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1. INTRODUCTION

1.1 Location and Site Description

The project is located at 7474 E. Pinnacle Peak Road in Scotisdale, Arizona, Maricopa County, as

shown on the Vicinity Map. The 0.95 ac. site is a commercial lot located in FEMA Zone AE.

1.2 Existing Conditions

The proposed site as of today consists of a barren dirt commercial ot with water and sewer stubouts.

1.3  Proposed Project
This site consists of a new commercial building on a compacted pad, The site will also connect to

existing onsite water and sewer stubouis.

2. HYDROLOGIC ANALYSIS

2.1 Discussion
The grading and drainage plan shows the passing of historical drainage flows entering the site from
the north property line and traversing as concentrated flows in drainage easements located along the

east and south property lines (see the Onsite Drainage Exhibit).

» The site is also affected by FEMA LOMR 1508-1857P enacted in 6/10/16. The under the
building pad will require 2’-3" of compacted fill to be imported to the site.

o To create more site developable area the 50’ drainage easement is being proposed to
reduce by 25" along the east side of the parcel and reduced by 15’ along the south side of
the parcel.

o The reduction of the drainage easements will require the instaliation of retaining flood scour
walls of approximately 9" in height along the new edges of the drainage easement. The
fotal length of retaining flood scour walls is 335 L.F. more or less.

» The sites on site drainage will be collected by a storm drain system of 200 L. F. of 18" pipe
And 80 L.F. of 24" pipe including a Vortech style manhole prior to releasing runoff into the
drainage easement at the south west corner of the site.

« This drainage report and grading and drainage plan is being prepared to support the
drainage and FEMA required designs.
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2.2 Offsite Hydrology

There are offsite flows entering the site. The only offsite runoff that apply to this project is the
runoff that enter the existing drainage easements located along the east and south property
lines (see the “Onsite Drainage Exhibit). Qs were taken from plans prepared by Gilbertson
Associates for the design of Pinnacle Peak Office Park.

This report calculates and shows in Appendix B typical Cross-Sections with water surface
elevation and spreads that indicate that the Q100=223 ¢.f.s. and g100= 234 C.F.S. will not
spread outside the proposed, reduced in width, drainage easement. .

This report also shows that the construction of the new commercial building is free from
inundation from the offsite 100-yr. storm event and that the integrity of the structure is not

undermined.

Peak Discharge From the “PINNACLE PEAK OFFICE PARK” Grading and Drainage
Plans By “Gilberson Associates”

The 223 c.f.s. from the From the “PINNACLE PEAK OFFICE PARK” Grading and
Drainage Plans By “Gilberson Associates” that enters the reduced, 50’ to 25,
drainage easement from the north flows south and west. Hydraulic capacity

calculations for the proposed 25’ wide drainage easement are provided in Appendix D.

Existing Drainage Easement REDUCED In Wide from 50’ fo 25’

The reduction of the drainage easement will required the installation of retaining flood

scour walls of approximately 9’ in height along the new edges of the drainage
easement.

Hydraulic water surface elevations and spread calculations for the 25’ drainage

easement are provided in Appendix D. The spread from the 223 cfs and 234 cfs are
Contained in the drainage easement as indicated in the cross section in Appendix B



2.3 Onsite Hydrology / Retention Statement
See “Onsite Drainage Exhibit”

2.3.1 Discussion

The sites onsite drainage will be collected by a storm drain system of 200 L.F. of 18"
pipe and 80 L.F. of 24" pipe including a Vortech style manhole prior 1o releasing runoff
into the drainage easement at the south west corner of the site (see “Onsite Drainage
Exhibit"}.

No onsite retention is required per:
Ordinance: (Case 15-DR-2004#2)
E. On May 4, 2004, the City's Stormwater management Devision approved a
Stormwater Storage Waiver for the Pinnacle Peak Office Park. The proposed
development is located within the boundaries of the Office Park and is included in
the approved waiver. The approval was based on the following conditions:
(1) All storage requirements were waived.

F. With the final improvement plans submittal to the Planning and Development
Services Department, the developer shall submit a final drainage report and plan,
subject to City staff approval.

G. Underground Stormwater Storage:

(1) Underground stormwater storage is prohibited unless approval is obtained
from the City’s Floodplain Administrator.
(a) Drywells are not permitted.

2.3.2 Erosion Protection-per Appendix D

The calculated erosion setback for the new 15.3" and falls inside the 20’ minimum.
Because the velocity in 8.28 f.p.s. at Cross-Section B-B, erosion protection is

provided by the retaining flood/scour wall.

