PROFESSIONAL SERVICES

Civil Engineering * Land Surveying ¢ Project Management

Preliminary Drainage Report

LgysTER.

for

The Summit at Scottsdale
Northeast Comer of Scottsdale Road and Ashler Hills Drive

Prepared for

Koll Development Company and Donahue Schriber
2777 East Camelback Road Suite 375 F | L E c u P Y3501 Jamboree Rd. #300 — South Tower

Phoenix, AZ 85015 Newport Beach, CA 92660
SR Ak #L
UdniT A FINAL DRAINAG

L el

Prepared by

DEI Professional Services, L.L.C.
7600 N, 15? Street Suite 290
Phoenix, AZ 85020

November 18, 1999 / [ g DZ 7;(,

G:APROJECTS\9102\Reports\9102pdr.doc
7600 N. 15th St. » Ste. 290 » Phoenix = AZ 85020-4331 » (602) 954-0038 * Fax (602) 944-8605 » E-Mail: dei@deipro.com * http://www.deipro.com



Table of Contents

Page No.
1.0 INTRODUCTTION. ..ottt ittt e ettt et v m e e e e e s e an e s eareaen e eesnne 1
2.0 OFFSITE DRAINAGE. . ...ttt ittt e s et r e tne e eae s 1
3.0 PROPOSED DRAINAGE IMPROVEMENTS.......ccciiiiii e 3
N I ©0).\[ ) B G 1 [0\ PP 5

DRAINAGE WORKSHEET (IN BACK POCKET)

i G\PROJECTS\O102\Reporta\3102pdr.doc



1.0 INTRODUCTION

The proposed Summit at Scottsdale project is located in a portion of the northwest quarter of Section 14,
Township 5 North, Range 4 East, of the Gila and Salt River base and Meridian, in the City of Scottsdale,
Arizona. The approximate 35-acre developed project site is located on the northeast comer of the
intersection of Scottsdale Road and Ashler Hills Drive alignment. The development wiil consist of a

variety of retail, shops and restuarants. Refer to the Vicinity Map on the following page.

The proposed site generally slopes at approximately 2.0% to 3.0%from the east to west. The site is vacant
with typical desert grasses, shrubs, cacti, palo verde, mesquite and brush. There is no evidence of fill

placement or former structures.

The project site is currently located in a Zone X designation per Flood Insurance Rate Map Panel 820,
dated December 3, 1993. This designation is defined as, “Areas of 500-year flood; areas of 100-year
flood with average flood depths of less than 1 foot or with drainage areas of less than 1 square mile; and

areas protected by levees from the base flood”.

The proposed development will be designed to meet City of Scottsdale drainage guidelines and ordinance

criteria including the 100-year, 2-hour retention requirement.
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2.0  OFFSITE DRAINAGE

Hydrology

The offsite drainage impacting the site is generated from watersheds to the east and northeast side of the
project. Two medium sized washes run from east to west across the site and a number of smaller tributary
washes also run from east to west and join into the two washes at various locations. A Drainage Work
Map is located at the back of this report that shows locations of both the offsite and onsite subwatersheds
in the existing condition. An additional 81/2” x 11" exhibit is located on the following page showing this
same information on a smaller scale. The rational method was utilized to calculate 100-year peak
discharges for each subwatershed. The hydrologic soil group for this area was assumed to be an average
of “C” as there are areas of B, C, and D hydrologic soil groups throughout the study area. This relates to
a runoff coefficient of 0.48, which is then utilized in the Rational Method. Improved areas on the
proposed site utilize a runoff coefficient of 0.90 and areas where there are both improved and unimproved

areas utilized an average coefficient based on average weighted values. The formula is as follows:

Q=ciA where

Q = peak discharge, cfs

¢ = runoff coefficient

i = intensity, inches per hour
A = area, acres

The tables on the following pages shows the peak discharge calculated for each subbasin and hydrologic

base data as well.
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Summit at Scottsdale

DE! Professional Services Peak Discharge Q = ciA
Date: 11/18/99 ¢ = Runoff Coefficient from Fig 2.2-17
Project No.: 99102 i = Rainfall intensity, inches/hour from Fig 2.2-13
Made By: JSE A= Area, acres
All Figs. from "Design Standards and Policies Manual,
City of Scottsdale”

100 Year Peak Discharges - Offsite and Onsite
(Existing Conditions Offsite and Proposed Conditions Onsite)

Avg. Time
ubbasin L.D. Area, tand Runoff Intensity Peak Q of Concentration
Ac. Type Coefficient inhr. cfs Min.

1 250 Desert 0.48 9.10 10.9 5.00

2 1.30 Desert 0.48 9.10 5.7 5.00

3 30.60 Desert 0.48 6.00 88.1 14.01

4 9.50 Desert 0.48 8.45 385 6.67

5 260 Desert 0.48 9.10 11.4 5.00

6 6750 Deset 048 660 12.50

7 140 Desert 0.48 9.10 6.1 5.00

8 040 Desert 0.48 9.10 17 5.00

9 5.00 Desert 0.48 9.10 21.8 5.00

10 0.36 Desert 0.48 9.10 16 5.00

11 0.50 Desert 048 9.10 2.2 5.00

12 040 Desert 0.48 9.10 17 5.00

13 0.50 Desert 0.48 3.10 22 5.00 !

14 8540 Deset 048 650 (2664 YOt 1320 y\/\(y"ﬂﬁ Jb/s ,471{‘1.,

15 040 Des/Comm  0.61 9.10 22 — 5.00

16 310 Des/Comm 0.75 9.10 21.2 5.00

17 970 Des/Comm 0.85 7.90 65.1 8.06

18 1.70 Comm. 0.90 9.10 139 5.00

19 4,60 Comm. 0.90 9.00 37.3 532

20 980 Des/Comm 0.85 8.00 66.6 7.65

21 650 Des/Comm  0.80 7.60 395 8.63

22 440 Des/Comm  0.69 9.10 21.6 5.00

23 4.20 Desert 048 8.10 16.3 7.36

24 2380 Desert 048 9.10 12.2 5.00

25 ) 1.00 Desert 0.48 9.10 44 5.00

26 094 Des/Comm 0.69 9.10 5.9 5.00

2434445 (A 4400  Deset 048 5.90 1246 16.01

7+8+0+25 B) 780  Deset 048 8.15 30,5 7.29

6B 7530  Desert  0.48 6.60 RLE: 7.29

6+A+B 119.30 Desert 0.48 590 @ 16.01

-%WWW‘%—M o Ounslryed
@%"/""&ﬁ’(/vw'f -’.,a‘ /)1 //.‘ V'W

—;ﬁec,f G AE dJ/W
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Summit at Scottsdale

DE! Professional Services, L.L.C.

