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TROON NORTH TRACT V
APN 216-72-648A

Located at
10299 E. WHITE FEATHER LANE
SCOTTSDALE, AZ

COMMENT RESPONSE

CITY OF SCOTTSDALE TRACKING NO: 878-PA-2015




 April 19,2016
-Jesus Murillo
Senior Planner
_ City of Scottsdale

~'RE:  Troon North Tract V- Comment Response
B City of Scottsdale Reference # 10-PP-2015

Dear Mr. Murilio,

Following are the comments and their responses for the drainage report for Troon North Tract V
project that was previously prepared by Cano and Associates, Inc in mber 14, 2015 and
~ submitted to the City of Scottsdale. Everest Consulting Services, PC revi e previous report.

prepared by Cano and Associates to address all the review comments regeived from the City on
January 21, 2016. City of Scottsdale review comments are reproduoed and presented in the
. italicized fonts.

t and Res|

.., - Comment #1: Provide Complete and updated Commitment for Title in| the last 30 days,
- for both subject parcels. The ‘Proposed Insured” shall be the City pf ttsdale and the

30 days of resubmittal date. Commitment for Title sha!l have all jons and paragraphs
completed (DSPM Chapter 1, Section 1-1.403.G). ;
Response: Client is aware about the requirement for the Commitment for Title Insurance and
will provide the required document to the City separately. o

Drainage:. ‘
Comment #2: Please submit two (2) copies of the revised Drainage geepo with the original
red-lined copy of the report to your Project Coordinator with the rest of the resubmittal material
identified in Attachment A. Co AR
Response: Owner will submit two copies of the revised Dramage Repgrt with the original red
lined copy. A revised Storm water waiver will also be submitted with thl revised documents

‘Comment #3 :As provided in the aftached Improvement Plan shee. for n the Gleen at

Troon North’ subdivision (COS Case #: 51-PP-1994), the existing Trict V| not only carmies
the 122 cfs offsite wash through it, but also camies the flow over a fow|point across E. White
Feather Lane, w:th a curb opemng a!ong the northwest side of the road (located immediate

(argument) is also supported by the onsite sub-watersheds and hydrol
by the ArcHydro program which can be seen in the attached 117X17" kolor ArcGIS printout.
: "merefore, it appears that the entire Tract ‘V' may have been intendgd to| be utilized as a
" ‘drainage corridor’ when this subdivision was originally developed. Plaase verify the Master
Drainage Study to see if that was the case and clanfy it in the Case D, magE"Report Please

ic Mdes generated

certify ‘no adverse impact’ by stating in the Case Drainage Report that developing the
intended part of the existing Tract 'V’ will not have any ‘adveérse impact'|in tetms of ﬂoodmg in
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Lend

. existing regional stormwater storage basins for this subdivision have
~_the calculated additional runoff volume OR that the calculated runoff volume Js so insignificant

this subdivision (COS Stormwater Ordinance: Section 37-32(c) & 37-43(b); DSPM Section 4-
1.800, Section 4-1A & Section 4-1B).
Response: Please note that the existing culvert at the White Feather LLane (consists of 2-36-
inch diameter Reinforced Concrete Pipes. HEC-RAS analysis was performed at this culvert
crossing and the results show that the culvert is significantly undersized and has capacity of
only 60 cfs (which may be less than 10-year storm runoff). As such, the
is overtopped during 100-year storm event with head water depth of 3 es across White
Feather Lane at the culvert location. As per the Design Standards and Policies Manual for
: - allowable overtopping
depths are 6-inches and 12-inches respectively during the 25-year and 100-year storm
- ; iti in within permissible limits.
As mentioned in Section 7.0 Onsite Detention Requirement, Master Drainage Study for Troon
North Resort Site prepared by Gilbertson Associates, Inc. in February 1994 was reviewed. The
report indicates that storm water management for the entire Troon Nort rt will be handled
at regional facilities located downstream of the property (golf course). A|Developed Conditions

North Resort Site considered the fu.ture development of 0.689 acres Tract V project site and
the proposed conditions runoff volume from the site is considered at regional facilities as
indicated in the report. Excerpt from the 1994 Master Drainage iy and the Developed

count towards the total stormwater storage capacity provided as g part of the regional
stormwater storage requirement. Tuming the major portion of this undevelgped area into an
impervious area may overburden the total capacity of the regional st ater storage and
must be verified in terms of quantifiable volume under the existing and proposed conditions.

7 RA the project site.
The AC should be calculated using the methodology outlined in Comment #6 above. Please
note that the 100-year, 2-hour precipitation depth is 2.69 inch at this project site based on the
NOAA 14 rainfall data. The Engineer must clearly state in the Case Drainage Report that the
e capacity to handle

that it will not have any ‘adverse lmpact’ in terms of flooding in this subdivision, if that is the
case (COS Stormwater Ordinance: Section 37-32(c) & 37-43(b); DSRM Section 4-1.402 &
Section 4-1.800).
Response: As mentioned in Section 7.0 Onsite Detention Requiremepnt, The runoff volume
were calculated for pre and post development conditions considering parameters suggested
in the comments. The runoff volume calculated for pre and post developed conditions are 3,028
ft> and 3,887 ft* respectively. The difference in the run off volume due to the proposed
development is approximately 858 ft*, Review of the 1994 Master Drainage Study for Troon
North Resort Site prepared by Gilbertson Associates, Inc. indicate at storm water
management for the entire Troon North Resort will be handled at regjonal|facilities located
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the 1994 Master Drainage Study also shows that at the iocation of the Trgon North Tract V
project site resort amenities such as tennis court, basketball court ard house were
initially proposed. This indicates that the Master Drainage Study for Troon North Resort Site
consndered the future development of 0.689 acres Tract V project ite nd the proposed‘

downstream of the property (golf course). A Developed Conditions F:Eod Routing Map form

the amenities stipulated in the original Master Plan. Based on this} in
conclusion that on-site retention/detention facilities are not necessary for thi

ation, it is our
development.

- Significant Policy Related Issues Comment and Response

Drainage:
Comment #5: Please submit two (2) copies of the Case Drainage|Repprt with the next
submittal. Please aiso submit a CD with the Case Drainage Report containing a PDF file of
the complete sealed and signed drainage report (DSPM Section 4-1.800).
Response: Two copies of the revised Drainage Report with the original
report as well as a CD of the report will be submitted with the new sub

lined copy of the
ittal

Comment #6: The 24"x36" exhibits were difficult to read due to the background aerial. Please
take out the aerial photos from all 24"X36” exhibits which show the exigting and the proposed
conditions for the project. Please continue to provide the aerial photo jon the exhibits for the
8"X11” color map in the drainage report, (DSPM Section 4-1.900 & Secti .
Response: The exhibits are revised and aerial from the background are excluded. Revised
Exhibits depicting drainage areas for the before and after conditions as well as limits of 100
‘year water surface elevations are provided in color for the convenience of the reviewer.