2.3.3 _FEMA Note:
This site is located within Zone AE as delineated on Insurance Rate Map/flood Hazard
Boundary Map Panel No. 04013C1310M dated July 20, 2021 and published by the

Federal Emergency Management Agency.

The site is also affected by LOMR 1509-1857P enacted in 6/10/2016.
5



The BFE calculated at the leading edge of the structure by interpolating between BFE
shown on the Firmette of BFE 1869.5 and BFE 1876.7 is BFE=1872.00. The
RFE=1873.00.

2.3.4 Site Ultimate Outfall
The site ultimate outfall is at the southwest property corner at elevation 1862.96.

2.3.5 Typical Cross-Sections Description

Post-Development Cross-Sections in Appendix C are provided that indicate that the
building is free from inundation from the 100-yr storm event and that the spreads from

the 223 c.f.s. and 223 c.f.s. are contained in the 25 and 35’ drainage easements.

2.3.6  Hydraulic Analysis of Pre vs Post Development

Pre-Development and Post-Development sections are provided in Appendix B and C
with the following results:

PRE-DEV. - Cross-Section B-B (On report equals Section A-A on plans)
Q100=223 c.f.s.

Vel. =5.20f.p.s.

WSE = 1869.53 ft.

POST-DEV. — Cross-Section B-B (On report equals Section A-A on plans)
Q100=223 cf.s.

Vel. =8.28fp.s.

WSE = 1869.16 ft.

PRE-DEV. — Cross-Section E-E (On report equals Section B-B on plans)
Q100=234 cf.s.

Vel. =5.411.p.s.

WSE = 1865.88 ft.

POST-DEV. — Cross-Section E-E (On report equals Section B-B on plans)
Q100=234 c.fs.

Vel. =5.31fp.s.

WSE = 1865.45 ft.

The pre vs post Q100s at Cross-Section B-B are the same, the velocities are
different by 3.08 f.p.s., and the water surface elevation increased by 0.37'.
The pre vs post Q100s at Cross-Section E-E are the same, the velocities are

different by 0.10 f.p.s. and the water surface elevations increased by 0.43".

No special erosion protection is required.
6



3. CONCLUSION
» Offsite runoff flows entering the site of Q100 of 223 and 234 c.f.s. are contained in the 25'
(east) and 35’ (south) drainage easement.

Release of drainage easements will be applied for respectively.

* The Finish floor elevafion of 1873.00 for the new commercial building is free from
inundation from the 100-year storm event and set at RFE=1873.00, one foot above the BFE
of 1872.00 making it free from inundation from the FEMA 100-yr event.

* The construction of the project will not cause adverse condition to adjacent properties.

+ Erosion protection is provided by the installation of the retaining flood/scour wall.

* No onsite retention is required.



FIGURES

Figure 1 - VICINITY MAP
Figure 2 - FEMA FLOOD INSURANCE RATE MAP
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EXHIBITS

Pinnacle Peak
“PET RESORT”

ONSITE DRAINAGE EXHIBITS

Pinnacle Peak
“OFFICE PARK"

OFFSITE DRAINAGE EXHIBIT
Excerpt from the “Pinnacle Peak Office Park”
By

Gilbertson Associates
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APPENDIX A

Peak Discharge
per
Drainage Design Management System for Windows
Program
(DDM3SW)
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APPENDIX B

Pre-Development
Typical Cross-Sections

(see “Onsite Drainage Exhibit)



22270 - Atlantic Dev. - CROSS-SECTION B-B (PRE-CONDITION)
Cross Section for Irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTION B-B
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.035

Slope 0.017500 ft/ft

Water Surface Elev 1,869.53 ft

Elevation Range  37.80 to 1,870.80

Discharge 223.00 cfs

. e
i €x. 50 P.E - y
o ~ Lo=
= SO | Ghoo= 22% <Fe )l . Po@TONES
v /- e I . wlﬂ &
€/= 5. Y24 { Fg

|
!
4 WeE = 1669.5% |

1,869.00 s

1,867.50
0+00 0+10 0+20 0+30 0+40 0+50 0+60 0+70 0+80

% V:2.0B.
_ CEcTion BB NTS

1,871.00

s ECRiLS SECTION A<
ou G F 2 plans

Project Engineer: Rudy
e:\...\drainage report\22270.fm2 Keogh Enginerring, Inc. FlowMaster v6.1 [614k]
11/28/22 09:32:26 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION B-B {PRE-CONDITION)
Worksheet for Irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTION B-B
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 017500 fufi
Dischargr 223.00 cfs

