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1.0 INTRODUCTION

This report has been prepared to provide the drainage analysis for Las Sendas Office
Condominiums. The propenty is located in the master planned Las Sendas Subdivision
along Eagle Crest Drive as it curves to the north. The site is situated within the
Northeast Quarter of Section 30, Township 2 North, Range 7 East of the Gila and Salt
River Base and Meridian, Maricopa, Arizona. The site is bordered to the north by Eagle
Crest Drive, to the west by a private road (with ingress/egress easement), to the south
and by desert landscape for the golf course property, and to the east by a residential
subdivision. This lot encompasses just over 1.5-acres and will include a new 2-story
building and 2 parking lots while keeping about a third of the site untouched. Refer to
the Vicinity Map and Aerial Map provided in Appendix ‘A’.

Las Sendas is a master planned community previously known as “Falcon Ridge”. The
Master Drainage Report for Falcon Ridge was prepared by Greiner Engineering
Sciences, Inc., dated May 1987 which was approved by the City of Mesa and the Flood
Control District of Maricopa County. One addendum to the original report was prepared
by GeoDimensions, Inc. and was approved by the City of Mesa and the Fiood Control
District of Maricopa County. This site will conform to the Master Drainage Report.

The site is also affected by drainage from the subdivision to the east known as Pinnacle
Point at Las Sendas. A copy of that drainage report prepared by Wood, Patel &
Associates, Inc. dated May 2000 has been obtained for verifying the affects of cross
drainage. Excerpts from that report are provided in Appendix ‘C’.

20 FLOOD ZONE

The property is located in Zone X (Shaded/Dotted) according to Flood Insurance Rate
Map (FIRM) Panel Number 04013C2210 F, dated September 30, 2005, as published by
FEMA. Zone X (Shaded) is defined as “Areas of 0.2% annual chance flood; areas of

1% annual chance flood with average depths of less than 1 foot or with drainage areas

Desert Development Engineering 1 Drainage Report
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less than 1 square mile; and areas protected by levees from 1% annual chance flood.”
A copy of the FIRM is provided in Appendix ‘A’.

3.0 EXISTING DRAINAGE

The existing property is unique in many ways. The undeveloped site has a natural
looking hilitop, is covered with moderate desert vegetation, has a multiple smali rock
outcroppings, has 2 washes, and the property is next to a curve linear road. The hilitop
is somewhat centered within the property. The hilltop splits storm water runoff to the
north and southeast. Storm water then flows to the north wash along Eagle Crest Drive
or to a wash flowing south along the east property line.

Refer to the Drainage Exhibit in Appendix ‘B’ for the following discussion. The washes
accept runoff from the upstream subdivision of Pinnacle Point at Las Sendas. The
wash at the north end of the site does not appear to carry a lot of flow since the
continuation of the wash upstream along Eagle Crest Drive is rather smait in cross
section. Also, the golf course property constructed a 24" culvert for the drive along the
west property line and generally speaking does not carry significant flow. According to
Drainage Report for Pinnacle Point at Las Sendas, there is a 100-year peak flow of 3

cfs (CP-B) in the north wash entering the cits at the nertheast comer. The wash along
the east property line receives runoff from the adjacent subdivision contributing a 100-

year peak flow of 11 cfs (CP-D). Further downstream of the site the peak flow from the
subdivision is 38 cfs (slightly south of CP-C).

The Master Drainage Report for Falcon Ridge (Las Sendas) states that regional
retention basins will be provided for the 50-year, 24-hour storm. This means that
existing storm water runoff from the site currently flows offsite to regional retention
basins. Consequently, offsite flows also enter this site from the east before being
routed offsite again toward the regional retention basins.

% —
Desert Development Engineering 2 Drainage Report




4.0 PROPOSED DRAINAGE

The property has been analyzed for retention requirements and to make sure that
building floors are safe from flooding. According to the Master Drainage Report for
Falcon Ridge (Las Sendas}, regional retention basins are provided for the 50-year, 24-
hours storm. Therefore, onsite retention is not required.

