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INTRODUCTION

PROJECT LOCATION AND DESCRIPTION

The 1.5-acre Site is located on the south side of Indian Bend Road east of Hayden Road within the City of
Scottsdale (City). It lies within a portion of Section 12, Township 2 North, Range 4 East of the Gila and
Salt River Base and Meridian. See Figure 1 and Figure 2 for the Location and Vicinity Maps.

PURPOSE

This Final Drainage Report for Scottsdale Fire Station #603 has been prepared to meet the drainage plan
requirements outlined in Chapter 4 of the City of Scottsdale Design Standards and Policies Manual
(DS&PM). This report presents a description of the hydrologic and hydraulic modeling of the proposed
drainage systems.

The main purposes of this report are the following:
® Provide final design for onsite improvements such as inlets, storm drains and retention.

e |llustrate compliance with the DS&PM.

e Establish drainage parameters and criteria for design.

Scottsdale Fire Station #603| Final Drainage Report
December 2017 | 191905001
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DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND

CHARACTERISTICS

The site is undeveloped and the natural topography across the site slopes from the northwest to the
southeast. Indian Bend Road currently has curb, gutter and sidewalk throughout the 330-feet of frontage
along the site which will not be impacted with this project. The site does not collect any roadway runoff
from Indian Bend Road and there are no offsite flows onto the site in the existing condition.

Picture 1: Existing Site Conditions

The Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and incorporated areas, Panel
Number 04013C1170L, effective date October 16, 2013, indicates the Site is within Zone “X.” Zone “X" is
defined by FEMA as follows:

Areas of 0.2% annual flood chance,500-year flood; areas of 1% annual flood chance with average
depths of less than 1 foot or with drainage areas 1 square mile; and areas protected by levees from
1% annual chance flood.

The site is within the Lower Indian Bend Wash Area Drainage Master Study which was completed in
2016. The site is also within the Lower Indian Bend Wash Flo-2D project currently in progress by the
Flood Control District of Maricopa County.

The FIRM Panel is included as Figure 3.
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PROPOSED DRAINAGE PLAN

'
| ‘

PROPOSED ONSITE HYDROLOGY AND HYDRAULICS

The Rational Method was used to calculate the onsite flows for the 10-year and 100-year events. See
Figure 4 for the Onsite Drainage Map. A runoff coefficient of 0.90 was applied to the entire site for the 10-
year event and 0.95 for the 100-year event per the DS&PM. Trench drains will be installed at the west,
southwest and southeast corners of the site and a MAG 535 inlet will be installed at the northeast corner
to capture runoff from the site. Table 1 below shows the inlet summary and detailed runoff calculations
can be found in Appendix A.

Table 1. Inlet Summary

inlet ID Inlet Type Inlét' Ratif)r?al Q-10 Depth Ratifmal Q-100 Depth
. . Codltlon . Coefrcnent [fs] , [ft) - CffICIent . [cfs] . L]
CB-01 | TrenchDrain | On-Grade . 0190 13 | 0.1 085 | 21 | 043
CB-02 7 rTrench Drain ' S.ump _ 0.90 1_.3 0.13 0.95 _ 2.2 0.16
€803 | Trench Drain - sump | -, 080 | 42| 025 .&o.9.5. |20 | o025
CB-04 MAG 535 Sump 0.90 0.9 0.15 0.95 1.5 0.21

After the runoff is captured in the inlets a storm drain system will convey the runoff to the retention basin
at the northeast corner of the site. The storm drain material will be High Density Polyethylene (HDPE).
StormCAD was used to model the proposed system to verify that the 10-year event can be conveyed
within the storm drain system. See Appendix B for the StormCAD profiles and output tables.