Comment #7: The 24°X36” exhibits which show the existing condition suryey topo. Please
update the exhibit to identify the upstream and the downstream invert ejevations: for the
existing 24 pipe culverts located under N. 103™ Street, and for the existing 2-36" pipe culvert
under E. White Feather Lane, in the X000 XX ft. format. Please also ide all Q100 (from
existing approved study or calculated) on the project site on this exhibit| Cite|the source of the
Q100 Of 122 cfs below the Qoo value within parenthesis on this exhibit, which is COS Case #:
. 51-PP-1994 (DSPM Section 4-1.900 & Section 4-1B).
Response: Exhibits are revised to include culvert’s inlet and outlet elevation and 100-year
offsite flow. Please refer to Exhibit 1, 2 and 5. Source for the offsite fflow are discussed in
Section 3 of the revised Drainage Report.

Comment #8: Update the case drainage reports to certify the validity |of the Q100 Of 122 cfs
for the offsite wash by stating in in the prowded Case Drainage Repo, that he engmeer has

~ regional drairiage study namely Pinnacle Peak West Area Drainag er Study (PPW

Page 3 of 6




ADMS) by the Flood Control District of Maricopa County (FCDMC) andmade available by the
City of Scottsdale. Please refer to Section 3 Existing Offsite Conditions for detaii description
about offsite flow and Exhibit 3 for supporting FLO-2D Map.

Comment #9: The FCDMC has recently carried out a regional draingge study in this area
namely Pinnacle Peak West Area Drainage Master Study (PPW ADMS) using the Flo 2D
model. The results are officially published and are available from the FGDMC website. Please
see that attached 11°X17” Flo 2D printout. The report calls out 155 cfs|flows through the site
(Tract ‘V"), as can been seen in the attached 11"X17" Flo 2D printoyt (individual grid flow
along a perpendicular line are added up as shown in yellow). The report must include this
11"X17" Flo 2D printout in his Case Drainage Report and must explainiwhy he prefers to use -
the old Qo0 of 122 cfs from a study which was done back in 1994 over the PPW ADMS Flo
2D results. Altemnatively, the case drainage report may utilize the PPW ADMS Flo 2D resuits
(155.0 cfs) for the design, or may choose to do design the hydrology on the MCDMC
DDMSW Rational Method or HEC-1 program (DSPM Section 4-1.800 & 4-1A).

Response: The revised offsite flow of 155 cfs was considered for the gnalysis as narrated in
Section 3 Existing Offsite Conditions of the revised report. The FLO-2D printout provided by
the City of Scottsdale is included as EXHIBIT-3 of the revised drainage report. .

Comment #10: On the 24°X36” “Existing Condition” Exhibit, please identify, and label, the
existing condition ‘base floodplain’ based on the headwater elevation palculated in HY-8 for
the existing 2-36” pipe culvert under E. White Feather Lane (whicH is 2548.08’). Please
:dantn‘y and label, the weir location on this map which is used fo generate the station-elevation
data in HY-8 for the roadway weir to calculate the culvert headwater|elevation, so that the
roadway profile data provided, in the HY-8 section of the Case Drajnage Report, can be
verifiable (DSPM Section 4-1.900 & Section 4-1B).

Response: Please refer to revised Exhibit 6 that identifies 100-year base floodplain and water
surface elevation for before and after development conditions based an HEC-RAS analysis.
‘The 2-36" pipe culvert are already modeled in the HEC_RAS analysis| thergfore, we did not
perform a separate HY-8 analysis.

Comment #11: The increase in the Q100 due to the development, must be quantified using
the Rational Method (Q = CIA), and must be added to the existing Qo4 of 122 cfs in order to
reanalyze the existing 2-36” pipe culvert under E. White Feather Lane, in HY-8. Please see
the attached 11°X17” color ArcGIS printout to see how the onsite syb-watersheds will be
affected by the proposed development. Please use a ‘C’ value (Runoff Coefficient) of 0.45 for
.the pre-development onsite peak discharge calculation and a wetgh d ayerage ‘C’ value
(0.94 for the proposed four (4) lots and 0.45 for the remaining onsite area) for the post-
development onsite peak discharge calculation. Please use an ‘I' valug (Rainfall Intensity) of
9.14 for a Tc of 5 minutes which can be directly obtained from the NOAA welsite as attached.
The attached NQAA information must also be included in the Case Drainage Report (DSPM
Section 4-1.800 & Section 4-1A).
Response: Onsite hydrology for this report is based on the Rational| Method and in
accordance with Flood Control District of Maricopa County Drainage ign Hydrology
- Manual and City of Scottsdale. As suggested, C’ value (Runoff Coeflicient) of 0.45 for the

pre-development onsite peak discharge calculation and a weighted average ‘C’ value (0.94
for the proposed four (4) lots and 0.45 for the remaining onsite area) were used for the post-
development onsite peak discharge calculation. Since this is a very small drainage area with

time of concentration less than 5 minutes, a minimum time of concentration {Tc) of 5 minutes
and the maximum rainfall intensity of 9.14 inches are selected from NQAA 114. Please refer
to Section 6 Onsite Hydrology for detail discussion about the onsite flow in the pre and post
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development conditions. Please note that the drainage area of the prpjectisite is very small
with time of concentration approximately equal to 5 minutes; therefore, by the time the offsite
peak flow of 155 cfs attenuates at White Feather Lane culvert the 100Q-year peak flows from
onsite would have aiready exited the site. As such the 100-year onsite peak discharge is not
‘added to the offsite peak discharge. Furthermore the FLO-2D output $ho
be near the exit boundary of the site. Hence, we cansidered the on-site flow to be included in
the 155 CFS.

Comment #12: The case drainage report identifies 2.0 cfs to come i t ‘V,’ from the
south, by crossing E. Dynamite Boulevard, under the existing condition. Please inciude the
Rational Method peak discharge calculation for this fliow in the Case Drpinage Report. Please
provide an 11°X17” Watershed Map in the Case Drainage Report. The|\wa ed delineation
should be based on the COS 2005 1.0 ft. contours (quarter section fopagraphy maps). Please
refer to the attached 117X17” color ArcGIS printout (ArcHydro watersheds) to verify your .
. watershed delineation (DSPM Section 4-1.800).
‘Response: Please note that the Pinnacle Peak West Area Drainage Master Study (PPW
ADMS) FLO-2D model shows that offsite flows coming from the south|(local street flow from
Dynamite Blvd) and the east (east of 103© Place) combines within the| project site and
approximately 155 cfs exits the project site during 100-year storm event. As such a separate
calculation for the flow from Dynamite Blvd is not required. Please refer to Section 3 Existing
Offsite Conditions for the detail discussion regarding offsite flow entering the site.