Velacity Taken From Fig 2.2-14

Date: 11/18/99 Minimum 5 Minute Time of Concentration

Project No. 99102 All Figs. from "Design Standards and Policies Manual,

Made By: JSE City of Scottsdale”

Hydrologic Base Data

Avg.
Subbasin 1.D. Area, Length Elev. Diff. Slope Vel. of Concentr Min. Tc
Ac. - Ft. Ft. Ft/Ft.  Ft./Sec. Min. Min.

1 250 610 16 0.0262 3.10 3.28 5.00
2 1.30 520 13 0.0250 3.05 2.84 5.00
3 30.60 2900 88 0.0303 345 14.01
4 9.50 1380 42 0.0304 345 6.67
5 2.60 510 23 0.0451 4.10 2.07 5.00
6 67.50 3400 182 0.0535 450 12.59
7 1.40 550 22 0.0400 3.90 235 5.00
8 0.40 275 10 0.0364 3.60 1.27 5.00
9 5.00 1200 56 0.0467 4.20 4.76 5.00
10 0.36 250 9 0.0360 3.60 1.16 5.00
11 0.50 370 13 0.0351 3.60 1.71 5.00
12 0.40 210 8 0.0381 3.70 0.95 5.00
13 0.50 320 6 0.0188 2.70 1.98 5.00
14 85.40 3430 165 0.0481 430 13.29
15 0.40 360 13 0.0361 3.60 1.67 5.00
16 3.10 775 19 0.0245 3.00 4.31 5.00
17 9.70 1450 35 0.0241 3.00 8.06
18 1.70 750 23 0.0307 345 3.62 5.00
19 4.60 830 15 0.0181 2.60 532
20 9.80 1400 36 0.0257 3.05 7.65
21 6.50 1450 29 0.0200 2.80 8.63
22 440 770 19 0.0247 3.05 4.1 5.00
23 4.20 1080 23 0.0217 240 7.36
24 2.80 600 14 0.0233 3.00 3.33 5.00
25 1.00 500 16 0.0320 3.50 2.38 500
26 0.4 400 11 0.0275 325 2.05 5.00

" The combined subbasins shown at the end of the 100-year peak discharge table are calculated for design

purposes of pipe culverts and drainage channels on the eastern side of the property and for the wash

crossings at various roadways within the site itself.
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3.0 PROPOSED DRAINAGE IMPROVEMENTS

Retention Basins

is"divided into 8 distinctivg drgi

The project site ge subbasins with ref@stion areas that will be utilized to

accommodate the 100-year, 2-hour storm €vent of 2.82 inches of rai per City of Scottsdale criteria.

The retention basins will accept flow from parking lot, and building areas by surface drainage or by
collection within an intefior storm drain and catch basin system, which will convey flows to each
retention basin respectively. The following table shows the required and provided retention volumes for
each subbasin respectively. Refer to the Concept Grading and Drainage Plan sheets for subbasin and

retention basin locations.
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SUMMIT AT SCOTTSDALE
DEI JOB: 99102

DATE: November 19, 1999
PREPARED BY: JSE
CHECKED BY: JSE

RETENTION CALCULATIONS

RETENTION REQUIRED = (P/12)*A*C, A=TRIBUTARY AREA (SF)
C = RUNOFF COEFFICIENT

: P =PRECIPITATION DEPTH FOR 100-YR,
AR
RUNOFF COEFFICIENTS: m

AREA  DESCRIPTION / C %AREA  Cw

35.0 Comm. 0.84 100% 0.84

(Weighted Runoff Coef. For Desert and N
Commercial WJAA
134,091 2.82 0.84 26470 27,515 W W

1
2 124,698 2.82 0.84 24,615 24,669

3 82,683 2.82 0.84 16,322 18,233 (\/m - O“’QYV
4 82,304 2.82 0.84 16,247 21,243

5 272,874 2.8 0.84 53,365 53,873 ¥

6 248,031 282 0.84 48,961 57,624

7 319,693 2.82 0.34 63,107 66,386

8 201,168 2.82 084 N\ 39711 41,250

\___/"'—,/

RETENTION PROVIDED = AREA;, + AREAggrron * DEPTH

2

11435.0 6908.0 9171.5 .
2 11810.0 4636.0 8223.0 3.0 24669
3 8158.0 3997.0 6077.5 3.0 18233
4 10137.0 4025.0 7081.0 3.0 21243
5 21974.0 13941.0 17957.5 3.0 53873
6 23566.0 14850.0 19208.0 3.0 57624
7 24529.0 19728.0 22128.5 30 66386
8 16223.0 11277.0 13750.0 3.0 41250

R G:\PROJECTS\9102\Reports\9102pdr.doc



Each basin will be positively drained with a 8 HDPE pipe to natural washes downstream of each basin or
to a storm drain system that outlets to a downstream retention basin. At an average of 1 cfs outflow, the
8” diameter pipe will drain 129,600 cubic feet within the 36 hour time criteria. The combined retention
volume of subbasin 7 and subbasin 1 is 89,577 cubic feet and this represents the largest amount of volume
to be dissipated. This volume would drain in approximately 25 hours and the remainder of the retention

basins would drain accordingly in less time as volumes range from 16,247 to 53,865 cubic feet.

Offsite Drainage

South side

The eastern side of the property is impacted by offsite stormwater flows. These impacts are divided into
two distinct areas. The area north of the main wash running east to west through the center of the site and
the area south of the main wash. Both of these areas ultimately reach the center wash at some point
downstream of the eastern property line in the existing condition. At this preliminary stage, it is
envisioned that the drainage area south of the main wash will be collected in a system of terraced channels
and storm drain pipe along the cast side of the property and will be conveyed to the north to a pipe arch
culvert that will convey these flows west to an outlet point in the main channel. The amount of 100-year
runoff collected along the east property line (south of the main wash) varies from 5.7 cfs at the south end
to 124.6 cfs combined flow at at offsite subwatershed 5. A 65” x 40” pipe arch culvert will convey a flow
of 136 cfs at maximum capacity. It is anticipated that drop inlets and appropriately sized connector pipe
will be provided at each offsite wash collection point to intercept the offsite flows respectively. Refer to

the Appendix for a coi)y of the capacity calculations.