PROPOSED ONSITE RETENTION

The proposed retention plan will include one retention basin at the northeast corner of the site. Per
discussions with the City during pre-application meetings, the basin is designed to store the difference
between the pre-development and post development 100-year 2-hour storm event. The National Oceanic
and Atmospheric Administration (NOAA) Atlas 14 lists the precipitation depth as 2.18-inches for the 100-
year 2-hour storm event. C-Values of 0.45 and 0.95 were applied to the pre-development and post-
development conditions, respectively, per Figure 4.1-4 of the DS&PM. The onsite retention basin is
designed to store 0.13 ac-ft of runoff. See Table 2 for the retention summary and Appendix C for
detailed retention calculations.

Table 2. Pre Vs. Post-Development Retention

. Volume Volume
Rational

Basin ID Coefficient Required Provided

. . [ac-ft] [ac-ft]
Pre:Development | . 1.46 0.45 0.12 NA
Post~_Development 1.46 0.95 025 N/A
i ‘-_l':)‘ifferer.lge.‘ | 146 | o0s0 013, | 043" |
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This project will install one drywell in the proposed retention basin to assist with storm water percolation.
The Geotechnical Engineering Report for this project shows that the percolation rates would not allow the
basin to drain within 36-hours. See Appendix D for excerpts from this report showing the percolation
rates.

SPECIAL CONDITIONS

During the pre-application meetings, the City has waived the 100-year 2-hour retention
requirements for this site. The retention requirements for this site will be the difference between
the pre-development condition and the post-development condition for the 100-year 2-hour
storm event. These calculations are located in Appendix C.

DATA ANALYSIS METHODS

HYDROLOGY

The Rational Method was used to calculate the 10-year and 100-year peak discharges for the project onsite
flows. NOAA Atlas 14 was used to determine precipitation depths and intensities and Figure 4.1-4 of the
City DS&PM was used to determine runoff coefficients.

HYDRAULICS

Bentley Flowmaster V8i was used to size storm drain inlets. A clogging factor of 0.5 was applied all grate
inlets per the FCDMC Drainage Design Manual — Hydraulics. Refer to Appendix B for inlet calculations.

Bentley StormCAD was used to size the storm drain system. Refer to Appendix B for output summary
table and profiles.

CONCLUSIONS

e Onsite runoff will be captured in trench drains and catch basins then conveyed retention basin
through an HDPE storm drain system.

e Runoff will be stored in one retention basin on the site. This basin will retain the difference between
the pre-development and post-development conditions.

e There is no offsite runoff in the existing conditions. Roadway runoff from Indian Bend Road is

conveyed through existing curb and gutter past the project site.

Scottsdale Fire Station #603| Final Drainage Report
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Appendix A — Hydrology
NOAA 14 Rainfall Data

Proposed 10-year Hydrology

Proposed 100-year Hydrology
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Rainfall Information

| General Project Information
Project Scottsdale Fire Station #603
Designed by SR | Date [12/6/2017

OAA 14 Ra Dep

Storm Event [yr]
0 0 00 00 00 000
0.19 0.24 0.33 0.40 0.49 0.55 0.63 0.70 0.79 0.87
0.28 0.37 0.50 0.60 0.74 0.84 0.95 1.06 1.21 132
0.35 0.46 0.62 0.75 0.91 1.05 1.18 1yl 1.50 1.64
0 0.47 0.62 0.84 1.00 1.23 141 1.59 07, 2.02 2.20
0 0.58 0.76 1.03 1.24 1.52 1.74 1.96 2.19 2.49 2.73
0.68 0.88 17 1.40 1.71 1.94 2.19 2.43 2.76 3.02
0.75 0.96 1.26 1.50 1.83 2.09 2.37 2.65 3.05 3.37
0.90 1.14 1.46 141 2.06 2.33 2.61 2.90 3.30 3.61
1.00 1.26 1.59 1.85 2.21 2.48 2.76 3.04 3.42 3.71
1217 1.49 1.92 227 2.75 3.13 3.52 3.93 4.50 4.94
d 1.27 1.62 2.12 2.52 3.08 3.52 3.99 4.48 5.16 5.70
d 1.34 1.72 2.26 2.69 3.30 379 4.31 4.86 5.62 6.24
1.42 1.82 2.40 2.86 353 4.06 4.63 5.23 6.09 6.78
d 1.59 2.03 2.68 321 3.95 4.55 5.18 5.86 6.81 7.58
0-d 1Ly 2.20 291 3.47 4.26 4.89 ey 6.27 7.26 8.05
0-d 212 273 3.60 4.26 5.15 5.83 6.52 7.22 8.17 8.90
0-d 2.48 3.19 4.20 4.96 5.99 6.78 7.59 8.41 9.52 10.40
d 2.86 3.69 4.85 5.72 6.85 T4YAL 8.57 9.42 10.60 11.40
60-d 3.16 4.08 5.36 6.29 7.50 8.39 9.28 10.20 11.30 12.10