Refer to the Drainage Exhibit in Appendix ‘B’. The site is broken into 2 drainage
tributaries as split by the proposed building (high point). The north portion (Tributary A)
of the site will drain north and the south portion (Tributary C) will drain south similar to
the existing condition. The existing wash along Eagle Crest Drive will intercept post
development runoff from the Tributary A and combine with offsite flow from the
subdivision to the east (Tributary B). A 100-year peak flow of 8 c¢fs will occur at CP-A.
The existing wash flowing south along the east property line will intercept post
development runoff from Tributary C and offsite flow from the subdivision (Tributary D).
A 100-year peak flow of 13 cfs will occur at CP-C. However, because just downstream
of CP-C is another existing point for runoff from the subdivision with a 100-year peak fo
38 cfs, a backwater effect will occur upstream of CP-C. Flow depths in the washes are
all less than one feet.

The developers intent is to keep a natural looking site, therefore new pavement and the
building will be kept somewhat down in size. Proposed grading contours are designed
to resemble the existing natural condition. Special landscaping will also be used to
resemble the existing condition as well. The finish floor of the building is set at 1716.00
for the north entrance and 1728.00 for the south entrance. Having such a design helps

earthwork among other things. The floors are elevated well above any storm water
elevations in the adjacent washes.

Desert Development Engineering 3 Drainage Report
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HYDROLOGY DATA - RATIONAL METHOD

General Data
Project Name: Las Sendas Office Condominiums
Project No.: 0552
Return Period 100 yr
Concentration Point: A
[l Weighted Runoff Coefficient N
|! Description Area C Areax C
“ grass landscapel  0.000]| 0.15 0.000 acres
"; desert (no liner) 0.896] 0.50 0.448 acres
commercial development]  0.252]|0.90 0.227 acres
f total]  1.148 0.675 acres
| weighted C 0.59 ||
Design Data -
Drainage Area: 49,997 ff = 1148 acres
Drainage Length: 370 #
Top Elevation: 1727 ft
Bottom Elevation: 1701 ft
Slope: 0.07027 fift =7.0%
Lot Outfall Time: 0 min
Travel Time: 5 min
Time of Concetration: 5 min
Rainfall Intensity (I): 8.5 infhr
Runoff Coefficient {C). 0.59
I Peak Discharge (Q): 58 cfs
Formulas:

1. Drainage Area per plan

2. Drainage Length per plan
3. Top Elevation per plan

4. Bottom Elevation per plan
5. Lot Outfall Time not used
6. Time of Concentration=Lot Outfall Time + Travel Time

7. Rainfall Intensity from |-D-F Curve for Maricopa County
8. Runoff Coefficient from City Drainage Manual

9. Q=CIA



HYDROLOGY DATA - RATIONAL METHOD

General Data

Project Name: Las Sendas Office Condominiums

Project No.:

0552

Return Period

100 yr

Concentration Point:

A+B

|

Weighted Runoff Coefficient

( Description Area | C | AreaxC
’F grass landscape}  0.000}0.20 0.000 acres
desert {no liner}] 0.8961 0.50 0.448 acres
il commercial development]  0.252] 0.90 0.227 acres
offsite CP-19 {old report)]  1.080} 0.50 0.540 acres
tolal 2.228 1.215 acres
weighted C 0.55
Design Data
Drainage Area: 97,051 ft* = 2228 acres
Drainage Length: 1010 #
Top Elevation: 1733 ft
Bottorn Elevation: 1701 ft
| Slope: 0.03188 ft/ft = 3.2%
i Lot Outfall Time: 0 min
| Travel Time: i1 min Il
Time of Concetration: 11 min jl
Rainfall Intensity (I 6.3 in/hr i
il Runoff Coefficlent (C):  0.55 |
L Peak Discharge (Q): 7.7 cfs [t

Fermulas:

1. Drainage Area per plan

2. Drainage Length per plan

3. Top Elevation per plan

4. Bottom Elevation per plan

5. Lot Outfall Time not used

6. Time of Concentration=Lot Outfall Time + Travel Time
7. Rainfall Intensity from I-D-F Curve for Maricopa County
8. Runoff Coefficient from City Drainage Manual

9. Q=CIA
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HYDROLOGY DATA - RATIONAL METHOD

1

General Data
Project Name: Las Sendas Office Condominiums "
Project No.. 0562 I
Return Period 100 yr i
Concentration Point: c i
Weighted Runoff Coefficient [