Opmns

Current Roughness M

ethcved Lolter's Method

Open Channel Weighting yved Lotter's Method
Closed Channel Weigiting Horton's Method

Results
Mannings Coefficiel 0.035
Woater Surface Elev 1,869.53 ft
Elevation Range  37.80to 1,870.80
Flow Area 42.9 ft?
Wetted Perimeter 48.16 fi
Top Width 48.01 ft
Actual Depth 173 ft
Critical Elevation 1,869.51 ft
Critical Slope 0.018686 ft/ft
Velocity 5.20 fis
Velocity Head 0.42 ft
Specific Energy 1,869.95 ft
Froude Number 0.97
Flow Type Suberitical
Roughness Segments

Start End Mannings

Station Station  Coefficient
0+00 0472 0.035

Natural Chanpel Points

Station Elevation

() (R)

0+00  1,870.00
0+07  1,870.80
o+15  1,869.00
0+32  1,868.00
0+34 1,867.80
0+36  1,868.00
0+52  1,869.00
0+60  1,869.50
0+72  1,870.00

e\ \drainage report\22270.fm2

11/28/22 09:32:40 AM ® Haestad Methods, Inc.

Keogh Enginerring, Inc.
37 Brookside Road  Waterbury, CT 06708 USA

(203) 7556-1666

Project Engineer: Rudy
FlowMaster v6.1 [514k]
Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION E-E (PRE-DEVELOPMENT)

Cross Section for Irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTION E-E
Fiow Element Irregular Channel
Method Manning's Formuta
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.035
Slope 0.017300 ft/ft
Water Surface Elev 1,865.88 ft
Elevation Range  34.40 to 1,867.00
Discharge 234.00 cfs
S
= :
e EX. S0 =
1) P“T’ %W R | ﬁ”ﬁﬁé‘zg
[ o
Zooer” | Lhea= 234 et t FPein
? Yes 5. 4/ fps. f -2y
[
E
| WSE = IQ0w5.88
1,867.00 ‘( _ —
1,865.50 ——T - —
1,864.00
0+00 0+10 0+20 0+30 0+40 0+50 0+60 0+70
2 Vv:1.33333333]

SECTION E-E

% Eumits SECTION B3
LI G ED [2UpNS

c\.\drainage reporti22270.fm2
11/28/22 08:11:21 AM  © Haestad Methods, Inc.

Keogh Enginerring, Inc.
37 Brookside Road  Waterbury, CT 08708 USA

H:i
NTS

Project Engineer: Rudy
FlowMaster v6.1 [614k}

(203} 755-1666 Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION E-E (PRE-DEVELOPMENT)

Worksheet for Irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTION E-E
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 017300 ft/ft
Discharg 234.00 ¢fs

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting »ved Lotter's Method

Closed Channel Weighting Horton's Method

Results
Mannings Coefficiel 0.035
Water Surface Elev 1,865.88 ft
Elevation Range 34.40 to 1,867.00
Flow Area 43.3 f?
Wetted Perimeter 4546 ft
Top Width 4533 ft
Actual Depth 1.48 ft
Critical Elevation 1,865.86 fi
Critical Slope 0.018270 Wit
Velocity 541 fifs
Velocity Head 0.45 ft
Specific Energy 1,866.33 ft
Froude Number .98
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station  Coefficient

0+00 0+65 0.035

Natural Channel Points

Station Elevation
() (1)
0+00 1,867.00
G+05  1,866.00
0+08 1,866.00
0+18  1,865.00
0+27 1,864.60
0+38 1,864.40
0+48  1,865.00
0+55 1,866.00
0+65 1,867.00

c:\..\drainage report\22270.fm2
11/28/22 08:12:23 AM @ Haestad Methods, Inc.

Keogh Enginerring, Inc.
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Enginser; Rudy
FlowMaster v6.1 [614k]
Page 1 of 1



APPENDIX C

Post-Development
Typical Cross-Sections

(see “Onsite Drainage Exhibit)



22270 - Atlantic Dev. - CROSS-SECTION A-A {(WSE)
Cross Section for Irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTIC
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficier 0.025
Sltope 0.016700 ftit
Water Surface Elev 1,860.63 ft
Elevation Range  38.00to 1,873.00
Discharge 223.00 cfs
| NEW
. . o |
== )%—f-. — |
) . . E. |
£ 211300, 575 00 ‘ | 1
1,872.00 Topuhll
sl 167,50 Weg = 1807-6%
1,871.00 ]
1,870.00 \/ =
1,869.00 - /
1,868.00
0+00 0+05 0+10 0+15 0+20 0+25

untitled.fm2
11/13/22 08:04:41 PM @ Haestad Methods, Inc.

