TO DETENTION SOUTH

e slede e sk o 7 e Je vk o A dede de e de s de de de e e e e e dedede e e e e e e e

43

43

43

75

90

90

90

10

96

96

96

PAGE 17




LINE

634
635
636
637
638
639
640

641
642
643
644
645
646
847

648
649
650

651
652
653
654
655
656
657

658
659
660

661
662
663
664
665
666
667

668
669
670

IDecereectecennn. - . SUNU SN SNPSNPR  SUNRPRIY (RN . S, -
KK 6SA

KM  SUB-BASIN 6S

BA .048

LG .280 .280 5.000 .200 24.000

uc .255 .168

UA 0 3 5 8 12 20 43 90
UA 100

*

KK 7s

KM  SUB-BASIN 7S

BA .036

LG .160 .130  4.800 .220 35.000

uc .218 .139

UA 0 3 5 8 12 20 43 90
UA 100 o

*

KK  CP7S

KM COMBINE HYDROGRAPHS 6SA AND 7S

HC 2

*

KK 9s

KM  SUB-BASIN 9S

BA .045

LG .350 .350  4.650 .240 5.0

uc .291 .222

UA ] 3 5 8 12 20 43 90
UA 100

*

KK  CP9S

KM  COMBINE HYDROGRAPHS CP7S AND 95

HC 2

*

KK 11s

KM  SUB-BASIN 11S

BA .024

LG .350 .350  4.650 240 9.00

uc .297 .281

UA 0 3 5 8 12 20 43 90
UA 100

*

KK CP11s

KM COMBINE HYDROGRAPHS CP9S AND 11S

HC 2

HEC-1 INPUT

96

96

96

96
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LINE

671
672
673
674
675
676
677

678
679
680

681
682
683
684
685
686
687

638
689
690

691
692
693
694
695
696
697

698
699
700

701
702
703
704
705
706
707

e

HEC-1 INPUT

.20 33.000
8 12
CIRC

24 90.0
8 12

IDeieieealneasi2ennnnn. L JP
KK 8s

KM  SUB-BASIN 8s

BA  .032

LG .27 .26 5.00
uc  .2926  .244

UA 0 3 5
UA 100

L ]

KK R8S

KM ROUTE 8S TO CP12SM

RD 4500  .003  .013
*

KK 12sM

KM  SUB-BASIN 12§

BA  .1071

LG .35 .35 4.65
uc 339 .293

UA 0 3 5
UA 100

*

KK CP12sM

KM  COMBINE CP11S, 8S, AND 12SM
HC 3

*
%*
*

KK
KM
BA
LG
uc
UA

UA
*

KK
KM

RD
*

KK
KM
BA
LG
uc
UA
UA

*

oo e e e 3 e e de e e e e de e e Jo e e J e de v e e e e v e de v e de e

SECOND LINE TO DETENTION SOUTH

e e e e e e 2 e e Fe v e Je de e e e e 3¢ e Jo e v e e e de e de e ode W

148A
RUNOFF FROM EAST HALF OF 14S
.035
.250 .240 5.00
.148 .1033
0 3 5
100
R14SA
RQUTE 14SA TO 13S

4000 .0025 .013

12SA
SUB-BASIN 12SA RUNOFF
.188

.35 .35 4.65
L2704 L1466
0 3 5
100

200  55.0
8 12
CIRC

26 90.0
8 12

20

20

20

20

43

43

43

43

7S

75

....... Denees.10
90 96
90 96
90 96
90 96

PAGE 19




_ LINE

708
709
710
rak!
712
713
714

- 715
716
77

718
719
720

721
722

724
725
726
727
728
729

730
731

733
734
735
736

737
738
739
740
741
742
743

1D.

SA
sQ
SE
ST

KK

BA
LG
uc
UA
UA

KK

BA
LG
uc
UA
UA

HEC-1 INPUT
......  POTVRR SURNR: JURR SNUI. SUUPPRY- SO, AU : PR IR |«
13s
SUB-BASIN 138
.009
350 .350  4.650 .240  90.0
33 118 /
0 3 5 8 12 20 43 75 90 9
100
cP13s
COMBINE HYDROGRAPHS 12SA,14SA,CP12SM AND 13S
4
CPDET
COMBINE HYDROGRAPHS CP10S AND CP13S
2
DETSOU

DETENTION BASIN LOCATED ALONG THE SOUTH PROPERTY BOUNDARY, JUST EAST OF
THE FUTURE SOSSAMAN ROAD
LOW FLOW OUTLET: DOUBLE 48" RCP

1 STOR 0
1 .70 2.01 3.34 4.82 7.22 7.76 8.31 8.88 10.07
0 20 52 94 143 230 263 295 320 354

1339 1340 1341 1342 1343 1345 1346 1347 1348 1350
1350 20 3 1.5

Fedededededededede o de dede dedevedede ke de ke Ao dedede e dede e ke ve e e de de e e deke e

START OF DETENTION WEST DRAINAGE BASINS

dedededededede R e A A dedk dede de e de g de e de e s e e de e e A e ke e

148D
SUB-BASIN 14SC AND 148D
.0294 ‘
.250 .240 5.000 .200 70.00
147 101
0 3 5 8 12 20 43 75 90 96
100 ’
225
SUB-BASIN 225
.0097
.170 .150 5.000 .200 85.0
112 .086
1} 5 16 30 65 (44 84 90 94 97
100

PAGE 20




LINE

744
745
746

747
748
749
750
751
752
753

754
755
756

757
758
759
760
761
762
763

764
765
766

767
768
769

SRR R

774
775
776

778
779
780

HEC-1 INPUT
IDicecanslenaess 2icnncas K PR beveanne Seeienan [ O Teveconn : PR 9
KK CP22s
KM  COMBINE 225 AND 14SD
HC 2
*
KK 158
KM  SUB-BASIN 15§
BA .0525
LG .050 .000 4.800 .220 95.0
uc  .199 L1336
UA 0 5 16 30 65 84 90 9%
UA 100
L
KK  CP15S
KM  COMBINE 155 AND CP22S
HC 2
%*
KK 168
KM  SUB-BASIN 16S
BA  .0027
LG .050 .000 5.000  .200 100.000
w125 .19
UA 0 5 16 30 65 84 90 9%
UA 100
*
KK CP16S
KM  COMBINE FLOWS FROM CP15S, 16S
HC 2
*
KK 17s
KM  SUB-BASIN 17§
BA .024
LG .050 .000 4.650 .240 95.0
uc .2018 .1909
UA 0 5 16 30 65 84 90 94
UA 100
*
KK 185
KM  SUB-BASIN 18
BA  .005
LG .050 .000 4.650  .240 100.000
uc 141 .189
UA 0 5 16 30 65 84 90 94
UA 100

97

97

97

97
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LINE

781
782
783

784
785
786
787
788
789
790

1
792
793

794
795
796
97
798
799
800

801
802
803
804
805
806
807

808
809
810

an
812
813
814
815
816
817

IDeeeereeteeneeni2iennned3ennnnns P BT [T SR . PR

KK
KM
BA
LG
uc
UA

UA
*

KK
KM
BA
LG
uc
UA

UA
*

KK
KM

He
*

KK
KM
BA
LG
uc
UA
UA

*

HEC-1 INPUT

90

cP18s
COMBINE FLOWS FROM 17S, 185 AND UPSTREAM STORMDRAIN (RCP16S)
3
20s
SUB-BASIN 20S
.002
.050  .000 4.650  .240 100.000
18 160
0 5 16 30 65 77 84
100 :
CP20s . ,
COMBINE FLOWS FROM 20S AND CP18S
2

Teadede de g o o 9 o 9 9 e ok e e e de v e e e e e e e e e e e e e e e e de e

NEW LINE GOING TO DETENTION WEST
s e e )

23s
SUB-BASIN 23S
.052
.200  .186 5.000 .200 70.0
27 .251 ‘
0 5 16 30 &5 77 84
100
25SF
SUB-BASIN 25SF
.0188
.050  .000 5.000  .200 100.000
L179 L1883
0 5 16 30 65 77 84
100
cp23Ss
COMBINE 25SF AND 23S
2
24s
SUB-BASIN 248
.036
.070  .020 4.650  .240 95.000
.28 .27
i} 5 16 30 65 77 84
100 -

90

90

90

S0
94 97
94 97
9% 97
94 97
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LINE

818
819
820

821
822
823
824
825
826
827

828
829
830

831
832
833
834
a35
836
837

838
839
840

841
842
843
844
845
846
847

848
849
850
851
852
853
854

HEC-1 INPUT

1 { L P - S £ J S SO SO SUUP 8ueuunn. 9......10

KK

HC

kK

BA
LG
uc
UA
UA

KK

HC

KK

BA
LG
uc
UA
UA

KK

HC -

KK

BA
LG
uc
UA
UA

KK
KM
BA
LG
uc
UA
UA

CP24S
COMBINE FLOWS FROM 24S AND CP23S
2
21s
SUB-BASIN 21s
.0046
.050  .000 4.650  .240 100.000
A5 .199
0 5 16 30 65
100
cP24s
COMBINE FLOWS CP24S AND 21S
2
28sA
SUB-BASIN 28S
.008
.050  .000 4.650 .240  40.0
47 .148
0 5 16 30 65
100
cP28s
COMBINE CP24S AND 28SA
*****E'.******************‘.**********
NEW LINE FOR DETENTION WEST
e e e e vk v e e e e i A e e de de e o e e e e de vl e e e e de e e ek de e o
255A
SUB-BASIN 25SA
.0164
.050  .000 5.000 .20 100.000
.228  .258
0 5 16 30 65
100
26s
SUB-BASIN 268
.025
.050  .000 4.650  .240 100.000
255 .260
0 5 16 30 65
100 '

77.

84

84

90

90

90

90

94

94

9%

94

97

97

97

97
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LINE

855
856
857

858
859
860
861
862
863

865
866
867

868
869
870
871
872
873
874

875
876
877

878
879
880

881
882
883
884
885
886
887
888

889
890
891

¢
Y

KK
BA
LG
uc
UA
UA
KK

HC

KK
BA
LG
uc
UA
UA
KK

HC

KK

HC

B2ER

SA
sQ
SE
ST

KK

HC

HEC-1 INPUT
R P - S K boeuanann Seeeeens [ TR Teeeonae L J 9...
CP26s
COMBINE FLOWS FROM 26S AND 25SA
2
L39
SUB-BASIN L39
.005
.050 .000 4.650 .240 100.000
.165 .203
0 5 16 30 65 77 - 84 90 94
100
CPL39
COMBINE FLOWS FROM L39 AND CP26S
2
L40
SUB-BASIN L40
.004
.050 .000 4.650 .240 100.000
.085 073
0 5 16 30 65 7 84 90 94
100
CPL4O
COMBINE FLOWS FROM L40 AND CPL39
2
crP21s
COMBINE FLOWS FROM CP20S, CP28S AND CPL4O
3
DETW

DETENTION BASIN ON WEST SIDE OF WGA
OUTLET: 2X54" RCP WITH INVERT AT 1336, 348LF AND 8X5 AT 1335.47, 182LF

1 STOR 0
A1 5941 1.7488 3.0062 4.3547 6.1125 6.6595 7.2261 7.60
0 25 45 95 145 210 250 300 320

1336 1337 1338 1339 1340 1341 1342 1343 1344
1345 20 3 1.5

cPOUT
COMBINE FLOWS FROM RCPOUT AND RCPOUT
2

97

97

8.14
355
1345
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LINE

892
893
894

895

) {» RN Teenssen 2.ncnnnn K bevennan Seeienns 6....... Teuun. B . J 9......10

KK
KM
RD

*

2z

RCPO2

ROUTE DETSOUTH AND DETWEST TO RITTENHOUSE FLOODWAY VIA 2X96"

5260

-001

.013

HEC-1 INPUT

CIRC

16

PAGE 25




INPUT
LI

NO.

40

43

st

<4

70

78

95

103

iuo

130

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

N

v

v

c2

v

v
RPOWER

RCP2ND
v
v
RCP2ND

(--->) DIVERSION OR PUMP FLOW

(<-=--) RETURN OF DIVERTED OR PUMPED FLOW




133

137

145

50

163

167

8

32

190

193

201

7

218

226

29

¢
CP3N
. v
v
. DET3N
CPOWER.ccavacnss .e
v
v
RPOWER
. 5N
. v
. v
RC7
. CP6NA
v
. v
. RCP6NA

v

v

RCP2NF
. 2NG
CP2NG...... cenenn

v

v

RCP2NG
. 2NH
CP2NH.vvennanns ..

v

v

RCP2NH
. 4N
CP4N. . cvuceenne.

v

v

RCP4N
. 3N

6NA

6NB




241
%4
%48

256

259

263
7
74
‘78

286

294

97

05

216
319
322
29
37
41
348

351

CPOWER...

v
v
RPOWER

9N

v

v
DETMID
v

v
RDET1

11N




359

366

169

i76

382

390

393

96

103

410

413

416

24

'27

+30

437

440

43

+50

57

460

. CPALL
. v
. v
. DETN
. v
. v
. RDETN
CPDET.cnvcunnanae
13N

. CP14N
. v
. v
. RCP14N
. CP15N
. v
. v
. RCP15N
. CP16N
. v
8 v
. RCP16N

RCP12N




63

466

469

~76

79

82

289

492

499

06

09

12

520

523

.30

33

36

£43

546

554

57

. CP12N
. v
. v
RCP12N

. CP21NB
. v
. v
. RCP20N
. CPALL
. v
v

. DETNW
CPOWER...caeerns .e
. 22N

21-NB
178
v
v
R17N
. 16N2
. CP18N...ccuuun
. v
. v
. RCP18N
. CPIN.........
. CP20M.........
. v
. v
. RCP20M




68 CPOWER.veuveeeanse

i71 . 1s

78 . R1S

581 . . 6sB
588 . . . 2s

595 . . CP2s....... cenne

198 . . R2S

01 E CP2Sueennnnnnn. E
04 « ) _ 3s
611 ; CP3Sureennnnnns :
614 : ) 4s
21 : CPUS e enennnnn :
24 : X 10s
31 ) CPI0S.neennnnn.
434 : : 6SA
641 I Z Z 7s
648 : : CP7Seeeeeenne
51 I : Z 9s
58 Z I CPOS. e eurrnnns f
1 : I Z 1s
468 : : CPMS ennnnnnss

671 . . . 8s




678

681

’88

91

398

701

708

15

"8

21

730

37

744

47

54

757

764

767

74

81

84

791

°

. CPDET
. )
. v
. DETSOU

12SM




9% ) ' : : 23s

801 . . : 255F

808 I Z Y

i . . I Z 24

e . I YOS

121 I I . I 21s

228 CPZA'.:: ........ e

831 ;‘ : ) : 28sA

838 I Z  CP2BSeeeenen.n. .

341 I . Z Z 255

348 : : : . : 268
355 I I I Z CP26S..nennnns I
858 I I I I I 39
865 I I I ﬁ CPLI e .
868 : : : : . L40
875 I I I . c;,u.a...........:

878 . ) CP21S et e eeeerencnnaeaaaes
881 . ) DETW
889 ) CPOUT e eeeennnnns

892 . RCPO2

"**) RUNOFF ALSO COMPUTED AT THIS LOCATION
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

* % % * % *

e e e e e e e e e e e e o o e Je e I o Je e do e e T de Je Je de J e e e de de e de de e

*x
* L ] *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* JUN 1998 * *
* VERSION 4.1 * *
* * *
* RUN DATE 06JUNO2 TIME 10:40:29 * *
* * *
e % 9 e 3 e v Y e e 2 d 7 g A e v e e v de v A e I e e e e de Je de Jo do e ek e de de e
WILLIAMS GATEWAY AIRPORT HYDROLOGY DATE:SEPT.18, 2001
PREPARED BY: GILBERTSON ASSOCIATES
FILE NAME:531CP6 .DAT
Fe e e Ao e Je ¢ e v e e e e e e e e e e e e e e e e e e ke e e e e e A 9 3 v e e e e v e e e e e e e T e e e e o ke e e e e e e de e e e de e e ke ke e
0. 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
Je v v e de Yo e e v e e e v e e e v v e e 3 e v s e s v I e vk v e e e e v v e s v e Fe o e i e e T e e e v e e e e e e e e de e e de e e de e & e e e de
18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 360 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0559 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL

.02 HOURS

TOTAL TIME BASE 5.98 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

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

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT




OPERATION

HYDROGRAPH

RCUTED TO

RCUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION
N
c2

RPOWER
2NA
R2NA
2NB
CP2NB
RCP2NB
2NC
CP2NC
RCP2NC
2ND
CP2ND
c4
RCP2ND
RCP2ND
2NE
R2NE
2NF
CP2NF
RCP2NF
2NG
CP2NG
RCP2NG
2NH
CP2NH
RCP2NH
4N

CP4N

PEAK
FLOW

206.

