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2.0  INTRODUCTION

This report was prepared to determine drainage paths and high-water
elevations based on the 100-year rainfall for Camelback Lands 7, a replat of
Camelback Lands Lot 81, splitting the current lot into two lots. The current
address is 5307 N. Invergordon Road, Paradise Valley, Arizona located in a
residential area zoned R-43. See Appendix A for vicinity map.

The parent lot 1s 2.24 acres in size with proposed lots of 1.12 acres each. The
existing residence, guest house and tennis court will be demolished. The
proposed lots are for residential development at a future date by others with
this report addressing methods to maintain the runoff entrance and exit
locations at historic locations. Camelback Lands was platted in 1945 with no
drainage easements on the plat.

Historically, runoff from Camelback Mountain did not appear to have any
significant flows onto the lot based on Maricopa County aerial photographs
from 1949. No contour maps from that time period were found. A 1961 aerial
photograph shows Sage Drive developed west of Invergordon Road and
current contours show significant runoff from Sage Drive entering Invergordon
Road with a large flow over-topping the curb and sidewalk and entering the
west side of lot 81. Since we have no knowledge of what took place between
1945 and 1961, this replat will treat runoff from Sage Drive entering the west
side of lot 81 as a historical condition for this inlet location. The only drainage
exit point on this site is at the southeast corner of the lot. The north and east
side have existing walls with no drain openings. The lot need to be designed
for current conditions. See Appendix E for prints of historical photographs. To
mitigate the offsite runoff, a drainage channel is proposed to route runoff to the
southwest corner where current runoff exits lot 81.

3.0 FEMA FLOODPLAIN CLASSIFICATION

This site is located in FEMA flood zone ‘X’ per flood map 04013C, panel
1765L, dated 10-16-2013. See Appendix B for a FIRM map showing the
floodplain classification.




4.0 PURPOSE

5.0

This Drainage Report has been prepared to meet Paradise Valley requirements
in accordance with the Paradise Valley Storm Drainage Manual plus noted
portions of the Maricopa County Drainage Policies and Standards, Drainage
Design Manuals for Maricopa County, (MCDDM) Volume 1 — Hydrology and
Volume 2 — Hydraulics. This report will determine the 100-year runoff for
sizing culverts retention and drainage easement locations.

The following pages show calculations for the 100-year runoff, a proposed
drainage channel and high-water elevations. Retention for future custom
home development will be provided at the time of permitting for the residence
and is not part of this report. No retention is required for this lot split.

OFF-SITE DRAINAGE DESCRIPTION

Offsite runoff is divided into two Watershed Basins (WB) as shown on the
watershed exhibit in Appendix I. WB ‘A’ begins at a ridge on Camelback
Mountain and flows easterly to the subject lot. Terrain consists of steep
mountain grades to developed residential iand. WB ‘B’ begins in a residential
area below the steep mountain terrain that drains easterly to the subject lot.
Terrain is developed residential land with desert landscape.

WB ‘A’ drains 46 acres having a 100-year runoff of 213 cfs and ‘B’ drains 10
acers having a 100-year runoff of 35 cfs. WB ‘A’ splits at Invergordon Road
with a street capacity of 26 cfs flowing full, leaving 187 cfs overtopping the
east curb onto lot 81. WB ‘B’ drains to an existing pipe-arch culvert under
Invergordon Road to an outlet began just south of lot 81 to a rock-lined channel.




6.0 ON-SITE DRAINAGE DESCRIPTION

The existing lot is fenced at the north and west side with the only outlet
available at the southeast corner. Runoff of 187 cfs from WB ‘A’ that overtops
the curb along Invergordon Road currently sheet flows onto lot 81 near the
south end of an existing tennis court. The land generally slops down from
Invergordon Road to the southeast corner of the lot. Since this runoff path does
not appear in the 1949 aerial photograph and the lot was previously developed
and graded, there is no large drainage channel for the flow across this lot. There
are two minor drainage swells that flow to the southeast corner of the lot.