Comment #13: As provided in the attached 11°X17” color ArcGIS|printout, the existing
condition ‘base floodplain’ extends into the area where the site| plan proposes new

condition must be utilized to delineate the proposed condition ‘base fipodplain’. If it is found
that the outlet of the existing 24” pipe culvert under 103 St is complefely submerged under
the existing and/or the proposed condition, then HY-8 will no longer will be acceptable for
culvert analysis anymore since the existing 24” pipe cuivert under 1034 St will become ‘outlet
controlled’ and the backwater calculation through the two interconnegted culverts must be
analyzed using the HEC-RAS models. In case a HEC-RAS model is\used to calculate the
backwater, then a CD containing the digital HEC-RAS files should bg included in the Case
Drainage Report (DSPM Section 4-1.800 & Section 4-1A).
Responseé: Hydraulic analysis of the existing onsite wash along with White Reather Ln cuivert
downstream and 103" Place culvert upstream was modeled in USACE HEC-RAS software.
Please refer to Section 8 Hydraulics for the detail discussion of hydraulic analysis of the
existing wash and 100-year water surface elevation comparison during existing and proposed
conditions. Please refer to EXHIBIT-9 for HEC-RAS output and IBIT-8 for limits of
Existing and Proposed 100-year water surface delineation map dufing the existing and
proposed conditions. A compact Disc (CD) containing the HEC-RAS janalysis files and pdf
version of the drainage report, calculations and exhibits is also provided,to the client for
inclusion with the submittal of the revised documents. '

proposed development encroaches into the base floodplain and the
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~ Punya P, Khanal, Ph.D, P.E.

flow) elevation on E. White Feather Lane, the flow cannot be increa
Ordinance: Section 37-32(c) & 37-43(b); DSPM Section 4-1.800 & jon 4-1A).
Response: Hydraulic analysis using HEC-RAS was performed for both exi
conditions to evaluate the water surface elevations in the analysis afea for each scenario.
Please refer Section 8 Hydraulics for the discussion regarding hydraulic analysis using HEC-
RAS. Also refer to Table 2 from Section 8.2 Hydraulic Analysis Resylts that compares the
100-year water surface elevation (WS100) between the existing and proposed conditions
hydraulic model. The result show that the increase in the WS [due [to the proposed
development ranges from a minimum of 0.00 f. o a maximum of 0.07 ft depending on the
location of the river station used for the analysis. It is clear that the in in the WSEwis
limited within the project site. It can also be safely deduced that the |increase in the water
surface elevation which is mainly due to the obstruction provided by the proposed buildings is
practically insignificant and therefore, does not impose any adverse impact to the adjacent
properties. In fact, the 100-year water surface elevation matches between the existing and
proposed conditions at the adjacent properties located just west of White Feather Ln and east
.of 103" Place Culvert. The proposed lowest finished floor elevation for| the North Troon Tract
V development is at 2552-feet which is approximately 2.3-feet above the adjacent WSE1o0 and
minimum 1 foot above the highest adjacent grade.

Comment #15: Please show and label the approximate limit of the ‘djainage tract' covering
the proposed base floodplain on the 24°X36" Proposed Condition Exhjbit ([DSPM Section 4-
1.700 & Section 4-1A).
Response: Please refer to Exhibit 6 Limits of 100 Year Water Surface Elevations for “Before”
and “After” Conditions that depicts approximate limit of the ‘draina
proposed base floodplain.

Respectfully Submitted:

{ Digttally signed by Punya P Khanal

DN: cn=Punya P Khanal, o=Everest
M Consulting Services, ou,
@ sil=everestconsult@cox.net, c=US
Eq:l_am the authoy of this
document

A/ Date: 2016.04.19 18:23:43 -07'00'

Everest Consulting Servuces PC
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EXECUTIVE SUMMARY

This drainage report for Troon North Tract V project was previously prepared by Cano and
Associates, Inc in December 14, 2015 and submitted to the City of Scottsdale. This report
revises the previous report prepared by Cano and Associates to address all the review
comments received from the City on January 12, 2016. '

The subject site is in a low-density residential resort community and undeveloped desert.
The project site is currently vacant, however, the site has public infrastructure such as
improved streets, golf path, and other pathways. The site is bounded by Dynamite
Boulevard to the south, White Feather Lane to the west, golf cart path to the north, and
103rd Street to the east. The entire site is within an existing golf course and resort
community.

The proposed improvements consists of the re-platting of the existing 0.689 acre site into 4
single family residential lots and construction of two duplex buildings within these 4 lots. The
proposed improvements also consist of the associated grading works and minor work on
the street right of way to provide access to the new buildings. The proposed disturbance
area is 0.31 acres, of which building structures and drive ways will cover 0.180 acres and
the remaining 0.13 acres will be desert landscape.

The existing topography of the site is generally flat from the South to North with elevation
ranging from approximately 2547 to 2555 feet above sea level. The existing onsite runoff
sheet flows from the south towards north and drains into the existing wash that runs east
to west along the northern portion of the project site. Currently, there are two pipe culverts
located along the eastern and western property boundary. 2 - 36-inch diameter Reinforced
Concrete Pipe (RCP) Culvert is located along White Feather Lane that receives flow from
existing onsite wash and conveys west towards the golf course, and 1 — 24-inch diameter
High Density Polyethylene Pipe (HDPE) Culvert is located along 103 Street that receives
offsite flows and conveys to the existing onsite wash. Offsite flow for the project site is
estimated from the Pinnacle Peak West Area Drainage Master Study (PPW ADMS) Flo-
2D model. The ADMS shows the site receives majority of offsite flow from the east and
minor street flow coming from the south (Dynamite Boulevard). The offsite flows coming
from the south and the east combines within the project site and approximately 155 cfs
exits the project site during 100-year storm event.

The site has been designed so that individual lots from the developed area will drain onto
the White Feather Lane, while the flow from the undeveloped area follow the historical flow
path. Onsite hydrology for the existing and the proposed conditions is based on the Rational
Method. The hydrologic analysis results increase in 100-year discharge due to the
proposed development. However, the increase in 100-year discharge is minimal or
practically insignificant and does not adversely affect the adjacent properties. Onsite
detention basin is not designed in the proposed conditions for Troon North Tract V site
because the difference in storm runoff volume between the pre and post developed
conditions is approximately 859 cubic feet. We propose to provide a 1 foot deep, retention
basin in the SE quarter of the proposed development. The basin will have a very gentle
slope of 5(H):1(V) and a retention capacity of a500 cubic feet. This will make up for the
increased runoff volume due to proposed construction. In addition, it can also accommodate

i
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approximately 650 Cubic feet of additional volume to the existing regional retention provided
in the original development. As such, the onsite runoff in the proposed conditions follow
the historical flow path except for the portion of developed area which drains onto White
Feather Lane.

The USACE software program HEC-RAS was used for the hydraulic analysis of the offsite
flow through the project site under the (i) “before” or “existing” condition and (ii) “after” or
“proposed” condition to evaluate the impact of the proposed development to the 100-year
water surface elevation (WS1o0) within the project site and its effect on adjacent properties,
The results show that the proposed development causes an increase of 0.07 feet or 0.84
inches in the water surface elevation due to a 100-year storm event The increase in the
water surface elevation is practically insignificant and mainly due to the obstruction provided
by the proposed building. The increase in the WSi is also limited within the project site
and does not cause any adverse impact to the adjacent properties. The proposed finished
floor elevation for the North Troon Tract V development will be 2552-feet which is
approximately 2.3-feet higher than the adjacent WSE10 and minimum 1 foot above the
highest adjacent grade. The projects are at least 14 inches above the ultimate site outfall
and all hydrologic and hydraulic calculations and designs for this project will comply with the
Maricopa County Flood Control District's and City of Scottsdale Drainage Design Manuals
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1

Introduction
1.1 Project Description

This drainage report for the property of ‘Troon North Tract V' was completed under a contract
with White Feather lane LLC and under request from the Planning & Development
Department of City of Scottsdale. The drainage report was previously prepared by Cano and
Associates, Inc in December 14, 2015 and submitted to the City of Scottsdale. This drainage
report revises the report prepared by Cano and Associates to address all the comments
received from the City on January 12, 2016. In order to maintain continuity of the review and
submittal process from the previous submittal, majority of the content and structure of the
original report is retained in this revised report with permission from Cano and Associates.