- North side

The north side area of the main wash has relatively small offsite watersheds that impact the site. The
combined flow of the north area is 30.5 cfs. It is envisioned that this flow will be collected in a terraced
channel integrated into a portion of the retaining wall on the cast side of the property. The terraced
channel will be approximately 10 feet wide with a minimum slope of 1.0% at the south end. The normal
depth of the flow is 0.61 feet deep with a velocity of around 5.0 feet per second, therefore, the channel

requires a depth of around 1.5 feet to provide freeboard. The terraced channel will release flows into the

9 G:\PROSECTS\9102\Reparts\9102pdr.doc



main wash at the center of the subject site at an elevation of 2258.0 and the invert of the main channel is

at an elevation of 2256.0. Refer to the Appendix for the normal depth calculation.

Main Wash Through Site

The main wash running east to west through the center of the site will be crossed by several driveway
crossings. The 100-year peak flow computed at the east side of the site is 213.8 cfs. A box culvert is
envisioned at the driveway located on the east side of the site. The size of this culvert is comprised of 3 —
10’ x 3’ cells with the driveway arching over the top of the box culvert. The high water elevation of this
culvert at 213 cfs is 2257.50 which is well within the banks of the wash at this location with a top of bank
elevation of 2259.5 providing a freeboard of approximately 2.0 feet.

The remainder of the driveway/culvert crossing will consist of a combination of 6-3 foot diameter culverts
located at each crossing. These culverts will convey a 100-year peak discharge of 339 cfs will a 4.5 depth
behind the culvert crossing. This is adequate to pass the required flow and still maintains freeboard

between 1.5 and 2.5 feet. Refer to the Appendix for box culvert and pipe culvert calculations.

Onsite Culverts and Caich Basins

A number of onsite culverts and catch basins will be incorporated throughout the interior of the project
site. It is envisioned that these catch basins will be MAG. Std. Dtl. 535, Type “F”. The culverts will
consist of 12" to 36” HDPE pipe culverts that will convey onsite flows to each respective retention basin.
There are anticipated ponding areas within the pavement that will help to attenuate flows to the retention

 basins. More complete calculations will be provided as design becomes more final at first submittal.
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40 CONCLUSIONS

The Summit at Scottsdale project has been designed in accordance with City of Scottsdale Drainage
Design Criteria and will incorporate retention for the 100-year, 2-hour storm event. The finished floors
were set to minimize the visual impacts to adjacent land owners. This includes excavating the finished
floor elevations of the proposed users on the east side of the site. Retaining walls and terraced channels
along with pipe culverts will collect offsite flows along the east side of the property and convey the flows

to the center wash running east and west through the site.

This project has been designed to retain the 100-year, 2-hour rainfall amount of 2.82 inches of rainfall
within onsite retention basins. Catch basins and pipe culverts will be installed to direct runoff to each

respective retention basin.

A triple 10° x 3” box culvert and 6-36” pipe culverts will be installed at driveway locations on the main
wash running from east to west through the center of the site. The drainage design effort on this project

has been formulated to not impact upstream or downstream property owners.
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Appendix
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FIGURE 2.2-13
Rainfall Intensity (I) Values for Use in Rational Method
Source: Hydrologic Design Manual for Maricopa County



SLOPE IN PERCENT
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CSUMAMET AT SCottsDAE.

‘l)‘k"‘b‘ ‘l\'r‘llﬂl ‘:::lﬂ“llll.{,‘
" \CRUAL DEPTH CORPIATICH Cafaétf:s Caleu lodian

November 21, 1999

PROGRAM INPUT DATA: B
DESCRIPTION VALUE

Flow Rate {cubic feet per second)......cceiuieiuinvnrnnaan 30.5
Channel Bottom Slope (feet per foot)..... eensmsssacanaan 0.0100
Manning™s Roughness Coefficient (n-value)......... veraaa - 0.0200
Channel Side Slope - Left Side (horizontal/vertical).... 0.10
Channel Side Slope - Right Side (horizontal/vertical)... 0.10
Channel Bottom Width (feet)......cvunirinrnsacacenncaans 10.0

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)......... esaanen rieeeaeeansecanes vau 0.61
Flow Velocity (feet per second)....cu.civciieenannnannanns Tﬁ"
Froude Number (Flouw is Super-Critical)....... weaaeaeas . 1.125
Velocity Head (feet)............ heimamsessesesseanmsvaan 0.38
Energy Head (feet)......cevecvnnnn. eeesrmarsanne vasaeans 0.99
Cross-Sectional Area of Flow (square feet).............. 6.14
Top Width of Flow (feet)........... Cerseaveeaaas PR 10.12

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



CURRENT DATE:
CURRENT TIME:

11-21-1999
13:09:37

FILE DATE: 11-21-1999
FILE NAME: SUMM8
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FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0
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CULVERT SHAPE, MATERIAL, INLET |

] .......................... I ............................................... I

CULVERT | BARRELS

SPAN
(FT)

RISE MANNING  INLET |

(FT)

n TYPE |

i .......................... | ............................................... |

| SITE DATA
| INLET  OUTLET
| ELEV.  ELEV.
| (FD) (FT)
10.00 8.20

LENGTH | SHAPE
(FT) | MATERIAL
60.03 | 1 RCP

|
l
l
I
!

.012  CONVENTIONAL |

1

1
!
1
|

e e g e de e Wk ke A K N e dr e e e e o o e ke gl e o e e W W e de e e e ok

;JUMMARY OF CULVERT FLOWS (CFS)

ELEV (FT)  TOTAL

10.00
10.53
10.76
11.47
12.28
12.7M
12.94
13.04
13.06
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13.08
13.00

WO\U‘WJ\#NNN‘—‘—\Q

1
0
1
1
2
2
3
3
3
3
3
3

3

0O 0O 0DooCc oOoOoCc oo o

0
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SUMMARY OF ITERATIVE SOLUTION ERRORS

HEAD
ELEV(FT)

10.00
10.53
10.76
11.47
12.28
12.71
12.94
13.04
13.06
13.07
13.08

HEAD

ERROR{FT)

0.00
0.00
0.00
0.00
0.00
-0.01
-0.01
-0.00
-0.00
-¢.00
-0.00

TOTAL

FLOW(CFS)

0

WS WNNNN -

6

FILE: SUMMB

FLOW

DATE: 11-21-199%9

% FLOW

ERROR(CFS) ERROR

0

OO0 o0 - 00 0 0 O

0

0.00
0.00
0.00
0.00
0.00
11.22
22.79
0.99
0.74
0.70
0.78

e e e e e ke i e ke ol 2 i e i e e e e e e oA R o e e e el e v e e vl e e e o e ol e e e e e o ol e i ol Y e e e e e e e ok R e e e e e e ke