44,

41.

163.

163.

56.

217.

217.

117.

309.

309.

68.

356.

248.

248.

248.

26.

88.

8s8.

37.

122.

122.

21.

139.

138.

37.

164.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK
' 4.83
5.98
5.98
4.50
4.67
4.53
4.63
4.75
4.37
4.67
4.68
4.28
4.63

5.10

5.20
4.65

-4.68

4.57
4.67
4.42
4.60
4.63
4.27
4.60
4.65
4.22

4.58

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

46.

9.

4.

32.

31.

12.

43.

42.

22.

64.

63.

12.

75.

68.

65.

63.

17.

17.

5.

22.

21.

30.

29.

34.

33. ..

41.

24-HOUR

46.

32.

31.

12.

43.

42.

22.

64.

63.

12.

68.

65.

63.

17.

17.

22.

21.

30.

29.

34.

33.

41.

72-HOUR

46.

32.

31.

12.

43.

42.

22.

64.

63.

12.

75.

68.

65.

63.

17.

17.

22.

21.

30.

29.

34.

33.

41.

BASIN
AREA

.33

.33

.33

.18

.18

.25

.12

.36

.36

.06

43

.43

43

A7

A7

.02

19

19

.03

.22

MAXIMUM
STAGE

1367.31

1357.53

TIME OF
MAX STAGE

5.98

5.10




ROUTED TO
HYDROGRAPH
3 COMBINED
ROUTED TO
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
HYDROGRAPH
3 COMBINED
HYDROGRAPH
2 COMBINED
ROUTED TO
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

RCP4N

3N

CP3N

DET3N

CPOWER

RPOWER

5N

RC7

6NA

CP6NA

RCP6NA

6NB

CP6NB

RCP6NB

6NC

CP6NC

RCP6NC

7NA

CP7NA

RCP7NA

7NB

7NC

CP7NB

8N

CP8N

DET8N

CPOWER

RPOWER

9N

DETMID

RDET1

10N

164.

138. .

468.

287.

323.

323.

64.

64.

97.

137.

136.

59.

175.

175.

110. -

272.

272.

58.

323.

323.

86.

18.

410.

483.

219.

514.

514.

238.

18.

18.

321.

4.62

4.37

4.62

5.67

5.93

5.98

4.40

4.60

4.23

4.47

4.48

4.15

4.38

4.45

4.20

4.32

4.33

4.18

4.30

4.33

4.15

4.07

4.27

4.35

4.28

4.95

5.58

5.75

4.15

5.03

5.13

40.

25.

129.

83.

87.

81.

1.

11.

16.

27.

27.

36.

35.

19.

54.

54.

10.

63.

63.

14.

80.

15.

95.

74,

156.

133.

33.

48.

40.

25.

129.

83.

87.

81.

1.

1.

16.

27.

27.

36.

35.

19.

54.

54.

10.

63.

63.

14.

80.

15.

95.

74.

156.

133.

33.

48.

40.

25.

129.

83.

87.

81.

1.

1.

16.

27.

27.

36.

35.

19.

54.

54.

10.

63.

63.

14.

80.

15.

95.

74.

156.

133.

33.

.22

14

.78

1.1

1.11

.08

.08

.35

.35

.06

.07

.50

.50

1.61

1.61

.19

.19

.19

.23

1351.05

1346.42

1355.60

5.67

4.95

5.05




2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

2 COMBINED

ROUTED TO

ROUTED TO

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

CP10N

11N

13N1

CP11N

12N

CP12N

CPALL

DETN

RDETN

CPDET

13N

14N

CP14N

RCP14N

15N

CP15N

RCP15N

16N

CP16N

RCP16N

10NW

12NL

cP12L

RCP12N

CP12N

RCP12N

21-NB

CP21NB

RCP20N

17N

R17N

16N2

18N

334.

89.

28.

114.

60.

174.

508.

26.

26.

540.

25.

27.

51.

51.

23.

. T72.

72.

22.

94.

9.

19.

46.

65.

65.

158.

158.

16.

173.

173.

106.

106.

15.

52.

4.13
4.13
4.03
4.12

4.12

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.

21.

10.

31.

87.

14.

14.

146.

10.

10.

15.

15.

19.

19.

10.

10.

29.

29.

32.

32.

24,

24.

10.

55.

15.

21.

10.

31.

87.

14.

14.

146.

10.

10.

15.

15.

19.

19.

10.

10.

29.

29.

32.

32.

24.

24.

10.

55.

15.

21.

10.

31.

87.

14.

14.

146.

10.

10.

15.

15.

19.

19.

10.

10.

29.

29.

32.

32.

24.

24.

10.

42

.07

.02

.13

.55

.55

.55

2.16

.02

.02

.01

.03

.04

.04

.11

.11

.12

.12

12

.12

.03

1340.95

"5.98




2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
4 COMBINED
ROUTED TO
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
ROUTED {o
HYDROGRAPH
HYDROGRAPH
2 COMBINED
ROUTED TO
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED

HYDROGRAPH

AT

AT
AT
AT

AT

AT

AT

AT
AT
AT

AT

AT
AT

AT

AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT

AT

cpigN

RCP18N

19N

CP19N

20N

CP20M

RCP20M

21N

CPALL

DETNW

CPOWER

22N

CPOWER

1s

R1S

6s8

25

cP2s

R2S

cp2s

3s

CP3s

4S

CP4S

108

CP10s

6SA

7s

CP7s

9s

cP9s

118

67.

66.

18.

84.

24,

108.

108.

413.

29.

569.

570.

71.

7.

114.

46.

159.

159.

179.

61.

218.

223.

68.

289.

8.

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

4.10
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.

22.

22.

12.

90.

16.

162.

163.

13.

12.

16.

22.

22.

34.

42,

1.

53.

13.

13.

22.
22.
12.
90.
16.

162.

163.
13.
12.

16.

22.
22.

34.

40.

42.

1.

53.

13.

13.

17.

22.

22.

12.

90.

16.

162.

163.

13.

12.

16.

22.

22.

34.

40.

42.

1.

53.

.35

2.51

.01

2.52

-1

.1

.04

.13

.13

.24

.30

.03

.32

.10

.05

.04

.08

1332.28

5.98




2 COMBINED
HYDROGRAPH
ROUTED TO
HYDROGRAPH
3 COMBINED
HYDROGRAPH
ROUTED TO
HYDROGRAPH
HYDROGRAPH
4 COMBINED
é COMBINED
ROUTED TO
HYDROGRAPH
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
HYDROGRAPH
3 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

cP11s

8s

R8S

12sM

CP12sM

14SA

R14SA

12SA

13s

cpP13s’

CPDET

DETSOU

14sD

228

cp2z2s

158

cP15s

16s

CP16S

17s

188

cpP18s

20s

cP20s

238

25SF

cpP23s

248

CP24s

21s

CP24s

28SA

cpP28s

168.
36.
36.

136.

332.
50.
50.

277.
14.

668.

933.

317.
44,
15.
59.
81.

141.

145.

190.
67.
28.
94.
48.

142.

149.
12.

160.

4.13
4.18
4.32
4.22
4.17
4.05
4.17
4.13
4.05
4.15

4.17

4.87 -

4.05

4.00

4.02

4.03

.4.03

4.03

4.03

4.05

4.03

4.03

4.02

4.03

4.08

4.05

4.07

4.10

4.08

4.03

4.08

4.03

4.07

24.

30.

60.

53.

124.

177.

121.

10.

16.

26.

- 27.

35.

36.

13.

19.

1.

30.

24.

30.

60.

124.

177.

121,

10.

16.

26.

19.

1.

30.

31.

33.

53.

124.

177.

121.

10.

16.

26.

35.

36.

13.

19.

1.

30.

31.

33.

.52

.95

.95

.09

.02

.00

.12

13

.05

.02

1347.89

4.87




HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

'2 COMBINED

3 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

AT

AT

AT

‘AT

AT

AT

AT

AT

AT

25SA

26s

CP26S

L39

CPL39

L40

CPL40

cP21s

DETW

CPOUT

RCPO2

23.

34.

57.

70.

419.

221.

531.

529.

4.08

4.08

4.08

4.05

4.08

4.00

4.05

4.05

4.48

4.68

4.83

15.

84.

78.

198.

187.

13.

14.

15.

84.

78.

198.

187.

15.

84.

78.

198.

187.

.02

.03

.04

.30

1.24

1.24

1341.27

4.48




C TINUITY

CONTINUITY

C TINUITY

CAMTINUITY

CONTINUITY

Ct TINUITY

CONTINUITY

CunTINUITY

Ct TINUITY

ISTAQ

RPOWER
SUMMARY
R2NA
SUMMARY
RCP2NB
SUMMAR?
RCP2NC
SUMMARY
RCP2ND
SUMMARY
RCP2ND
SUMMARY
R2NE
SUMMARY
RCP2NF
SUMMARY
RCP2NG

SUMMARY

RCP2NH

ELEMENT

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN)
1.00 40.53 359.11 1N 1.00 40.51 359.00
INFLOW= .4410E+01 EXCESS= .0000E+00 OUTFLOW= .1913E+01 BASIN STORAGE=
1.00 162.57 279'67, 1.59 1.00 162.53 280.00
INFLOW= .1595E+02 EXCESS= .0000E+00 OUTFLOW= .1534E+02 BASIN STORAGE=
1.00 216.92 284,48 1.56 1.00 216.85 285.00
INFLOW= .2133E+02 EXCESS= .0000E+00 OUTFLOW= .2059E+02 BASIN STORAGE=
73 308.75 280.76 1.61 1.00 308.74 281.00
INFLOW= .3140E+02 EXCESS= .0000E+00 OUTFLOW= .3125E+02 BASIN STORAGE=
1.00 247.89 310.38 1.40 1.00 247.86 311.00
INFLOW= .3370E+02 EXCESS= .0000E+00 OUTFLOW= .3204E+02 BASIN STORAGE=
.80 247.85 312.14 1.38 1.00 247.85 312.00
INFLOW= .3198E+02 EXCESS= .0000E+00 OUTFLOW= .3144E+02 BASIN STORAGE=
1.00 73.19 281.36 1.41 1.00 73.19 281.00
INFLOW= .8431E+01 EXCESS= .0000E+00 OUTFLOW= .8318E+01 BASIN STORAGE=
1.00 87.95 280.20 1.48 1.00 87.94 280.00
INFLOW= .1075E+02 EXCESS= .0000E+00 OUTFLOW= .1033E+02 BASIN STORAGE=
.93 122.26 277.;2 1.61 1.00 122.25 278.00
INFLOW= .1474E+02 EXCESS= .0000E+0C OUTFLOW= .1458E+02 BASIN STORAGE=
1.00 138.45 278.38 1.64 1.00 138.41 279.00

VOLUME

(IN)

-1

.2484E+01 PERCENT

1.59

.5994E+00 PERCENT

1.55

. 744TE+00 PERCENT

1.61

. 1794E+00 PERCENT

1.40

-1651E+01 PERCENT

1.37

.5359E+00 PERCENT

1.40

.1245E+00 PERCENT

1.48

.4298E+00 PERCENT

1.61

.1608E+00 PERCENT

1.64

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-1

.0

-1




C TINUITY

CONTINUITY

C 'TINUITY

CAMTINUITY

CONTINUITY

C TINUITY

CONTINUITY

CunTINUITY

C TINUITY

CONTINUITY

C-.TINUITY

SUMMARY
RCP4N
SUMMARY
RPOWER
SUMMARY
RC7
SUMMARY
RCPéNé
SUMMARY
RCP6§B
SUMMARY
RCPENC
SUMMARY
RCP7NA
SUMMARY
RPOWER
SUMMARY
RDET1
SUMMARY

RDETN

SUMMARY

(AC~FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

CAC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

INFLOW= .1678E+02 EXCESS= .0000E+00 OQUTFLOW= .1648E+02 BASIN

.83 164.27

INFLOW= .2022E+02 EXCESS= .0000E+00 OUTFLOW= .2007E+02 BASIN

1.00 323.48

INFLOW= .4302E+02 EXCESS= .0000E+00 OUTFLOW= .4028E+02 BASIN

1.00 64.05

.5675E+01 EXCESS=

INFLOW=

.83 136.49

INFLOW= .1332E+02 EXCESS= .0000E+00 OUTFLOW= .1326E+02 BASIN

1.00 175.10

INFLOW= .1757E+02 EXCESS= .0000E+00 OUTFLOW= .1741E+02 BASIN

.73 271.87

INFLOW= .2656E+02 EXCESS= .0000E+00 OUTFLOW= .2650E+02 BASIN

.97 323.38

276.46

275.32

269.23

266.64

260.62 -

259.48

1.72

359.42 .68

1.22

.0000E+00 OUTFLOW= .5465E+01 BASIN

1.42

1.48

1.62

1.67

1.00

1.00

1.00

1.00

1.00

1.00

1.00

164.24

323.46

64.05

136.46

175.09

271.80

323.36

STORAGE=

277.00

STORAGE=

359.00

STORAGE=

276.00

STORAGE=

269.00

STORAGE=

267.00

STORAGE=

260.00

STORAGE=

260.00

INFLOW= .3128E+02 EXCESS= .0000E+00 OUTFLOW= .3116E+02 BASIN STORAGE=

1.00 514.10

344.98 a7

1.00

514.10

345.00

INFLOW= .7690E+02 EXCESS= .0000E+00 OUTFLOW= .6569E+02 BASIN STORAGE=

1.00 17.83

309.04 .34

1.00

17.83

309.00

INFLOW= .3626E+01 EXCESS= .0000E+00 OUTFLOW= .3484E+01 BASIN STORAGE=

1.00 25.94

359.00

.23

1.00

25.94

359.00

INFLOW= .7136E+01 EXCESS= .0000E+00 OUTFLOW= .6767E+01 BASIN STORAGE=

.3010E+00 PERCENT

1.7

-1797e+00 PERCENT

.2843E+01 PERCENT

1.22

-2108E+00 PERCENT

1.42

.5702E-01 PERCENT

1.48

.1819E+00 PERCENT

1.62

.7329E-01 PERCENT

1.67

.1393E+00 PERCENT

.76

. 1116E+02 PERCENT

34

.1509E+00 PERCENT

.23

.3640E+00 PERCENT

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-.2

-1

.