NOAA 14 Rainfall Intensity [in/hr]

— Storm Event |
Duration 2 10 100 200 500 1000
5-min:

10-min:
15-min:
30-min:
60-min:
2-hr:
3-hr:
6-hr:
12-hr:
24-hr:
2-day:
3-day:

4-day:
7-day

10-day
20-day

30-day:
45-day:
60-day:
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Rational Method Calculations

General PrOJect Information

Designedby|] SR} | 12/6/2017

Design Storm Event 10 ||
Minimum T_[min] 5 ||

Drainage Area Information Hydrology

Rational
Inlet ID Coefficient Area [ac] | (in/hr] T, [min] Q [cfs]
CB-01 0.90 0.30 4.7 5.0 1.3
CB-02 0.90 0.30 4.7 5.0 1.3
CB-03 0.90 0.28 4.7 5.0 1.2

CB-04 0.90 0.21 4.7 5.0 0.9
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Rational Method Calculations

General Project Information

Designed by]  SRJ |

Design Storm Event 100 ||

Minimum T_[min] 5 “
D ge Are 0 0 arolog
Ratio

et ID oe e Area |a
CB-01 0.95 0.30 75 5.0 2.1
CB-02 0.95 0.30 7.5 5.0 2.2
CB-03 0.95 0.28 79 5.0 2.0
CB-04 0.95 0.21 7.5 5.0 1.5




Appendix B — Hydraulics
FlowMaster Inlet Calculations
StormCAD Plan / Profile / Output Table

Retention Calculations



Worksheet for CB-01 10yr

[Project Deseriptioni.. .~ - R 3
Solve For Efficiency
Discharge 1.30 fiYs
Slope 0.00940 ft
Gutter Width 0.00 ft
Gutter Cross Slope 0.00
Road Cross Slope 0.01 fyft
Roughness Coefficient 0.015
Grate Width 20.00
Grate Length 1.00
Grate Type P-50 mm (P-1-7/8")
Clogging 5000 %
Options « 7 - i ) S
Grate Flow Option Exclude None
Results SR BN
Efficiency 100.00 %
Intercepted Flow 1.30 ft¥/s
Bypass Flow 0.00 fd/s
Spread 1404 f
Depth 011 #
Flow Area 0.78 f2
Gutter Depression 0.00
Total Depression 0.00 f
Velocity 1.67 fs
Splash Over Velocity 4.08 fus
Frontal Flow Factor 1.00
Side Flow Factor 0.00
Grate Flow Ratio 1.00
Active Grate Length 0.50 ft
Bentley Systems, Inc. Haestad Methods SolEtimii@eRtowMaster V8i (SELECTseries 1) [08.11.01.03]
12/612017 5:09:24 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for CB-02 10yr

Project Descrigtion;

T
. B ' R A 3 R
K Ve e S . S . R

Solve For

Spread

laput Data, .. :