The property is 0.689 acres of natural desert landscape area and existing public
infrastructure. The proposed development is to provide two duplex buildings on four lots.
The project site is currently vacant, however, the site has public infrastructure such as
improved streets, golf path, and other pathways. The site is also adjacent to three roadways,
Dynamite Boulevard, White Feather Lane, and 103rd Street, which is west of Alma School
Road. The entire site is within an existing golf course and resort community. This site is the
last vacant area to be developed within the resort community. The community has existing
improvements, utilities and drainage infrastructure. This report will identify the amount of
storm water flows conveyed within the site boundaries, proposed drainage plan, and
proposed finish floors of the buildings, which will be safe from inundation by storm runoff
due to a 100-year storm event. Also, this report will provide the property’s existing
surrounding drainage conditions and proposed drainage improvements.

1.2 Scope of Work

This project is a 0.689-acre and proposed four single-family development that comprises of
vacant natural ground and desert vegetation. As mentioned, the subject property is
bounded by Dynamite Boulevard to the South, 103rd Street to the East, White Feather Lane
to the west, and a golf cart path to the North. The site proposal is to provide two buildings,
which are two duplex houses with driveways. Also, the improvements will modify the
existing community’s landscape, which will be per the City of Scottsdale development
requirements. The proposed development will only disturb approximately half of the 0.689
acres and will leave the rest to existing conditions.

1.3 Project Location:

The proposed development is located at 10299 E. White Feather Lane in Scottsdale,
Arizona. More specifically, the property lies between 103rd Street, the entrance road ta the
Troon North community and the Troon North Golf Clubhouse, and White Feather Lane.
Project site and Vicinity Map is shown in Figure 1.



Figure 1: Vicinity Map

2 Existing Onsite Conditions
2.1 Topography

The existing topography of the site is generally flat from the South to North, but with
significant grades towards the northern portion of the project site, as shown in EXHIBIT-1.
Currently, the property is in an existing low-density residential area with natural desert
vegetation. The project area elevations range from approximately 2547 to 2555 feet above
sea level. Parcels north and east of the site are undeveloped desert land, while residential
buildings plus golf course boarders the project to the west and south. The existing
topography around the single-family home area is more prominently shown in EXHIBIT-1.

2.2 Existing Runoff

In existing conditions, the adjacent storm water flows from the South and Southeast towards
the north part of the site and conveyed by existing adjacent improved streets and drainage
structures, as shown in EXHIBIT-2. Majority of onsite runoff also sheet flows from the south
towards north and drains into the existing onsite wash, while a portions of onsite area drains
onto White Feather Lane and into the box culvert underneath Dynamite Blvd, located
southwest of the project site. There are two pipe culverts located along the eastern and
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western property boundary. A 2-barrel 36-inch diameter Reinforced Concrete Pipe (RCP)
Culvert is located along White Feather Lane that receives both on-site and off-site flows
through the existing onsite wash and conveys west towards the golf course. A single pipe
24-inch diameter High Density Polyethylene Pipe (HDPE) Culvert is located across 103
Street that receives offsite flows and conveys part of it into the existing onsite wash.

3 Existing Offsite Conditions

Existing drainage infrastructure and roadways within the entire development surround the
property. The offsite flows that enter the project site are minor street flow coming from the
south (Dynamite Boulevard) and major flow coming from the watershed east of 103™ Place.
Offsite flow from watershed south of Dynamite Boulevard drains from the South to the North
and conveyed by a box culvert underneath Dynamite Boulevard. Since the existing culverts
convey the storm water, the offsite flows do not affect the project area or the proposed
buildings. The Pinnacle Peak West Area Drainage Master Study (PPW ADMS) recently
completed by the Flood Control District of Maricopa County (FCDMC) was reviewed to
estimate the offsite flows that enter the project site along the southern and eastern property
boundary. The PPW ADMS was performed using Flo-2D software and the model shows
that offsite flows coming from the south and the east combines within and exits the project
site with an estimated flow of 155 CFS during 100-year storm event. A printout of the Flo-
2D flow output showing the individual element flows resulting in a cumulative estimated flow
of 155 CFS made available by the City of Scottsdale is included as EXHIBIT-3. This 100-
year offsite flow (155 cfs) was used for the hydraulic analysis of the existing onsite wash and
also to determine the 100-year flood water elevation during the existing and developed
conditions.

4 FEMA Flood Plain Classification

This site is not located in a Federal Emergency Management Agency (FEMA) Special
Flood Hazard Area, per Flood Insurance Rate Map (FIRM) number 04013C1330L (FIRM
Zone X), therefore, it is not located in a 100-Yr floodplain. The FEMA FIRM Panel is
included as EXHIBIT-4 in this drainage report.

5 Proposed Drainage Plan

The site has been designed so that individual lots from the developed area will drain onto the
White Feather Lane. The difference in storn runoff volume between the pre and post
developed conditions is approximately 858 cubic feet as shown in section 7 of this report.
Onsite detention basin is not designed in the proposed conditions for Troon North Tract V site
as explained in section 7. As such, the proposed improvement will maintain the remaining
portion of the undeveloped area as in the existing conditions following the historical flow
pattemn.
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6 Onsite Hydrology

Onsite hydrology for this report is based on the Rational Method and in accordance with Flood
Control District of Maricopa County Drainage Design Hydrology Manual and City of Scottsdale
Design Standards and Policies Manual. Since this is a very small drainage area with time of
concentration less than 5 minutes, a minimum time of concentration (Tc) of 5 minutes and the
maximum rainfall intensity of 9.14 inches are selected from NOAA 14.

Based on the average lot size (3,500 sq.ft.) of the proposed Troon North Tract V, Townhouse
(R-2, R-4) land use is selected to estimate runoff coefficient (C) of 0.94 for proposed residential
area. Similarly, runoff coefficient of 0.45 was selected for undisturbed natural desert and desert
landscaping per Figure 4.1-4 of City of Scottsdale, Design Standards and Policies Manual. The
project site was divided into three distinct drainage areas E-1, E-2 and E-3 for the existing
conditions and P-1, P-2 and P-3 for proposed conditions with corresponding flow concentration
points C-1, C-2 and C-3 as shown in EXHIBIT-2 and EXHIBIT-5 respectively. .A weighted runoff
coefficient value of 0.73 was computed for the developed area to account the existing and
proposed land use type. A spreadsheet showing detailed calculations of the weighted runoff
coefficient and estimated flow values for each area is included as EXHIBIT-7. The estimated
on-site flows for both existing and proposed conditions are summarized in the flowing Table.

