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1.0 Introduction / Location / Purpose

This Drainage Report serves to analyze the hydrology and hydraulics associated
with stormwater runoff affecting the proposed Pinnacle Vista Apartments site. The
project has an Assessor’s Parcel Number 212-11-005L and is located at 6249 E.
Pinnacle Vista Drive in Scottsdale. This location is within the Southeast Quarter of
Section 33, Township 5 North, Range 4 East of the Gila and Salt River Base and
Meridian, Maricopa County Arizona. The Scottsdale Quarter Section maps is 49-42.
The subject parcel is zoned R-3, is approximately 1.6 acres, and is currently
undeveloped (see Figure 1).

The main objective of this drainage report is to analyze the stormwater run-off
crossing the subject parcel in accordance with the City of Scottsdale Design Standards
and Policies Manual (DSPM).
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2.0 Description of Existing Drainage Conditions

The overall area to include the subject parcel is currently located in a shaded
Flood Zone AO per the Flood Insurance Rate Map recorded by FEMA in their catalog
(ID number 04013C1305L) and dated October 16, 2013. Stormwater generally flows in

a southwesterly direction. See Figure 2 below for a snapshot of the FEMA floodplain
map.

Based on the site survey, the northern portion of the site has six elliptical (54" by
36") pipe culverts with headwalls crossing Pinnacle Vista Drive. The culverts drain into
an existing wash that is very defined (see Reference 2).

Figure 2: FEMA Floodplain Map
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3.0 Proposed Drainage Plan

The proposed improvements are designed to have minimal effect to the existing
upstream and downstream conditions. The proposed construction is also designed to
maintain the historic locations of flow entrance and exit points. The existing wash will
remain in an undisturbed state. On-site retention will be provided for the pre-vs-post
new hardscape runoff. Since the lot is within an AO Zone (1’ depth), proposed finished
floor elevations will be established two feet above the highest adjacent grade.

Retention will be stored in two separate, on-site basins where the requirements
are calculated using a pre-vs-post analysis for the proposed hardscape (under roof,
pavement, etc).

Volume Required = C(P/12)(Area)

Where C = 0.95-0.45=0.5

(0.95 for new hardscape and 0.45 for existing desert)
P, is from NOAA Atlas 14, = 2.5"

A is the area of hardscape

For the northeastern area of the site (pool + northern parking area),
Volume required = (0.95 - 0.45)(2.5/12)(5,686 sf) = 592 cubic feet
Volume provided (Basin B1 with 1975 high water elevation):

V = (1/2)(1,025 sf + 1,701 sf)(0.5") = 681 cubic feet
Since this basin has less than 6" of ponding depth, it is assumed that dry-up is
through percolation and evaporation. If volume is exceeded, it would spill into
the wash.

The remaining hardscape area (buildings + parking) volume required:
Volume required = (0.95 - 0.45)(2.5/12)(20,068 sf) = 2,090 cubic feet
Volume provided (Basin B2 (@1,972.5 high water elevation):

V = (1/2)(396 sf + 3,001 sf)(1.5") = 2,547 cubic feet
Bleed-off of Basin B2 is to the existing wash with a proposed 6" diameter pipe to
be located on the southeast corner of the retention basin. For sediment reasons
the invert of the pipe will be 6 inches above the bottom elevation of the basin.
Calculating a minimum slope of one percent and assuming the pipe is only
flowing half full, provides a 0.243 cfs drain rate (see Hydraulic Toolbox program
results shown below). Therefore, 2,547 / 0.243 / 3600 yields about a three hour
drain time for the basin, which is much less than the 36 hour requirement.
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Tioe: ICircuIal £ _| Define. J Parameter !Value | Unit

s o g Flow 0243 cfs
Side Slope 1 (71 [[I,IJ HoT Depth 0.250 ft

Sicde: Slope 2 72 [ﬁh‘— H: 1y Area of Flow 0098 sqft
Charnel Width [B] lﬁﬁ"“ T Wetted Perimeter 0785 :ft
— Hydraulic Radius 0125

Pipe Diameter 0} |05 (fy

e F—_— Average Velocity (2477 fps
Longitudinal Slope: Iﬁﬁ (fe/ft) Top Width (T) i 0500 |t
[™ Oveuide Defoul Froude Mumber 0985 |
Manning's Roughness: IU.U1 &0 Critical Depth 0248 |t

Furthermore, the pool backwash system shall not drain into the wash. Proposed is to
have the backwash line drain into the proposed sewer manhole that will be located on
the northwest portion of the proposed site parking. See Reference 2 showing the
proposed grading and drainage plan incorporating the above items.