1.30

Discharge ftfs
Gutter Width 0.00
Gutter Cross Slope 0.00 fim
Road Cross Siope 0.01 /Mt
Grate Width 20.00 ft
Grate Length 1.00 #
Local Depression 0.00 in
Local Depression Width 0.00 f
Grate Type P-50 mm (P-1-7/8")
Clogging 50.00 %
[Resuilts 3 . e ]
Spread 2406 ft
Depth 013 f
Gutter Depression 0.00 f
Total Depression 0.00 fi
Open Grate Area 9.00 ft2
Active Grate Weir Length 21.00 f
Bentley Systems, Inc. Haestad Methods SolRentiGeRlesvMaster V8l (SELECTserles 1) [08.11.01.03)
12/6/2017 5:09:48 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for CB-03 10yr

Solve For Spread

Input Data; )
Discharge 1.20 ft/s
Gutter Width 0.00 ft
Gutter Cross Slope 0.00 fft
Road Cross Slope 0.03 fun
Grate Width 20.00
Grate Length 100 f
Local Depression 0.00 in
Local Depression Width 0.00
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Spread ' 10.02 f
Depth 025 f
Gutter Depression 0.00 ft
Total Depression ' 0.00
Open Grate Area 9.00 fi2
Active Grate Weir Length 21.00 ft

Bentley Systems, lqc. Haestad Methods SolRinti&eMeevMaster V8i (SELECTseries 1) [08.11.01.03]
12/6/2017 5:10:03 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 1 of 1



Worksheet for CB-04 10yr

Project Description- e et T T T ]
Solve For Spread

Discharge 0.80 ft%s

Gutter Width 0.00 #

Gutter Cross Slope 0.00 it

Road Cross Slope 0.01 M

Grate Width 250 f

Grate Length 3.00

Local Depression 0.00 in

Local Depression Width 0.00 f '

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 9%

Results .~ " . ; R S
Spread 30.69 ft

Depth 0.15 ft

Gutter Depression 0.00 ft

Total Depression 0.00 ft

Open Grate Area 338 fi?

Active Grate Weir Length 550 f

-

12/6/2017 5:10:25 PM

Bentley Systems, Inc. Haestad Methods SolRtot|&eRteevMaster V81 (SELECTseries 1) [08.11.01.03)
27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



IPrigject Description

Worksheet for CB-01 100yr

oo s

Active Grate Length

121612017 2:58:29 PM

Bentley Systems, Inc. Haestad Methods ScolBini&efitesvMaster V8| (SELECTseries 1) [08.11.01.03]

27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

1 of

Solve For Efficiency
finputData”. MR
Discharge 210 ft%s
Slope 0.00940 fift
Gutter Width 0.00 ft
Gutter Cross Slope 0.00 futt
Road Cross Slope 0.01 fuft
Roughness Coefficient 0.015
Grate Width 20.00 ft
Grate Length 100 ft
Grate Type P-50 mm (P-1-7/8")
Clogging 50.00 %
©ptions i :
Grate Flow Option Exclude None
Resdts” L nomts Tl
Efficiency 10000 %
Intercepted Flow 210 /s
_ Bypass Flow 0.00 f¥s
Spread 16.80 +#
Depth 0.13 f
Flow Area 111 fi2
Gutter Depression 0.00 f#t
Total Depression 0.00 f
Velocity 1.88 fus
Splash Over Velocity 408 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.00
Grate Flow Ratio 1.00
050 ft

1



Worksheet for CB-02 100yr

Project Description™

L2 .. L T -

Solve For Spread
tnputBata . -~ . - ~ o ]
Discharge 220 ft¥s
Gutter Width 0.00 ft
Gutter Cross Slope 0.00
Road Cross Slope 0.01 fur
Grate Width 20.00 ft
Grate Length 1.00 f
Local Depression 0.00 in
Local Depression Width 0.00 #
Grate Type P-50 mm (P-1-7/8")
Clogging 50.00 9%
Results™" " T ]
Spread 29.84 ft
Depth 0.16 #
Gutter Depression 0.00 ft
Total Depression 0.00 f
Open Grate Area 9.00 fi?
Active Grate Weir Length 2100 f
Bentley Systems, Inc. Haestad Methods Sol®intti®pftevMaster V8i (SELECTserles 1) [08.11.01.03)
12/6/2017 2:58:45 PM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for CB-03 100yr