Table 1 Estimated Onsite Existing and Proposed Conditions 100-year Discharge
Concentration | Quoo Existing Q100 Proposed
Point
C-1 0.2 0.2
Cc-2* 0.6 2.1
C-3 2.0 1.3

*Concentration point at White Feather Lane

The estimated existing conditions onsite run off due to a 100-year storm event ranges from
as low as 0.2 cfs to 2 cfs. Similarly in the proposed conditions, the 100-year runoff also ranges
from 0.2 cfs to 2.1 cfs. Due to the proposed development, the 100-year discharge at
concentration point C-2 (at White Feather Lane) increased by 1.5 cfs. The increase in 100-
year discharge in the proposed conditions is minimal and does not impose any adverse impact
of any practical significance to the adjacent properties. The proposed 100-year discharge of
2.1 cfs at White Feather Lane will follow the similar flow path as in the existing condition,
which crosses the White Feather Lane and eventually gets into the golf course. The drainage
area of the project site is very small with time of concentration approximately equal to 5
minutes; therefore, by the time when offsite peak flow of 155 cfs concentrates at White
Feather Lane culvert the 100-year peak flows from onsite would have already exited the site.
Refer to EXHIBIT-2 “Existing Conditions Drainage Map” and EXHIBIT-5 “Proposed
Conditions Drainage Map”.
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7 Onsite Detention Requirement

As state earlier, onsite detention basin is not designed for the developed conditions due to the
small increase in runoff volume (858 cubic feet) between the pre and post developed conditions.
However, a detail calcuiation was performed to compute the runoff volume during the pre and
post development conditions.

Runoff volume are computed for the 100-year 2 hour rainfall depth as per City of Scottsdale
Design Standards and Policies Manual. The existing and proposed conditions runoff volume is
calculated using the rational method as described in Section 3.4 of Maricopa County DDM-
Volume I.

Volume of Runoff (V) = C* (P/12)* A

Where, .

A - Drainage Area (Sq.ft.)

P — 100-year 2 hour rainfall depth (2.69 inches)
C- Runoff Coefficient

The runoff volume calculated for pre and post developed conditions are 3,028 ft® and 3,886 ft®
respectively. The difference in the run off volume due to the proposed development is
approximately 858 cubic feet. Based upon the review of the previous Master Drainage Study,
for Troon North Resort, we propose that no retention basin be provided for this increased runoff
volume and therefore, runoff from the proposed developed areas are designed to sheet flow
into the existing onsite wash and onto White Feather Lane as in the existing conditions. Master
Drainage Study for Troon North Resort Site prepared by Gilberison Associates, Inc. in
February 1994 was reviewed during the hydrologic analysis of this project The report
indicates that storm water management for the entire Troon North Resort will be handled at
regional facilities located downstream of the property (golf course). A Developed Conditions
Flood Routing Map form the 1994 Master Drainage Study shows that at the location of the
. Troon North Tract V project site, resort amenities such as tennis court, basketball court and
guard house were initially proposed. This indicates that the Master Drainage Study for Troon

North Resort Site considered the future development in the 0.689 acres Tract V project site
and the proposed conditions_runoff volume from the site is considered at regional facilities as

indicated in the report. Excerpt from the 1994 Master Drainage Study and the Developed
Conditions Flood Routing Map is provided as EXHIBIT-8.

8 Hydraulics

We developed an independent water-surface profile models for the onsite north wash using
U.S. Army Corps of Engineers’ Software River Analysis System (HEC-RAS) version 4.1.0.
The intent of this analysis was to verify that the proposed North Troon Tract V does not
adversely impact adjacent property and to confirm that finished grade and pad elevations will
be elevated one-foot above the adjacent base flood elevation within the Zone X floodplain.

Two HEC-RAS water-surface profile models were created to reflect the existing and proposed
conditions. The existing conditions model uses the latest field survey data of the onsite wash
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and proposed conditions was created incorporating the proposed development finish grading
elevations with the existing survey data. Results from the models were then compared with
base-flood elevation which are discussed in detail in following sections.

8.1 Parameter Estimation

Manning’s Roughness Coefficients:
The Manning’s roughness “n” of 0.035 was used for the main channel and 0.1 was
used for the overbanks. High manning's n value for an over bank area is mainly due
to presence of dense and extremely large vegetation. Refer to Figure 2 and Figure 3
below that shows photos of existing onsite wash we took during the recent site visit..

Fig 2. Looking West, Downstream view from Fig 3. Looking West, Downstream view from
White Feather Ln Culvert. 103 Place Culvert.

Expansion and Contraction Coefficients

Coefficient of expansion and contraction of 0.1 and 0.3 respectively were used
throughout the study reach. For the cross-section defining the upstream and
downstream faces of roadway culvert, coefficient for expansion and contraction of 0.3
and 0.5, respectively were used.

Cross Section Description
Channel cross sections for the hydraulic analysis were generated from ground survey
performed on April, 2016. Survey elevations were in National American Vertical Datum

1988 (NAVD). It is to be noted that cross sections were also created at the inlet and outlet
locations of the existing culverts for the HEC-RAS analysis.
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100-Year Design Flow

The 100-year design discharge for this analysis was taken directly from Pinnacle Peak
West Area Drainage Master Study (PPW ADMS) described previously elsewhere in this
report. The model shows 100-year design discharge of 155 CFS exits the project site,
along the western property boundary. As stated earlier, the onsite drainage areas are
very small with time of concentration approximately equal to 5 minutes; therefore,
coincident of occurring peaks from onsite and offsite at same time at White Feather Lane
is highly unlikely. As such, onsite flow were not considered with offsite during hydraulic
analysis. Further it should be noted that the FLO-2D printout made available by the City
(EXHIBIT-3) shows the 155 CFS to be at the downstream side of the project site. Hence,
it ca be safely assumed that the on-site runoff within the project site is already a part of
the 155 CFS. it is ailso worth noting that this value (155 CFS) was used for the entire
stream reach for the HEC-RAs analysis.

8.2 Hydraulic Analysis Results

Hydraulic analysis using HEC-RAS was performed for both existing and proposed conditions
to evaluate the water surface elevations in the analysis area for each scenario. Please refer
to Table 2 below for the comparison of 100-year water surface elevation (WS100) between the
existing and proposed conditions hydraulic model. The result show that the increase in the
WS100 due to the proposed development ranges from a minimum of 0.00 ft. to a maximum of
0.07 ft depending on the location of the river station used for the analysis. It is clear that the
increase in the WSE1aois limited within the project site. It can also be safely deduced that the
increase in the water surface elevation which is mainly due to the obstruction provided by the
proposed buildings is practically insignificant and therefore, does not impose any adverse
impact to the adjacent properties. In fact, the 100-year water surface elevation matches
between the existing and proposed conditions at the adjacent properties located just west of
White Feather Ln and east .of 103" Place Culvert. The proposed lowest finished floor
elevation for the North Troon Tract V development is at 2552-feet which is approximately 2.3-
feet above the adjacent WSE100 and minimum 1 foot above the highest adjacent grade.

It is to be noted that the existing 2-36-inch diameter RCP culvert along the White Feather
Lane and 1-24-inch diameter HDPE culvert along 103" Place will be significantly overtopped
during the existing and proposed 100-year storm runoff event. Approximate limit of the 100-
year water surface elevation is delineated for the onsite wash for both the existing and
proposed conditions. The WS1ao limit delineation shows that there is not any adverse impact
due to the proposed development on and off the site. Please refer to EXHIBIT-9 for HEC-
RAS output and EXHIBIT-6 for limits of Existing and Proposed 100-year water surface
delineation map during the existing and proposed conditions.