Description Area C AreaxC
grass landscapel  0.000]0.15 0.000 acres
desert (no finer)|  0.224{ 0.50 0.112 acres
commercial development|  0.293{ 0.80 0.264 acres ||
total] 0517 0.376 acres "
weighted C 0.73

Ik Design Data i
Drainage Area: 23383 ff =  0.537 acres |
Drainage Length: 220 ft “

Top Elevation: 1721 f#t
Bottom Elevation: 1716 ft "
Stope: 0.02273 fft = 2.3% j"

il Lot Quifall Time: 0 min
Travel Time: 5 min ||
Time of Concetration: 5 min "
Rainfall Intensity (I 8.5 in/hr 4|
Runoff Coefficient (C): 0.73
Peak Discharge {Q): 33 cfs |
Formulas:

1. Drainage Area per plan

2. Drainage Length per plan

3. Top Elevation per plan

4. Botiom Elevation per plan

5. Lot Qutfalt Time not used

6. Time of Concentration=Lot Outfall Time + Travel Time
7. Rainfall intensity from )-D-F Curve for Maricopa County
8. Runoff Ceefficient from City Drainage Manual

9. Q=CIA
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HYDROLOGY DATA - RATIONAL METHOD

General Data

Project Name: Las Sendas Office Condominiums

Project No.: 0552 i
Retum Period 100 yr

Concentration Point: C+D "
ﬂ Weighted Runoft Coefficient |
f Description Area | C | AreaxC ’
I grass landscape|  0.000]0.20 0.000 acres i
Ik desert (no liner)]  0.224] 0.50 0.112 acres It
commercial deveiopment|  0.293] 0.90 0.264 acres “

Il offsite CP-E (old report)]  2.710 0.70 1.897 acres
total]  3.227 2.273 acres |
I weighted C 0.70 I

- Design Data
Drainage Area: 140,568 ft' =  3.227 acres ||
Drainage Length; 893 fi “
Top Elevation. 1732 i
Bottom Elevation: 1716 ft [l
Slope: 0.01792 ft'ft = 1.8%
Lot Cutfall Time: 5 min  {from old report for subdivision)
Travel Time; 11 min {9 offsite + 2 onsite)
Time of Concetration: 16 min I]
Rainfall Intensity (): ___ 5.8 in/hr ll
Runoff Coefficient (C): 0.70
Peak Discharge (Q): 13.1 cfs
Formulas:

1. Drainage Area per plan

2, Drainage Length per plan

3. Top Elevation per plan

4, Bottom Elevation per plan

5. Lot Outfall Time is 5 minutes minimum
6. Time of Concentration=Lot Quifall Time + Travel Time
7. Rainfall Intensity from |-D-F Curve for Maricopa County
8. Runoff Coefficient from City Drainage Manual

9. Q=CIA



CONCENTRATION POINT A (TRIBUTARY A):

¢+ Rational.exe

Maricopa Count
nual Rational Metl

mary Tahle

©
‘

Adj> <{in~
Phx> {insh

CONCENTRATION POINT A (TRIBUTARY A+B):

fofla

1818 (feet)
3 (FCl 'E:'




CONCENTRATION POINT C (TRIBUTARY C):

<+ Rational.exe

PARAME

{in/ 2
Cincshro:

CONCENTRATION POINT C (TRIBUTARY C+D):

Calculated with spreadsheet and Fig. 3.2, I-D-F Curve from Maricopa County because
the time of concentration for the original offsite flow (report by Wood, Patel and
Associates) had to be manually added to onsite time of concentration to allow use of 5
minute lot outfall in subdivision. Maricopa County Rational Method Software does not
allow the user to manually include additional lot outfall time.

i
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Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet CP-A

Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic].035
Channel Slope  ).014 ftft
Left Side Slope 200 H:V
Right Side Slope 3.00 H:V
Bottom Width 40 fit

Discharge 8 cfs
Resuits

Depth 0.54 ft
Flow Area 29 @2
Wetted Perimi 6.9 ft
Top Width 87 f

Critical Depth 0.45 ft
Critical Slope 0.026 ftt
Velocity 2.80 fus
Velocity Head 012 #
Specific Energ 0.66 ft
Froude Numb» 0.75
Flow Type  Subecritical

pADSS2\data\washes.fm2 FlowMaster v7.0 [7.0005]
01/28/07 05:61:28 PM  ©® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA,  +1-203-755-1666 Page 1 of 1
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Project Description