<2> TOLERANCE (%) = 1.000

<1> TOLERANCE (FT) = 0.010

********************ﬁ********i********t***********ﬁt*********i******************
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URRENT DATE: 11-21-1999 FILE DATE: 11-21-1999
CURRENT TIME: 13:09:37 FILE NAME: SUMM8

DIS- HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH  VEL. DEPTH
(cfs) (fty (ft) (ft) <F4> (ft)y (ft) (fps) (ft) (fps) (ft)

********************************************************************#ﬁﬂ***i*****

0 10.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 o0.00
1 10.53 0.53 0.53 1-s2n 0.23 0.36 5.62 0.23 1.30 0.09
1 10.76 0.76 0.76 5-S2n  0.31 0.47 7.44 0.27 1.58 0.12
2 11.47 1.47 1.47 5-S2n  0.45 0.617 7.23 0.44 1.97 0.17
2 12.28 2.28 2.28 5-s2n  0.59 0.67 7.25 0.59 2.19 0.20
3 12.71  2.71 2.60 6-FFn  0.67 0.67 7.55 0.67 2.37 0.23
3 12.94 2.91 2.94 6-FFn  0.67 0.67 7.88 0.67 2.53 0.26
3 13.06 2.97 3.06 6&-FFn 0.67 D0.67 7.99 0.67 2.67 0.28
3 13.05 2.97 3.05 6-FFn 0.67 0.67 7.99 0.67 2.80 0.31
3 13.06 2.98 3.06 6-FFn  0.67 0.67 8.00 0.67 2.92 0.33

3 13.07 2.99 3.07 6-FFn  0.67 0.67 8.01 0.67 3.02 0.35
**********************ﬁ*t******************************************************

El. intet face invert 10.00 ft El. outlet invert 8.20 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

e e o P o e e v e 3k o o - e T e e e A v e e e e ke e o o e s e e e e e e e e e i e o e e vl sk e el e e e e v ok ool ke e e e e ke e e e

+kkkx SITE DATA dedkekkd CULVERT [NVERT v vl e e the e e e e e e e e

INLET STATION (FT) 0.00
INLET ELEVATION (FT} 10.00
OUTLET STATION (FT) 60.00
OUTLET ELEVATION (FT) 8.20
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0300
CULVERT LENGTH ALONG SLOPE (FT) 60.03

Jokxk® O] VERT DATA SUMMARY Ve e e e e e 9 v e sl e e ke e e e e e ke el e e

BARREL SHAPE CIRCULAR
BARREL DIAMETER 0.67 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENT IONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE

s e e e 9 e e e e e v I e A e 9 A e o e e e ke e e o ol e e e e e e e e e e e e e e A de v s e e e s e e e S i e e de e de e e e e de ke dede e de el



URRENT DATE: 11-21-1999 FILE DATE: 11-21-1999
WURRENT TIME: 13:09:37 FILE NAME: SUMM8

***********************************ﬂ'********t************t********************

Je 9 v o e she e ke e e e T e i e e de ek A de e e TAILWATER FeARRRRRRKNNRR IR R TRk kAR kR

sxxwews REGULAR CHANNEL CROSS SECTION ihiiwasiwiias

BOTTOM WIDTH (FT) 5.00
SIDE SLOPE H/V (X:1) . 2.0
CHANNEL SLOPE V/H (FT/FT) 0.025
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 8.20
CULVERT NO.1 OUTLET INVERT ELEVATION 8.20 FT

*kdedrkxs (INTFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL.  SHEAR

(CFS) (FT)  NUMBER (FT)  (FPS)  (PSF)
0.00 8.20 0.000 0.00 0.00 0.00
0.60 8.29 0.768 0.09 1.30 0.14
1.00 8.32 0.801 0.12 1.58 0.19
1.80 8.37 0.837 0.17 1.97 0.27
2.40 8.40 0.854 0.20 2.19 0.32
3.00 8.43 0.867 0.23 2.37 0.36
3.60 8.46 0.877 0.26 2.53 0.40
4.20 8.48 0.885 0.28 2.67 0.44
4.80 8.51 0.892 0.31 2.80 0.48
5.40 8.53 0.898 0.33 2.92 0.51
6.00 8.55 0.903 0.35 3.02 0.54

ok e e e e s e e ke e e ok e 3 e o o e e e o Y R e e ek o 9 e e S o el e e o o e e e ol e ke ke e e e o o e ke e e se e ke e

Fkdddcd ek kkRRRRRR R Rd  ROADWAY OVERTOPPING DATA  *¥wsddskiviniiiiionihdn sk

<o e sk o e e e e e ¢ e e i i ok e e 3 N e e e e o e v e vl i e ok e i i e e i v sk o e e e e ol ok e e 9 vl o e e e e e e e e e e ke

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 2.00
CREST LENGTH (FT) 50.00

OVERTOPPING CREST ELEVATION (FT) 13.00

e e e v e e e e e 3 96 e e e v e v e e e e e v e e v e e e 3 Ve e e e 29 3 3ok e A ke e e i e P o el e e e e T e e e e e e e e e e o e e e e e o e e e



CURRENT DATE: 11-21-1999 FILE DATE: 11-21-1999
URRENT TIME: 14:10:22 FILE NAME: SUMMARCH
dededede o de o v e v A e s e e de o eI e dr e ek FRWA CULVERT ANALYSIS WhRhTTXRRR KRRk hkhhhhrihd
e e vie 7 Yo e o g v o e e e e e ok e e e e e o de e e HY-B, VERSION 4.0 KWk kA RRR K NNk RRRIIRh ke dhidR
Ic| SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
L |--mrmmmmmmm oo m s I
| L | INLET OUTLET CULVERT | BARRELS |
| v | ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
#1 (FT) (FT)  (FT) | MATERIAL (FT)  (FT) n TYPE |
G | -amremmera s 1
] 45.00  42.50 540.01 | 1 RCPA 5.42 3.33 .012  CONVENTIONAL]

[« IRV IR~ P N P

*************i******************i******************************************&***

UMMARY OF CULVERT FLOWS (CFS) FILE: SUMMARCH DATE: 11-21-1999
ELEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
45.00 0 0 0 0 0 0 0 0
46.00 13 13 Y] 0 0 0 0 01
46.49 25 25 0 0 0 0 0 01
46.92 38 38 0 0 0 0 0 0 1
47.36 50 50 0 0 0 0 0 01
47.80 63 63 0 0 0 c 0 01
48.27 75 75 0 0 0 0 0 01
48.75 88 88 0 0 0 0 0 01
49.27 100 - 10C v} 0 0 0 0 01
49.7 110 110 0 0 0 0 0 c 1
50.42 125 125 0 0 0 0 0 ¢ 1
51.00 136 136 0 0 0 0 0 OVERTOPPING

e e 3 ve v e e e e 9 e s v v e 7 7 3k e v e o e o e e e i e ok e e e ke T i e e v e e e oy e e e i v W e o e e Wk e e I R e o e e e e e e e e

