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1 EXECUTIVE SUMMARY
The subject property is a proposed residential development of +/- 20 acres of undeveloped land located
within the City of Scottsdale. The site is located on the NWC 132"¢ Street and East Pinnacle Vista Rd. The
parcels are currently zoned R1-70 ESL and will be developed as thirteen residential lots with associated
open space and public roads. The purpose of this report is to support an application for a ESL Density
Incentive in accordance with the City of Scottsdale zoning ordinance and the environmentally sensitive
land ordinance.

City of Scottsdale Quarter Section water maps show there is currently no water infrastructure near the
project. The site falls within Quarter Section 50-59. According to the Addendum to Water BOD Report
for Reata Ranch, dated September 2014, and Quarter Section Map 50-57, the closest existing water
main is located at approximately Rio Verde Drive (Dynamite Blvd.) and 122™ Street. An existing 20"
transmission main and an existing 12" golf course irrigation line are located in the Rio Verde R/W at this
location. The Reata Ranch BOD report discusses the proposed water infrastructure from the connection
to these existing water mains. A proposed 16-inch water main is planned along Rio-Verde Drive from
120th Street (connecting into the existing main) to 128" Street feeding and@(lstmg PRV, and a 12-inch
water main from 128th Street to 136th Street. A 12-inch water main is also probosed south from Rio
Verde Drive, down 132" street to E. Pinnacle Vista. *Fubwae 7

2. INTRODUCTION
2.1 PLAN OBJECTIVE:
The purpose of this report is to provide discussions defining the water system concepts
necessary to corhply_ with the requirements outlined in the City of Scottsdale Design Standards &
Policy Manual. It is intended to describe the requirements of providing water service to the site.
At detailed study (with flow testing and calculations) of the existing and proposed water system
will be completed prior to submission of the improvement plans to the City of Scottsdale. '

2.2 SITE LOCATION
The project property consists of one (1) parcel of land located on the NWC 132" Street and East
Pinnacle Vista Rd. It is further defined as being in the E % of the SE % of the NW % of Section 36,
Township 5 North, Range 5 East of the Gila and Salt River Base and Meridian, Maricopa County,
Scottsdale, Arizona; Parcel ID number is APN: 216-77-024C. Refer to FIGURE 1 - Vicinity Map for
the project’s location with respect to major cross streets.

The site is bounded by E. Pinnacle Vista to the south, N 132 Street to the east, and the Desert
Estates at Pinnacle Peak subdivision to the north and the east. The site is located approximately
% of a mile south of Rio Verde Drive.

Desert Estates at Pinnacle Peak is a recorded residential subdivision adjacent to the property,
that is currently in the process of re-platting, and re-approval for onsite and offsite
infrastructure. We have used the Addendum to Water BOD Report for Reata Ranch, dated
September 2014, is the basis of this study. 7

Shea and 110" Street Water Capacity Report Page 1
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23 PROPOSED DEVELOPMENT

2.3.1 Existing Site Description:
Land ownership includes 20.05 +/- net acres (19.26+/- gross acres) of undeveloped land
designated as R1-70 (Single Family Residential-Low Density) per City of Scottsdale
Zoning Map 39.

The site slopes from west to east and contains average cross-slopes generally ranging
from 2% to 15%. Predominantly, the buildable areas of the site contain slopes ranging
from 2% to 10%. The Rio Verde Wash 10 Tributary 3 splits the center of the property.
FIRM Map Number 04013C1331M dated November 4, 2015 indicates this site is
designated as Zone “X” with a portion of the property zone AE where the Rio Verde
Wash 10 Tributary 3 crosses the site. A CLOMR has been approved by FEMA for
improvements along this tributary, but the improvements have yet to be completed. A
recorded drainage easement along this tributary exists for installing these drainage
improvements. Two thirds of the AE zone have base flood elevations determined while
the western one third was not part of the detailed study. The layout of the residential
lots is such that the developable envelopes are outside of the determined flood plain
and the dedicated drainage easement. Finished floor elevations for the home sites will
be set a minimum one (1) foot above the high-water elevations of this tributary. Refer
to FIGURE 2 for an aerial of the overall project existing conditions.

The City of Scottsdale Water Quarter Section Map (QS 50-59) shows the project site
with no water infrastructure in the area. Also included is Quarter Section Map (QS 50-
57) showing the nearest point of connection at this time. Refer to Figures 3 and 4 for
the COS Water Quarter Section Maps (QS 50-59 and 50-57).