Worksheet CP-C

Flow Element Trapezoidal Cha
Method Manning's Form:
Solve For Channel Depth
tnput Data

Mannings Coeffic).035
Channel Slope  1.019 it
Left Side Slope  3.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.0 ft

Discharge 13 cfs
Results

Depth 0.75 ft
Fiow Area 37 iz
Wetted Perim« 82 1
Top Width 8.0 ft

Critical Depth 0.71 ft
Critical Slope 0.024 fuit
Velocity 347 s
Velocity Head 0.19 #
Specific Energ 0.94 ft
Froude Numb» 0.89
Flow Type  Subcritical

p:\0b52viatatwashes.fm2

01/28/07 05:54:35 PM © Haestad Methods, Inc.

Worksheet

Worksheet for Trapezoidal Channel

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1
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Prepared For:

Submitted To:

Prepared By:

¢ITY OF MESA
APPROVED

pate. L /2 /0y PLE—

DRAINAGE REPORT
FOR
PINNACLE POINT AT LAS SENDAS
PARCEL 5/6

Sonoran Desert Holdings, L.L.C.
c/o.Bob Proehl ‘

36351 East Baseline Road, Suite 108
Gilbert, Arizona 85234

(602) 892-4492

City of Mesa

55 North Center Street
P.O. Box 1466

Mesa, Arizona 85211-1466
(602) 644-2185

Wood, Patel & Associates, Inc.
932 West Southern

Suite 7 :

Mesa, Arizona 85210

(480) 834-3300

Revised August 1, 2000
' May 31, 2000
WP #991040
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS

ON-SITE WEIGHTED "C" FACTOR

Site: Pinnacle Point - Parcels 5/6

Location: Mesa, Arizona

Description:  Average Single Family Residential

References: Dréinage Design Manual for Maricopa County, Vol. 1, Hydrology

_ Table 3.2, C Coefficients for Use with the Rationat Method
Date: 4/22/100 '

3

Tk

Known Values:

Average Lot Area: 10,625 sq.ft.
' Minimum Lot Width - 85 ft
Minimum Lot Depth - 125 it Assume:;

; Maximum Lot Coverage 40 % 1/2 Lawn, C=0.25
' | ' 1/2 Desert, C=0.70
I- Weighted "C" Factor:

. Description Width (ft} Length (ft) Area (sf) = C” "C*x A 4,250 sq.ft.
' Asphalt 140 85 1190 090 1,071
Curb/Gutter ' 2 85 170 0.95 162

- - Driveway 22 27 594 0.95 564 27
' Landscape 2 58 116 0.70 81 20 ft ft

.- House 4,250  0.90 3,825 - | dwy.
I Landscape A 5,835 0.48 2772 2 ft

" Totals . 12,55 8,475 2 ft Curb/Gutter

' - Weighted "C" Factor = 0.70 : 14,0 ft half roadway
I
[

2\ \c-factor.xls
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

May 31, 2000

VALUE
Plow Rate (Cf8) .t i i e i ittt 38.0
Channel Bottom Slope (ft/ft)............ .. .. .ut. e e ) 0.022
Manning's Roughness Coefficient (n-value}.......-............ 0.035
Channel Left Side Slope (horizontal/vertical)............... 3.0
-Channel Right Side Slope (horizontal/vertical}............ M 3.0
Channel Bottom Width {ft)............... ey 5.0
COMPUTATION RESULTS
DESCRIPTION VALUE
Noma]_ Depth [543 I R R 0.97
FlOW VelOCitY (fps) ......................................... 4.92
roude NUmMbDELr: - v s rrrstet o tenraatraersnnans e enans PR 1.029
Velocity Head (ft)---vesceansnravnenes et eereataei e 0.38
Energy Head (ft) ..... P S T T T T 1.3a5
Crogs-Sectional Area of Flow (sq f&)------- R R 7.72
'I'gp Width of Flow (ft) ...................................... 10.84
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