Keogh Enginerring, Inc.
37 Brookside Road Waterbury, CT 06708 USA

0+30 0+35

v:1.33333333]
H:t
NTS

Project Engineer: Rudy
FlowMaster v6.1 [614k]

(203) 755-1666 Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION A-A (WSE)
Worksheet for Irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTIC
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Slope 016700 ft/t
Dischargt 223.00 cfs

Qptions

Cuwrrént Roughness M

ethoved Lotter's Method

Open Channel Weighting »ved Lotter's Method
Closed Channel Weighting  Horton's Method

Restuilts
Mannings Coefficiel 0.025
Water Surface Elev 1,869.63 ft
Elevation Range  38.00 to 1,873.00
Flow Area 24.6 ft*
Wetted Perimeier 19.15 fi
Top Width 17.22 ft
Actual Depth 1.83 ft
Critical Elevation 1,869.95 fi
Critical Slope 0.009000 ft/ft
Velocity 9.07 fifs
Velocity Head 1.28 ft
Specific Energy 1,870.91 ft
Froude Number 1.34
Flow Type Supercritical
Roughness Segments

Start End Mannings

Station Station  Coefficient
0+00 0+32 0.025

Natural Channel Points

Station Elevation
{1t} (ft)

0+00  1,873.00
0+00  1,872.50
0+12  1,870.00
0+12  1,868.00
0+25  1,868.00
0+32 1,870.70

untitied.fm2
11/13/22 08:04:54 PM

Keogh Enginerring, inc.
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Rudy
FlowMaster v6.1 [614k]
Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION B-B (WSE)
Cross Section for lIrregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTIC
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channet Depth

Section Data

Mannings Coefficiel 0.025
Slope 0.016700 ft/ft
Water Surface Elev 1,869.16 #
Elevation Range  37.40 to 1,873.00
Discharge 223.00 cfs

Q\aog QQ&O C‘Fé&
Nel.= 8.2864ps.

U
:
!
|

=B

1,870.00 B
1,869.00 - = —
1,868.00
1,867.00
0+00  0+05  0+10  0+15  0+20  0+25 0430  0+35  0+40

\

1,873.00‘-\
1,872.00 -
1,871.00 [th:\&laﬁ,\w

V:1.33333333_

H:1
NTS

Project Engineer: Rudy
untitled.fm2 Keogh Enginerring, Inc. FlowMaster v6.1 [614K]
11/13/22 08:09:48 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION B-B (WSE)

Worksheet for lrregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTIC
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channe! Depth

Input Data

Slope 016700 fuft

Discharg: 223.00 cfs

Options

Current Roughness Methoved Lotter's Method
Open Channef Weighting ed Lotter's Method
Closed Channel Weighting ~ Horton's Method

Results

Mannings Coefficiel
Water Surface Elev

0.025
1,868.16 ft

Elevation Range  37.40 to 1,873.00

Flow Area 26.9 f*
Wetted Perimeter 24.06 ft
Top Width 2218 i
Actual Depth 1.76 #
Critical Elevation 1,860.43 i
Critical Slope 0.009147 ftft
Velocity 8.28 fi/s
Velocity Head 1.07 ft
Spacific Energy 1,870.22 ft
Froude Number 1.32
Flow Type Supercritical
Roughness Segments

Start End Mannings

Station Station  Coefficient
0+00 0+36 0.025

Naturai Channel Points

Station Elevation

(it M

0+00 1,873.00
0+00  1,872.50
0+12 1,871.00
0+12  1,867.40
0+28  1,868.00
0+36  1,868.50

untitted.tm2
11/13/22 08:10:52 PM

Keogh Enainerring, Inc.
© Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 068708 USA

(203) 755-1666

Project Engineer: Rudy
FlowMaster v6.1 [614K]
Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION C-C (WSE)
Cross Sectiion for Irregular Channel

Project Description

Worksheet

Flow Element lrregular Channel
Method Manning's Formula
Solve For Channel Depth

22270 - Atlantfc Dev. - CROSS-SECTIC

Section Data

Mannings Coefficie 0.025
Siope 0.019400 ft/t
Water Surface Elev 1,868.73 ft
Elevation Range  36.50to 1,873.00
Discharge 223.00 cfs
| {
- 7
| DE. '
E f
1,873.00¢ | |
1,872.00 §
1,871.00 WoE=IBWS. T2 §
1,870.00 \C
1,869.00 i -
1,868.00
1,867.00
1,866.00
0+00 0+05 0+10 0+15 0+20 0+25 0+30 0+35

¢\, \drainage report\22270.fm2

11/14/22 08:50:09 AM  © Haesiad Methods, Inc.