WA T T T AT e e e o e o AT e T e 2 S A e T T TS e T kA o e e e T e e e e e e e e ek e A e e e e ok e e e e sk e e de ok

SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: SUMMARCH DATE: 11-21-1999
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
45.00 ’ 0.00 0 0 0.00
46.00 0.00 13 0 0.00
46.49 0.00 25 0 0.00
46.92 0.00 38 0 0.00
47.36 0.00 50 0 0.00
47.80 ~0.00 63 0 0.00
48.27 0.00 75 0 0,00
48.75 0.00 88 0 0.00
49.27 0.00 100 0 0.00
49.71 0.00 110 0 0.00
50.42 0.00 125 0 0.00

********************************t***********************************i**********

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

e ke e v e ke e e o e 9 e el e ol e W ¢ 9 oA sk e e e R s vl sl e e 2 o o TR o Sl ol ok e o i ok ol ol ol T e S e e s e ok e e e g T A e e e e ok e e e e de e e ke
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‘URRENT DATE: 11-21-1999%
JURRENT TIME: 14:10:22

FILE DATE:
FILE NAME:

11-21-1999
SUMMARCH

ol s e v v Y ke o e o v e e e ke e v e e e e e e de

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5.416667 BY 3.333333 ) RCPA

DIs- HEAD- INLEY  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL
EPTH TYPE DEPTH DEPTH VEL. DEPTH

FLOW ELEV. DEPTH D
(cfs) (ft) (f)

(ft) <F4> (ft) (ft) (fps)

OUTLET

e ek e e W

0 45.00 0.00
13 46.00 1.00
25 46.49 1.49
38 46.92  1.92
50 47.36 2.36
63 47.80 2.80

0.00 O-NF  0.00 0.00 0.00
1.00 1-s2n 0.63 0.72 5.06
1.49 1-s2n  0.91 1.05 6.40
1.92 1-s2n  1.14 1.32 7.28
2.36 1-s2n  1.35 1.55 7.92
2.80 1-S2n  1.56 1.77 8.46
3.27 1-s2n  1.77 1.96 8.88
3.75 5-s2n  1.98 2.14 9.22
4.27 5-s2n  2.22 231 9.47
4.71 5-S2n  2.43  2.43  9.60
5.00 2-M2c 2.88 2.60 10.28

---------- e v e 9 S e 90 3 e 2 e e e e e ok ke e e v e e e e Ve Ve e e e e A e e A R e A R R AR X R AR AR AT ARREFNANRRXRTR

TAILWATER

VEL. DEPTH
(fty (fps) (ft)
0.00 0.00 0.00
0.63 3.01 0.39
0.91 3.8 0.58
1.%4  4.44 0.74
1.35 4.89 0.87
1.56 5.27 0.99
1.77 5.59 1.10
1.98 5.88 1.20
2.22 6.13 1.29
2.43 6.32 1.37
2.60 6.58 1.47

EL. inlet face invert 45.00 ft ELl. outlet invert
invert 0.00 ft ELl. inlet crest

El. inlet throat

42.50 ft
0.00 ft

e e de e 3¢ Yo e de e e e KW e e ok e e de Yo e B R

waknk GITE DATA *¥ier CUL

e e vhr e e e e o e e v ke e e e e e e o e e e e v ke i de R LEL A A EE 2 2 4 4 % ¢ e v e K

VERT INVERT Veade e e v e KA e i e dede e

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 45.00
OUTLET STATION (FT) 540.00
OUTLET ELEVATION (FT) 42.50
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0046
CULVERT LENGTH ALONG SLOPE (FT) 540.01

=#wk% CULVERT DATA SUMMAR
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S N
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

Y Fede e dede e R R A R e de v R T e de e ek

PIPE ARCH
5.42 FT
3.33 FT
CONCRETE
0.012
CONVENT IONAL
$Q. EDGE WITH 90 DEG. HEADWALL
NONE

e e e e e S e e e e e e e e o sk e 6 76 e e e e e e e sl e ke e e e ke g e e e e e e U ek e e v Sk sk e o e e e el e e e e e e e e



URRENT DATE: 11-21-1999 FILE DATE: 11-21-1999
CURRENT TIME: 14:10:22 FILE NAME: SUMMARCH
T T R TAILWATER ede s RN kA A e e e R

---------- Yo e v e e e et ot e e e TN RS A e KRR KW T AR AR R WAXAR XXX FAXINNRANARTRTXRARRARTRARN

swewadwse REGULAR CHANNEL CROSS SECTION *kiskiwiitkuk

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) i 2.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.7) 0.035
CHANNEL INVERT ELEVATION (FT) 42.50

CULVERT NO.1 OUTLET INVERT ELEVATION 42.50 FT
*kkwxw® |NIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE  DEPTH VEL.  SHEAR
(CFS) (FT)  NUMBER (FT) (FPS)  (PSF)

0.00 42.50 0.000 0.00 0.00 0.00
12.50 42.89 0.853 0.39 3.01 0.48
25.00 43.08 0.891 0.58 3.86 0.73
37.50 43.24 0.911 0.74 4.44 0.92
50.00 43.37 0.924 0.87 4.89 1.09
62.50 43.49 0.933 0.99 5.27 1.24
75.00 43.60 0.939 1.10 5.59 1.37
87.50 43.70 0.945 1.20 5.88 1.50
100.00 43,79 0.950 1.29 6.13 1.62
110.00 43.87 0.953 1.37 6.32 1.71
125.00 43.97  0.957 1.47 6.58 1.83

Kikw kR ddkkdekkkkidkkkkkikrr  DOANWAY OVERTOPPING DATA slele Je ok Je e v e e de e e e sk ok e e e ek dede e e

************'h*****************i*********iiﬁ*********‘h**************t********'k***

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 5.00
CREST LENGTH (FT) 50.00

OVERTOPPING CREST ELEVATION (FT) 51.00




FILE DATE: 11-21-1999
FILE NAME: SUMMBOX

~URRENT DATE: 11-21-1999
URRENT TIME: 17:04:35

e v ek e s v e e o Yook e e e e e e e ke FHWA CULVERT ANALYSIS Fede g de s e T dr e e e e e e e e e e e
HY-8, VERSION 4.0 FRATRNNRTNR RN NI TR IR Rd R deR