ProjectDeseriptions .~ .. % oot e pon S RS LT Tr e S T
Solve For Spread

Discharge 200 fi¥/s
Gutter Width 0.00 ft
Gutter Cross Slope 0.00 fft
Road Cross Slope 0.03 Mt
Grate Width 20.00 ft
Grate Length 1.00 #
Local Depression 0.00 in
Local Depression Width 0.00 +f
Grate Type P-50 mm {P-1-7/8")

Clogging 50.00 %
[R_esults ? e D L R AR B o j
Spread 10.07 ft
Depth 0.25 1t
Gutter Depression 0.00 ft
Total Depression 0.00 ft
Open Grate Area 8.00 f?
Active Grate Weir Length 21.00 ft

Bentley Systems, Inc. Haestad Methods SolBimISeftewMaster V8I (SELECTseries 1} [08.11.01.03])
12/6/2017 2:58:58 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for CB-04 100yr

ProjectDesctiption ~ , *7 oo s T T T T m e ]
Solve For ‘ Spread

lhputData - e T oo T ]
Discharge 1.50 ft¥s

Gutter Width . 000 #t

Gutter Cross Slope 0.00 f/ft

Road Cross Slope © 001 fm

Grate Width 2.50 ft

Grate Length 300

Local Depression 0.00 in

Local Depression Width 0.00

Grate Type P-50 mm (P-1-7/8")

Clogging 50,00 %

Results - o -0~ v T T T T T e T T
Spread 4237 ft

Depth 021 f

Gutter Depression 0.00 ft

Total Depression 0.00 ft

Open Grate Area 3.38 ft2

Active Grate Weir Length 550 ft

Bentley Systems, Inc. Haestad Methods SolBinti&efitewMaster V8i (SELECTseries 1) [08.11.01.03]
12/6/2017 2:59:18 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



CP-1

CB-1

MH-2

PIPE-02

SCOTTSDALE FIRE STATION #603
STORMCAD - PLAN VIEW

MH-7

MH-3

PIPE-Q3 MH-4 MH-5
&~

et B
IPE-04
CB-2 : Qs CB-3
(¥



1,285.00
| 1,284.00
g 1,283.00
s 1,282.00
g 1,281.00
w 1,280.00
1,279.00
1,278.00
l;izr%?gtic;nsmnnCAD.stsw

CB-1

Rim: 1,284.11 ft
invert: 1,283.26 ft

- MH-1

Rim: 1,284.05 ft
/Invert: 1,281.80 ft

| Profile Report
Engineering Profile - Mainline (FireStationStormCAD.stsw)

MH-2
Rim: 1,283.50 ft
Invert: 1,281.55 fi

MH-3
Rim: 1,283.50 ft
Invert: 1,281.50 t

MH-4

Invert:

Rim: 1,284.10 ft

1,281.10 ft

MH-5
Rim: 1,284.05 ft
[Inven: 1,281.00 ft

MH-6

Rim: 1,284.16 ft
Invert: 1,280.87 ft

MH-7
Rim: 1,283.50 ft
Invert; 1,280.59 ft

o O-1
& .
4 [ ] : Limvers 2eb 3o
oe | — ¥ PIPE-05: 757t @ 0.002 fuft] | T\ | !
K = [ Circte=18:0-n
\CP@CQ — E— |
o~ PIPE-07: 1
. %l PIPE01-703#tl@ g — : 10.7/ft @ 0.006 fi/
ER< Circle - 162 3-004-fift PIPE-O3 TIB.7 ft @ 0.004 fuft _ Circle -(18.0 in "
X 2.0 In Circle - : s PIPE-08: 40-8-4- @b :
= PIPE-02: 16.6 ff @ 0.003 fuft =03 2877 @ 0.004 fon Circle - 18 oy, " L.
—Girele~12-6-m Circle - 18 0 in :
-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00
Station (ft)
Bentley StormCAD CONNECT Edition