4.0 Data Evaluation and Methods

A FLO 2D analysis developed by the Flood Control District of Maricopa County
was used to determine the flow within the wash (Reference 1). The maximum 100-year
event yields a flow of 175 cubic feet per second.

Based on city comments, the FLO-2D flowrate shown is not for design but for
planning purposes only (city reference Sec. 4-1.800 of the DSPM). Furthermore, a 30
percent factor of safety for the wash flowrate is requested. Therefore, 228 cfs (175 x
1.3) will be used for the wash evaluation. The 30 percent safety factor is used due to
the potential for upstream split flows and since the existing upstream culvert was
designed with a 558 cfs flowrate. However, all proposed improvements are at least two
feet higher than any adjacent water surface. If the wash were to flow two feet higher,
which equates to about 570 cfs, it still wouldn't flood any of the hardscape. Additionally,
the proposed building floor elevations are at least four feet higher than the water surface
of a 228 cfs flow. Therefore, from a planning standpoint the proposed design is
sufficient to prevent flooding from any flow within the wash.

The Erosion Setback (Es) and Scour Depth (Ds) were calculated using State
Standard 5-96 (SS5-96). The equations for a straight channel reach were used.

Erosion Setback = 1.0(Q100)"0.5

Es = 1.0(228 cfs)"0.5 = 15.1'
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15.1" < 20' minimum; therefore, erosion setback = 20 feet
(as a note, a 20’ erosion setback is good for up to 400 cfs)

The erosion setback line is shown on the Grading & Drainage plan 20 feet from
the high water elevation of the wash.

Scour Depth is calculated as: Ds = Dgs + Dlts

Dgs = General Scour = 0.157*(Q100)"0.4

Dlts = Long Term Scour = 0.02*(Q100)"0.6

Ds = 0.157(228)"0.4 + 0.02(228)"0.6 = 1.9'

Ds = 3' minimum
Since there are no habitable structures proposed within the 20’ erosion setback, no
footings / scour walls are proposed for the permit.

Additionally, the Hydraulic Toolbox program was used to evaluate the
approximate flow depth within the wash. Using both an average defined channel
section as well as an average for the overall channel, the maximum flow depth was
calculated to be between 3.2 and 3.4 feet. The 3.4 feet depth of water is shown on the
Grading & Drainage plan.

Average Defined Channel

o e : Parameter Value | Unit
Type: [._.-,..», Section .LI “‘_Dehne... I < 5228.0[]0 !cfs
hide: Slope: 1121)10.0 HTy Depth 3402 |k
SideSlope 222) f00 MoV Area of Flow 48162 !sq ft
Channed Widl (6] Iﬁf_{“‘"”“ (i Wetted Perimeter 21725 |ft
N Hydraulic Hadi%ls 2218 |t
o Average Velocity {4.732 }fps
Longitudinal Slope: |0.0071 (ftf) Top Width (T) E13.??4 }ft
I~ Ovenide Defaul Froude Number 0534 |
Manring's Fouglinz::. [0.0450 Critical Depth 2407 |
I” Use Lining Critical Velocity 7597 |ips

Hydraulic Toolbox - Channel Analysis
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Average Channel

T , Parameter |Value |Unit |
Type: |T dal v [ Vizfipi RSP ‘ ! !
yoe [Tapezoid ;I_“ ——— | [Fiow 228000 cfs |
Side Slope 1 21): [1.75 H: v Depth 3189 |
SideSlope 222} [225  H: 1V Area of Flow 45221 saft |
Channel Width [B] IBD o [ﬂ] Wetted Perimeter ‘22143 R i
Pine Dismeter (0}, 08— (0 Hydraulic Radius 2042 |
= HAtnedeg d% . i |
e e Average Velocity 5042  fps |
Longitudinal Slope: |U.UUS (f/ft) Top Width (T) 20634 1
I Ovenide Defaul ) Froude Number '0.600 '
Manring's Floughness: [0.0450 Critical Depth 12387 |ft
I Use Lining Critical Velocity 7479 fps

Hydraulic Toolbox - Channel Analysis

Furthermore, a drainage easement line will be established based on the water
surface of the wash. The proposed easement line conservatively covers the inundation
of flow and is shown on the Grading & Drainage plan.

5.0 Conclusions

The flow shown in Reference 1 (based on FLO-2D) and the AO Zone shall
govern the design of the proposed lot. The historic location of flow entrance and exit
points shall remain. The proposed finished floor elevation is set at least two feet above
any adjacent natural grade. The proposed site development is designed to have very
little to no impact on existing downstream flowrates. This report has been developed in
accordance with Maricopa County and Scottsdale regulations, standards, and policies.