A compact Disc (CD) containing the HEC-RAS analysis files and pdf version of the drainage
report, caiculations and exhibits is also provided to the client for inclusion with the submittal
of the revised documents.
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Table 2. 100-year WSE Comparison between Existing and Proposed Conditions

o . Existing : Proposed . Difference
HEC-RAS Cross | Conditions WSEL | Conditions WSEL WSEL 100-Yr
Section ID 100-Yr 100-Yr (ft)

600 2554.56 2554.56 0.00

549 2553.98 2553.98 0.00

522 2554.00 2554.00 0.00

504 2554.00 2554.00 0.00

450 103" Place Culvert ( 1-24-inch diameter HDPE)

423 2549.65 2549.66 +0.01

405 2549.32 2549.35 +0.03

376 2549.01 2549.08 +0.07

348 2548.98 2549.05 +0.07

300 White Feather Lane Culvert (2-36-inch diameter RCP)

283 2545.19 2545.19 0.00

158 2544 .04 2544.04 0.00

100 2543.53 2543.53 0.00

9 Conclusions and Recommendations:

The followmg conclusions are derived from the drainage study on this parcel:

Vi,

vii.

Offsite flow for the project site is estimated from the Pinnacle Peak West Area
Drainage Master Study (PPW ADMS) Flo-2D model. The ADMS shows the site
receives offsite runoff of approximately 155 CFS coming from the east.

The offsite runoff is conveyed through the property along the existing onsite wash
designated as Wash-1 in the report.

The proposed development does not encroach into the existing drainage ways and
only adds negligible amount of flows:

The proposed grades will direct the offsite and onsite flows to the historical
locations. The proposed development has no adverse impact to the entire
community drainage system or the adjacent properties.

The proposed finished floor elevation for the North Troon Tract V development will
be 2552-feet which is approximately 2.3-feet higher than the adjacent WSE1o0yrand
minimum 1 foot above the highest adjacent grade.

Onsite detention basin is not considered necessary for the developed conditions due
to the small increase in runoff volume (858 cubic feet) between the pre and post
developed conditions and due to the fact that the original Master Drainage Plan
stipulated future construction of tennis courts and a club house in the project site and
already accounted for the on-site runoff due to these facilities within the regional
facilities as indicated in the referenced Master Drainage Plan. Runoff from the
proposed development will sheet flow into the existing onsite wash.

The maximum increase in the 100 year water surface elevation due to the proposed
development is only 0.07 ft, which is less than 1 inch. This increase in the WS1oo

8
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is limited within the project site and does not result in any adverse impact to the
adjacent properties.

vii.  All hydrologic and hydraulic calculations and designs for this project will comply
with the Maricopa County Flood Control District's and City of Scottsdale Drainage
Design Manual.

~ The following are Engineer's recommendations to the developers/homeowners:

i. Keep the wash and the surrounding areas ciean. Do not dump any loose dirt in
the wash channel.

i. Inspect wash and both inlet and outlet side of the existing culverts during and
immediately after a major storm event. Clean any sediment deposit on the
upstream side of the culverts immediately following a major storm event.

Report Prepared & Submitted

Fiagp. @ arsl

Punya P. Khanal, Ph.D., P.E.
Everest Consuliting Services, PC

¢ . Digitally signed by Punya P
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Preliminary Hydrology for Troon North resort Site, Case 409-PA-93, by Gilbertson
Associates, Inc., February 1994.

Pon=

ECS Ref # 16-08



11 EXHIBITS

EXHIBIT-1
EXHIBIT-2
EXHIBIT-3

EXHIBIT-4
EXHIBIT-5
EXHIBIT-6
EXHIBIT-7
EXHIBIT-8
EXHIBIT-9

Existing Site Topography.
Existing Drainage Area Delineation and Flow Pattern.

FLO-2D 100 YR Flow Printout from Pinnacle Peak West Master Drainage
Study. _

FEMA FIRM Panel for Project Site.

Proposed Drainage Area Delineation and Flow Pattern.

Limits of 100 Year Water Surface Elevations for Before and After Conditions.
Details On-Site Runoff Calculation from EXCEL Worksheet.

Excerpts from 1994 Master Drainage Study by Gilbertsbns and Associates.
HEC-RAS Analysis Selected Output Pages.
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EXHIBIT-7: Detail On-Site Runoff Calculation
from Excel Worksheet



Existing Conditions 100-year Discharge Calculations

Drainage Land Use Type Drainage Area Runoff Coefficient Ramfa;ll
Area ID Intensity Q100
ft? acres C (in/hr) (cfs)
E-1 Undisturbed Natural Desert 1990 0.046 0.45 0.2
E-2 Undisturbed Natural Desert 6549 0.150 0.45 S.14 0.6
E-3 Undisturbed Natural Desert 21459 0.493 0.45 2.0

0.689




Proposed Conditions 100-year Discharge Calculations

Dralnage . Weighted Runoff Rainfall
Area ID Land Use Type Drainage Area Runoff Coefficient Coefficient C Intensity Q100
' ft? acres C (in/hr) (cfs)
P-1 Undisturbed Natural Desert 1824 0.042 0.45 0.45 0.2
Duplex Building 7822 0.180 : 0.94 0.72 9.14
P-2 " DL2- Desert Landscaping 6248 0.143 0.45 2.1
P-3 Undisturbed Natural Desert 14107 0.324 0.45 0.45 1.3




Existing Conditions Runoff Volume

DA ft? acres
30019 0.689

Runoff Coefficient :
Undisturbed Natural Desert - 0.45 Table3.2 Runoff Coefficient for Maricopa County (DDM_Volume1)
100-year 2-hr Rainfall Depth 2.69 inches NOAA-14

Volume calculations should be done by applying the following equation:”

V= c(l—';)A

where:
V = calculated volume, in acre-feet.
C = runoff coefficient from Jable 3.2.
P = rainfall depth, in inches.
A = drainage area, in acres.
Existing Cond Volume (V) 0.070 acre-ft

3028 ft°



DA

P-1

P-2
P-3

Runoff Coefficient

DL2- Desert Landscaping
Town House (R-2, R-4)
Undisturbed natural desert
100-year 2-hr Rainfall Depth

Proposed Conditions Runoff Volume

. Weighted Runoff
Land pse Type Drainage Area Runoff Coefficient AXC Coefficient C
t? acres C

Undisturbed Natural Desert 1824 0.042 0.45 0.019 0.45
Duplex Building 7822 0.180 0.94 0.169 0.72
DL2- Desert Landscaping 6248 0.143 0.45 0.065
Undisturbed Natural Desert 14107 0.324 0.45 0.146 0.45

0.689 :

0.000 Cw Total 0.58

Figure 4.1-4 Runoof Coefficient for Rationa Method

0.45

0.94

0.45

2.69 inches NOAA-14

Volume caiculations should be done bj applying the following equation:

v (2

where:

2 v O <
]

Existing Cond Volume (V)

calculated volume, in acre-feet.
runoff coefficient from Jable 3.2. ‘
rainfall depth, in inches.

drainage area, in acres.

0.089 acre-ft
3886 ft*




Precipitation Frequency Data Server Page 1 of 4

NOAA Atlas 14, Volume 1, Version 5 .
Location name: Scottsdale, Arizona, US* /
Latitude: 33.7450°, Longitude: -111.8597° g

Elevation: 2551 ft*
* source: Goagle Maps —

POINT PRECIPITATION FREQUENCY ESTIMATES
Sanja Parica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Mailaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geofirey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF tabular | PE_graphicat | Maps & aerals

PF tabular .