0+40

Vv:1.33333333]

Keaoagh Enginerring, Inc.

37 Brookside Road Waterbury, CT 08708 USA ({203) 755-16866

M
NTS

Project Engineer; Rudy
FlowMaster v6.1 [614k]
Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION C-C (WSE)

Worksheet for irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTIC
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channei Depth

Input Data

Slope 019400 fifit
Discharge 223.00 cfs

Qptions

Cureent Roughness Methoved Lotter's Method
Open Channet Weighting jved Lotter's Method
Closed Channel Weightin Horton's Method

Restults
Mannings Coefficie: 0.025
Water Surface Elev 1.868.73 #
Elevation Range  36.50to 1,873.00
Fiow Area 25.8 ft?
Weited Perimeter 24.18 ft
Top Width 21.84 ft
Actual Depth 2.23 #
Critical Elevation 1,869.06 ft
Critical Slope 0.009429 W
Velocity 8.64 ftis
Velocity Head 1.16 ft
Specific Energy 1,869.89 ft
Froude Number 1.40
Flow Type Supercritical
Roughness Segments

Start End Mannings

Station Station  Coefficient
0+00 0+36 0.025

Natural Channel Points

Station Elevation
() (ft)

o+00  1,873.00
0+00  1,872.50
0¥12  1,872.00
0+12  1,866.50
0+28  1,868.00
0+36  1,868.00

c\..\drainage repott\22270.fm2

11/14/22 08:50:22 AM

Keogh Enginerring, Inc.
© Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: Rudy
FlowMaster v&.1 [614k]
Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION D-D (WSE)
Cross Section for Irregular Channel

Project Description

Waorksheet
Flow Element
Method

Solve For

22270 - Atlantic Dev. - CROSS-SECTIC
irreguiar Channel

Manning's Formula

Channel Depth

Section Data

Mannings Goefficiel 0.025

Slope 0011800 ft/ft

Water Surface Elev 1,867.86" #t

Elevation Range  36.00 to 1,873.00

Discharge 234.00 ofs

¢ s
e - MNew) 39 —
i‘“ 0. E -

. |
1,873.00y / zé%‘?f 59 \
1,870.00
1,868.00 o /_;,———
1,868.00

0400 0+05 0+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45 0+50

.. \drainage reporii22270.fm2
11/14/22 D8:53:58 AM  © Haastad Methods, Inc.

V:4.33333333]

Keogh Enginerring, Inc,
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

H:t
NTS

Project Engineer: Rudy
FlowMaster v6.1 [614K]
Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION D-D (WSE)
Worksheet for Irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTIC
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 011800 f/fi
Discharg: 234.00 cfs

Qptions

Current Roughness Methc¢rved Lotter's Method
Open Channel Weighting ived Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.025
Water Surface Elev 1,867.86 fi
Elevation Range  36.00 to 1,873.00
Flow Arga 38.3 fi*
Wetted Perimeter 36.42 fi
Top Width 3451 fi
Actual Depth 1.86 ft
Critical Elevation 1,867.94 ft
Critical Slope 0.008469 ft/ft
Velocity 6.44 ftis
Velocity Head 065 #t
Specitic Energy 1,868.51 ft
Froude Number 1.11
Flow Type Supercritical

Roughness Segmenis

Start End Mannings
Station Station  Coeefficlent
0+00 +50 0.025

Natural Channel Points

Station Elevation
(ft) ()
0+00  1,873.00
0+00  1,872.50
0+15  1,871.00
0+15  1.866.00
0+38 1,867.00
0+50  1,867.90

Project Engineer: Rudy
c\...\drainage report\22270.fm2 Keogh Enginerring, Inc. FlowMaster v6.1 [614K]
11/14/22 08:54:11 AM  © Haestad Methods, Ing, 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION E-E (WSE)
Cross Section for Irregular Channel

Project Description

Workshest
Flow Element
Method

Solve For

22270 - Aflantic Dev. - CROSS-SECTIC
Irregular Channel

Manning's Formula

Channel Depth

Section Data

) 0
B

Mannings Coefficiel 0.035
Slope G.011800 fi/ft
Water Surface Elev 1,865.45 ft
Elevation Range 33.40fo0 1,873.00
Discharge 234.00 cfs
NE ,@»\f’
e
| \5 | 55 -
| D E .
.= 400 ‘
Elﬂgglém"“1£7&007 L \
SN
1,871.00 | ,Wp\%wgg.
1,869.00 - . .
WSE = 1865 45
1,867.00 \C L
1,883.00
0+00 O0+05 0+10 O0+15 O0+20 0+25 0+30 0+35 0+40 0+45

¢\ \drainage reporf\22270.fm2
11/14/22 09:20:29 AM  © Haestad Methods, Inc.