-.2

.1




C TINUITY

C™TINUITY

CONTINUITY

C TINUITY

CONTINUITY

CunTINUITY

C TINUITY

CONTINUITY

C..TINUITY

C TINUITY

CONTINUITY

RCP14N
SUMMARY
RCP15N
SUMMARY
RCP16N
SUMMARY
RCP12N
SUMMARY
RCP12N
SUMMA%Y
RCP20N
SUMMARY
R17N
SUMMARY
RCP18N
SUMMARY
RCP20M
SUMMARY
R1S
SUMMARY
R2S

SUMMARY

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

1.21 51.02 244 .69 2.81 1.00 50.98
INFLOW= .5111E+01 EXCESS= .0000E+00 OUTFLOW= .5092E+01 BASIN
.58 72.45 243.29 2.81 1.00 72.39
INFLOW= .7194E+01 EXCESS= .COCOE+00 OUTFLOW= .7186E+01 BASIN
.31 94.18 243.52 2.80 1.00 94.13
INFLOW= .9354E+01 EXCESS= .000CE+00 OUTFLOW= .9346E+01 BASIN
.21 64.58 241,43 2.18 1.00 64.52
INFLOW= ,4934E+01 EXCESS= ,0000E+00 OQUTFLOW= .4933E+01 BASIN
.49 157.71 242.93 2.55 1.00 157.70
INFLOW= .1428E+02 EXCESS=‘.0000E+00 OUTFLOW= .1426E+02 BASIN
.08 173.25 243.16 2.57 1.00 173.20
INFLOW= .1576E+02 EXCESS= .0600E+00 OUTFLOW= .1576E+02 BASIN
.23 106.18 269.36 1.84 1.00 106.17
INFLOW= .1172E+02 EXCESS= .0000E+00 OUTFLOW= .1170E+02 BASIN
.58 66.51 244.23 2.80 1.00 66.49
INFLOW= .6673E+01 EXCE§S= .0000E+00 OUTFLOW= .6664E+01 BASIN
.26 108.05 243.06 2.80 1.00 108.04
INFLOW= .1071E+02 EXCESS= .0000E+00 OUTFLOW= .1071E+02 BASIN
1.12 71.36 278.43 1.02 1.00 71.34
INFLOW= .6556E+01 EXCESS= .0000E+00 OUTFLOW= .6155E+0%1 BASIN
1.00 158.76 253.64 1.56 1.00 158.60

INFLOW= .1079E+02 EXCESS= .Q000E+00 OUTFLOW= .1070E+02 BASIN

245.00.
STORAGE=
243.00
STORAGE=
244.00
STORAGEf
241.00
STORAGE=
243.00
STORAGE=
243.00
STORAGE=
269.00
STORAGE=
244.00
STORAGE=
243.00
STORAGE=
279.00
STORAGE=

253.00

STORAGE=

2.81

.2199E-01 PERCENT

2.81

.9767E-02 PERCENT

2.80

.9112E-02 PERCENT

2.18

.1757E-02 PERCENT

2.55

.1496E-01 PERCENT

.3353E-02 PERCENT

1.84

.1491E-01 PERCENT

2.80

.1053E-01 PERCENT

2.80

.3113E-02 PERCENT

1.02

.4022E+00 PERCENT

1.56

-1216E+00 PERCENT

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-3




R8S MANE 1.00 36.11 259.00 1.73 1.09 36.11 259.00 1.73

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2991E+01 EXCESS= ,00COE+00 OUTFLOW= .2961E+01 BASIN STORAGE= .3266E-01 PERCENT ERROR=
R14SA MANE 1.00 49.97 250.00 2.1 1.00 49.97 250.00 2.11

(27 TINUITY SUMMARY (AC-FT) - INFLOW= .3982E+01 EXCESS= .0000E+00 OUTFLOW= .3938E+01 BASIN STORAGE= .4687E-01 PERCENT ERROR=

RCPO2 MANE 1.00 529.04 290.00 1.40 1.00 529.04 290.00 1.40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9834E+02 EXCESS= .0000E+00 OUTFLOW= .9289E+02 BASIN STORAGE= .5412E+01 PERCENT ERROR=

-1

.0




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

PLAN T ciiivinnnnens .e INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1364.00 1368.00 1368.00
STORAGE 0. . 29. 29.
OUTFLOW 0. 60. 60.
RATIO MAXIMUM MAXIMUM MAXTMUM MAXIMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE OQUTFLOW OVER TOP  MAX OUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS - HOURS

1.00 1367.31 .00 18. 44, .00 5.98

TIME OF
FAILURE
HOURS

.00




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

PLAN 1 civivieninnnnan INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1352.00 1357.00 1357.00
STORAGE 0. 6. 6.
OUTFLOW 0. 204. 204.
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 1357.53 .53 9. 248. .98 5.10 .00




RATIO
OF
PMF

1.00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION

DET3N

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

INITIAL VALUE

ELEVATION 1345.00
STORAGE 0.
QUTFLOW 0.
MAXIMUM MAXIMUM MAXIMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
1351.05 .05 23.

SPILLWAY CREST TOP OF DAM
1351.00 1351.00
23. 23.

284, 284.
MAXTMUM DURATION TIME OF
OUTFLOW OVER TOP  MAX OUTFLOW

CFS HOURS HOURS
287. .45 5.67

N

TIME OF
FAILURE
HOURS

.00




RATIO
OF
PMF

1.00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION

DET8N

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

INITIAL VALUE

ELEVATION 1340.00
STORAGE 0.
OUTFLOW 0.
MAXIMUM MAXIMUM MAXIMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
1346.42 .00 20.

SPILLWAY CREST

1347.00
24.
235.

MAXIMUM
OUTFLOW
CFS

219.

TOP OF DAM
1347.00
24.
235.
DURATION TIME OF
OVER TOP  MAX OUTFLOW
HOURS HOURS
.00 4.95

TIME OF
FAILURE
HOURS

.00




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

PLAN 1 coenieenennnnnn INITIAL VALUE SPILLWAY CREST ‘TOP OF DAM
ELEVATION 1352.00 1356.00 1356.00
STORAGE 0. 17. 17.
QUTFLOW 0. 19. 19.
RATIO MAXIMUM MAXIMUM MAXTMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE CUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS HOURS

1.00 1355.60 .00 14. 18. .00 5.05 .00




RATIO
OF
PMF

1.00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION

DETN

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

INITIAL VALUE

ELEVATION 1334.00
STORAGE 0.
QUTFLOW 2.
MAXIMUM MAXTMUM MAXIMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
1340.95 .00 36.

SPILLWAY CREST TOP OF DAM
1343.00 1343.00

54. 54.

27. 27.
MAXIMUM DURATICN TIME OF
OUTFLOW OVER TOP  MAX OUTFLOW

CFs HOURS HOURS
26. .00 5.98

TIME OF
FAILURE
HOURS

.00




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

PLAN 1 caeaennen. cessa INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1322.00 1333.00 1333.00
STORAGE 0. 40. 40.
OUTFLOW 0. 30. 30.
RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OQUTFLOW

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

1.00 1332.28 .00 36. 29. .00 5.98

TIME OF
FAILURE
HOURS

.00




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

PLAN 1 ......... cennes INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1339.00 1350.00 1350.00
STORAGE 0. 63. 63.
OUTFLOW 0. 354. 354.
RATIO MAXIMUM MAXIMUM MAXTMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE QUTFLOW 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

¢




PLAN 1

RATIO
OF
PMF

1.00

NORMAL END OF HEC-1 ***

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

INITIAL VALUE

ELEVATION 1336.00
STORAGE 0.
OUTFLOW 0.
MAXIMUM MAXIMUM MAXTMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
1341.27 .00 14.

DETW

SPILLWAY CREST TOP OF DAM
1345.00 1345.00
41. 41.

355. 355.
MAXIMUM DURATION TIME OF
OQUTFLOW OVER TOP  MAX QUTFLOW

CFs HOURS HOURS
221. .00 4.48

TIME OF
FAILURE
HOURS

.00




Appendix Il
HY-8 (Det-NW Outlet)



C'IRENT DATE: 06-06-2002 FILE DATE: 06-06-2002 '
 RENT TIME: 10:30:17 FILE NAME: 53111-NW e Og*’e

--------------------------------------------

§ 14433454434a444444538488a FHWA CULVERT ANALYSIS 8344884445444883444434444448

¢ 134353334343533454443444 HY-8, VERSION 6.1 §4444444844444544844444444
0ad46343333444484543448844443340453444444844454344448888884488444444444a4444444¢
°ce SITE DATA ° CULVERT SHAPE, MATERIAL, INLET °
¢ 1 044343324444444444444444444644444444454444444444444544444aa448444444444848440
€ "o INLET OQUTLET CULVERT ° BARRELS °
° VvV ° ELEV. ELEV. LENGTH ° SHAPE SPAN  RISE MANNING  INLET °
°un,°  (ft) (ft) (ft) ° MATERIAL (ft)y (ft) n TYPE °
¢ °1322.00 1320.06 605.50 ° 1 RCP 2.00 2.00 .012 CONVENTIONAL®
e 1 0 o -]
ﬂgﬂ L] o
c ‘o o L]
l'ﬂ L o
060 o aQ

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

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

¢ 18344584834444384304344394343232334434354432324234343424443454343483308a4448a4a

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

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: 53111-NW DATE: 06-06-2002
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
1322.00 0.000 0.00 0.00 0.00
1322.93 0.000 3.00 0.00 0.00
1323.34 0.000 6.00 0.00 0.00
1323.69 0.000 9.00 0.00 0.00
1324.01 0.000 12.00 0.00 0.00
1324.40 0.000 15.00 0.00 0.00
1325.58 0.000 18.00 0.00 0.00
1326.76 0.000 20.00 0.00 0.00
1329.09 0.000 24.00 . 0.00 0.00
1331.03 0.000 27.00 0.00 0.00
1332.97 -0.009 30.00 0.29 : 0.97

433444344442448444444488844444444444444444404444444488444844484884848a8444444444
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

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




C RENT DATE: 06-06-2002
CUKRENT TIME: 10:30:17

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

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

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

----------------------------------------------------------

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

Dis- HEAD- INLET OUTLET
CHARGE  WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE ODEPTH DEPTH DEPTH DEPTH VEL.  VEL.
.cfs) (fry  (ft) (ft) <Fé> (ft) (fr) (ft) (ft) (fps) (fps)
448443844454444344444444454454483444444904444344448845455554544444455433044858344
0.00 1322.00 0.00 0.00 O-NF 0.00 0.00 o0.00 -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 1.2
6.00 1323.34 1.24 1.34 2-M2c 0.92 0.8 0.86 -0.30 4.63 1.64
9.00 1323.69 1.60 1.69 2-M2¢ 1.17 1.07 1.07 -0.28 5.28 1.93
12.00 1324.01 1.92 2.01 2-M2c 1.46 1.26 1.24 -0.27 5.8 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-M2¢ 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.M

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

1322.00 ft
0.00 ft

El. inlet face invert
El. inlet throat invert

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

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

El. outlet invert 1320.06 ft
El. inlet crest 0.00 ft

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

% %% SITE DATA rdrdded CULVERT INVERT dede dede sk de ke ve de e de ok Ao

INLET STATION

INLET ELEVATION

OQUTLET STATION

QUTLET 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

wkkd® CULVERT DATA SUMMARY #ihsesisodessrd kst ks
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING’S n  0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE

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

¢ 1482823224448342248932289439408992248444444444844484444444444844443444444a4444




3

CUI :NT DATE: 06-06-2002 FILE DATE: 06-06-2002
CURRENT TIME: 10:30:17 FILE NAME: 53111-NW

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

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

*% k% REGULAR CHANNEL CROSS SECTION *¥wkddiiskddiics

BOTTOM WIDTH 60.00 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.010
MANNING’S n (.01-0.1) 0.014
CHANNEL INVERT ELEVATION 1319.70 ft

CULVERT NO.1 OUTLET INVERT ELEVATION  1320.06 ft
*% k%% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL.  SHEAR
(cfs) (ft)  NUMBER (ftd  (f/s) (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 1319.76 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 0.1 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 3.1 0.10

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

4¢ 13333444444334344444444 ROADWAY OVERTOPPING DATA &adddaddddadsdasdadaaddaaa

P Y Y S S S Y Y eV VN NV N T N Y T vV T ey vy erreeeyeeeny;

4¢ 14445843444344844445084488004444444094480044444444444335444084404444aa04444444a
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH 14.00 ft
CREST LENGTH 200.00 ft
OVERTOPPING CREST ELEVATION 1333.00 ft

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




Appendix 1V
StormCAD Analysis




" Scenario: Base

DET-NW.
P6
20-N
P-5
19-N
[
P4
18-NB
[
P-3
\
\. 18NA
P-2
16-NB P-1 16-NA
=
Title: WILLIAMS GATEWAY AIRPORT Project Engineer: Gilbertson Associates, Inc.
j\admin\531\11\18n-detnw$(9-12-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]

06/06/02 02:21:58 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report
Label Up. Dn. System L S Size # n Q Up. Dn. Up. Dn. Up. Dn. HGL HGL Exc.
Nod Node Q (ft) (fi/it) 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 2911 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 3.211 1,331.51| 1,329.44] true
P-5 [19-N 20-N 119.15| 481.79| 0.00103848 inch 2{ 0.012] 100.26] 1,325.59| 1,325.09f 1,331.80| 1,332.60] 2.21 3.51] 1,329.37| 1,328.74] true
P-6 {20-N DET-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 Project Engineer: Gilbertson Associates, Inc.
j\admin\531\11\18n-detnw$(9-12-01).stm Gilbertson Assoclates, Inc. . StormCAD v4.1.1 [4.2014]

06/07/02 07:55:01 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Scenario: Base

Node Report
Label %dditiona Total Ground Rim Hydraulic | Hydraulic
Flow System Elevation Elevation Grade Grade
(cfs) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (M
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.
StormCAD v4.1.1 [4.2014]
+1-203-755-1666 Page 1 of 1

Gilbertson Associates, Inc.
37 Brookside Road Waterbury, CT 06708 USA




Profile
. Scenario: Base

.
¢ Label: 16 NA
Rim: 1,336.20 ft
e Sump:1,330.28 ft
......... ‘ ) : S e
Labsl: 16-NB 1
i Rim: 1,334.10 1t ;

——— s et e e et ettt — S — — SR— sum p: 1 '32 8 .61 ﬂ .......... — s — J—
Labek 18.NA i f -
Rim:1,332.301 :

Sump:1,326.89 #t ;
: ? ;
- ‘
.......... - | R ———————— | 2 — SENSSN———
T e — - i e | S e — S ==
!
!
) N
i f
; :
1 t
SR o . B ST A
Label: P-2 25+00 Label: P-1 30400

Up.Invert 1,328.61 ft
Dn. Invert 1,326.89 ft
L:505.11 %
Size:30inch
$:0.003405 fyft

Title: WILLIAMS GATEWAY AIRPORT
iNadmin\531\1 1\1 8n-detnw$(9-12-01).stm
) 06/07/02 07:57:57 AM

Gilbertson Associates, Inc.
© Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708 USA +1-203

Up.Invert 1,330.28 ft
Dn. invert 1,328.61 #t
L:487.83 ft

Size: 30 inch
5:0.003423 frit

-755-1666

Project Engineer: Gilbertson Associates, Inc.
StormCAD v4.1.1 [4.201 4]
Page 1 of 1



Profile
Scenario: Base

Label: 18-NA
Rim:1,332.301t
Sump:1,326.89 ft

Labael:18-NB
Rim:1,331.30#1
Sump: 1,326.32 ft

Up. Invert 1,326.32 ft
Dn.invert 1,325.59 ft
L:68545 ft
Size:36inch
5:0.001065 frtt

Title: WILLIAMS GATEWAY AIRPORT
j\admin\531\11\18n-detnw$(9-12-01).stm
06/07/02 07:58:22 AM

15400

Station ()

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

Label: P-3

Up. Invert 1,326.89 ft
Dn. Invert 1,326.32 ft
L:574.00 ft

Size: 36 inch
$:0.000993 frit

20+00

Project Engineer: Gilbertson Associates, Inc.
StormCAD v4.1.1 [4.2014]
Page 1 of 1



|

Profile
Scenario: Base

! abel: DET-NW
im:1,333.00ft
‘ump: 1,324 .64 ft

Label: 20-N
Rim:1,332.601
Sump:1,325.09 ft

Label: 19N
Rim:1,331.801t
Sump:1,325.59 ft

Title: WILLIAMS GATEWAY AIRPORT
j\admin\531\1 1\18n-detnw$(9-12-01).stm
06/07/02 07:58:43 AM

Label: P-6

Up.Invert 1,325.09 ft
Dn. Invert 1,324.64 ft
L:429.04 ft
Size:48inch
$:0.001049 frit

© Haestad Methods, Inc.

s+00 Label: P-5
Up.Invert 1,325.59 #t
Dn. Invert 1,325.09 ft
L:481.79 1t
Size: 48inch
$:0.001038 frft

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

10+00

Project Engineer: Gilbertson Associates, Inc.
StormCAD v4.1.1 [4.2014)
Page 1 of 1



Scenario: Base

P21
10-NW

16-ND

P14

16-NC \ ~13

15-NC

P12 15-NA

15-NB \

13-NG
i

0 13-NF

P-2
M13-NE

P-1

C1anp
Title: Williams Gateway Airport Project Engineer: Gilbertson Associates, Inc.

j\admin\531\11\13n-detnw$(9-12-01).stm Gilbertson Assoclates, Inc. StormCAD v4.1.1 {4.2014]
06/07/02 09:25:07 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report
Label Up. Dn. System L S Size # n Q Up. Dn. Up. Dn. Up. Dn. HGL HGL Exc.
. Nod Node Q (ft) (fuft) 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-ND |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] 361.00f 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 3.67| 1,340.09]| 1,339.60} false
P6 [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-ND 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-ND |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 3.14f 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 |156-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-ND 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-ND {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| 1,331.00f 1,327.70{ 1,336.30] 1,335.80| 0.80 3.60f 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 3.66| 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 (J1 21-NB 242.74f 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 4.401 1,331.12] 1,330.85{ true
P-22 121-NB | DET-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 Project Engineer: Gilbertson Assoclates, Inc.
ji\admin\531\11\13n-detnw$(9-12-01).stm Gilbertson Assoclates, Inc. . StormCAD v4.1.1 [4.2014]

06/07/02 09:25:56 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 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)
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 21419 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\1 1\13n-detnw$(9-12-01).stm

Gilbertson Associates, Inc.