Due to the lack of current water infrastructure in the area, the parcel will be developed
subsequent to or concurrently with the Reata Ranch development which proposes a i3
inch water main fi’dht'if\é the property. This water main is proposed as part of the Reata
Ranch — Offsite Improvement plans currently being process through the City of

Scottsdale under Case #2-PP-2014 a'h'('i"(élén #5483-14. o

2.3.2 Proposed Site Development:

The property is proposed to be developed with a lot configuration for thirteen
residential units. The development will include two 24’ wide cul-de-sa-lcrroadwa;/é
ent'er_i_ng from 132" Street. Refer to Appendix Il for the preliminary utility plan showing
the proposed site Iayout'.

\
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An 8” main is proposed at each roadway tying into th,eAp[ppgsed 12" DIP water main per
the Reata Ranch — Offsite Improvements(.(l?rlain #5483-14). \Domestic and irrigation
services to the units will be tapped off these new 8” mains. \\_\ "3

3. DESIGN CRITERIA
3.1 UTILITY DEVELOPER GUIDE CRITERIA
This project is designed using 13 du / 19.26 gross acres = 0.67 du/ac. Refer to Table 1 below for
applicable “Design Criteria for Water Systems” based on Figure 6.1-2 (<2 du/ac) in accordance
with the City of Scottsdale DS&PM.I/

Table 1 - COS Design Criteria by demand type

Average Day Max Day Peak Hour
Land Use Demand Peaking Peaking
(gal/day/unit) Factor Factor
/Résidential
V(<2 bU/ac) 485.6 2.0 35

The system pressures, velocities, head losses and fire flow are in accordance with the COS
DS&PM as follows:

Minimum Pressures:

50 psi residual pressure at the highest delivery point and 30 psi @ max day +fire flow -

o’

Maximum Pressures:
Maximum Pressure =120 psi, ~~

The City of Scottsdale operates its system such that pressures may exceed 80 psi. Therefore, the
city requires all metered services to have a pressure-regulating valve installed on the private
service line per DS&PM 6-1.402" /0 7. 7

Velocity & Head loss:

e 10 ft. head loss maximum per 1,000 linear feet of pipe for pipes less than 16 inches in
diameter.

Hazen-Williams Coefficient 130

Fire Flows:
This site is under the jurisdiction of the City of Scottsdale Fire Department. Fire flows must be in

accordance with the 2015 International Fire Code which, for one- and two-family dwellings, is
determined as follows:

e Dwellings having a fire-flow calculation area that does not exceed 3,600 s.f. that have
automatic sprinklers shall be 500 gpm for 1/2 hour. o/~ / G e
N9 Q0
ofay / ¥.0

, i . - ? < .'c
.J e 1€ v /L e /’ 7% A € NALF / »
fir il comerd o 7360,

-~ . L /914 & f‘l'(")
s F. Homes. Confirm (fome /562

P

4, DEMANDS i - /
G B S 3 G //' yaya / 1’!’/'(4'(#'\((- 3
4.1 PROJECT USE DESCRIPTION Vs .// ‘//’., Vel M Iy K v

i
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Proposed demands for this project are based on a Residential Demand per Dwelling Unit for a
density <2 DU/ac. Refer to Table 2 below for the proposed water demand calculations based on
the design criteria established in Section 3.1 ahove

Table 2: Water Demand Calculations

Peak
. Avg. Day | Max Pay Hour Avg. Day Max. Day Peak Hour
Units Flow Peaking PEaking Demand Demand (GPD)
(gpd/unit) Factor Factor (GPD) (GPD)
Res. (<2 DU/ac) 13 | 485.6 2 35 6,312.8 12,625.6 22,094.8

BLDG UNITS

TOTAL PROPOSED (’é“-l
!
\

TOTAL DEMANDS (GPD): | 6,312.8 12,625.6 22,094.8
TOTAL DEMANDS (gpm): 4.38 8.77 15.34

— Wkt e flwa unit v, ?
42  ZONING Whed e tlwa wnit nee. -

This site is in Zone 11 according to Figure 6.1-3 Pressure Zone Map in DS&PM.
\/
4.3 PHASING OF DEMANDS
This residential project may be phased as dictated by unit demand. The infrastructure will be

built in a single phase. o _ _
\v \( l\;‘\ﬁkt T"'\fl_‘x g Dc[

4.4  SUMMARY NARRATIVE OF DEMANDS + Five Llow

e ——

& (l Vv

The demand scenario that governs the design was th{beak hour demand; “ind / OV L
e VIA VAL

EXISTING FACILITIES / CONDITIONS

51 PREVIOUS MASTER PLANS
No existing master plan or water report is available from COS for this site. However, a copy of
the Addendum to Water BOD Report for Reata Ranch, dated September 2014 has been included
in Appendix | of this report.