Keogh Enginerring, inc.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1656

0+50

V:1.33333333 .
1§
NTS

Project Engineer; Rudy
FiowMaster v6.1 [B14k]
Page 1 of 1



22270 - Atlantic Dev. - CROSS-SECTION E-E (WSE)
Worksheet for irregular Channel

Project Description

Worksheet 22270 - Atlantic Dev. - CROSS-SECTIC
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 011800 ft/t
Discharg: 234.00 cfs

Ouptions

Current Roughness Methowved lotter's Method
Open Channel Weighting yved Lotter's Method

Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel
Waier Surface Elev

Elevation Range

0.035
1,865.45 ft

33.40 to 1,873.00

Flow Area 44.1 fi?
Wetted Perimeter 35.73 ft
Top Width 34.62 ft
Actual Depth 2.05 ft
Critical Elevation 1,865.28 ft
Critical Slope 0.017656 fUR
Velocity 531 fifs
Velocity Head 0.44 ft
Specific Energy 1,865.89 ft
Froude Number 0.83
Flow Type Subcritical

Roughness Segmenis
Start End Mannings

Station Station  Coefficient

0+00 0+50 0.035

Matural Channel Points

Station Elevation
(it} {ft}
o+00  1,873.00
0+00  1,872.50
0+15  1,869.00
0+15  1,864.50
0+33  1,863.40
0+50  1,865.50

c\...\drainage reporf\22270.fm2
1114/22 $9:20:53 AM  © Haestad Methods, Inc.

Keogh Enginerring, Inc.
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Rudy
FlowMaster v6.1 [614k]
Page 1 of 1



APPENDIX D

Erosion Setback Line
Calculations
per

Arizona Depariment of Water Resources
SSA 5-96
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Fer ResoeT "
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ARIZONA DEPARTMENT OF WATER RESOURCES
FLOOD WARNING AND DAM SAFETY SECTION
Watercourse System Sediment Balance
500 Notth Third Street
Phoenix, Arizona 85004
(602) 417-2445
STATE STANDARD ATTACHMENT SEPTEMBER 1996

SSA 5-96



“nacLe P‘-":Al{

Br RecopT”
Fenglo

For watercourses which have drainage areas of less than 30 square miles, the recommended
setback allowances are as follows:

for straight channel reaches or
reaches with minor curvatuve: setback = 1.0(Q,)"*

for channels with obvious
curvature or channel bend: setback = 2.5(Q,)*° ,

where setback is in feet and Q,q, is in cubic feet per second.

. = .O(tneo)"2
“3'er4234 c{f:)a's

. 2 5.3 (’Zam:n-:\}




APPENDIX E

Scour Depth Calculations
per

Arizona Department of Water Resources
SSA 5-96



R DEPTH.DWG MODEL (11-13-22 8:54:00AM) RUDY—153

C:\ENGINEERING DESIGN\DRAINAGE DESIGN-CCCCCCCCCCCCCCCLONENEROSION MIN. DEPT

FOR STRAIGHT CHANNEL REACHES OR REACHES

WITH MINOR CURVATURE

ARIZONA DEPARTMENT OF WATER RESOURCES
SSA 586

LEVEL |

THIS LEVEL OF ANALYSIS REQUIRES THE FOLLOWING INFORMATION;

@

THE TOTAL SCOUR DEPTH.d

Qo0 = ‘Z'Z?J. 00 CF.S.
T R R

IS _THE COMINATION OF GENERAL DEGRADATION

AND LONG TERN DEGRADATION AND CAN BE COMPUTED AS FOLLOWS:;

ds = dgs + dits

ds = TOTAL SCOUR, IN FEET

dgs = GENERAL DEGRADATION IN FEET
dits = LONG TERM DEGRADATION, IN FEET

GENERAL DEGRADATION IS COMPUTED AS FOLOOWS:

©)

USE THIS FORMULA
gs = GENERAL DEGRADATION IN FEET

d = 0.157( Q

d

gs

gs

0.4
100 )

d = 0.157( 27%0) ** =——‘—5-Zi

LONG TERM DEGRADATION [S COMPUTED AS FOLLOWS:

@

USE THIS FORMULA

dits= LONG TERM DEGRADATION

d__

its

0.02(Q,0p )°°

ds 0.02(223,60°8=_ Q.51

—_—

THE TOTAL SCOUR DEPTH SHOULD BE APPLIED TO THE LOWEST

POINT IN THE LOCAL CROSS SECTION FOR DETERMINATION OF THE ELEVATION

TO WHICH SCOUR WILL OCCUR;

S

—_—

.8

d=_1.27 st 0.5l

its

3.0 Min.

Keogh Engineering, Inc.