Project Engineer: Gilbertson Associates, Inc.
StormCAD v4.1.1 [4.2014]
06/07/02 09:25:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666
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Profile
Scenario: Base

abel: 13-NG Label: 13-NF . 13- Label: 13-ND
tim: 1,344.00 ft Rim: 1,344.70 it lﬁ?r?ﬂ' ;1;34N8Eo ft Rim:1,345.00 ft
iump: 1,337.60 ft Sump: 1,338.75 ft Sump:1.339.12 ft Sump: 1,340.03 ft
| :
1
I
é
i
| |
¥ \\ ‘
' Label: P-3 Label: P-2 Label: P-1
L Up.Invert: 1,338.75 ft Up. Invert: 1,339.12 Up. Invert: 1,340.03
i Dn.invert: 1,337.60 ft Dn. Invert: 1,338.75 ft Dn. Invert: 1,339.12 #
: L:361.00 % LC174.00% 225400
- Size: 30inch Size: 30inch Size:24inch
S:0.003186 fY/ft S:0.003246 ft/ft S:0.003583 ftit
|
40400 45+00

Title: Williams Gateway Airport Project Engineer: Gilbertson Associates, Inc.

i\admin\531\1 1\13n-detnw$(9-12-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 {4.2014]
06/07/02 09:33:06 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




I : Profile
Scenario: Base

1 13- Label: 13-NG Label: 13-NF
Sump:1,336.65 ft Sump: 1,337.60 ft Sump:1,338.75 ft

f
{
| |
' — O A — S W
; a
| | - - -
| Label: P2
- : . Up.Invert: 1,338.75 tt ’ Up. Invert: 1,339.1
. . - | Dn.ér}ve 1t:1,337.60 ft ErHr}‘vg n:1,338.7
- e e 1 - . . e N RGO f e e - CTT4 00 ot
I Label: P4 ; Size: 30inch Size:30inch

Up.Invert: 1,337.60 . $:0.003186 ft/it $:0.003246 f/tt

..Dn.Invert:1,336.66 ft B . . . e e o T e
L:293.25 #
Size:42inch
$:0.003205 ft/ft !

40+00

’ |
' Title: Williams Gateway Airport Project Engineer: Gilbertson Associates, Inc.

jladmin\531\1 1\1 3n-detnw$(9-12-01 ).stm Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014)
I 06/07/02 09:32:55 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



’ Profile
Scenario: Base

Label: 13-NH
Rim: 1,343.60 ft
__Sump: 1,336.66 ft

1 Label: 14-NB * Label: 14-NA |
} Rim: 1,342.40 ft Rim: 1,342.85 ft !
! Sump: 1,335.18 ft Sump:1,.335.78 ft i

X
| Label: P:
Up. Invert: 1,336.66 tt
i Dn. Inven: 1,335.78
B R 17 21 /s S LA LN

Label: p-7 Label: P6 ! Size: 42inch
Up. Invert: 1,335.18 Up. Invert: 1,335.78 i S:0.003215 frt
Dn.Invert: 1,334.27% . N e DRIV —
[583.00 % <l S . e R .
Size:48inch Size: 48inch

§:0.003216 f¥ft S:0.003191 fft

i
b
1
;
i

35400

Title: Williams Gateway Airport Project Engineer: Gilbertson Associates, Inc.
J\admin\531\11\1 3n-detnw$(9-12-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]
’ ’ 06/07/02 09:32:38 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Profile
Scenario: Base

Label: 14-ND Label; 14-NC
Label: 14-NE Rim:1,341.20 ft Rim: 1,341.35 ft
Rim: 1340201t Sump: 1,333.93 ft Sump: 1,334.27 ft
Sump: 1.332.56 ft
g

Label: P-8
: : Up.invert: 1,334.27 &t
- Dn.Invert: 1,333,93 #t
T : L:105.00 ft
Label: P-10 Label: P9 Size: 48inch
Up. Invert: 1,332.56 ft : Up. Invert: 1,333.93 ft S:0.003238 ft/ft
Dn. Invert: 1,331.30 ft Dn. Invent: 1,333.06 ft
L395.00 ft : L:272.00 1
Size: 54inch : Size: 48inch
S:0.003190 fift : S:0.003199 f/ft
| i
[
| |
30+00
25tWRn (1)
Title: Williams Gateway Airport Project Engineer: Gilbertson Associates, Inc.
j\admin\531\1 1\13n-detnw$(9-12-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]
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Profile
Scenario: Base

Label: 15-NA
Rim: 1, 339.30 ft
Sump: 1.331.30 ft

i $

Label: 15-NC
Rim:1338.80ft .
Sump: 1330.71 1 ¢

Label: 16-NC
Rim: 1,337.63 ft

i

Sump:1,329.53 ft

\

[ \\ \
Label: P-13 Label: P-11
; Up. Invert: 1,330.71 ft : Up. Invert: 1,331.30 ft
i Dn. Invert: 1,329.53 ft : Dn. Invert: 1,330.71 ft
i L:368.001 : L:184.00
H - Size: 54inch : Size:54inch
| S:0.003207 fift : S:0.003207 fYft
15400 20400
Title: Williams Gateway Airport Project Engineer: Gilbertson Associates, Inc.
jnadmin\531\11\13n-detnw$(9-12-01).stm Gilbertson Assoclates, Inc. StormCAD v4.1.1 [4.2014]

06/07/02 09:32:08 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666
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\ Profile
| Scenario: Base

| ¢ Label: P-14
Up. Invert: 1,329.53 f#t
| Dn.Invert: 1,328.31 ft

Up.Invert: 1,328.31 ft
Dn. Invert: 1,327.84 f

LR?:1e|1 ;13 g—stEo " Label: J-2 hgbel; ':13 (133-6N2D5 a lgnfg%g?n%h

‘ . 3 Rim: 1,335.80 ft : im: . - 0.
‘ \ Sump:1,327.24 ft o 257 84t Sump:1328.31 ft 5:0.003194 fift

. ?

i
4 o
| \ % \ \

’ { Label: P-15

[T R . ‘ . » . © [:148.00
Label: P-20 : i Label: P-18 Size: 54inch
Up.Invert: 1,327.24 & ; Up. Invert: 1,327.34 # S:0.003176 ftft
| o _ o Ergérév$g:ﬁ1,326.78 t _ . ! Dn.Invert: 1,327.24 ft . : . :
: . L:6824ft
Size: 60inch 10+00 Size: 60inch 15+00
S:0.001373 ft/ft S:0.001 465 fft
‘ |
{ Title: Williams Gateway Airport Project Engineer: Gilbertson Assoclates, Inc.
j\admin\531\1 1\13n-detnw$(9-12-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]
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|

J

Profile
Scenario: Base

¢

| v

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

i Label: DET-NW
Rim: 1,333.00 ft
Sump: 1,325.82 ft

i

Label: P-21
Up. Invert: 1,326.78
. . - Dn. Invert: 1,326.61 #
0400 . . . . e - oo L'121.85ﬂh
Label: P-22 Size: 60inc
Up. Invert: 1,326.61 ft S:0.001395 ftft
Dn. Invert: 1,325.82 ft
L:564.92 ft
Size: 66inch

Title: Williams Gateway Airport
j\admin\531\1 1\13n-detnw$(9-12-01).stm
06/07/02 09:31:25 AM

S:0.001 398 ft/t

Project Engineer: Gilbertson Associates, Inc.

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

StormCAD v4.1.1 [4.2014]
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Scenario: Base

Was not Modified
-From Master

17-ND P-6 .
17-NB
P-5
17-NA
17-NF
P-4
17-NC
P-1
AN
N
“
\\‘\
AN
T 17-NE
Title: WILLIAMS GATEWAY AIRPORT Project Engineer: Gilbertson Associates, Inc.
jA\admin\531\1 1\17n-detnw$(9-12-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]
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Scenario: Base

Pipe Report
Label Up. Dn. System L S Size # n Q Up. Dn. Up. Bn. Up. Dn. HGL HGL Exc.
Nod Node Q (ft) (ft/ft) Full Invert Invert Gr Gr. Cover| Cover In Out Cap.?
. (cfs) (cfs) (ft) (ft) Elev. Elev. (ft) (ft) (ft) (ft)
(ft) ()
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 |DET-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 2.801 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-ND 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-ND {17-NH 46.55( 845.00| 0.002414|42inch 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
P9 |17-NF 17-NG 29.34] 600.00f 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| 1,333.76f 1,331.14| true
P-10 }17-NG |17-NH 46.46| 350.00f 0.004000|36 inch 1| 0.012] 45.70| 1,328.64| 1,327.24] 1,334.50| 1,334.90| 2.86 4.66f 1,331.14]| 1,329.46| true
Title: WILLIAMS GATEWAY AIRPORT Project Engineer: Gilbertson Associates, Inc.
j\admin\531\11\17n-detnw$(9-12-01).stm Gllbertson Assoclates, Inc. . StormCAD v4.1.1 [4.2014)
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Scenario: Base

Node Report
Label Additional  Total Ground Rim Hydraulic Hydraulic
Flow System Elevation Elevation Grade Grade
(cfs) Flow (ft) (ft) Line In Line Out
(cfs) ] (f)
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

j\admin\s31\1 1\17n-detnw$(9-12-01).stm
06/06/02 11:33:31 AM  © Haestad Methods, Inc.

Gilbertson Associates, Inc.

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Gilbertson Associates, Inc.
StormCAD v4.1.1 [4.2014]
+1-203-755-1666




Profile
: Scenario: Base

Label: 17-NA

: bel: 17-NC
Rim: 1,341.30 #t ﬁ.?nf1341.4on .
Sump:1 33650 #t Sump:1 337501t

1127 ot =
Up.Invert 1,33750 ft

Dn.Invert 1,33650 ft

L:40001

SIZB DA e esean -
5:0.025000 fvit

Label: P-5
Up.Invert 1,336,501t
Dn hyer:.l...:sa.zz_g_ﬂ, ........................................................
L:849.76 f

Size:36inch
$:0.005060 ft/ft

N

o

Title: WILLIAMS GAT
iNadmin\531\11\1 7n-d
06/06/02 11:28:40 AM

EWAY AIRPORT
etnw$(9-12-01 ).stm

Project Engineer: Gilbertson Associates, Inc.
Glibertson Associates, Inc. StormCAD v4.1.1 [4.2014]
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Profile
Scenario: Base

Label: 17-NB
Rim: 1,338.80 #t
Sump:1,33220 &

Label: 17-ND
Rim: 1,337.70 ft
Sump:1,32728 1t

Up.Invert 1,32728 1t
Dn.Invert 1,32524 ft

L:845.00 1
Size:42inch
5:0.0/02414 it

Label: P-6
Up.Invert: 133220

Dn.Invert 1,32728 1

L:416.40 ft
Size:36inch
S:0.011.816 f/ft .

Title: WILLIAMS GATEWAY AIRPORT
i\admin\531\11\1 7n-detnw$(9-12-01).stm
06/06/02 11:28:11 AM

© Haestad Methods, Inc.

Gilbertson Associates, 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



Profile
Scenario: Base

Label: 17-NH
Rim: 1,334.90 #
Sump: 1,325.24 t

i Label: DET-NW
- Rim: 1,332.70 1t
Sump: 1,324.00 ft

1
l

A}
Label: P-10
Up. Invert: 1,328.64 ft

H— e - . I Dn. Invert: 1,327.24
N e | I e D Ve 1,527 24 1t
: Size: 36 inch

$:0.004000 fift
I or00 — ” } e P . F[_abe|;-P-'3 . . . o . .5+00 .

Up. Invert: 1,325.24 ft
Bn. Invert: 1,324.00 ft
L:414.00 #t
: : Size: 36 inch
’ I $:0.002995 ftAt

Title: WiLLIAMS GATEWAY AIRPORT Project Engineer: Gilbertson Associates, Inc.
, I\admin\531\11\1 7n-detnw$(9-12-01).stm Gllbertson Associates, Ine, StormCAD v4.1,1 [4.201 4]
[ 06/06/02 11:31:14 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Profile
Scenario: Base

Label: 17-NE
Rim: 1,339.20 ft
Sump:1,334.10ft
Label: 17-NF i
Rim: 1,338.00 ft :
Sump: 1,331.04 ft ;
| ¢
i
{
. j \
’ : LEB &l P-1
; Up. Invert: 1,334.10 ft
= i Dn. Invert: 1,331.54 ft
. i L:640.00 ft
; Size: 30 inch
S:0.004000 ftht
|
15+00 20+00

Title: WILLIAMS GATEWAY AIRPORT
i\admin\831\1 1\1 7n-detnw$(9-12-01).stm

06/06/02 11:31:56 AM

© Haestad Methods, Inc.