------- e e e vk o Yo e W e e ol Y Ve vl e e ok e ofe v e de e A e N e N

e e e e v Iy e ke e e e e e v e el e ok e v e

o e e e e e e e e g e ofe e e e e o o e v e Y e e e e e e v e e e vk e e o vie T ke 3k e ook L

‘o SITE DATA ] CULVERT SHAPE, MATERIAL, INLET i
. R |
| L | INLET OUTLET CULVERT | BARRELS |
| v | ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
#| (FD) (FT)  (FT) | MATERIAL (FT)  (FD) n TYPE |
-------------------------- |-rommremne s

i 1 : 55.50  55.00  60.00 | 3 RCB 10.00 3.00 .012  CONVENTIONAL|
2 | | |
3 | |
bé | l l
"5 | I
6] l |

_UMMARY OF CULVERT FLOWS (CFS) FILE: SUMMBOX DATE: 11-21-1999

ELEV (FT)  TOTAL 1 2 3 4 5 & ROADWAY ITR
55.50 0 0 0 0 0 0 0 01
56.10 35 35 0 0 0 0 0 01
56.44 70 70 0 0 0 0 0 01
56.74 105 105 0 0 0 0 ] 0
57.00 140 140 0 0 0 0 0 01
57.23 175 175 0 0 0 o 0 01
57.44 210 210 0 0 0 0 0 01
57.65 245 245 0 0 0 ] 0 0 1
57.85 280 280 0 ¢ 0 0 0 01
58.04 315 315 0 0 0 0 0 o1
58.22 350 350 0 0 0 0 0 ¢ 1
60.50 733 733 0 0 0 0 0 OVERTOPPING

*******************************‘***********************************************

SUMMARY OF ITERATIVE SOLU;I' ION ERRORS  FILE: SUMMBOX DATE: 11-21-1999

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
55.50 ' 0.00 0 0 0.00
56.10 0.00 35 0 0.00
56.44 0.00 70 0 0.00
56.74 0.00 105 0 0.00
57.00 0.00 140 0 0.00
57.23 . 0.00 175 0 0.00
57.44 0.00 210 0 0.00
57.65 0.00 245 0 0.00
57.85 0.00 280 0 0.00
58.04 0.00 315 0 0.00
58.22 0.00 350 0 0.00

e e e e e 3 e e e e e o 3 e A e e e e e e e ol o e o e e e e e o e e e ke e e e e e e ok o e e A e e e vk e e e ok e e ol e e e e e

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

e e e e v v 3 9 55 e 7 3 7 A 9 e v e T 9 oA i o e e e e v o e S e e ol e e ke e e o e oA oA o ok s e o ke ol o e ol ol ol e ok ok o e ol e e vl sk ke ok e o e
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URRENT DATE: 11-21-1999 FILE DATE: 11-21-1999
LURRENT TIME: 17:04:35 FILE NAME: SUMMBOX

------ e e e 7 2 e v o e e e e e Ao e s e e e e e e e e e e de Wk ke de R ke e e e e A AR R AN A A RR R AR N TR RAARARARFR XX N INTRRRR

pIsS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (ft)  (ft) (ft) <Fé> (fty  (ft) (fps) (ft) (fps) (ft)

140 57.00 1.50 1.50 1-s2n 0.61 0.8 7.29 0.64 4.73 0.93
175 57.23 1.73 1.73 1-s2n 0.70 1.02 7.80 0.75 5.13 1.06
210 57.46 1.94 1.94 1-s2n 0.79 1.15 8.28 0.85 5.49 1.18
245 57.65 2.15 2.15 1-s2n 0.87 1.28 8.63 0.95 5.80 1.29
280 57.85 2.35 2.35 1-s2n  0.95 1.40 8.95 1.04 6.09 1.40
315 58.04 2.54 2.54 1-s2n  1.02 1.51 9.25 1.14 6.35 1.50
350 58,22 2.72 2.72 1-s2n  1.10  1.62 9.55 1.22 6.59 1.60

El. inlet face invert 55.50 ft ELl. outltet invert 55.00 ft
EL. inlet throat invert 0.00 ft ELl. inlet crest 0.00 ft

wkkdx SITE DATA *xkdd CULVERT INVERT e e v e e e e vie e e e e e

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 55.50
OQUTLET STATION (FT) 60.00
OUTLET ELEVATION (FT) 55.00
NUMBER OF BARRELS 3
SLOPE (V-FT/H-FT) 0.0083
CULVERT LENGTH ALONG SLOPE (FT) 60.00

wwwwr CULVERT DATA SUMMARY #¥rioiomiddrikson ik ik

BARREL SHAPE BOX

BARREL SPAN 10.00 FT
BARREL RISE . 3.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE




‘URRENT DATE: 11-21-1999
CURRENT TIME: 17:04:35

FILE DATE: 11-21-1999
FILE NAME: SUMMBOX

-----------

eedesxk REGULAR CHANNEL CROSS SECTION *iiirkiewscikdiodk
BOTTOM WIDTH (FT)
SIDE SLOPE H/V (X:1)
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.7)
CHANNEL INVERT ELEVATION (FT)
CULVERT NO.1 OUTLET INVERT ELEVATION

30.00
2.0
0.015
0.035

55.00

55.00 FT

sksedenxe |INTFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(CFS)
0.00
35.00
70.00
105.00
140.00
175.00
210.00
245.00
280.00
315.00
350.00

W.S.E.
(FT)
55.00
55.41
55.62
55.78
55.93
56.06
56.18
56.29
56.40
56.50
56.60

FROUDE  DEPTH

NUMBER
0.000
0.772
0.819
0.845
0.864
0.878
0.889
0.899
0.907
0.913
0.919

(FT)
0.00
0.41
0.62
0.78
0.93
1.06
1.18
1.29
1.40
1.50
1.60

VEL.
(FPS)
0.00
2.79
3.64
4.25
4.73
5.13
5.49
5.80
6.09
6.35
6.59

SHEAR
(PSF)
0.00
0.38
0.58
0.73
0.87
0.99
1.1
1.21
1.3
1.41
1.50

Yo K¢ e ok e Y e W3k e v e e e e e R Rk W R RN N ¢ e e T ¢ v e v e e e ok ok e e e ke e