Bentley Systems, inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

{10.00.00.40)
Page 1 of 1



Scenario: 10-yr
Current Time Step: 0.000 h
Conduit FlexTable: DOT Report

Label

cP1
PIPE-01
;’|PE-02
PIPE-03
PIPE-04
PIPE-0S
PIPE-06
;’l PE-07
cP-2

cP-3

cP4

Diameter

(in)

8.0
12.0
12.0
12.0
18.0
18.0
18.0
18.0

8.0

8.0
12.0

Length
(Unified)
(4]

9.0
70.3
16.6

113.1
28.2
75.7
40.8
10.7

4.9

5.3
50.3

Slope
(Calculated)
()
0.162
0.004
0.003
0.004
0.004
0.002

0.007

0.006 :

0.047
0.161
0.004

Flow
(cfs)

1.30
1.30
1.30
2.60
-2.60
3.80
3.80
4.70
130

1.20
0.90

-Node-
Upstream
Downstream

CB-1
MH-1
MH-1
MH-2
MH-2
MH-3
MH-3
MH-4
MH-4
MH-5
MH-5
MH-6
MH-6
MH-7
MH-7
o1
CB-2
MH-3
CB-3
MH-5
CB-4
MH-7

-Invert-
Upstream
Downstream
(ft)
1,283.26
1,281.80
1,281.80
1,281.55
1,281.55
1,281.50
1,281.50
1,281.10
1,281.10
1,281.00
1,281.00
1,280.87
1,280.87
1,280.59
1,280.59

1,280.53

1,281.73
1,281.50
1,281.80
1,281.00
1,280.81
1,280.59

-Ground-
Upstream
Downstream
{ft)
1,284.11
1,284.05
1,284.05
1,283.50
1,283.50
1,283.50
1,283.50
1,284.10
1,284.10
1,284.05
1,284.05
1,284.16
1,284.16
1,283.50
1,283.50
1,282.50
1,282.98
1,283.50
1,283.52
1,284.05
1,282.93
1,283.50

-HGL-
Upstream
Downstream
L]
1,283.80
1,282.63
1,282.63
1,282.57
1,282.57
1,282.56
1,282.56
1,282.13
1.282.13
1,282.12
1,282.12
1,282.05
1,282.05
1,282.04
1,282.04
1,282.03
1,282.60
1,282.56
1,282.32
1,282.12
1,282.07
1,282.04

Velocity
(f's)

13.33
3.23
1.66
3.31
3.82
3.19
5.38
5.28
372

12.69
1.15

KAPHX_LAY00000000_Scottsdale Fire Station 603\Design\Drainage\Hydraulics\StormCAD\FireStationStormCAD. stsw




Appendix C- Retentr‘on
Retenfion Calcu/ations



Kimley»Horn

Retention Volume Calculations

| General Project Information
‘ Project Scottsdale Fire Station #603

Designed by Date | 12/6/2017
Design Storm Event [yr] 100
Duration [hr] 2

Discharge

Volume  Volume Basin per Drain
Rational Required Provided Bottom percolation De-rating Drywell No.of Dry Down Time
Basin Name Area[ac] Coefficient [ac-ft] [ac-ft] Area [ft"] Rate [in/hr]  Factor [cfs] Wells [hrs]
Proposed 1.46 0.95 0.25
Existing 1.46 0.45 0.12
Difference 1.46 0.50 0.13 0.13 1,472 0.86 2.0 0.10 i 16




Appendix D - Excerpts from RAMM Geotechnical Engineering Report



FIELD EXPLORATIONS

e

l'est Borings:

Subsurface conditions at the site were explored by drilling Test Borings 1 and 2 to depths of 20.0
feet in the building area and Test Borings 3 and 4 to depths of 5.0 feet in the pavement area, at the
locations shown on the Site Plan in Appendix A. The test borings were drilled with a CME 55
drill rig using 7-inch diameter, hollow-stem augers. The drilling equipment and crew were
provided by Wildcat Drilling, Inc. The test boring locations were determined in the field by a field
technician from our firm who also directed the drill crew. During the field explorations,
representative disturbed and undisturbed samples were obtained, the test borings logged and soils
field classified by our field technician. The relatively undisturbed samples were obtained by
driving a 3-inch diameter, ring-lined, open-end sampler into the soil with a 140-pound hammer
dropping 30 inches. In addition to drilling and sampling, continuous penetration testing using
a 2-inch diameter rod and the 140-pound hammer dropping 30 inches was performed and extended
to depths of 7.0 feet adjacent to Test Borings 1 and 2. The results of the field explorations are
presented on the Test Boring Logs in Appendix A.

Percolation Tests

The percolation test was performed in general accordance with ASTM D-3385 (Double-Ring
Infiltrometer) procedures. After presoaking, the following stabilized infiltration rates, based on a

water depth of 3.75 inches, were measured:

Calculated Infiltration Rate
DRI# | Depth | (cm/hr) [(inch/hour)|(minutes/inch)| Ft}/Hr/Ft
1 S i 2.19 0.86 69.59 0.07

* Note:
e The Calculated Infiltration Rates are based on the lowest measured Flow Reading after the
rate has stabilized.

The flow readings measured at the time of our field exploration/percolation testing are based on
soil conditions at the depth and location indicated. The infiltration rates of retention basins may
vary significantly due to such factors as location and depth relative to the percolation tests
conducted at the time of our field exploration, type of cover in retention basin bottom (grass, rock,
etc.), degree of compaction of the retention basin bottoms, placement of fill in the retention basins
and the amount and type of sediment load deposited in the basin during storm events. The City of

Scottsdale Drainage Policies and Standards require that a de-rating factor be applied to the results



of Double-Ring Infiltrometer percolation testing. The calculated infiltration rates presented above

have not had a de-rating factor applied.

LABORATORY ANALYSIS
Representative samples obtained during the field exploration were subjected to the following
laboratory tests.
Number of

Type of Test Type of Sample  Samples Tested

Compression Undisturbed -

Swell Remolded 2

Percent Passing No. 200 Sieve and Representative 2

Atterberg Limits

Moisture Content/Dry Density * Undisturbed 10

* Reported in the Test Boring Logs

The results of the laboratory tests are presented in Appendix B.

SUBSURFACE CONDITIONS

The subsurface conditions encountered at the test boring locations were relatively uniform. The
results of the test borings are presented in Appendix A, in the Test Boring Logs. In general, the
near surface soils encountered in Test Borings 1 and 2 to depths of 20.0 feet (the full depth of
exploration) and 5 feet (full depth of exploration) in Test Borings 3 and 4, consisted of sandy clay
with a trace of gravel. These soils were firm to stiff, had medium plasticity and intermittent light
to moderate cementation below 4 to 5 feet. Soil moisture contents were described as nearly dry.

No groundwater was observed in any of the test borings during the drilling operations.

DISCUSSIONS OF TEST RESULTS

Remolded samples of the near surface soil exhibited moderate swell potential following wetting
when tested in the laboratory. Undisturbed samples of the shallow site surface soils were found to
undergo slight compression during loading to approximate foundation loads. Upon wetting at

approximate foundation loads, the soils underwent extensive additional compression.

FOUNDATION DESIGN RECOMMENDATIONS
Spread Foolings:

The proposed building can be supported on shallow spread footings. Due to existing site surface

soil condition and our laboratory compression test results, footings should be founded on at least