Gilbertson Associates, 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



} ‘ : Profile
Scenario: Base

Label: 17-NF
Rim: 1,338.00 ft

Sump:1,331.04 ft
( Label:17-NG
I RIM1;334:50 e
Sump:1,328.64 ft
——— -__~_.~_~___~__~.._._._~__m_«_.__._._.._A_.____.________________,,,____,W_, e S
: Labet: P-9
J : Up. Invert: 1,331.04 ft
e B R . : Dn. Invert: 1,328.64 ft
; L: 600,00 ft
§ Size: 30 inch
[ ‘ S:0.004000 At
E
I / 10+00 Station (ft) 1€
| (
Title: WILLIAMS GATEWAY AIRPORT Project Engineer: Gilbertson Associates, Inc.
j\admin\531\11\4 7n-detnw$(9-1 2-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 (4.201 4]
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Profile
Scenario: Base

Label; 17-NH
Rim: 1,334.90 #t
Sump:1,32524 1t
Label: DET-NW
Rim: 1,332.70 f
Sump:1,324.00
Label: P-7
Up.Invert 1327281t
< Dn.Invert 132524 ft
’ L:845.00 ft
Size:42inch
S: 0.0(/)2414 f/ft
//
P .
) \ 5+00
Label: P-3
Up.Invert: 1,32524 ft
Dn.Invert 1,324.00ft
L:414.00 ft
Size;36inch
S:0.002995 f/'ft
Title: WILLIAMS GATEWAY AIRPORT Project Engineer: Gilbertson Assoclates, Inc.
j\admin\531\11\17n-detnw$(9-12-01).stm Gilbertson Associates, Inc. StormCAD v4.1.1 [4.2014]
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Appendix V

Improvement Plans




DRAINAGE IMPROVEMENTS
LIAMS GATEWAY AIRPORT _

SRR MESA, MARICOPA COUNTY, ARIZONA s

— BASRLNE RD. |
1. ALL WORK AND MATERWLS SHALL CONFORM TO THE MOST CURRENT Cﬂ I] Y O F M E S A
UNIFORM STANDARD SPECIFICATIONS AND DETALS FOR PUBLIC WORKS =
CONSTRUCTION AS FURNISHED BY THE MARICOPA ASSOCATION OF . =z
GOVERNMENTS AND AS AMENDED BY THE CITY OF MESA. ALL WORK ) =
AND MATERIALS NOT IN CONFORMANCE WITH THESE AMENDED SPECIFICATIONS - o) £
AND DETAILS ARE SUBJECT TO REMOVAL AND REPLACEMENT AT n < ELUOT RD. 8§
THE CONTRACTORS EXPENSE. S
2. CONTRACTOR IS RESPONSIBLE FOR VERIFYING LOCATIONS OF ALL PROJECT DESCRIPTION g g §8
: S WARNER RD.| & o
EXSTING UTLITIES AND AVOIOING DAMAGE TO SAUE. CALL (602) 263-1100 PHASE 1 GRADING AND DRAINAGE IMPROVEMENTS o = {ES
SERVICE OR CONSTRUCTION SCHEDUUING, CALL (602) 273-8888. FOR THE NORTH APRON AREA. g & ga
3. CONTRACTOR SHALL COMPLY WITH THE PROVISIONS FOR TRAFFIC LEGEND g;é é
CONTROL AND BARRICADING AS PER CURRENT CITY OF MESA "TRAFFIC

BARRICADE MANUAL® FOR ALL PORTIONS OF WORK OUTSIDE ‘AIR OPERATION
AREAS', WORK WITHIN ‘AR OPERATIONS AREAS® SHALL BE GOVERNED
BY FAA REGULATIONS, SEE CONTRACT SPECIAL PROVISIONS.

w1343 e EXISTING CONTOUR
—343——  PROPOSED CONTOUR
444444444444444 EXISTING PAVEMENT MARKINGS
— s EXISTING EDGE ASPHALT PAVEMENT
[[] exisuNG CONCRETE PAVEMENT
smmm==== EXISTING CONCRETE CURB

N SITE

4. CONTRACTOR TO POTHOLE EXISTING UTILITIES AHEAD OF HIS
CONSTRUCTION, TO ALLOW FOR ANY NECESSARY ADJUSTMENT IN
GRADE LINE, AND TO VERIFY PIPE TYPES FOR ORDERING PROPER
TRANSITION, AND/OR TIE-IN FITTINGS WHICH MAY BE REQUIRED.

S. (T SHALL BE THE CONTRACTORS RESPONSIBILTY TO REMOVE ALL

¢ EXISTING TELCO RISER QUEEN CREEK RD.
ABANDONED (RETIRED) UTILITIES THAT INTERFERE WITH THE
CONSTRUCTION PROJECT. THE CITY OF MESA UTILITY CONSTRUCTION < EXISTING POWER POLE
DMISION WILL ASSIST THE CONTRACTOR IN DETERMINING IF THE & EXISTNG GUY DOWN
UTILITY (GAS, WATER, AND SEWER ONLY) IS ABANDONED. FOR UTILITIES
OUTSIDE THE WGA BOUNDARY CALL (480) 644~2754 FOR ASSISTANCE. b EXISTING SIGN
®  EXISTING WOOD POST VICINITY MAP
6. THE CONTRACTOR IS ADVISED THAT AN EXCAVATIONS AND DIRT MOVING NTS
PERMIT MAY BE REQUIRED BY THE MARICOPA COUNTY HEALTH DEPARTMENT. ©  EXISTING FIRE HYDRANT
IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO OBTAIN THIS PERMIT, IF e  EXISTNG CLEAN OUT
NECESSARY, AND COMPLY WITH ITS REQUIREMENTS. 0 BUSTNG MANHOLE
7. THE EXISTING UTILTIES ARE PLOTTED FROM AVALABLE RECORDS. THE CONTRACTOR SHALL O  PROPOSED MANHOLE _SH_EE;[N_QEX:EHAS_E_QNE
TAKE PRECAUTIONARY MEASURES TO PROTECT THESE UTILUTIES. THE ENGINEER MAKES NO
WARRANTY AS TO THE EXISTENCE OF ANY UTILIES OR STRUCTURES NOT SHOWN IN {3 pasmNG cATCH BASININLET . SHEET
AVAILABLE RECORDS. THE CONTRACTOR SHALL NOTIFY BLUE STAKE AT LEAST 48 HOURS [=] proPoSED CATCH BASIN 2 Hoccnmleomn OL MAP & SHEET INDEX
BEFORE DIGGING (1-800~782-5348), AND WGAA ENGINEERING AT LEAST 96 HOURS PRIOR CONTR
3 PLAN SHEET KEY
T0 DIGGING (480-988-1013).
o DUSTNG VAVE 4-10 PLAN & PROFILES
8. THE CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE EXACT LOCATION OF ALL EXISTING n DETENTION BASIN GRADING & DRANAGE
UTILITIES AND THE PROTECTION AND REPAIR OF DAMAGE TO THEM. THE CONTRACTOR SHALL 12-14 CONSTRUCTION DETAILS, NOTES & QUANTITIES.
POTHOLE IF NECESSARY IN AREAS OF SHALLOW OR CONGESTED UTILITIES TO VERIFY EXACT S1-53 STRUCTURAL DETALS

EXISTING UNDERGROUND UTILITY
EXISTING GATE

EXISTING BUILDING

EXISTING WIRE FENCE

LOCATIONS OF UTIUTIES AS REQUIRED DURING CONSTRUCTION ACTIVITIES. ANY UTIUTIES
ENCOUNTERED WHICH ARE NOT SHOWN SHALL BE NOTED ON THE AS—-BUILTS.

9. [IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND/OR THE SURVEYOR PROVIDING A&BBMQNS
THE CONSTRUCTION LAYOUT TO COMPARE THE SITE CONDITIONS WITH THE PLANS AND
NOTIFY THE ENGINEER IN WRITING OF ANY DISCREPANCIES OBSERVED. SHOULD ANY GRADE

OR DESIGN INDICATED ON THE PLANS BE SUSPECT, THE ENGINEER SHALL BE NOTIFIED OF AC ASPHALT CONCRETE EXISTING WOOD FENCE
SAID AREA AT LEAST TWENTY—FOUR HOURS BEFORE CONSTRUCTION IS SCHEDULED TO BEGIN ASPH  ASPHALT PAVEMENT EXISTING LIGHT

ON THE AFFECTED AREA, ANY DISCREPANCIES SHALL BE DEEMED TO BE THE RESPONSIBILITY

OF THE CONTRACTOR AND/OR SURVEYOR. BC BACK OF CURB

B8LOG BUILDING

10. CONTRACTOR SHALL ADJUST ALL MANHOLES, VALVE BOXES, CLEAN OUTS, AND DUCT MARKERS EXISTING OVERHEAD ELECTRIC

TO FINISH GRADE. ELECTRICAL PULL BOXES MUST BE SET ONE INCH ABOVE GRADE. THIS CAS.S. CENTRALIZED AIRCRAFT EXISTING POWER POLE W/ TRANSFORMZR BENCH MARK
WORK SHALL BE CONSIDERED INCIDENTAL TO THE OTHER EMS OF WORK, EXCEPT WHEN THE SUPPORT SYSTEM NORTH EXISTNG STORM DRAIN
BIDDING SCHEDULE CONTAINS SPECIFIC ITEMS ON A UNT BASIS. . ce CATCH BASIN APRON CHISELEDIITOP OF IRRIGATION HEADWALL
PROPOSED STORM DRAIN N.W. CORNER OF POWER AND RAY ROADS.
11, SAW CUTTING OF ASPHALT PAVEMENT SHALL BE REQUIRED FOR ASPHALT PAVEMENT CONC  CONCRETE PAVEMENT PROPOSED STORM DRAN BY GTHERS CITY OF MESA DATUM — ELEV. = 1323.04
REMOVAL IN EVERY LOCATION WHERE NEW PAVEMENT MUST MATCH EXISTING PAVEMENT. £ ELECTRIC
‘ ———-—— PROPERTY UNE
12. LOCATION OF THE CONTRACTORS ENTRANCES, HAUL ROUTES AND YARD/STAGING AREAS EXST  EXISTING PRELIMINARY
SHALL BE VERIFIED AT THE PRE CONSTRUCTION CONFERENCE. G s ® SURVEY: MONUMENT NOT FOR
=——cce—— RIGHT OF WAY CONSTRUCTION
13. THE CONTRACTOR SHALL BE RESPONSIBLE FOR TEMPORARY LIGHTING AND/OR JUMPER c8 GRADE BREAK OR
CABLES TO MAINTAIN LIGHTING ON AREAS NOT CLOSED FOR CONSTRUCTION. HVAC  HEATING, VENTILATING, T T e EASEMENT RECORDING
14.  THE CONTRACTOR MUST REMOVE ALL DEBRIS FROM THE AIRFIELD PAVEMENTS BEFORE AR CONDITIONING
OPENING THE AREA TO AIRCRAFT. MH MANHOLE —~——-— BASELINE FOR STATIONING
15.  THE CONTRACTOR MUST PROVIDE TWENTY-FOUR HOUR ACCESS TO EMERGENCY VEMICLES NG NATURAL GAS ———--—— WT UNE
THROUGHOUT THE CONSTRUCTION AREA. OHE OVERHEAD ELECTRIC X13438  SPOT ELEVATION
16, INSPECTION SHALL BE PROVIDED BY THE CITY OF MESA. THE CONTRACTOR SHALL NOTIFY PCC PORTLAND CEMENT CONCRETE nasc20 + GRID TIC & COORDINATES
THE CITY INSPECTION DEPARTMENT AT LEAST 48 HOURS IN ADVANCE OF ANY CONSTRUCTION. PP POLE ig‘%n g 340 WO fearasoc wo. ; a-
POWER 5
17. AL EQUIPMENT AND MATERUALS NOT SHOWN OR SPECIFIED ON THE PLANS OR SPECIFICATIONS, & GILBERTSON
BUT REQUIRED TO COMPLETE THIS PROJECT, SHALL BE PROVIDED BY THE CONTRACTOR AS PULFE  PUBUC UTILITY AND FACILITY EASEMENT g o o o :‘ o o o
PART OF THIS CONTRACT AT NO ADDITIONAL COST TO THE CITY. PWT  PAVEMENT ASSOCIATES
18, VERTICAL OR HORIZONTAL BENDS SHALL BE PIPE JOINT DEFLECTIONS UNLESS OTHERWISE NOTED. RW RIGHT OF WAY inc.
PIPE JOINT DEFLECTIONS SHALL NOT EXCEED PIPE MANUFACTURERS RECCOMMENDATIONS. consulting civil angineers & land surveyors
1. WN%WN%%SO&TURBQQRWWE BY THE CONTRACTOR SHALL BE REPLACED SD STORM DRAIN 15974 Narth 72% Strest . Scottedele, Arfzora. 852604760 4600224
o ™ s e DRAINAGE [MPROVEMENTS
TH TELEPHONE
™ TRANSFORMER - NORTH APRON
UGE  UNDERGROUND ELECTRIC S |T E M A P WILLIAMS GATEWAY AIRPORT
vcs VERTICAL CURB AND GUTTER COVER SHEET
vep VITRIFIED CLAY PIPE NTS. . Designad by DS Jorom by o5
w WATER Date JME 12,200  [dob No. 53115 Jsweat o W
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FLE NAME: K\D\D\531\ 15\ 502~ BASENORTH-MESA DWG

AN COMMON_CORNER
et e e ‘.‘\‘.%/3’ SECTION 19,20,29,30

POINT NORTH EAST AN ELEV ] DESCRIPTOR POT NORTH EAST FLEV DESCRIPTOR
5 37512.851000 | 577756,964000 352.55 | PANEL POINT_HUB & TACK 1 BA4668.13 571616.41 31 P Ptf1_HE
68 | B42804.611000 | 575557.310000 341.80_| PANEL_POINT HUB & TACK B45109.34 72530.86 334.04 P P2 hi
75| B35735.396000 | 5809 366.83_| PANEL POINT_HUB 544162.48 72624.16 330.6 P _Ptf3 i
881 _| B40820.726000 | 575559.360000 341.89 | PANEL POINT PK_NAL FLUSH 843000.85 73238.43 337 © Ptfé HaT |
*[ 1263 | 835865.872000 | 563973.23. PK RAIL FLUSH SE_RWY 541698.85 73108.80 331 © ptf5_HAT |
11264 | B35411.542000 | 584040.681000 DMA_BC 1380 20~ 41677.91 74472.06 37.35 P Pty H&
412 | 843210.187000 | 576857672000 DMA_BC 1360 1 40255.16 75314.79 341,47 P_Ptf7 H&
: %] 1413 | 843131.795000 | 576813.179000 CONC_CL _END RWY 2 B38354.45 575389.11] 134225 P_Py8 HK
o B38089.012000 | 575933.913000 EDGE_PCC_ANGLE_POINT. 842779.33 74465.84 | 1337.80 PPt
S 335481976000 | 57489 WGA BC 199 840814.81 576423.01 1345.01 P Pt 10 H&
& 336173.625000 | 57520; WGA BC_189 25 B37796.76 76284.30 344,66 P Pt H&T |
z: 8 | 835142597000 | 575632.126000 WGA BC 1 5 £37169.76 75625. 343,20 P Pt 12 W
< 1619 | B36074.568000 | 574493.255000 WGA BC 1 7 83979332 76453.34 346.70 P Pt 13 PK
=z 1620 | B34074.403000 | 575647.204000 WGA BC_t 8 838357.74 76804.5 347.54 P Pt 14 _HE
o 339122.732000 | 575226.275000 WGA_BC 1 838903.60 75917.5: 344.74 P Pt 15 HE
2 22 | 840182.911000 | 575235.636000 341.31_| WoA BC 189 K 41039.20 75332.4 340.89 P Pt _16_HaT |
: 23 | B40545 872000 | 575238520000 341.41_| WGA BC 199 3 37513, 74740.4 340.43 PPt 17 HaT |
: 1624 | 841056.887000 | 574736.107000 38.61_| WGA BC_199 32 36629.85 73801.40 1337.91 P_Ptj18 HE
1625 | 641295.662000 | 574172.526000 6.50_| WGA BC 1995 33 36530.04 74920.89 $43.20 P_Ptf19 HE
| 1626 | 641307.407000 | 572771.705000 30.58_| WGA BC 1995 34 35928 75374.41 344.6. P_Pt§20 HaT
527 | 843980.838000 | 572796.113000 1331.56_| WoA BC_ 1995 35 B35048.01 576423.22 549.64 P_Pt§21 _HAT
1628 | 844567.925000 | 572889.701000 | NO ELEV. | GLO BC BENT 36 535087.67 75609.26 346.8 P_Ptf22 HAT
630 | 844573123000 | 572212.578000 $33.57_| WGA BC 1995
631 | 844554.413000 | 575526.888000 437.64_| WAFB BC 16_1977 RLS 645]]
\ 632 | 842297.968000 | 574159.434000 835.52_| CORNER_PCC
g 1638 | 841269.576000 | 575172.576000 1340.08_| CORNER PCC
N 1641 | 840478503000 | 575951306000 1343.56_| ANGLE_POINT_PCC
\\\ *point 1413 = RWY CL STATION 100+00.00
1624 ™\, *point 1263 = RWY CL STATION 202+01.00
BENCHMARK
CHISELED G20 AT THE TOP NORTHWEST CORNER
OF IRRIGATION HEADWALL — POWER AND RAY ROAD
CITY OF MESA, DATUM — ELEV. = 1323.04’
HORIZONTAL DATUM
: % WILLIWMS GATEWAY ARPORT GRID 1997
5 [~ MibpLE
¥
L 31
: z _Twy v LEGEND
= WAFB BC  WILLIAMS AIRFORCE BASE BRASS CAP
B WOA BC  WILLIAMS GATEWAY AIRPORT BRASS CAP .
=4
S DMC BC  DEFENSE MAPPING AGENCY BRASS CAP
pcc PORTLAND CONCRETE CEMENT
3 PANEL POINT (TYPE AS NOTED)
? BRASS CAP (TYPE AS NOTED)
o] DEFENSE MAPPING AGENCY BRASS CAP
1611 . EDGE CONCRETE
A ELEVATIONS REVISED 2/25/00
PRELIMINARY
NOT FOR
CONSTRUCTION
OR
32 RECORDING
SCALE: 1° = 500°
o 500' 1000° 1500'
340 WO fearaoc no. ; A~
GILBERTSON
L] . . L] - . -
ASSOCIATES
ine.
consulting civil engineers & land surveyors -
15974 North 77t Sreet . Scotixiale, Artzore 85250760 48007\1244
i DRAINAGE IMPROVEMENTS
2l
3]
i | NORTH APRON
il WILLIAMS GATEWAY AIRPORT
gq HORIZONTAL CONTROL PLAN
8ii' . Designed by 05 forown by s
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GILBERTSOMN
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ASSOCIATES
inc.

consulting civil engineers & land surveyors
15974 North 77 Sreet . Scotixcela, Arizora 85260H760 43044

CONSTRUCTION NOTES
INSTALL 24° STORM DRAIN PIPE PER PROFILE.