South of lot 81, on lots 79 and 80 of Camelback Lands, there is an existing trash
rack at a 45-degree angle to the south boundary that is an inlet to a gap between
two fences with two existing 6.67” wide by 1.33” high drain openings directing
runoff onto said lot 79 to the east. This inlet also accepts runoff from WB that
flows along the north side of lot 80 in a rock-lined channel with an existing
fence along the south side of the channel. Runoff will pond at the outlet
openings that are undersized. Appendix D, outlet orifice calculations, show
runoff will pond to elevation 1374.31 with runoff flowing at 12.5 fps at the
existing outlet openings. The downstream property has a visible drainage
channel that based on visual observation only and no calculations, appears to be
undersized for current 100-year flows calculated. The openings are not on the
subject property and not within the scope of this report. A drainage easement
will be added where the runoff flows across lot 81.

Since runoff from WB ‘A’ will sheet flow onto lot 81 and spread across most of
the lot due to no well-defined drainage paths, it is proposed to provide a
drainage channel with the replat to establish the drainage path with a proposed
drainage easement. The construction of the channel may be phased to a future
date subject to an assurance agreement. The proposed channel will be wide at
the western and to funnel runoff to a trapezoid channel with 4.1 side slopes a
berm 8’ wide on either side to contain the runoff. Gabions are proposed where a
bank is not possible.




7.0

8.0

9.0

10.0

SPECIAL CONDITIONS

The existing lot was previously developed with no well-defined washes on-site
and no 404 washes. Stormwater Pollution Prevention Plan with NOI and dust

control permits are required. Phasing of the drainage channel is proposed with
an assurance to be provided.

HYDROLOGY METHODS

Runoff was calculated using the rational Method and the Maricopa County
Drainage program for the Retention Method with watershed areas determined
using Maricopa County Aerial Contour Maps, see Appendix C for Rational
calculations and Appendix I for a watershed exhibit. WB ‘A’ runoffis 213 cfs
and WB ‘B’ is 35 cfs for the 100-year event. Post vs. pre-runoff will not
increase from this project due to no development.

HYDRAULICS METHODS

Studio Express computer program using the manning’s equation was used to
calculate the high-water elevations at section locations shown on the Paving,

Grading and Drainage plan (see Appendix J) with Studio Express Calculations
in Appendix D.

STORMWATER RETENTION

Retention is not required for this split with no development other than

drainage improvements. Future development will need to provide required
retention due to impervious surfaces.




11.0

12.0

13.0

FINISH FLOOR ELEVATION REQUIREMENTS

Finish Floor elevations are not a part of this report. Plans for the custom
homes will be required to provide finish floor protection a minimum of 1
foot above the high-water elevation and highest adjacent grade, whichever
is highest plus all regulations in affect at that time.

SEDIMENTATION AND EROSION HAZARDS

The proposed channel will be lined with rip-rap.

CONCLUSIONS AND RECOMMENDATIONS

In summary, runoff from Sage Drive overtopping the east Invergordon Road
curb onto this site will be routed to the southeast corner via an open drainage
channel with a drainage easement at areas inundated during the 100-year
event. Runoff in the channel south of lot 81 that over-tops onto lot 81 will
have a drainage easement for inundated areas from over-topping and outlet
ponding onto lot 81. This design is for current flows with no improvements to
areas off-site which are private property. The current channel south of lot 81
and outlet at the northwest corner of the adjacent lot 79 are under- sized for
current design flows and are not within the scope of work for this report and
project.
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Flood Contrel District of Maricopa County
Drainage Design Management System

RAINFALL DATA

Project Reference: CAMELBACK LANDS LOT

Page 1 10/24/2018
1D Method Duration 2Yr SYr 10Yr 25Yr 50 Yr 100 ¥r
DEFAULT NOAA14 SMIN 0.241 0.328 0.304 0.484 0.553 0.624
NOAA14 10 MiIN 0.367 0.489 0.600 0.737 0.842 0.950
NOAA14 15 MIN 0.455 0.619 0.743 0913 1.044 1.177
NOAA14 30 MIN Q0612 0.8333 1.001 1.230 1.406 1.585
NCAA14 1 HOUR 0.758 1.031 1.239 1.522 1.740 1.962
NOAA14 2HOUR 0.872 1.166 1.391 1.698 1.833 2177
NOAA14 3HOUR 0.944 1.239 1.473 1.802 2.063 2.336
NOAA14 6 HOUR 1.122 1.439 1.680 2.034 2.303 2583
NOAA14 12 HOUR 1.250 1.585 1.847 2.201 2.471 2751
NOAA14 24 HOUR 1.499 1.843 2295 2782 3.166 3.568
MONTGOMERY ENGINEERING & MGNT LLC (stRanMulti.rpt)
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Project filename: CAMELBACK LANDS LOT 81.stx