ROADWAY OVERTOPPING DATA  ¥wiikddraihikdihst kakhhn

e g e e e e e e Sk e e ke o e e e e e e de ek e e

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

nnnnnn

PAVED

5.00
50.00
60.50




~URRENT DATE: 11-21-1999 FILE DATE: 10-06-1999
URRENT TIME: 16:24:10 FILE NAME: SUMMIT36
*******i#***i************ FHHA CULVERT ANALYS]S o e Fedede R A Yoo e W e Y T e e e e e de ek
e e T v v vl e ol e o vl e v g Sk ok o e o o e e e ok HY‘B, VERS‘ON "0 e ¥ e vk e e g 9 3 e e e ook e vie v v ke ek e ke
‘e SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
I R SRS b bttty I
| L | INLET OUTLET CULVERT | BARRELS |
!'v | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING  INLET |
#| (FD) (FT) (FTY | MATERIAL (FT)  (FT) n TYPE |
T Rt bbb e |
| 1| 46.50 45.00 60.02 | 6 RCP 3.00 3.00 .012 CONVENTIONAL|
2 | I I
3 | I
4| | |
s | | |
6 | | I

*********************************ﬂ***************t*****************************

_UMMARY OF CULVERT FLOWS (CFS) FILE: SUMMIT36 DATE: 10-06-1999
ELEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
46.50 0 0 0 0 0 0 ) 0 1
47.67 50 50 0 0 0 0 0 0 1
48.34 100 100 0 0 0 0 0 01
48.87 150 150 0 0 0 0 0 0 1
49.36 200 200 0 0 0 0 0 0 1
49.87 250 250 0 0 0 0 0 0 1
50.46 300 300 0 0 0 0 0 0 1
51.09 350 345 0 0 0 0 0 4 5
51.38 400 364 0 "0 0 0 0 35 4
51.60 450 378 0 0 0 0 0 70 3
51.80 500 390 0 0 0 0 0 109 3
51.00 339 339 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SUMMIT36 DATE: 10-06-1999

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT)  ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
46.50 0.00 ) 0 0.00
47.67 0.00 50 0 0.00
48.34 0.00 100 0 0.00
48.87 0.00 150 0 0.00
49.36 0.00 200 0 0.00
49.87 0.00 250 0 0.00
50.46 0.00 300 0 0.00
51.09 -0.00 350 1 0.24
51.38 -0.00 400 1 0.14
51.60 -0.01 450 2 0.41
51.80 -0.00 500 1 0.26
*************i*****************************************************************
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

e e e e e e e ke ok i e e i e e e e o e e e e o o e A e e W e e e e e e o 99 e e e o R e e o ol e e e e e e e e e e e e e e e e e e e dede e
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‘URRENT DATE: 11-21-1999
CURRENT TIME: 16:24:10

FILE DATE: 10-06-1999
FILE NAME: SUMMIT36

PERFORMANCE CURVE FOR CULVERT # 1 - 6 ( 3 BY 3 ) RCP

e e e de e W e gk s e ik ko Yo g e e o e e el R e v 7 v e e e e ek de e e e 3¢ o e e e e e e e e e v ¢ e o o e o Yo W A e ve Yo e e ke e de e v o Lt

pIs- HEAD- INLET  OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER

FLOW ELEV. DEPTH D
(cfs) (ft) (ft)

EPTH
(ft)

DEPTH VEL. DEPTH  VEL. DEPTH
(ft) (fps) (ft) (fps) (ft)

e e de e e ek kK New o e e v e e Y e e e e N R

0 46.50 0.00

0.0c 0.00 0.00 0.00 0.00
0.91 8.97 0.56 4.03 0.59
1.30 10.41 0.83 5.19 0.88
1.61 11.31 1.05 6,00 1.12
1.87 11.99 1.25 6.63 1.33
2.10 12.55 1.43 7.16 1.52
2.29 13.08 1.60 7.62 1.68
2.45 13.52 1.74 8.02 1.84
2.50 13.71 1.80 8.38 1.99
2.53 13.85 1.84 8.71 2.13
2.56 13.95 1.88 9.02 2.26

El. inlet face invert

El. inlet throat

invert

TYPE  DEPTH
<F&4> (ft)
0-NF 0.00
1-s2n 0.53
1-s2n  0.76
1-s2n  0.95
1-s2n  1.10
5-s2n 1.25
5-s2n 1.38
5-82n 1.50
5-82n  1.55
5-82n  1.59
5-82n  1.62
46.50 ft
0.00 ft

-------- W ol e e S e v Tk e e e e e ol o o e e e e ok e e e

El. outlet invert 45.00 ft
El. inlet crest 0.00 ft

wkaien GITE DATA ***%% CULVERT INVERT wscskrkddsicnk

INLET STATION (FT)
INLET ELEVATION (FT
OUTLET STATION (FT)
OUTLET ELEVATION (F
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

)

™

CULVERT LENGTH ALONG SLOPE (FT)

0.00
46.50
60.00
45.00

6

0.0250
60.02

xwwkn CULVERT DATA SUMMARY *FEsiaisisninihiins
CIRCULAR
3.00 FT
CONCRETE
0.012

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S N
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CONVI

ENTIONAL

SQUARE EDGE WITH HEADWALL

NONE

e e e Yo e e e v 9 e e 6 e v e v 9 e e e 0 Y e o T T i e e e e 3R e e e e e e e e e ke e sl e e i vl ke e e e e e e e e ko e e e ke e i e e



URRENT DATE: 11-21-1999
JURRENT TIME: 16:24:10

FILE DATE: 10-06-1999
FILE NAME: SUMMIT36

wxwxsn REGULAR CHANNEL CROSS SECTION *wxwmtickikkaais

BOTTOM WIDTH (FT)

SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)

CHANNEL INVERT ELEVATION (FT)

CULVERT NO.1 OUTLET INVERT ELEVATION

sxsxixken UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE  DEPTH
(CFS) (FT)  NUMBER (FT)
0.00 45.00 0.000 0.00
50.0G0 45.5¢ 0.926 0.59
100.00 45.88 0.973 0.83
150.00 46.12 0.997 1.12
200.00 46.33 1.014 1.33
250.00 46,52 1.025 1.52
300.00 46.68 1.034 1.68
350.00 46.84  1.041 1.84
400.00 46.99 1.047 1.99
450.00 47.13  1.052 2.13
500.00 47.26 1.057 2.26

VEL.
(FPS)
0.00
4.03
5.19
6.00
6.63
7.16
7.62
8.02
8.38
8.M
9.02

20.00
2.0

0.020

0.035
45.00

45.00 FT

SHEAR
(PSF)
0.00
0.73
1.10
1.40
1.66
1.89
2.10
2.30
2.48
2.66
2.82

e AN e e e e e e e e e ke o e el e o e 3 e e e o ROAD”AY OVERTOPPING DATA e e e e e e e e e e o e v W e ¢ 3 Rk e e

ROADWAY SURFACE

EMBANKMENT TOP WIDTH (FT)

CREST LENGTH (FT)

OVERTOPPING CREST ELEVATION (FT}

PAVED

5.00
50.00
51.00
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OWNER:

¢ ;DEVELOPER

DOVE VALLEY RD.