1
.
.
.
\

L[ TOE EN

16'\1, 9%
25.9¢
\

7
/’/’/////’ 7 //
Yy i

LOCATE AND CONNECT TO EXISTING CONCRETE
STORM DRAIN PIPE STUB IN GUNITE CHANNEL.

REMOVE AND REPLACE EXISTING CHAN LINK

5 L

glajolo

Iz
1< 7 e
| = NGW / SECURITY FENCE IN KIND.
& A /'OOGRD)N/ATE Wi SAWCUT, REMOVE & REPLACE CONCRETE CHANNEL
i & 4 PRI%R TO LINING IN KIND AS NEEDED.
IS - ‘NEAR OR -
[ [ T o ; / A Y o -
! v £ . EXISTING Pt q Q /
o T Aioonon o st s [
[ S /// / / 7 AR ] T )
s / el - e / VAR . . A 5 L
i A // ~ / // e .. TN Prats r\o
| e / S T S ,
| S f//(/ i 7Aoo /// N VN S RS r———— < ]
["xéﬁ i N, 7 —-—L e — - ——- o S e e ol
- as \tlﬁ N ya; /‘”Z_ ST e _5,411715_5__9,/
— T T —— ' \ y VR e el / . - S C A w
R ’ R : 10°_PROPOSED Zz
ORRNAGE ESWT | (5
‘O

|
]
2 o e S EH S e eot oretrers e soe p e irts et ToC s T e eeeePer eeerere FApteec freereet HTe H 336
.............. &
1334 — 7 X 7 S TS VIS SSPOrus vevepestemsomis Mesevpe tveeeoes ecteses essooes 1334 SCALE:1" = 20' HORIZONTAL
..... P 7 "~2VERTCAL
; e
- 1 z VA o -~ -
DOV T Eestoet Sttt Solsur Ot BRSPS oGSOt FFbObt SRISteso SAPTOSIt FUROIOON OCUCOED: 100000P0tPOORPDOSISEUORAS FUURTOTH UVOYOOR COTOCPPI OOOSoEH FRPOsot PPSPURO MCLUNY NRISLIS SR Stetest SOt ISVION] AN NSLILDE OOatOts PR MO 8 bt 332
-------- LI H e I e b
i
........... /)
______ 1 o R
1330 / S 30 NOT FOR
"""" ! ] CONSTRUCTION
308 s s e | R
1 s B RECORDING
1328}~ + 4 328
- ‘I .......................
e eseToT IOSTERIL Sttt Rtrsven et osTROYY feseen n
[t SEOMEN STOPN SRR ST PO 1 1
1326 | 326
T e e e e
L SOSURORIN MODROOIRS SOSOODNIE SEPOUNE SONNINORE SROORSDRS INOEDORIS SIGODRRDS JOINRN JNF INEDNNE SURUREDOS OUSIRINS INURIIND ISSOOONS IIURISSES ISOPRE SSItE SSOSOIS HOSOI
. - 1 =
4324 ............................... 324
- to
' ;
.................. ¥ e
2 1322 1 oS Spetes unensts OORINS SRRt . i T DDE SDUEDURNE s 2 322
< s b GF 24 SToR DRAN 0SS0 FI/FT
1320 . o B8 IOAAOAA! SOUORORUN Dl X M L ”‘H:t-. :-:-:" — L CEE T AP 3 et eaarargenannann 320
2 IRDOSRRNN :::::: wifevesrtrafurennnssfonansrntfarncacaaforensany PITTY i"\ ----- RPN P . e ""“:: :'-'-: ----- “o wo 'CATALOG No. . A—
o | i e e e e 1 e e e : : _ z - DRAINAGE .IMPROVEMENTS
as -
L I Z s e NORTH APRON
% o WILLIAMS GATEWAY AIRPORT
‘%E' 13164 FRRCIEE Seseees A T B 316 [Devored by D5 Jorom by CS
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7 / 7 | | consulting cvil engineers & land surveyors
// / T - i | | 15974 Narth T7th Swreat , Scottxiels, Arizore 8526076 400IN22H
7 / e // / . ! CONSTRUCTION NOTES
o / / N } INSTALL 24" STORM DRAIN PIPE PER PROFILE
/ Y P AN / AND DETALS SHEET D-2.
e /// i | S ‘\/ / ; INSTALL HEAOWALL PER MAG. STD. DETAL
% 7~ A § -1,
s v l R
o/ / | [/ A\ 1 \ / : &0 (63) SAWCUT, REMOVE AND REPLACE EXIST. ASPHAT
- / . \l L \ I S \ / / / 2 /"“' PAVEMENT IN KIND & PER DETALS ON SHEET D-2
e / e ] . . \ 4 ! \ { ; / / Sals COORDINATE EXISTING UTILITY CONFLICT WITH
e - / SR / !/ Ve WILLIAMS GATEWAY ARPORT AND UTILITY
- -/ - / =y / = PROVIDER PRIOR TO CONSTRUCTION IN AREA.
/-/ /<’ — \.“ "\\ yoooS /' / /7 ;S AY /
-~ i } \ [ P g
Q ( s i f\\‘\\'-_ ! \\ | ] : 177 / £$<$/
o o . . i A Y I ! <R
: - L W R Y O Y B P Y <
Q / il E vy i { H i / JEblS=
+$ 7 : L \‘ Vol L 1] [ERBEL Ly
3t ® | <§> LU A L N A SEE SHEET 11
taoiob__‘_7 ________ B+bp T T e — — — — — T T 9F¥00 __——'___TTT&»“—_:K—_\ — 7 'GU'F_"" '__—___7E0__:T:
%___ ________________ sasiz B L S SR S —— =R - 201400 __
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(S \
'- -,
<€
=]
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1320
|
! -
1336 i 1336
""" ' ST GROUNS
1334 I/ AT!- STORM: DRAIN 334
......... 4 aasfuaes i bty
- s ] e III
= e v o SCALE:1" =20'HORIZONTAL
T e s e e e o e o) s e 1332 pam—
\
-------------- % o 20 e &
.......... =3B o \
1330 ponhiseg kb X 330 PREUMINARY
D e e e e e e e o e Lo P B e By Es : : NOT FOR
______ BEt \: CONSTRUCTION
s 8 R s G B s s LR e e B s \, RECORDING
1328 O € i 1328
X ~
...... Lo~ ~l&
L e e N gl
...... C U] N[
1326 Y b e : 1326
T T
=
R VP II ..............
1324 g ..................... N 324
< e et et e ..":f"::::: ------------------- ‘\ """""
2 .....
1322
1320 2 nf 320
Qo e e e ke e !
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@ 15974 North 77th Sreat . Scotiechle, Artzona 852604761 400NOT\2244
CONSTRUCTION NOTES
-+ bl
o (o
C
+ |+
SERS, INSTALL 2-48" STORM DRAIN PIPES PER PROFILE
SRl AND DETALS ON SHEET D2.
;Eg; @ INSTALL OUTLET HEADWALL PER DIMENSIONS
ENRZ SHOWN AND PER DETAILS ON SHEETS St, S2,
AND S3. SLOPE WINGS AT 4:1.
CONSTRUCT PERIMETER ROAD PER DETAL ON
SHEET D-2.
@ CONSTRUCT CATCH BASIN PER DETAILS ON
SHEETS D1, S1, 52 & S3. GRATE OPENING
SIZE 3.25' X 3.50'.
REMOVE AND REPLACE EXISTING CHAN LINK
SECURITY FENCE IN KIND.
FET T
« F-— ﬁm”m 100 — — . __
W, X 5 ﬁm”m : m%m T8
- / — — S0y L] REQ
/ / L o<l 8
7 / R5¥=a
0
A | 8Exaz
== 4
7
—/
_/
"/
1338 b
1 N ::Q. ........
} O ........
: O
1336 s Y1933 -
---------------------------------- TN SCALE: 1" =20'HORIZONTAL
{STING-GROUND © - = 1" =2
i SN JOUSOUIE SRARSENE SSRNUINE SUSORONE SREMIRONE SRR SOORRN /T;‘;!'.:.STIGRM::DRJWA ol OO0 10UOtbn Kottty bl 3
1334 B TR e3eootl St F s : A RMDRAN oo e e el & oo e I
...................................... & R oy v i e i
/41 ISR PSSOV FOOPOOSE MNP IUIOOOIS PODIOOIIE RDISIORS HOIOODSE NOSOOREs IOOOOOROE N e M i O
,I bt 1 E
PRV I0Sei Shousts SO ot SV DSOS SOISIERR PEOPOOV Sopbbbns e E e e Ky ovyopes pseesios ngont NURSOSH ROSPbsS EETDAEFREEDIOsFEOFFOSH EFETost vseeett fesssss ISeSOSt P o~ 5 -8 et ol
133217 : 2 S|1332 | [ PRELMINARY
................ BRI i o CONSTRUCTION
...... i wally ) S
gt b b e bbb bbb b e e e e e et ek Y Tl RECORDING
b T 310 1 Stttuldn Sutobiiix Suboounr SN SRERORD! 0RO MEOUN0E SHPRRIN SHIUIITE SURODPL IR SOCURIOOE DORMIN SROUNIIE SOROOORI SRR MORERNE DORRONIE IOGEIUN! DOOOAPE HURIUDE SRODOPODE AR MOIE SRPRIN JUVRONE IOURRS MISUURE JOSIRNE MUROROoS IOPUIIVE SURORA0E SOPRIN UTOURE MOt IO ROORONS HOSRE MSSOUDOT MOSPINIE ISSRRNIS OOOOOPO0 M OO0 | B9 | IISUDE OPIISE NOISUINS HOPMONE OOPRMED IR HIREINES SR z_ 113330
....... S e 58 s
- JUUOUEE SURSINIRE SURER SUDUIIORE SUUURRI SUROREIN EOPUPUIN SUPRONIN] SORRSON SUOUORUI SUROUIIIN GEDOURIIL SUDUDOUNE SUUMNIEE SUUDDUDOLSURMUROR SMROIING SEUNORID IOSUDUUUE SRERORNE SOURISURS SOODOORN SORRRIRNE MRSRAROE ISUURODUL SUOIDRINE SMOIOPO SRPISUIRE SASOORTE IRUISOS MUUSUUUI SUNSIS SUUROUE ORRSRIVE SOURNRIS NSUOUINS FOPOOIIRS SOUDUURE ISINOO0S IONRERIDS UMDY NOIIUREE SR | ~INOUOs HOOIINOF SOUOUEUID SUDUOPS NUDIOIIS HRERIS HOUEORED SOOI OIS
1322}
oo e b b b e ot : Rt 340 WO [
1320 e s DRAINAGE IMPROVEMENTS
.............................................................. NORTH APRON
- WILLIAMS GATEWAY AIRPORT
1315 ________ USSP SOOI SHIII PUDSRS TARAANE SO SO B e Reheaths Loreerest ERReat Hetter) PSSRt ROt MSSROI SR0teinet S50ttt SROSORPIE MNSEIIN SO0OtE 34 Vooevnvenben . Designed by DS IDrv-n by Ccs
122+00 123+00 124+00 126400 Date JUNE 12, 2002 [iob No. 53115 Jsoet 6 o 17

FILE NANE: m\p\mwxzs\u-wamo-um {S00-MESA)

OATE PLOTTED:  G8-12




N GILBERTSON

P )
ASSOCIATES
inc.

consulting civil engineers & land surveyors
15974 North 77% Streat . Scotiachia, Arizora 8526047680 450G\ 244

CONSTRUCTION NOTES

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 DETALS ON
SHEETS D1, S1, S$2 & S3. GRATE OPENING
3.25" X 4.08".

- J//
BeE

Ve
Y

-

N

o 32 g ‘\\\ STUB OUT FOR FUTURE STORM_DRAIN AND
g ‘\ A A2 2 S\ & PLUG PER MAG STD DETAL 427.
3 kg 18

o] + - E-m:nq, ~

S Nl 8 + o

s 8ERR2 s
wt “un

TarAR Iy
2l w1y

n- 0 |
e B -A :
=zl -

e

|

o

1338 O
LY

1)

338

1334

=334

ET: 06}

SHE
{LIN

1332

332

CONSI’&?&JCTION
RECORDING

1330 1 o PRttt 330
1328 : e e e e e e 328
: e e i : 81.79 1LF-- OF - 248 STORM: DRAIN:10:°S=0.0011 ST155 LR
1326 DOS SUIIRNO! ) DO et 326
1324 ’ e OSSRt Shuseents 34
1322 . 5009004
"""" 340 WO Leataros no. : A=

1320 DRAINAGE IMPROVEMENTS

bbb e deed bbbl bbb b e e e NORTH APRON

WILLIAMS GATEWAY AIRPORT

1318

i ;! i ! s : _ Designed by DS |oramn by €S
127400 128+00 129400 130400 131400 Dote JUNE 12, 2002 juob No. 53115 jorest 7 of 17




SEE_SHEET 07

FLE WAE: KANASIIVIS11-BHSORRTUEAING (50844

DATE PLOTTED:  08-12-
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A ( \ l \ consulting civil engineers & land surveyors
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\ S
\\‘ H I i \\
. A g | o CONSTRUCTION NOTES
\ 4 | / A yd N\ INSTALL 2~36" STORM DRAIN PIPE PER PRORILE
\ s ! | % ~ AND DETALS ON SHEET D-2.
h N ' / { /—/rvruns CONSTRUCTION {28) PLUG PPES PER MAG, STD. DETAL 427.
\ % | / SEE PLANS BY GAI
| [y \ / DATED 10~10-2001
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1326 | e e b e b e 326
:“ ..................................
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ASSOCIATES
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15974 North 77th Sireat , Scoticala, Arizons 85250H76  480NOT\ 244
~ CONSTRUCTION NOTES
e T @ INSTALL 2~-66" STORM_DRAIN PiPE PER PROFILE
AND DETALS ON SHEET D-2.
@ INSTALL OUTLET HEADWALL PER DIMENSIONS
SHOWN AND PER DETAILS ON SHEETS S1, S2,
AND S3. SLOPE WINGS AT 4:1.
@ REMOVE EXISTING ASPHALT CONCRETE
o PAVEMENT.
o
[To]
o
(=]
.00 -
e o B
- =k
GIEIEIRIRERE - =i
e i BRA e R N P
7440 T T T T T T T PROPOSED DRAINAGE EASEMENT EE
i | {7y
] I
? | <<
6 R o { / 1=
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i s
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v ’f -~
e
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R 218 e s : 4 : -w:g::
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______ v SO CONSTRUCTION
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1332 At i s 332
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08-12-02

GILBERTSON

7N \ . / ASSOCIATES
\\ \ v ! inc.
\ \\ \\ \\ i © consulting civil engineers & land surveyors
\ \ VN /; @ 15974 Narth 77t Srect . Scottwcile, Artzore. BS260-76 4BMVOT\224
\ 2 \ T T . e 8 CONSTRUCTION NOTES
\\ 2. \ ~. _ ] I ~ < _8
\ —— =he INSTALL 18" STORM DRAN PIPE PER PROFILE.
\ oEL
o

INSTALL. 2-60" STORM DRAIN PIPE PER PROFILE.
INSTALL 2-66" STORM DRAIN PIPE PER PROFILE.