650 N. 137TH AVENUE #110 « GOODYEAR, ARIZONA 85338
PHONE: (623) 535-7260 FAX: (623) 535-7262

EMAIL: keogh@keoghengineering.com

DESIGNED
RMV/DFK

DATE

JOB NO.

PinnAcLE Pesax )
" PeT Resolt

SCOUR DEPTH CALCULATIONS




APPENDIX F

New 18" Storn Drain Pipe and Inlet
Design



Pinnacle Peak MAG 534 Inlet #1
“PET RESORT" Type

7

18" Pipe #4

Pipe Coilar

18" Pipe #3

MAG 535 Inlet #2

Type F ,
P Vortect 18" Pipe #2 New Manhole #1
g @ chy
18" Pipe #1
) 18" Pipe #5
Outlet
Project Title: Pinnacle Peak PET RESORT Project Engineer: RM.V. - KEOGH ENGINEERING, INC.
c:\...\drainage report\22270 pe.stm KEQGH ENGINEERING, INC. StormCAD v1.0

11/22/22 04:47:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



Section Material: PVC

Section Shape: Circular

Section Size: 18 inch
Number Sections: 1

Detailed Report for Pipe 18" Pipe #1

Description Description
Discharge 2.00 cfs Capacity 13.02 cfs
Mannings Coefficient 0.010 Hydraulic Drop 0.47e-2 ft
Length 22.00 fi Energy Slope 0.000215 fuft
Constructed Slope 0.009091 Ut Upstream Velocity 1.13 fifs
tUpstream Flow Time 0.00 min Average Velocity 1.13 fi/s
Pipe Flow Time 0.32 min Downstream Velogity 1.13 fis
System Flow Time 0.32 min
Grade Elevations
Location Invert Ground Crown Cover Depin HGL EGL
{t () (ft) () {ft) (ft) {ft)
Upstream 1,866.45 1,869.00 1,867.95 1.05 1.67 1,868.12 1.868.14
Downstream 1,866.25 1,869.00 1,867.75 1.25 1.87 1,868.12 1.868.14
Messages:

Profile: Pressure profile.

Informaticn: Surcharged condition

Project Title: Pinnacle Peak PET RESORT

¢\ A\drainage report\22270 pe.stm

11/27/22 06:55:35 PM

© Haestad Methods, Inc.

KEOGH ENGINEERING, INC.
37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666

Project Engineer: R.M.V. - KEOGH ENGINEERING, INC.

StormCAD v1.0
Page 1 of 1

.



Section Material: PVC
Section Shape: Circular
Section Size: 18 inch
Number Sections: 1

Detailed Report for Pipe 18" Pipe #2

Description Description
Discharge 3.20 cfs Capacity 15.67 cfs
Mannings Coefficient 0.010 Hydraulic Drop -0.07 ft
Length 85.00 ft Energy Slope 0.001674 ft/ft
Constructed Slope 0.013176 ft/ft Upstream Velocity 4.10 ft/s
Upstream Flow Time 1.03 min Average Velocily 2.96 fifs
Pipe Flow Time 0.48 min Downstream Velocity 1.81 fifs
Syslem Flow Time 1.1 min
Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
) {ft} (1) {f) {ft) () ()
Upstream 1.867.37 1,871.00 1,868.87 2.13 0.68 1,868.05 1,868.31
Downstream 1.866.25 1,869.060 1,867.75 1.25 1.87 1,868.12 1,868.17
Messages:

Profile: Steep subcritical backwater profile (81).

Profile: Composite profite.

Profile: Critical depth assumed upstream.

Profite: Pressure profite.

Profile: Hydraulic jumyp formed.

Project Title: Pinnacle Peak PET RESORT
ch..\drainage report22270 pe.stm

11/27/22 06:55:47 PM

© Haestad Methods, Inc.

KEOGH ENGINEERING, ING.

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: R.M.V. - KEOGH ENGINEERING, INC.