Channel Report

Studio Express by Hydrology Studio v 1.0.0.2 10-30-2018
SEC A Channel 1
USER-DEFINED DISCHARGE
Total Depth =097 ft Method = Known Depth
Invert Elevation =1378.23 ft known Depth =067 ft
Channel Slope =0.580 %
Manning's n = Composite
CALCULATION SAMPLE
Flow Depth Area Velocity WP n-value |{Crit Depth HGL EGL Max Shear| Top Width
(cfs) (ft) (sqft) (ft/s) (ft) Composite (ft) (f) (ft) (Ibfsqft) (ft)
13.46 0.67 6.22 217 2469 0.021 0.61 1378.80 1378.97 0.24 2416

Eley (1}
1378.50

[2.7¢ %2 ssday =26 <f
2-C(2 <. Fs 2l ety LBV AT v Eradr tual

o .J#("J“j— ‘P!\S\N’ﬁms .T\‘u’ﬂ\

SEC A - Saction

1379.00

137850

1378.00

70

75

80

20 a5

100

105 16

T
15

120

125 13¢




Project filename: CAMELBACK LANDS LOT 81.stx

Channel Report

Studic Express by Hydrology Studio v 1.00.2 10-30-2018
SEC B Channel 2
USER-DEFINED DISCHARGE
Total Depth = (.74 ft Method = Known Depth
Invert Elevation =1377.54 ft known Depth =057 ft
Channei Slope = 0.600 %
Manning's n = Composite
CALCULATION SAMPLE
Flow Depth Area Velocity WP n-value |[Crit Depth HGL EGL Max Shear| Top Width
(cfs) (ft) {sqft) (ft/s) (ft) Composite (ft} (ft) (ft) (Ib/sqft) (ft)
9.67 0.57 4.69 2.06 2463 0.018 0.50 1378.11 1378.18 0.21 24 .07
Elev {f) SEC B - Sertion D
1378 50 T 4 T T
]
137800
37750
1377.00 + 3 7 t + T
83 160 102 104 106 108 Ho 112 114 116 18 120 122 124 128 428 130




Channel Report

Project filename: CAMELBACK LANDS LOT 81 stx

Studio Express by Hydrology Studio v 1.0.0.2 12-13-2018
SECC Channel 6
USER-DEFINED DISCHARGE
Total Depth =220ft Method = Known Q
Invert Elevation = 1375.00 ft Known Q =35.00 cfs
Channel Slope = 5.000 %
Manning's n = Composite
CALCULATION SAMPLE
Flow Depth Area Velocity WP n-value |Crit Depth HGL EGL Max Shear| Top Width
(cfs) {ft (sqff) (ftfs) () Composite () (ft) (0 (Ib/sqft) (ft)
35.00 1.09 6.22 5.63 1097 0.040 1.25 1376.0¢ 1376.58 3.40 10.62
Elev 0 S8C C - Begtion Depth ()
1377 50 : ; i 250
13r7.00 200
1376580 150
376.00 1090
137550 0.50
1375.00 ~r 0.00
5
St oty




Project filename: CAMELBACK LANDS LOT 81.5tx

Channel Report

Studio Express by Hydrology Studio v 1.0.0.2 12-13-2018
SECD Channel 7
USER-DEFINED DISCHARGE
Total Depth =563 ft Method = Known Q
Invert Elevation =1373.37 ft Known Q = 35.00 cfs
Channel Slope =5.000 %
Manning's n = Composite
CALCULATION SAMPLE
Flow Depth Area Velocity WP n-value |Crit Depth HGL EGL |Max Shear[ Top Width
(cfs) (ft) (sqft) (ft/s) () Composite {ft) (ft) C{ft) {Ib/sqft) (ft)
35.00 1.27 5.44 6.44 7.98 0.039 1.45 137464 1375.29 3.96 7.34
Edgv it} SEC G - S=ction Dapih {1}
$380.06¢ 683
ELT I ! ‘ .
N , B
1376.00 2483
1375.0 > ' 163
1373.00 ¢ i 03
1w 1 o i nz 3 P 5 : & .7 a - 9 ;o e
st )