PROPOSED FACILITIES
6.1 DISTRIBUTION SYSTEM PIPING
6.1.1 Onsite:
The proposed water supply will consist of two new 8” public water lines and two new
fire hydrants. The proposed 8” pipe will be DIP in accordance with COS requirements.
\
Domestic service will be provided by 1“ copper service connections to each lot.
Irrigation will be tapped from the domestic service and require backflow prevention.

Irrigation for common areas will be provided by a separate system tapped from the 8”
line and maintained by the Home Owners Association.

Shea and 110" Street Water Capacity Report Page 4
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6.1.2 Offsite Infrastructure:
Assuming this development proceeds the development of Reata Ranch no offsite
infrastructure is required to service this site‘; /

7 2 WATER MODEL
7.1 DESCRIPTION OF MODEL

The final model of the proposed water system will be designed to meet the criteria of COS

Water, the Arizona Department of Environmental Quality (“ADEQ”), and Maricopa County

Environmental Services Department (“MCESD").

Bentley WaterCAD® Version 8i will be used to model the water system.
Network analysis input parameters included the following:

Pipe diameters (inches)

Pipe lengths (feet)

Pipes invert elevations (feet)

General Purpose Valve to model Water Meter and Double Check Valve Assembly
A reservoir and a pump to model the fire flow test performed

System demands (gpm)

Fire flows (gpm)

Model piping is ductile iron pipe using Hazen-Williams frictional losses (C = 130)

RO E W

Output parameters will include but not necessarily limited too:

1. Pressure (psig) . _ _ : ‘
2. Flow rates (gpm) \v W l wde e Wovst case Saevavic
3.Veloetites (h3) a7 polide 16 Max Da ( x Tve Flow
4. Head loss (feet)

i)(' Yy Wiy o\
However, referencing the modeling results from the Water BOD Report for Reata Ranch durmg
maximum day and peak hour conditions provides a pressure of roughly 77 psi within the -
waterline within 132" street. (Refer to Appendix | at nodes 7 and 23). During Max Day and
Peak hour the pressure in this line is constant (77 psi) at both of the proposed taps for this
subdivision. The Hazen Williams headloss equation provides a negligible friction loss for the
approximately 400 foot of 8-inch pipe providing service to the proposed subdivision.

Py 4.52 Q"%

Spsi per foot = _L = W

Where;

e Suiperiooe = frictional resistance (pressure drop per foot of pipe) in psi/ft
e P, =pressure drop over the length of pipe in

e L=length of pipe in feet

« Q-=flow, gpm

Shea and 110" Street Water Capacity Report Page 5
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e C=pipe roughness coefficient (130)
o d =inside pipe diameter, (inches)
e H¢=friction headloss
S (psi/ft) = [4.52 x (15 gpm)"¥52] / [(130)"1852x (8.38)"470%= 2,640 X 10°° psi/ft
: rl- V5. 7%] l\\ [ ."\ \.C“(Lz'.‘\, (f‘ rﬂ('t,:\ (:)('ﬁ\f ‘ r?’ -‘: ({‘¢ \cf\.*i

At 400 If of onsite pipe length; — s 0 ;
o MES00 4 Pva 1’ A oS v, 2igf
Hf - 00011 psr l“:l g \ l Vv . 1 \(( d {{r \5 L._. J’ . {! ;
e ‘({ (wi[)‘“ (| \l‘(‘(\tt)‘ v a3 J}—
w ' \
J Apprommatelydo ft - 15 ft (4 3 p5| 6.5 p5|) of elevation head loss will occur at the highest L
‘é proposed PAD elevatlon on site. Consequently, the minimum Max Day and Peak Hour pressure
should be around . s Ve ,
Zlv (” Naocle f(/\pp l) 2500 YA \'Kt‘““- '(\1 > ‘\/‘\/\i-'.- "‘*'{\tq‘"lr.z( 1‘\‘}111(3& (
-':. & £ 'e — 2N ™ “ ){3.| '.“"' A ]
~i\e 6 2 3M|n|r’nu‘m s‘;té preséér!ev 7‘7 p5|! ’b 0011 p5|— 6.5 p5| )0 p5| £V head los