PDS-based point precipitation frequency estimates with 90% confidence intervais (in inches)’ "
Durati | Average recurrence interval (years) ]
[Puration)== C_2 5 10 25 50 |00 ]| 500 1000 ]

5-min ! 0.234 0.306 0412 0.492 0.600 0.680 0.762 J' I 0954 1.04
(0.195-0.288){1(0.256-0.375)}[(0.341~0.504)}{0.405-0.601{(0.486-0.728)|(0.545-0.821){{(0.601-0.918 0657 102) 0.725-1.15)l{(0.775-1.26

10-min |[__0-357 0.465 0.627 0.750 0.912 1.04 1.16 1.45 159
0.297-0.438)}((0.389-0.571)(0.519-0.768)|(0.616-0.915)|] (0.740-1.11) || (0.830-1.25)|| (0.915- 1.40) 100 155) {1.10-1.75) || (1.18-1.92

15 0.443 0.577 0.778 0.930 1.13 1.28 1.59 180 1.97
-min | 368-0.543 (0.482-0.709)40.643-0.951)1 (0.764-1.13) || (0.917-1.37) || (1.03-1.85) || (1. 13 {1.24-1.92) |1 (1.37- 217) [(146-2.38)

0 0.596 o 777 1.05 125 1.52 1.73 1. 94 2.15 [ 2.65 |
-min 1, 496-0.731 (0 649-0.954)]| (0.866-1.28) || (1.03-1.53) || (1.24-1.85) || (1.39-2.09) || (1.53-2.33) [| (1.67-2. 58) (1. 84 292) {1.97-3.20)

50 0.737 0.961 1.30 155 189 | 214 | 240 3.00 3.28
=min N .614-0.905)|| 0.804-1.18)|| (1.07-1.59) || (1.27-1.89) {1.53-2.29) || (1.71-2.58) || (1.89-2.89) || 2. 07 320) (2.28-3.62) || (2.44-3.96

2 [ o.a8s4 1.10 1.46 1.74 212 2.40 2.69 3.38 3.69
" l.720-1.02) || ©0.831-1.33) || (1.23- 175) (1.45-2.08) || (1.74-2.52) |} (1.95-2.85) i (2.15- 319) (235-3 54) || (2.61-4.01) || (2.79-4.41)

3hr 0.918 147 1.84 2.2 2.52 3.18 3.64 401
{0.774-1.12} || (0.9%4-1.43)]| (1 29-1 .86) || (1.51-2.19) || (1.81-2.65) || (2.04-3.02) || (2. 27 340) (2.50-3.80) )| (2.78-4.35) {| (3.00-4.81)

6-hr 1.10 1.38 1.76 " 2.05 2.46 2.78 312 3.46 3.91 4.26
(0.948-1.29) || (1.20-1.63) || (1.51-2.06) || (1.75-2.40) || (2.07-2.87) || (2.31-3.23) |} (2.55-3.62) || (2.78-4.02) || (3.07-4.54) || (3.27-4.96)

12-hr 1.31 1.65 2.07 " 2.41 2.86 3.21 357 3.93 4.41 478
1.14-1.53) |[ (1.44-1.93) || (1.79-2.41) |} (2.07-2.79) || (2.43-3.31) || (2.70-3.71) || (2.96-4.12) || (3.22-4.54) || (3.53-5.11) || (3.76-5.57

24-hr I 1.57 1.99 2.60 " 3.09 3.78 4.34 494 557 6.46 719
{1.38-1.80 (1.76-2.29 2.28-2.98 (2.69-3.54) || (3.26-4.34 53.70—4.99[ 4.15-5.71 | 4.60-6.48) || (5.21-7.61} || (5.68-8.55)

2-d 1.79 2.28 3.02 3.61 4.45 512 584 || 661 7.69 856 | .

Y || (1.56-2.06) || (2.00-2.63) || (2.63-3.46) ]| (3.13-4.13) || (3.84-5.10) || (4.34-5.90) || (4.88-6.77) |[(5.45-7.72)|| (6.13-9.08) || (6.77-10.2)

3-d 1.91 244 3.25 3.92 4.86 5.64 6.48 7.37 8.66 9.71
' AY | (.67-2.19) || (2.14-2.80) || (2.84-3.72) || (3.40-4.46) || (4.18-5.56) || (4.80-6.47) || (5.44-7.48) }| (6.10-8.59) ]| (7.00-10.2) || (7.70-11.6)

4-da | 2.03 261 3.49 422 528 | 645 | 7.1 8.13 9.63 10.9
Y |[(1.78-2.32) || (2.29-2.98) || (3.06-3.98) || (3.68-4.80) || (4.55-6.01) || (5.26-7.05) (599 820) {6.75- 947) (7.80-11.3) || (8.64-13.0)

7-da 2.34 3.00 4.03 4.88 6.13 747 " 1.3 12.8
Y 1 (2.04-269) || (2.62-3.45) || (2.51-4.63) || (4.23-5.60) [| (5.25-7.04) || (6.08-8.27) (694 965) (7.85- 112) (8.12-13.5) [ (10.1-15.5)

10-da 2.56 3.29 4.40 532 6.65 ‘ 7.76 8.95 || 10.2 121 13.7

Y || 2.25-2.94) || 2.89-3.17) || (3.85-5.04) || (4.62-6.07) J| (5.72-7.61) || (6.59-8.90) || (7.51-10.3) [[(8.47-12.0)|| (0.79-14.4) || (10.8-16.4)
20-da 3.27 4,21 5.60 -| 6.69 8.21 9.41 10.7 12.0 13.9 154

Y || (2.87-3.73) || (3.70-4.80) |{ (4.90-6.37) (5.82-7.61) || (7.09-9.36) || (8.06-108) || (9.06-12.3) |} (10.1-14.0) || (11.4-16.4) [| (12.5-18.3)
30-da 3.88 5.01 6.66 794 [ 970 | 111 125 14.1 16.1 17.8

¥ It (3.40-4.43) || (4.90-5.71) || (5.83-7.56) || (6.93-9.01) || (841-11.0) || ©@53-12.7) |[ (10.7-14.4) [l (11.8-16.2) |l (13.4-1B.9) || (14.5-21.0)

45-da 4.63 5.98 7.95 947 11.5 13.2 14.9 16.6 19.1 21.0
Y || (4.08-5.27) }| (5.27-6.80) || (6.98-9.02) || (8.28-10.7) || (10.0-13.1) || (11.3-15.0) || (12.7-17.1) [[(14.0-19.3) || (15.8-22.4) | (17.1-24.9)
60-d 5.20 6.73 8.91 0.5 12.7 144 16.2 18.0 20.4 224
AY || (4.58-5.90) || (5.94-7.63) }l (7.84-10.1) || (9.25-11.9) || (11.1-14.5) || (12.5-16.5) | (13.9-18.6} [l (15.2-20.8) |} (17.1-24.0) || (18.4-25.5)

" Pracipitation fraquency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 80% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not

checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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NOAA Atlas 14, Volume 1, Version §
Location name: Scottsdale, Arizona, US*
Latitude: 33.7450°, Longitude: -111.8597°