DONAHUE /SHRIBER

3501 JAMHOREE RD

SUITE 300

NEWPORT BEACH, CA 92660

Ph: (000) 000~000C

KOLL DEVELOPMENT COMPANY
2777 E. CAMELBACK RD
SUTE 375

PHOENIX, ARIZONA 85016
Ph: (602) 000—0000

ENGINEER:
DE! PROFESSIONAL SERVICES

SCOTTSDALE RD.

=

ASHLEY HILLS DR.

HAYDEN RD,

SITE

LONE MOUNTAIN RD.

7600 N. 15TH STREET
SUITE 290
PHOENIX, ARIZONA 85020-4331

Ph: (602) 954-0038

ARCHITECT:

NELSON ARCHITECTS, INC.
7031 €. CAMELBACK RD
SURE 100

SCOTTSDALE, ARIZONA 85251
Ph: (000) 000—C000

BENCHMARK:

BRASS CAP IN HAND HOLE

AT INTERSECTION OF

SCOTTSDALE ROAD AND ASHLER DRIVE
ELEV=2234.931

(CITY OF SCOTTSDALE DATUM)

VICNITY MAP
NTS

LEGEND OF EXISTING FEATURES:

33 EXIST. SANTARY SEWER MANHOLE

an
<

EXIST. WATER VALVE

EXISTING GAS VALVE
TELCO J-BOX

LEGEND OF PROPOSED FEATURES:

IRRIGATION VALVE BOX

R WATER METER

#5  EXIST. FIRE HYDRANT

o 1/2" REBAR TO BE SET
C] Fd. BC IN HH

. Fd. AS NOTED

@& SN

+ SAGUARO

a

O

1]

CATCH BASIN

DRAIN INLET

F@E X

|
*
[

GRADE BREAK
DIRECTION OF FLOW
CURB OPENING
HEADWALL

STORM DRAIN
PAVEMENT ELEVATION
FLOW LINE ELEVATION

MATCHLINE

SEE SHEET 2 OF 2

Volume Rsquired = %C
D = 2.82 inch

C = 084

A = Area, Acres

Yolume Provided=

AREA §1 AREA §2
A=134,001 #* A=124,698 ft'
C=0.84 C=0.84
Vr=26,785 I’ Vr=24,908 ff’
Vp=29,538 ft* Vp=26,810 '

RETENTION CALCULATIONS

AREA #3 AREA #4
A=82,683 ft' A=82,304 11’
C=0.84 C=0.84
Vr=16,322 111 Vr=16.247 )
Vp=18231 1 Vp=21,243 ¢’

AREA §5 AREA #6
A=272,874 ft* A=248,031 ft'
€=0.84 C=0.84
Vr=53,865 1t Vr=48,961 ft'
Vp=53,873 ft' Vp=57,624 ft’

AREA §7 AREA #8
A=315,693 fi'  A=201,168 1’
C=0.84 =0.84
Vr=63,107 ft’ Vr-59 71 ﬂ
Vp=66,384 ft' p=41,250 ft°

ylote Ve

nﬂWWh

L~

/&Z¢ﬁwﬁ%n&f
bntn Ve Graciose aped (P

£

L7
afwaJ%@

¢u~

wdR W

.

SCALE: 1"= 60’
_/////_//////
Y ///////////_
o 30 60 120' 180°

PROPOSED STORM ORAIN MANHOLE

VALLEY GUTTER ELEVATICN

FINISHED FLOOR ELEVATION

PROFESSIONAL
SERVICES, L.L.C

7800 N 15th Street, Suite 200
Fhnenix. Arfannw B502!
Phane (602) 9540038

- 5803

1982—1999

17

EXCELLENCE

DEI Professional
Services, L.L.C.

ARIZONA

CONCEPTUAL GRADING AND DRAINAGE PLAN

SUMMIT AT SCOTTSDALE
SCOTTSDALE,

DATE: W22/99
PROL NO- oz
DESIGN J8E
DRAWN: RWS
CHECK- JBE
SCALE: 80"
CAD FLE 9102Ca01
1of 2
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PER DKT. 2024, PG. 585, MCR
(SERVING PROPERTY DESCRIBED
IN SAD DOCUMENT)

Volume Required =

D = 2.82 inch
C = 0.84
A = Area, Acres

Yolume Provided=

AREA #1
A=134,091 ft°
€=0.84 \
Vr=26,785 fi
Vp=29,538 ft'

D
ﬁCA

AREA #2
A=124,698 {t*
€=0.84
Vr=24,908 ft’
Vp=26,810 ft’

AREA #3
A=82,683 '
C=0.84
Vr=16,322 it’
vp=18,231 #t°

AREA #4
A=82,304 ft!
¢=0.84 ,
Vr=16,247 ft
Vp=21,243 f*

RETENTION CALCULATIONS

AREA 5
A=272,874 #*
C=0.84
Vr=53,865 ft’
Vp=53,873 ft*

AREA #6
A=248,031 '
€=0.84
Vr=48,961 ﬂ"
Vp=57,624 ft

AREA §7
A=319,693 ft’
¢=0.84 ,
Vr=63,107 fi
Vp=66,384 ft*

AREA #8
A=201,168 ft’
C=0.84 s
Vr=39,711 ft
Vp=41,250 ft’

SCALE: 1"= 60’

0 30" 60 120" 180"

PROFESSIQONAL
ERVICES, L.L.C

7800 N, 15th Strest, Bnite 290
Phoenit. Arizona , B5020
Thone" (602) D34 0038

Fax: (602) 944-5806

e

1982 -199¢

JIE - Sowe iR
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S OF
EXCELLENCE
DEI Professionsl
Services, L.L.C.

ARIZONA

CONCEPTUAL GRADING AND DRAINAGE PLAN

SUMMIT AT SCOTTSDALE
SCOTTSDALE,

REVISIONS

DATE: 1/22/89
PROJ. NO- 212
DESION JSE
DRAWN- AWS
CHECK: JEE
BCALE: 1-80"
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