6.0 Warning and Disclaimer of Liability

WARNING AND DISCLAIMER OF LIABILITY PURSUANT TO S.R.C §37-22

“The degree of flood protection provided by the requirements in this article is considered
reasonable for regulatory purposes and is based on scientific and engineering considerations.
Floods larger than the base flood can and will occur on rare occasions. Floodwater heights may
be increased by manmade or natural causes. This article (Chapter 37, Article Il) shall not create
liability on the part of the city, any officer or employee thereof, or the federal government for any
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flood damages that result from reliance on this article or any administrative decision lawfully
made thereunder.”

Compliance with Drainage and Floodplain Regulations and Ordinances does not insure
complete protection from flooding. The Floodplain Regulations and Ordinances meet
established local and federal standards for floodplain management, but neither this review nor
the Regulations and Ordinances take into account such flood related problems as natural
erosion, streambed meander or man-made obstructions and diversions, all of which may have
an adverse effect in the event of a flood. You are advised to consult your own engineer or other
expert regarding these considerations.

| have read and understand the above. If | am an agent for an owner | have made the owner
aware of and explained this disclaimer.

Brian Woods, P.E. 15 Sept 2017
Plan Check No. Owner or Agent Date
7.0 Attachments
Reference 1 FLO-2D Map
Reference 2 Grading and Drainage Plan

4803 West Creedance Blvd e Glendale AZ 85310
Tel: (623) 581-3371 e Email: designs@gdengineers.com



T T T T T T T 1 AoB edoduewpoymmm//:dny 60058 ZV ‘xiu0yg
02T 09 0€ 0 6T+7-90S Aw.mv 35 obueing M 1082
9919 = YPour T 2ELT funo) edoouely Jo PLISIF [013UCD POO}d

= — IR % = B hﬂe\.;uu oaLEL Poy'SIB
W . 5y = lan g2 _
R Y VEPLELY SLPLELI IEELEY > 3 69ZLELY SU2C5LY SOTLEL :

w1 pL oz L 2 : spL spy e S5 5 sp e WSpHEpL
5160 2w vL613 S20L513 DUSISLY sﬁm:ﬁ Tl6LY O el rElel W 2Ly 71 L6l 3 (LG BELLL S ; ! uERloEl + -

s we  wr  PE SRR we Pyl s spL sy @.uﬁ spL =

U SPI6L B EVIEL B LLDIGL Y TEELE -el6lY mgmrc,mv,mmr#vndmrt EVTLELYRT Pmr&u 6'LL6L Y LB°LIGLY SLLLELIVE \,JH ﬂ
= 3 P = .

5 sy sr e eSS oy wspe s Pl nZ sy
WG RLEI ZTRLEVY BEFL61Y BLVLGL % PL6L FARAELOLS 95 CLAbU TS EL6L 3 EL6L -

pEll SsnZE sz szl 5z S spZ s BN L S sp7 30N s 4 ~ ﬂ«wxqmmﬂ >3 E
LSS ¢ 2 2 v \-Ja. u.. S
i, - é SPS f

B &vw.mmmr

3 spr
SSTLELIEENL6L

2 spL_ shr
.nﬁ cvﬂmpuwﬁﬂagﬁu

WAz SPUED

LELIGLY o 25
spE _w -

#«5&5.& :af . ‘d‘eaﬁ.:m_.
K SN >
AP0k B N A T
YYLL6LY ELLIGE = X e PR

AT
i MR (ol sk

|
s
L4

Lk

Wi

)

)

) /

000'T <mm[§F=T L% NE - SR
000°T - TOZmm [ oy FETELR LG
00Z - TOSE= .
005 - 152

0SZ - T0Z2 O [EET O SoxceHienE Ty J6-LL6135 68 Lior madi L6L

007 - TOT 1 [T T L T WL PE uv-

= % LEBIGLY SZ16L3 818161 4 ELRL6LY Z0'BL6L Y 96 LL6L!
OOH i Hm! LN v, - - = ’
0S-9zmm L P PT PE  PE KT
SZ-TTmm (%

0T - Ommm |
(s10) abieyosiq wnwixepy |

S}NSay [SPOW d<C-01d




L10TIAP1 #dSVD
910T-¥d-059 ‘ON LDO3royd

v3ev 03A3% B3

E
SATYA 2uva Q

93434 sluva -
cInebaowves  owuR
SNDLLYDINARKED T30 a
I0HNYA dIATT o
%0 NOLLONAM 2
SBadvH T Svo T
ANVEQAH 3als WO