StormCAD v1.0
Page 10of 1



Section Material: PVC

Section Shape: Circular

Section Size: 18 inch
Number Sections: 1

Detailed Report for Pipe 18" Pipe #3

Description Description
Discharge 3.20 cfs Capacity 15.70 cfs
Mannings Coefiicient 0.010 Hydraulic Drop 0.36 ft
Length 87.00 ft Energy Slope 0.006509 fifit
Constructed Slope 0.013218 ft/ft Upstream Velocity 4,10 fifs
Upstream Flow Time 0.54 min Average Velocity 2.96 fifs
Pipe Flow Time 0.49 min Downstream Velocity 1.82 ft/s
System Flow Time 1.03 min
Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
(it (f1) (f1) {ft) {f} (ft) (f)
Upstream 1,868.51 1,872.50 1,870.01 2.49 0.68 1,869.19 1,869.45
BDownstream 1,867.36 1,871.00 1,868.86 2.14 1.47 1,868.83 1,868.89
Messages:

Profite: Steep subcritical backwater profile (S1).
Profile: Critical depth assumed upstream.
Profile: Hydraulic jump formed.

Froject Title: Pinnacle Peak PET RESORT
c\..\drainage report\22270 pe.stm

11/27/22 06:55:16 PM

© Haestad Methods, Inc,

KEOGH ENGINEERING, ING.

Project Enginger: R.M.V. - KEOGH ENGINEERING, INC.

37 Brookside Road Waterbury, CT 068708 USA (203} 755-1666
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Section Material: Concrete
Section Shape: Circular
Section Size: 18 inch
Number Sections: 1

Detailed Report for Pipe 18" Pipe #4

Pescription Description
Discharge 3.20 cfs Capacity 7.71 cfs
Mannings Coefficient 0.013 Hydrauwlic Drop 0.03 it
Length 85.00 ft Energy Slope 0.000892 ft/ft
Constructed Slope 0.005385 fift Upstream Velocity 2.20 fifs
Upstream Flow Time 0.00 min Average Velocity 2.01 fifs
Pipe Flow Time 0.54 min Downstream Velocity 1.82 fi/s
System Flow Time 0.54 min
Grade Elevations
Location invert Ground Crown Cover Depth HGL EGL
) {ft) (ft) (ft) (M {f ()
Upstream 1,868.86 1,871.86 1,870.36 1.50 1.15 1,870.01 1,870.08
Downstream 1,868.51 1,872.50 1,870.01 2.49 1.46 1,869.97 1.870.03
Messages:

Profile: Steep subcritical backwater profile {(S1).

Profile; Hydraulic grade increases in downstream direction.

FProject Title: Pinnacle Peak PET RESORT

¢\ \drainage report\i22270 pe.stm
11/27/22 06:55.03 PM

© Haestad Methods, Inc.

KEOGH ENGINEERING, INC.

Project Engineer: R.M.V. - KEOGH ENGINEERING, INC.

37 Brookside Read Waterbury, CT 06708 USA
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StormCAD vi.0
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Section Material; Aluminum
Section Shape: Circular
Section Size: 18 inch
Number Sections: 1

Detailed Report for Pipe 18" Pipe #5

Description Bescription
Discharge 5.20 cfs Capacity 20.51 cfs
Mannings Coefficient 0.024 Hydraulic Drop 065 ft
Length 5.00 ft Energy Slope 0.130000 ft/ft
Constructed Slope 0.130000 ft/ft Upstream Velocity 4.84 fi/s
Upstream Flow Time 1.5% min Average Velocity 4.84 fifs
Pipe Fiow Time $.02 min Downstreamn Velocity 4.84 fi/s
System Flow Time 1.82 min
Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
{ft} {ft) (3] {ft) {ft) () ()
Upstream 1,866.15 1,869.00 1,867.65 1.35 0.88 1,867.03 1,867.39
BPownstream 1,865.50 1,869.00 1,867.00 2.00 0.88 1,866.38 1,866.74
Messages:

Profile: Steep subcritical backwater profile (S1).
Profile: Critical depth assumed upstream.
Profile: Hydraulic jump formed.

Project Title: Pinnacle Peak PET RESORT

¢\ Adrainage reporfi\22270 pe.stm
11/27/22 06:56:011 PM

© Haestad Methods, Inc.
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APPENDIXH

Riprap Sizing
Per
Arizona Department of Water Resources
SSA 7-98
Figure 1



ARIZONA DEPARTMENT OF WATER RESOURCES
FLOOD MITIGATION SECTION

Watercourse Bank Stabilization

500 North Third Street
Phoenix, Arizona 85004

(602) 417-2445

STATE STANDARD ATTACHMENT MAY 1998
SSA 7-98
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ARIZONA DEPARTMENT OF WATER RESOURCES

SSA 7-98
WATERCOURSE BANK STABILIZATION
RIPRAP SIZING
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