C h a n nel Re po rt Project filename: CAMELBACK LANDS LOT 81.5tx

Studio Express by Hydrology Studio v 1.0.0.2 12-13-2018
SECE Channel 8
USER-DEFINED DISCHARGE
Total Depth =470t Method = Known Q
Invert Elevation =1371.30 ft Known Q = 35.00 cfs
Channel Slope =0.800 %
Manning's n = Composite
CALCULATION SAMPLE
Flow Depth Area Velocity WP n-value |Crit Depth| HGL EGL |Max Shear| Top Width
(cfs) (ft) (sqff) (ft/s) (ft) Composite (ft) (ft) (ft) {Ib/sqft) ()
35.00 2.90 9.98 3.51 9.20 0.040 1.51 1374.20 1374.39 1.45 3.50
Efev () BEC E - Ssction Dapin {1}
1377.00 E ; : - &M
137500 kN
1374.00 - 270
1373.00 170
132,90 0.0
1311.00 430
1370600 ' g e ;: - .4-;-“- SR VDS SNSRI — Wi -1.30

095 00 0.5 19 15 290 25 3¢ 35 40




Channel Report

Project fifename: CAMELBACK LANDS LOT 81.stx

Studio Express by Hydrology Studio v 1.0.0.2 12-13-2018
scf Channel 9
USER-DEFINED DISCHARGE
Total Depth =3.00 ft Method = Known Q
Invert Elevation =1376.00 ft Known Q =187.00 cfs
Channel Slope = 5.000 %
Manning's n = Composite
CALCULATION SAMPLE
Flow Depth Area Velocity WP n-value |Crit Depth| HGL EGL |Max Shear| Top Width
(cfs) (ft) (sqft) (ft/s) () {Composite| (f) (/) (ft) (Ib/sqft) ()
187.00 0.79 34.86 5.36 56.14 0.045 0.88 1376.79 | 1377.24 2.46 56.06
Etev sc i~ Sesction Depth (8}
137950 ~ . 3%
1375.00 - 300
1378.50 250
1378.00 * 200
1377.50 \ 1.50
137700 1.00
1376 50 ; 450
- -
Sain




Project filename: CAMELBACK LANDS LOT 81.stx

Channel Report

Studio Express by Hydrology Studio v 1.0.0.2 12-13-2018
187 CFSCHANNEL S&c ‘! Channel 3
TRAPEZOIDAL DISCHARGE
Bottom Width =12.00 ft Method = Known Q
Side Slope Left, z21 =4.00 Known Q =187.00 cfs
Side Siope Right, z:1 = 4.00
Total Depth =2001t
Invert Elevation =1300.00 ft
Channel Slope =1.500 %
Manning's n =0.045
CALCUILATION SAMPLE
Flow Depth Area Velocity WP n-value |Crit Depth HGL EGL Max Shear| Top Width
(cfs) (ft) (saft) (ft/s) (% _ Gy (f® (ft) (Ib/sqft) (ft
187.00 1.92 37.79 4,95 27.83 0.045 1.63 1301.92 | 1302.30 1.80 27.36
Edev () 187 CFS CHANNEL - Sectlion Depth (11}

1302 50 -

1302 .00

130150

on

0 2 ] 10 12 14 i 18 i 2 24 % 28 an
xXm




Project filename: CAMELBACK LANDS LOT 81.stx

Channel Report

Studio Express by Hydrology Studio v 1.0.0.2 02-19-2019
SECH Channel 10
USER-DEFINED DISCHARGE
Total Depth =3.50ft Method = Known Q
Invert Elevation =1371.00 ft Known Q = 187.00 cfs
Channel Slope =2.000 %
Manning's n = Composite
CALCULATION SAMPLE
Flow Depth Area Velocity WP n-value |Crit Depth HGL EGL |Max Shear| Top Width
(cfs) (ft) {sqft) (ft/s) (ft) Composite (ft) (ft) (ft) (Ib/sqft) (ft)
187.00 1.68 34.46 5.43 2745 0.045 1.53 1372.68 1373.14 2.10 27.02

A 02" svprr—alav
(3272, %%

Elev ¢t} SEC 4 - Ssztion Dapth (1}
137500 : ; - Y , : - 490

100~ o d 300

137200 ‘ \ , b 200

T2 ; . N N
B3N : ’ ; . et G0
i ;
i H H i H H
: i i i : ;
1370.00 ‘ . ) o i ; -
5 ) 5 0 15 2 25 20 5 40 5 50 85