INSTALL 45 BEND SITH CONCRETE PIPE COLLAR
PER MAG STANDARD DETAIL 505.

CONSTRUCT CATCH BASIN PER DETALS ON
SHEETS D1, §1, S2 & S3. GRATE OPENNG
SIZE 3.25' X 4.08".

CONSTRUCT STORM DRAIN MANHOLE PER MAG.
STD. DETAIL 521 MODIFIED WITH A GRATED INLET.

2366.94' RT @

SD STA 28+68.00

NV 1326.61 : CONSTRUCT CATH BASIN WITH APRON PER DETALS
~ SHEETS D1, 51, S2 & S3. GRATE OPENNG

SIZE 3.50" X 4.66",

CONSTRUCT JUNCTION STRUCTURE PER DETALS
SHEETS S1, S2, S3 WITH 30" MANHOLE FRAME
AND COVER.

CONNECT TO STORM DRAIN PIPE.

O S

=
g
m |
I~
S %
o |
+ [
Y=+
oy o)
-
o
iy
345
=27

1~
=1
<
o
~
~

RWY STA 83+00.39
ANGLE POINT

/_2452.46' RT
SD STA 29+89.85

INV 1326.78

PLUG EXISTING STORM DRAIN PIPE PER M.AG.
STD, DETAL 427.

STUB OUT FOR FUTURE STORM DRAIN AND
PLUG PER MAG STD DETAIL 427.

REMOVE EXISTING CATCH BASIN.

iR

\‘ /

COORDINATE EXISTING UTIUTY CONFLICT WITH
WILLIAMS GATEWAY AIRPORT AND UTIUTY
PROVIDER PRIOR TO CONSTRUCTION IN AREA

Y #
AN RWY STA 824+94.43
\ 2457.59" RT. ~
S SD SIA 29+83.85 ~
\\\ INV 1326.,78
. ANGLE POINT
S RWY STA 83+04.45
(o) 2459.00° RT
'SD STA 30+04.89
INV.1326.80 -

P00 ® 0 0 P00

1340

...... N IS SCALF:1°=20"HORIZONTAL
1=: . 17 =2"VERTICAL

1334

NOT FOR
CONSTRUCTION
OR

RECORDING

13321

1330¢

13281

1326

PLE NAME: K\D\DAS31\ 15\ 11~ BASENORTH-MESADWG (S10-WESA)

OATE PLOTTED:

1324 ;
340 WO | cataro o, ; A=
1322 DRAINAGE IMPROVEMENTS
: NORTH APRON
: WILLIAMS GATEWAY AIRPORT
1320 | Designed by DS ] brown by €S
29+00 30400 31400 32100 33400 Date  JUNE 12, 2002 Jiob Na 53115 Jsreet 10 ot 17




FHUE RAME: IC\DAD\S31\ 15\ 1 1-BASENORTH-MESA DWG ‘(SH-HEW

FUTURE

o
S

RWY STA 77+61.92
2055.81* RT

CURVE ARC DELTA
42.07 4812'45
75.16 10739'28"
253.83 1741014
46.44 590806
53.13 6738'35
407.20 17259'58"
120.90 6516'19"
86.23 6837°08"
36.42 4143’55
BEARNG T\ DISTANCE

N 0537'56" E | © 10.31

N 4534'49" W L - 98095

N 434'43° W \ 150.23

N 2¢14'45" E Y 279.64

N 4534'45" W P 782.54

N 453445 W L 74615

N 2156017 E A, 96.44 Eg;s% 7R$+15'77

N 4542'33 W

N 371205 W T — TN

S 451207 E

S 2504'11° W

N BE18'40° W

//

/’/—“

%
1
CONSTR%CTION NOTES

CONSTRUCT GRADING AS SHOWN ON PLAN,
AND PER SECTIONS ON SHEET D-2

@ INSTALL 24" STORN(\ORAIN_PIPE”
e \

@)NSTA[L’TW?ED END SECTION.
A
‘“ CONSTRUCT HDPE BARRIER FENCE.

@ INSTALL LOOSE RIPRAP WITH FABRIC PER
DETAL ON SHEET D-1.
ON SHEET D-2.

@ APPLY HERBICIDE PER PROJECT /SP/ECIFICATIONS

CONSTRUCT PERIMETER ROAD PER DETAN,__.—
v

TO ALL AREAS DIS'TURBED/WH'HIN GRADING LIMITS.

o g st e
\s_l'z_gu%’.ss'. )

STA _121+424.62
INV_1324.64

RWY S{A 67433.03
1778.55° RT

CONSE?RUCTION
RECORDING

'CATALDG NO. : A—

GILBERTSON

L] . . - L] L] L]
ASSOCIATES
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consulting el engineers & land surveyors
15974 North 77th Sirest . Scotisdale, Arizone 85260761 480\07\224¢4
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FRE NAME: KACACAS37\ 15\S12-QUAN—-NOTES.OWG

2.

NG R'S G NOTES

THE CONTRACTOR SHALL SCHEDULE ALL UTILITY ADJUSTMENT
WORK WITH WILLIAMS GATEWAY AIRPORT AUTHORITY FACIUTIES
MANAGEMENT 480-988-1073.

THE CONTRACTOR IS RESPONSIBLE FOR ALL METHODS, SEQUENCING,
AND SAFETY USED DURING CONSTRUCTION UNLESS SPECIFICALLY ADDRESSED
OTHERWISE ON THESE PLANS OR ELSEWHERE IN THE CONTRACT DOCUMENTS.

THE CONTRACTOR IS TO COMPLY WITH ALL LOCAL, STATE, AND FEDERAL
LAWS AND REGULATIONS APPLICABLE TO THE CONSTRUCTION COVERED BY
THESE PLANS, INCLUDING BUT NOT LIMITED TO THE OCCUPATIONAL SAFETY
AND HEALTH ADMINISTRATION REGULATIONS.

THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING (AT THE

CONTRACTOR'S SOLE EXPENSE) AND COMPLYING WITH ALL PERMITS AND

LICENSES REQUIRED TO COMPLETE ALL WORK COVERED BY THESE PLANS.

EACH_BIDDING CONTRACTOR CERTIFIES, BY SUBMFTTING A BID PROPOSN.

FOR THE WORK COVERED BY THESE PLANS, THAT H

HIS/HER SUBCONTRACTORS HOLDS A CURRENT UCENSE(S) ISSUED BY THE

IEEARTFEOESFEDARIZONA REGISTRAR OF CONTRACTORS FOR THE WORK TO BE
MED.

THE QUANTITIES AND SITE CONDITIONS DEPICTED ON THESE PLANS ARE
FOR_INFORMATIONAL PURPOSES ONLY AND ARE SUBJECT TO ERROR AND
OMISS|0NS ONTRACTORS SHALL SATISFY THEMSELVES AS TO ACTUAL
ANTITIES AND SITE CONDITIONS PRIOR TO BIDDING THE WORK FOR THE
CONSTRUCTION COVERED BY THESE PLANS. EACH BIDDING CONTRACTOR CERTIFIES,
BY SUBMITTING A BID PROPOSAL FOR THE WORK COVERED BY THESE PLANS,
THAT HE/SHE HAS THOROUGHLY EXAMINED THE LOCATION OF THE WORK TO BE
PERFORMED, IS FAMILUAR WITH LOCAL CONDITIONS, AND HAS READ AND
THOROUGHLY UNDERSTOOD THE CONTRACT DOCUMENTS AS THEY RELATE TO THE
PHYSICAL CONDITIONS PREVALENT OR UKELY TO BE ENCOUNTERED IN THE
PERFORMANCE OF THE WORK AT SUCH LOCATION.

A REASONABLE EFFORT HAS BEEN MADE TO SHOW THE LOCATIONS OF
EXISTING UNDERGROUND FACILITIES AND UTILUTIES IN THE CONSTRUCTION

AREA. CONTRACTORS ARE RESPONSIBLE FOR ANY DAMAGE TO UTILIIES
AND/OR FACILTIES CAUSED DURING THEIR CONSTRUCTION OPERATIONS

THE CONTRACTOR SHALL REPAIR OR REPLACE ANY DAMAGED UTILITY o/
FACILITY (AT THE CONTRACTOR'S SOLE EXF'ENSE TO THE SATISFACTION OF THE
OWNER OF THE UTILITY AND/OR FACILITY. NTRACTOR SHALL CALL FO
BLUE STAKE 263-1100 TWC WORKING DAYS PRIOR TO ANY EXCAVATION.

THE CONTRACTOR 1S RESPONSIBLE FOR ALL COORDINATION OF
CONSTRUCTION AFFECTING UTILITIES AND THE COORDINATION OF ANY
NECESSARY UTILITY RELOCATION WORK.

ANY DEVIATION FROM THE PLANS WILL NOT BE ALLOWED WITHOUT A

WRITTEN APPROVED PLAN REVISION FROM THE OWNER. AN APPROVED SET

BE_MAINTANED OF THE JOB SITE_AT ALL TIMES WHEN WORK
NTRACTOR SHALL PREPARE AND MAINTAIN RECORD

THE PROJECT TO ACCURATELY REFLECT THE

PROJECT CONSTRUCTION WORK AS BUILT, CONTRACTOR SHALL LEGIBLY

MARK ALL PLAN CHANGES AND DEVlATlONS ON BLUE UNE DRAWINGS WITH

RED PENCIL OR PEN. PRIOR TO FINAL ACCEPTANCE. THE CONTRACTOR

SHALL SUBMIT THE RECORD "AS—BUILT DOCUMENTS TO THE OWNER FOR

REVIEW AND APPROVAL. IMPROPER AS-BUILT RECORD KEEPING BY THE

CONTRACTOR CAN BE CAUSE FOR THE OWNER TO REQUIRE THE CONTRACTOR

TO EXPOSE BURIED WORK FOR INSPECTION BY THE OWNER, AT NO ADDITIONAL

COST TO THE OWNER.

THIS PROJECT IS SUBJECT TO THE NATIONAL POLLUTION DISCHARGE
ELIMINATION SYSTEM }SNPDES) REQUIREMENTS FOR CONSTRUCTION SITES
UNDER THE ENVIRONMENTAL 'PROTECTION AGENCY (EPA) GENERAL PERMIT
FOR ARIZONA. THE OWNER OR CONTRACTOR SHALL BE RESPONSIBLE FOR
PREPARI AND SUBMITTING ALL DOCUMENTS REQUIRED BY THE

REGULATION, INCLUDING BUT NOT LIMITED TO SWPPF/SWMP, N.O.l. AND N.O.T.;
UNLESS PROVIDED FOR ELSEWHERE BY THE OWNER.

. THE CONTRACTOR SHALL PERFORM SITE CLEANUP AND DISPOSAL IN A

LEX MANNER ON A DALY BASIS OR AS DIRECTED BY THE OWNER, HIS
REPRESENTATIVE OR ANY GOVERNMENT AGENCY HAVING JURISDICTION.

. THE CONTRACTOR SHALL PRESERVE ALL SURVEY CONSTRUCTION

STAKES (SET FOR THE PURPOSE OF CONTROL LINES, LEVEIS GRADES, OR
MEASUREMENT OF THE WORK) IN THEIR PROPER PLACES,

STAKES THAT THE CONTRACT
HAVE FAILED TO PRESERVE WILL BE CHARG T0 THE CONTRACTOR

. IN ADDITION TO UTILITIES, THE CONTRACTOR SHALL BE RESPONSIBLE

FOR THE CARE AND PROTECTION OF ALL EXISTING PUBLIC AND PRIVATE
IMPROVEMENTS IN THE WORK AREA. IMPROVEMENTS THAT HAVE BEEN
REMOVED OR DAMAGED DURING THE COURSE OF CONSTRUCTION SHALL BE
REPAIRED OR REPLACED, INCLUDING CLEANUP, TO THE SATISFACTION OF THE
OWNER, AT THE CONTRACTOR'S SOLE EXPENSE.

. INCIDENTAL WORK MIGHT NOT BE SPECIFICALLY INDICATED ON THESE

PLANS. THE CONTRACTOR SHALL FURNISH AND INSTALL ALL SUPPLEMENTARY
OR MISCELLANEOUS MEMS, APPURTENANCES AND DEVICES INCIDENTAL TO, OR
NECESSARY FOR, A SOUND, SECURE, COMPLETE, FUNCTIONAL AND
ACCEFTABLE INSTALLATION, AT NO ADDITIONAL COST TO THE OWNER.

GRADI N AINAGE N

ALL VEGETATION, INCLUDING ROOTS GREATER THAN ONE (1) INCH IN DIAMETER
SHALL BE REMOVED.

THE EXCAVATIONS LEFT FROM REMOVAL OF EXISTING UNDERGROUND UTILMES,

BRUSH AND TREES SHALL BE BACKFILLED. PRIOR TO 8ACK FILL, ALL LOOSE SOIL
SHALL BE REMOVED TO FIRM UNDISTURBED SOIL. BACK FILL. SHALL BE PLACED AND
COMPACTED IN UFTS NOT TO EXCEED 8.

ANY DRAINAGE AREAS, DITCHES OR WASKES THAT ARE TO BE FILLED SHALL BE
EXCAVATED TO THE FULL WIDTH OF CONSTRUCTION EQUIPMENT. AFTER
EXCAVATION HAS BEEN COMPLETED, THE BACK FILL SHALL BE PLACED AND
COMPACTED.

NOTE: LOCATION OF SIGN WILL BE DETERMINED BY
WNER AT PRE-CONSTRUCTION CONFERENCE.

SIGN SHALL BE FURNISHED AND ERECTED BY
THE CONTRACTOR PRIOR TO COMMENCEMENT
OF CONSTRUCTION.

PROJECT SIGN SHALL BE NON-REFLECTIVE
GREEN BACKGROUND AND NON-—REFLECTIVE
WHITE LETTERS AND NUMERALS.

4’0"

1
[

BOND .DOLLARS - AT WORK
 CITY.OF MESA - .

WILUAMS GATEWAY. NRPORT:

s = DRAINAGE IMPROVEMENTS -

IS AND GRADING IMPROVDJENTS

(4] .

FINANCED BY ;
STATE OF, ARIZONA AND': I-
CITY : OF \MESA it
..: Project: Costy’
I i __
. anmeer Gitbertson - Associate: _1_
Contractor: " XXXXXXX " XXXXXXX| T ,
© | =0 |
SR 1
~T lL_2-8" ||| 4"x4" POST BURIED
- ! Il /~2°0" DEEP (MIN)

J\ N I‘o
(1 \EXISTING [ ‘L

GROUND

PROJECT SIGN

N.T.S.

lrg ‘ugaﬁ RRRR]

{
!