NOISIATTIL 3V e
IN3K3TY3 S3LIUN NN Imd
320038 4INNDD YeOdlavk IR

YIS d3LVA Q00N HA-001 — = = = —
3N A3vA —
INIT GIATS  emermememereesenerm
3234 NOIAINALINDD
MY INBRALYT - — — —
NI d3UNIT - —
N ALYIdONe —— — — ——
SNCLKDD SNILSDXE ———l6l———
SABINGT ADR  ——— il ——
NOILYADTS AN (e
KOLLIZHIC 3ONIvAT =
30wdD INSIVQY LTIHOMN wvit
ONILOOJ 40 eOL AL
A ONINITLZd 30 <OL UL
aNIda1
02 = . 3WIS
02 0 o0 o 02
~
u.\l%__
\
|
‘o
o
S
=]
imT

ALNNOD YdOdlavA QN

Va3 M.Uﬂn—-u. oW
= . 271 ONS
€ 107 "y3e0) IN A 10070 5 53 YW ‘60 04 ‘ClS N2

ALIOH T NI 0 CTH T 5D
FOFIZa 57 dvd /A vESN 2/1 GNg  ddvTOE
TTeore 27 a0 VAW 2711 /A ﬁw

\,

8 DL .9 WCds

ovady .2 132

(a340N30"
YIW'P0 Od 115 2E
107

L)

s REFERENCE 2

b
COBLole Sy Hppiziit
LETE LTS TS B m—1C)
41 I
wmed] |8
e 318
2. =
3 g
‘\:\l\ﬁﬂl\\.\\ a5
TSN <
woraes oy ans 2o
syaa 20 19 2,
calt> gevToa xa [0 =
X011 INdYd X3 3 55:

_/.
- & P,
; 23 4 53
Avkwi SE W ! | s
AVINOT 2, %n._\ PR A £3
QAN 0T sﬂm, ] ~ I &5
FILLSINLL C1 SINAONS £ »

'zlu)
~S0p)
8~

AUVINOT ISV TNLL
TALON -

SHNTTLNAINASVA SOVNIVIC TISOJ0UL ¥
@31¥3734 36 O lj
J3MA4 KCal IHONOEA 5 XD

)
027

s G vozel - maavalf -
=4l vusl=-wT IS

|
2H |
Leaceiess o : ‘ f SLINN 01 17
ONIGUNG SHLLST ) { \ 1# ONIQTINE;] 1| i __
H i & |
. S I
DUmEIAD — 34 € 3T W, o=
N \ 1\» tvﬂih\\w.\. 3
JN1s COCA/NDN 9 X3 o N =
Vo 2
Q¥a HSVEL N3 X3 \ >W\‘%MHQMWM¢'(. ~o
uop np  NIVER .20 A3 4\% \.rdrﬁrd‘n-\,ntﬂvﬂ.%.lpu-(\wﬂ =
Z0EovR 57 OVI GID04d 130 \u..v..vvvmw..w“mu/“..s\vn
e R~ e
A«N’.x&/.\\%ﬂ“\x.%«dﬁ“‘%\%lﬂ».i/{ - > TWA L34 7T Neeael 2 . Lol T B
3 llé.a“u AWG%WM:WUWM\MHW-UN\MM\F\)!} M ..:‘I 5 eH e ./,.ﬂ b 2
| Nivsd 2t %3 R T T e iy . 3 6t/ ZTeons 21 OV /R
TN ON 'p"l...m. X3 O JOVE 0 QIS S | el aewie TS IiiVa 50 QRIS S e s
é 3 e 1 7 0 EXTET ] R 24075 2350
%’d’”" ¥IAIS 304 9 K3 w 1z ET.W». 78 ¢f ) arsysz (w Zespee (W 3.2085.60N / YANIS IS X ST LS
DO NET Ren [T 3 SATHA N VLISIA Y~ S 1OVINNID _ -
SRR -t e PToetS— oo
o SRR [l R e .. e e R
o o 53 INIH2AVS X3
o' TmEma_ | i ¢ e s S
rEGLElHly EE 2 A
A0T HILIAZ X3 = _ S & & . x & £
— Sl oo meem i
E2§38 FE g a3z
@ a4 ey =22, mmdrmm
9% g Z3o
. gge5e I L
NV1d SOVNIVIA % ONIAVEO WITddd 552 sieut
FTVASLIODS “dd VISIA TTOVNNIJ T 1059 R z33sss
85582

V.LSIA HTOVNNId