Sa




Orifice Report

Project filename: CAMELBACK LANDS LOT 81.stx

Studio Express by Hydrelogy Studio v 1.0.0.2

OUTLET ORIFICE TWws &% (iT. F&ne s PSN IVG.r

12-13-2018

Orifice 1

RECTANGULAR ORIFICE DISCHARGE

Orifice Rise =16.00in Method = Known Q

Crifice Span =160.00 in Known Q =222.00 cfs

Centroid Elevation = 1367.57 ft

Maximum Headwater = 25.00 ft

Orifice Coefficient, Co = 0.60

CALCULATION SAMPLE

Flow Head Area Velocity Vel Head WS Elev
(cfs) (f) (saft) {f's) (ft) U]

222.000 6.734 17.778 12.488 2.424 1374.304
Erev 1) OUTLET ORIFIGE - Profite Head ()
41396 90 v ; 2843
138100 23.43
1386.00 18.43
1389.00 ‘ 1343
1376.00 | ‘ 8423
13I71.60 - e "~ - 343
1386.00 M.. i 1 o -1.57

hi:} 15 20 35 40
o e X ity




SUPERELEVATION AT CURVE IN OPEN CHANNEL
REFERENCE MARICOPA CO DRAINAGE DESIGN MANUAL HYDRAULICS
Y = 0.5*V*'V*T/(32.2*Rc)
Y = SUPERELEVATON INCREASE IN FEET
V = AVERAGE VELOCITY
Rc = RADIUS AT CENTER OF WASH
T =WIDTH OF FLOW AT TOP
LOCATION v T Re SUPERELEVATION
CURVE 50'R 5 274 50 02

SEC H CURVE 543 271 50 0.2




CAMELBACK LANDS LOT 81
FREEBOARD PER MARICOPA COUNTY HYDRAULICS DRAINAGE DESIGN MANUAL

FB = 0.25(Y=V*V/2*G) FORMULA 6-25

Y = DEPTH
V =VELOCITY

g =32.2 FT/SEC/SEC

DEPTH VELOCITY FB

1.68 55 053743
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51:51 AM

Maricopa Cou
High : 240

Interstate\State\US\Other Highway
Ramp Low:8
Arterial

Loocal

1953 MARICOPA

COUNTY AERIAL

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Est China {Hong Kong), Esii Korea, Esti
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APPENDIX F




Riprap will be provided to mitigate erosion and sized for the
100-year event.




APPENDIX G




No retention required for this phase.
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1-B: WARNING AND DISCLAIMER OF LIABILITY

WARNING AND DISCLAIMER OF LIABILITY
The Town’s.Stormwater and Floodplain Management Ordinance is intended to minimize the

occurrence of losses, hazards and conditions adversely affecting the public health, safety and .
general welfare which might result fromflooding.

The Stormwater and Floodplain Management Ordinance identifies floodplains, floodways, flood
fringes and special flood hazard areas. However, a property outside these areas could be
inundated by floods. Also, much of the Town is a dynamic flood area; floodways, floodplains,
ficod fringes and special flood hazard areas may shift from one location to another, over time,
due to natural processes. '

WARNING AND DISCLAIMER OF LIABILITY

The flood protection provided by the Stormwater and Floodplain Management Ordinance is
considered reasonable for regulatory purposes and is based on scientific.and engmeenng
considerations. Floods larger than the base flood can and will occur on rare occasions.
Floodwater heights may be increased by constructed or naturai causes. The Stormwater and
Floodplain Management Ordinance does not create liability on the part of the Town, any officer
or employee thereof, or the federal, state or county government for any flood damages that
result from reliance on the-Ordinance‘ or any admiﬁisti'atiVe_-deéision lawfully made thereunder.

Compliarice with the Stormwater and Floodplain Management Ordmance does not ensure
complete protection from flooding. Flood-related problems such as natural erOSion streambed
meander, or constructed obstructions and diversions may occur and have-an adverse effect in
the event of a flood. You are advised to consult vour own engmeer or other expert regardmg
these considerations.

| have read and understand the above.

Plan Ch’éck# Owner N Date

Storm Drain Design Manual . . Pagelof1l
Town of Paradise Valiey ~ March 2016
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WATERSHED EXHIBIT
CAMELBACK LANDS LOT 81
5307 N. INVERGORDON ROAD, P.V.
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