MIN

ESTIMATED QUANTITIES

Item Spec Base Bid
No. No. Item Quantity Unit
11110 Mobilization 1] LS
2 | P—104}utility Relocation Allowance| FA
3 | P=105{Temporary_Construction_Signage And Traffic Control 11 LS
4 | P—106|Herbacide Application 8] AC
5 | P—156 [Temporary Air & Woter Pollution,Soil Erosion & Siltation Control 1] LS
6| 215 Earthwork For Open Channels 82,000 CY
7 | 220 Plain_Rip Rap 1,004 | Sy
8 | 301 Subgrade Preparation 5830] SY
9| 310 |Untreated Base Course (Aggreqate Base, 6°) 5830| SY
10| 321 |Asphalt Concrete Pavement (3°) 50| SY
11] 350 |Remove Existing_Asphalt Concrete_Pavement 4701 sy
12} 350  |Miscelianeous Removals 1{_LS
13| 420 Chain_Link Fence {( 7' ) 80| LF
14| 505 Catch Basin #1 for (2) 60° Pipes, STA 33425 1] tS
15| 505 Catch Basin #2 With Apron for 18" Pipe, STA 33+25 i{ LS
16| 505 |Caotch Basin #3 for (2) 60° Pipes, STA 33+93.24 11 LS
17| 505 Catch Basin #1A for (2) 66" Pipes, STA 28+68 11 LS
18| 505 Catch Basin #38 for (2) 48 Pipes, STA 125+53.68 11 LS
19| 505 Catch Basin #39 for (2) 48" Pipes, STA 130+35.45 1] LS
20| 505 Catch Basin With Apron for 24" Pipe, STA 73495 1} LS
21| 505 Catch Bosin With Apron for 24" Pipe, STA B7+47 1] LS
22| 505 Headwall 24" Pipe 1] LS
23} 505 Headwall (2) 48" Pipes 1] LS
241 505 [Headwall (2) 66" Pipes 1l ts
25| 505 Storm Drain_Manhole 2| EA
26] 618 18" Storm Drain 45| \F
27] 618 24" Storm Drain 775| LF
28} 618 36 Storm Drain (2 X 684°) 1,368 | LF
29| 618 48" Storm Drain (2 X 911") 1,822 | LF
30| 618 54" Storm Drain (2 X 10’) 20| LF
31| 618 60" Storm Drain (2 X 517%) 1,034 | F
32| 618 66" Storm Drain {2 X 565°) 1,130 LF
33| 618 24" End_ Section 2| EA
34 Stub_and Plug Storm Droin_Pipe 2| EA
35 Plug Storm Drain_Pipe 6| EA
36 Construction Survey Staking 11 LS

PRELIMINARY
NOT FOR
CONSTRUCTION

OR
RECORDING
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CATCH BASIN CONSTRUCTION NOTES

CONSTRUCTION OF CATCH BASIN SHALL BE PER
STRUCTURAL

CONNECTION PIPE TO BE CENTERED IN WALL.

ALL CONCRETE SHALL BE PI'R STRUCTURAL
DETALS ON SHEETS S1, S2

ALL REINFORCING BARS SHALL BE PER
STRUCTURAL DETAILS AND NOTES ON SHEETS
St, S2, & S3.

CHGICNQ)

DETAILS ON SHEETS S1, $2 & $3.

SEE PLAN

HEIGHT VARIES

VARIES

VARIES

f;EaPS SHALL CONFORM TO MAG. STANDARD DETAL

MIDOLE OF STEPS SHALL BE PLACED IN CENTER OF
GRATE AT LONG DIMENSION EXTENOED.

GRATE AND FRAME SHALL BE PER SYRUCTURAL DETALS
AND NOTES ON SHEETS S-1, 5~2 & §:
GRATE OPENING SIZE AS SHOWN ON PLANS.

CATCH BASIN BOTTOM SHALL BE TROWEL FINISHED
AND SLOPED AS SHOWN.

ONCNO!

®

AN
SN N

AN

| prm
0

$°X 14" BOLT

BOLT DOWN CLIP DETAIL

| AN

RILL7/s"9
BAR 147X KX 24"

NO. 7 COILED SPRING

REINFORCED WIRE TIE
12 GAUGE WIRE
OR HOG RING
FASTENERS.
1'=6° C TO C.

3 STRANDS=4 POINT,
/2 STRAND 12 GAUGE

[ 3%

>—wms1':1

TRUSS R
R 3/8° WIN.

b 10° MIN. DA Fost
;,-—I L |

UINE | l”

3-8

CONCRETE
MULTIPLES OF 10'=0° LJ

POST LU
1= DIA] 1l m
END_BAY 10°=0" LI

7 5T
frop "
(R
Es| _ — srace 'f.’
~
09/3\ b
= L b
corNeR [P {y
!

7' CHAIN LINK FENCE

& L NTS
| vP. v
N S B R € CLASS "AN' CONCRETE W/FIBER
e, [ D ' L b PR e o T CHAIN LINK FENCE AND GATES
l 4 4 Y REINFORCEMENT §4 BARS ©
| . 4: 17 0.C. EA WAY
T :
Al 1] A TYP. FENCE POST
(= t j TERMINAL POST LINE POST
T 0 11 {END, CORNER, _{LATCH & PULL)
L —— CONST. JOINTS (TYF) FABRIC LENGTH | POST HOLE SIZE LENGTH SIZE
' I ! HEIGHT DIA_X DEPTH | 0D X_SECTION 0D X SECTION
4TvP. : s "I. 84" 10° 1’4" X 36 12.875 X.160" 9’6" 2.375'X.130"
(PP WIS
PLAN VIEW
CATCH BASIN APRON DETAIL
NTS.
NATIVE STONE

D50 = 8°

SPECIFIC WEﬂIG(HT 165 PCF

FINISH GRADE OR
NATURAL GRADE

EROSION CONTROL FABRIC
"AMOCO 4551 NON-WOVEN"
GEQTEXTILE FABRIC OR

(TYPICAL BOTH ENDS) APPROVED EQUAL
SEDEAL  piaN viEw
CATCH BASIN DETAILS PLAIN LOOSE RIPRAP OUTLET PROTECTION
o NT.S.
CATCH BASIN DIMENSION TABLE
SIDE PIPE  [12"-24"] 30" ki 42" 48" 54" 60" 66" 2-307| 2-54"
P O T PRELIMINARY
18" - 24" MANE——35 NOT FOR
X 56" 56 CONSTRUCTION
3OMAN T re sk RIP-RAP GRADATION T, X RIP-RAP NOTES OR
X |58 55
3EMAN T ar i 5; 1. THE STONE SHOULD BE REASONABLY WELL GRADED RECORDING
oK = ey = T SIZE % PASSING THROUGHOUT THE IN-PLACE LAYER THICKNESS.
Y 1 4z 4 5 66" 2. OVERSIZE STONE, EVEN IN ISOLATED SPOTS, SHOULD
& X 77 77 z 77 74 16° 100 BE REMOVED INOIVIDUALLY AND REPLACED WITH PROPER |
A o oy = % % 7 % S STONES. 340 WO CATALOG NO. : A-
semaN X fg fg.' gg. g: g: g,.' 3 50 3. SIDE SLOPES ON WHICH STONE IS PLACED BY MACHINE GILBERTSON
1 i 28 e z a2 - 5 Y OR DUMPED SHOULD NOT BE STEEPER THAN 3:1. eI ares
oc
60" MAIN T oF Eey ey - oF T 5 s 4. THE STONE SHALL BE PLACED TO FORM AN INTERLOCKED, ass A
o5 VAN X1 o6 o6 o5 56° = 95 o 5 CENSE, UNIFORM ASS OF DURAILE, MVGUIR STONES inc.

Y. 42 49" 58" [T 7 80" 88" 96" WITH NO APPARENT VOIDS OR POCKETS. consulting civil engineers & land surveyors
£ on3s wan ¢ ‘fg 120 129 128 1;2‘_ 1201120 132: 129 :gg‘_ 5. THE STONE SHALL BE PREDOMINANTLY ANGULAR IN SHAPE. 15974 North 77th Srest . Sccticae, Avzons 85260760 400MIT\1244
S 2-47 wanpBZ L0z Loz W sr sy sy s sy | sz sz 6. MINMUM SPECIFIC WEIGHT OF STONE SHOULD BE 165 LB/FT . DRAINAGE IMPROVEMENTS

Y 2 7 8 85" 9 1 158
'f - T ST S T v Y S T Y G T o DO T B T 7. ALL RIPRAP SHALL BE NATVE STONE INDEGENOUS TO SITE. NORTH APRON
551248 MANL 47 Ay 55" 66 77 80 88" 86 | 1o _|_158
& 258 MANPI15E 158 158" 1587 158 158 158" 158 158" 1587 WILLIAMS GATEWAY AIRPORT
g Y4 | 45 1 58 | s | 77 | e | e | o5& | o | 158 D-1 DETAILS
5260 MANPI—Z 77| 177 | 2 | 137 | 7 | 117 | 177 wZr_| 1717 '

39260 MANIy T 47 47 58 T 7 80" | o6 | 110 | 1se Designed by 05 Joromn by s

X 186" 18 18 18| 186" 186" 1867 186" 186" 186"

252-66" ] e v 5 55 66 77 5 = T LT Dote JNE 12, 2002 |Job No. 53115 Jshest 3 ot 17




FINISH GRADE

—————-7 PAVING SECTION

. PER THIS SHEET
a o 0.3,
By o. "oo.é]
b
» S ONE SACK SLURRY
VARIES B by MIX_ BACKFILL PER

SECTION 728

FILE NAWE: K.:\D\U\.Ul 15\NORTHAPROM\ S 14—-DTLDWG

\S‘I’ORM DRAIN PER PLAN VIEW

PAVEMENT AREA

FINISH GRADE

RN

R

D PDTRIA COMPACTED NATVE BACKFILL

KL PER MA.G. SPEC. 601.

I
B ONE SACK SLURRY
4 b MiX_ BACKFILL PER
‘ S SECTION 728

™S sTorm DRAN PER PLAN viEW

N

NON—PAVEMENT AREA

STORM DRAIN TYPICAL TRENCH DETAILS

NTS.
—3 AC. (R—12.5mm)
tos.| f FER MAG. SPEC. 321
03, ° "i°. g, —6" AB.C. PER MAG. SPEC. 310.

8 COMPACTED SUBGRADE
[ 95% DENSITY

NOTE:
CONTRACTOR SHALL HAVE THE OPTION OF INSTALLING EITHER:

Eog ROUND REINFORCED CONCRETE PIPE
b

HIGH DENSITY POLYETHYLENE (HDPE) PIPE PER AASHTO
M294 CLASSIFICATION S (SMOOTH LINED)

(c) CAST IN PLACE CONCRETE PIPE WHERE STORM DRAINS

STORM DRAIN PIPE STRENGTH MUST BE EQUIVELANT TO REINFORCED

ARE CALLED FOR ON THE PLANS

CONCRETE PIPE CLASS Ill, UNLESS OTHERWISE NOTED.

s 0S,

03, € 403 —& ABC. PER NAG. SPEC. 310.

e i

0.
8 COMPACTED SUBGRADE
95% DENSITY
3
PEREAETER ROAD SECTION
NT.S.

CONSTRUCTION NOTES

1. SAWCUT PCC PAVEMENT FULL DEPTH ALONG JOINT
RESERVOIR OR REPAIR BOUNDARY. RELIEF CUTS MAY
BE MADE WITHIN REPLACEMENT AREA PRIOR TO BOUNDARY
SAWING. CONTRACTOR TO SUBMIT REMOVAL PLAN.

GRADING LIMIT
PERIMETER ROAD
BASIN CENTERLINE

1

- 00

EXISTING
GROUND

GRADING LIMIT

kaﬁ PERIMETER ROAD
BASIN CENTERUNE

SECTION A (N.W. BASIN)

EXISTING
GROUND

B_(SIDE BASIN)

& PERIMETER ROAD
GRADING LIMIT

\
"l
4

PERIMETER ROAD
GRADING LIMIT

PRELIMINARY
NOT FOR
CONSTRUCTION
OR

RECORDING
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22703 AR

=ituc,

CY.

AL et KTk

L2 b

3

-,

s

1L svE KAD\DAS31\15\15-815.0%0

NS DLTE0A0T=00

frawy

A
| P B GENERAL STRUCTURAL NOTES
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B6/12/2802 12:87 6028702951 USDA WILDLIFE SERV PAGE 02

United States . Animal and Plant 2224 W, Dasert Cove

Deparument of Health Inspection Wildlife Suie 209

Agriculture Service Services Ph:enix, AZ 85029
June: 12, 2002

Mr. David A. Gilbertson, P.E.
President

Gilbertson Associates, Inc.
15974 North 77th Street
Scottsdale, Arizona 85260-1761

Re: Supplement to the Preliminary Drainage Report and Conceptnal Master Drainage Plan for Williams
Gateway Airport

Dear M. Gilbertson:

1 have reviewed the supplement to the Preliminary Drainage Report and Conceptual Master Driinage Plan
(supplement) for Phase 1 improvements at Williams Gateway Airport. As presented, the propose:1 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. Detertion basins
bave been proposed to manage runoff through enclosed storm drains that will carry water from tk. basins to
outfall 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 draty within 24
hours to minimize the attractant to wildlife.

Hf, for some reason, temporary ponding is found to attract wildlife species after completion of the drainage
project, Williams Gateway Airport personnel should consider implementing wildlife management techniques
to minimize the newly created hazard (i.c., cover ponds with bird netting, wire grids, or plastic 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 area. For instance, weeds can create cover or a food source for rildlife and
should not be allowed to grow. Trash and debris are attractive to scavenging animals and should bz 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

@ APHIS - Protecting American Agriculture
An Equal Opportunity Enmployer




(A

Western-Pacific Region P.0. Box 92007
u.s Departme.nt Airports Division Los Angeles. CA 90009
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:

Williams Gateway Airport, Mesa, Arizona
Airport -Drainage

This 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.

¢. 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,

'72Arat0°tﬁ~' H . \/ﬁvﬁjikx/u;

Rodolfo H. Victorio, P.E.
Civil Engineer, AWP-623.3

Kevin Flynn
Supervisor, Arizona Standards Section, AWP-623

cc: ADOT




__ _FILE NAME: K:\D\D\531\ 15\ 11-BASENORTH-MESA.DWG (SO4—-MESA
oz:@:-pcomo; PN ( )

\?{C’[ 35071

FORCE MAIN

L

b)

-y

b /
d il //
/l)r"'

/

/ PR TO ANY” CONSTRUCTION

RD ATE vw ] /AIRPORT
DFICATIO TO |/

EerTING ER1MEIER/ ENCE. |
/ Ve /

mb

"// /

— A ka -Ams _‘.=m~.mp.= maﬂl \.i _ fﬂ=m ﬂ = %}x-v &?f: wm= wm= k -yma..a«=w“b =»:. 'J’H ﬁ'd - s&nau=mwu=w n=r‘v&x-xm’m ’fékmm:-‘m;ﬁ:

//// / /// // /

Yy
/ K
/‘ i

% S

' , P
B ;

Rt
AL
E
/
;

o 1 \
/

N~ 0 .

o III L

L|J // <

'.';s“* [ e - e

Lt @s

Z L

a_:} 7p)

O

GILBERTS®N

ASSOCIATES
freo

consulting civil engineers & iand surveyors
15974 North 77th Street . Scottsdale, Arizona 85260-1761 480\607\2244

®0

CONSTRUCTION NOTES

INSTALL 24" STORM DRAIN PIPE PER PROFILE.

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.

QG

IF EXCAVATION IS REQUIRED UNDER CONCRETE
CHANNEL LINING:

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.

SCALE:1" =20"HORIZONTAL
1" =2"VERTICAL

20° 40 60’

3 CALL TWO WORKING DAYS
BEFORE YOU DIG

| 602-263-1100

\ £/ BLUE STAKE CENTER

@'iZS;;O ODZB::ET/FTift:i?i

?1-75 DDA,,,L.F ...... O,F 24" STGRM DRAIN«‘

SOSSAMAN ROAD \,
"
!

i

340 WO: 3309 CATALOG NO. : A—

DRAINAGE IMPROVEMENTS

NORTH APRON
WILLIAMS GATEWAY AIRPORT

Designed by DS Drawn by CS

Dote DEC. 4, 2002 Job No. 53115 Sheet 4 of 14