Elevation: 2551 ft*
* source: Goagle Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Haim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewaer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PE_tabular | PE_graphical | Maps & _aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)’ ]
Durath Average recurrence interval (years) ]
uration ——— ——
1 T2 1 5 U % [ 2 | _s0o_ ] 100 | 200 | 500 L1000 |
S-min Il 2.31 ]I 3.67 494 5.90 7.20 8.16 | 914 " 10.1 11.4 12.5
{2.34-3.46) J] (3.07-4.50) || (4.09-6.05) || (4.86-7.21) || (5.83-8.74) [| (6.54-9.85) || (7.21-11.0) || (7.88-12.2) || (8.70-13.8) || (8.30-15.1)
10-min 214 " 2.79 3.76 450 5.47 | 6.21 6.96 " 7.71 8.7 9.52
(1.78-2.63) || (2.33-3.43) || (3.11-4.61) || (3.70-5.49) || (4.44-6.65) || (4.98-7.50) || (5.48-8.38) || (6.00-9.28) }i (6.62-10.5) || (7.07-11.5)
15-min 177 2.31 " 3.1 3.72 4.52 513 5.75 6.38 7.20 7.86
N (1.47-2.17) || (1.93-2.84) || (2.57-3.80) [{ (3.06-4.54) || (3.67-5.50) || (4.11-6.20) || (4.54-6.92) |l (4.96-7.67) (5.47-8.69) || (5.85-9.52)
30-mi 1.19 1.55 2.09 2.50 3.05 3.46 3.87 4.29 4.35 5.29
N ) 0.992-1.46) || (1.30-1.91) || (1.73-2.56) || (2.06-3.05) || (2.47-3.70) || (2.77-4.17) || (3.05-4.66) || (3.34-5.16) || (3.69-5.85) || (3.94-6.41)
60-min || 0:737 0.961 1.30 1.55 ‘ 1.89 2.14 2.40 2.66 3.00 3.28
0.614-0.905)|] (0.804-1.18) || (1.07-1.59) || (1.27-1.89) || (1.53-2.29) || (1.71-2.58) || (1.89-2.89) || (2.07-2.20} || {2.28-3.62) || (2.44-3.96)
2hr 0.427 0.551 0.732 0.870 1.06 1.20 1.35 1.49 1.69 1.85
0.360-0.512){1(0.466~0.664)1|(0.614-0.878)} | {0.722-1.04) }] (0.868-1.26) | (0.974-1.43) || (1.08-1.60) || (1.18-1.77} || {1.31-2.01) }| (1.40-2.20)
3-hr 0.306 0.391 0.509 0.603 0.734 0.838 0.945 1.06 1.21 1.34
0.258-0.372);1{0.331~0.477 1{(0.428-0.619){(0.503-0.731}§0.603-0.883)|| (0.673-1.00) || {0.754~1.13) [] (0.831-1.27) || (0.926-1.45) |} (0.998-1.60)
6-h 0.183 0203 | 0343 0.411 0.465 0.520 0.577 0.652 0.712
-nr (0.158-0.216)][(0.200~0.272)[(0.252-0.344)]((0.292-0.401){|(0.346-0.479)||(0.386-0.540) |(0.426-0.604 u0.464—0.6?1 (0.512-0.758)](0.546-0.828

12-hr 0.109 0.137 0.172 0.200 0.238 0.267 || 0.296 0.326 0.366 0.396
| 0.085-0.127](0.118-0.160)][(0.149-0.200)| (0. 172-0.232){ [(0.202-0.275)| |(0.224-0.308)| |{0.246-0.342)}|(0.268-0.377 h0.293-0.424 (0.312-0.463

24-hr 0.065 0.083 0.108 0.129 0.157 0.181 0.206 0.232 0.269 0.299
0.058-0.075){|(0.073-0.095)[(0.095-0.124 ‘(0.112-0.147 0.136-0.181)[[(0.154-0.208)}(0.173-0.238)]|(0.192-0.270}(0.217-0.3174}(0.237 -0.356'

2.da 0.037 0.048 0.063 0.075 0.093 0.122 0.138 0.160 0.178
y K0.033-0.043)|{(0.042-0.055){{0.055-0.072){(0.065-0.086 §0.079-0.106)( {(0.090-0.12331(0. 102-0.141){)(0.113-0.161)1(0.129-0.189¥K0.141-0.213

3-da 0.026 0.034 0.045 0.054 0.068 0.090 0.102 0.120 0.135
y 0.023-0.030){[(0.030~0.039)||(0.039-0.052)||{0.047-0.062)K0.058-0.077)]|(0.067-0.080)](0.076-0.104 §|(0.085-0.119){(0.087-0.142){ [(0.107-0.161

4-da 0.021 0.027 0.036 _ 0.044 0.055 0.064 0.074 0.085 0.100 0.113
Y 0.019-0.024)]K(0.024-0.031)||{0.032-0.041)]|(0.038-0.050%0.047-0.063)] [{0.055-0.073){1(0.062-0.085(0.070-0.099){{(0.08 1 -0.118)|(0.080-0.135

T<da 0.014 0.018 0.024 0.029 0.036 0.043 0.049 0.057 0.067 0.076
y 0.012-0.016)]K0.016-0.021)]|{0.021-0.028)]|(0.025-0.033 )} K0.031-0.042)}|(0.036-0.049)|(0.041-0.057 §|(0.047 -0.067 }|(0.054 -0.080¥)(0.060-0.092

10-da 0.011 0.014 0.018 0.022 0.028 0.032 0.037 0.043 0.051 0.057
y (0.009-0.012)]{(0.012-0.016)4|(0.016-0.021){((0.019-0.025)¥0.024-0.032)}[(0.027 -0.037}|(0.031-0.043 §|(0.035-0.050}|(0.041-0.060} |(0.045-0.068

20-da 0.007 0.009 0.012 0.014 0.020 0.022 0.025 0.029 0.032
Y 0.006-0.008){(0.008-0.010)]((0.010-0.013)]1(0.012-0.016 §[(0.015-0.020}{((0.017-0.022}1(0.019-0.026 11(0.021-0.029)[(0.024-0.034 }1(0.026 -0.038

20-da 0.005 0.007 0.009 0.015 0.017 0.020 0.022 0.025
y (0.005-0.006){|(0.006-0.008}|(0.008-0.010){|(0.010-0.0133%0.012-0.015)]|(0.013-0.018){|{0.015-0.020){ |(0.016-0.0224K0.019-0.026){ |(0.020-0.029)

45.da 0.004 0.006 0.007 0.009 0.011 0.012 0.014 0.015 0.018 0.019
y (0.004~-0.005)]|(0.005-0.006 ] (0.006-0.008}{{{0.008-0.010}§0.008-0.012){|(0.010-0.014){|(0.012-0.016 }|(0.013-0.018)K0.015-0.021){|(0.016-0.023

60-da 0.004 0.005 0.006 0.007 0.009 0.010 0.011 0.012 0.014 0.018
Y (0.003-0.004}|](0.004-0.005)}(0.005-0.007)[{{0.006-0.008 ] 0.008-0.010)|[(0.009-0.011){|{0.010-0.013)|(0.011-0.014§§0.012-0.017){|(0.013-0.018

! Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence infervat) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

i Please refer to NOAA Atlas 14 document for more information.
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EXHIBIT-8: Excerpts from 1994 Master Drainage
- Study by Gilbertsons and Associates