7.2 ASSUMPTIONS M
Please refer to Section 3.1 for the design criteria. = ———

The general methodology that will be used to provide the final design of this water
infrastructure will consist of modeling a network of water distribution mains to meet COS
pressure, head loss, and water demand requirements during daily demands and fire events. The
connection to the water system will be modeled as a reservoir and pump. The pump will
simulate the pressure drop and the available flow from the existing water system as depicted by
the fire flow test. \

7.3 SUMMARY OF RESULTS

Modeling of the water system will be completed in the final BOD water report for the

subdivision.

8. SUMMARY / CONCLUSIONS
8.1 CONFORMANCE TO DESIGN GOALS

e The proposed water main will be designed in accordance with COS design standards and
policies'. The following summary is based on the above analysis summary.

e Minimum 50 psi residual @ highest delivery point required, 70.5 psi minimum prowded
(per standard headloss calculations). — 9w (v 2oy \( LJ\( WSS W

e Minimum 30 psi @ max+ fire flow required. Da y ke Fr Cov ké\v g

e 10 ft of headloss per 1000 feet of pipe will not be exceeded during fire flow conditions.

v M

e The system will be designed to support the minimum 500 gpm fire flow requirements.
o If homes exceed 3,600 sf a fireflow rate of 1500 gpm will be required. This can be reduced
to 750 gpm with the installation of a fire sprinkler system.

8.2 REQUIRED FACILITIES AND PHASING
e Proposed facility improvements for this project are limited to a two 8" mains (approximately
400 If each), two new fire hydrants, and 1” domestic service connection\s.

Shea and 110" Street Water Capacity Report Page 6
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e This project will be constructed in a single phase/
\/
REFERENCES

1. City of Scottsdale Design Standards & Policies Manual-Chapter 6, Water
2. Water BOD Report for Reata Ranch, dated September 2014
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1.0 INTRODUCTION
e Purpose of Study and Relative History

The master water distribution system basis of design report (BOD) for Reata Ranch was originally
developed by SKG Enterprises, Inc. on August 24™ 2012 (Reference 1 and Appendix B). This Water
BOD report was approved by the City of Scottsdale under case number 3902-12 on September of 2012.
Further, the proposed offsite waterline, along Rio Verde Drive, was designed as a part of Water Master
Plan (Hunn & Associates, Inc.) by GTA Engineering Inc. on April 25™, 2001 (Reference 2), which was
also City approved. Since the approval of the Rio Verde waterline design and the SKG water BOD report,
the proposed development of Reata Ranch has undergone slight lot layout configuration changes, while the
intent of the original design is still maintained.

The purpose of this addendum is to present the most recent proposed onsite water system’s layout within
the Reata Ranch development as has recently been approved by the City of Scottsdale Development
Review Board under case number 2-PP-2014 and to demonstrate that the development of Reach Ranch
(with its new and revise lot configuration) still meets the water design standards in accordance with the
City of Scottsdale’s Design Standards and Policy Manual.

e Location of Study

Reata Ranch is a proposed master planned development bounded by 136th to 128th Streets (east-west-
direction) and Rio Verde Drive to Pinnacle Vista Drive (north-south-direction) and is situated in a portion
of the north half of Section 36, Township 5 North, Range 5 East of the Gila and Salt River Base and
Meridian, Maricopa County, Scottsdale, Arizona (Exhibit 1).
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20 EXISTING INFRASTRUCTURE

Currently, there is no existing water main along the perimeter of the site. The closest existing water line to
Reata Ranch is located within the vicinity of Rio Verde Drive and 120™ Street. A proposed 16-inch water
main is planned along Rio-Verde Drive from 120" Street (connecting into the existing main) to 128"
Street (Reference 2) and a 12-inch water main from 128" Street to 136™ Street. In addition to the proposed
Rio Verde water main, additional water lines are also proposed as follow:

e 12-inch water main along 128" Street,
12-inch water main along 132" Street,
12-inch water main along 136™ Street, and
Pressure Reducing Valve (PRV) at 128" Street

3.0 ONSITEWATER DISTRIBUTION SYSTEM

The proposed water distribution infrastructure for the Reata Ranch development will consist of two
components:

1. Offsite water main along Rio Verde Drive, 128" Street, 132" Street and 136™ Street, and

2. Onsite water distribution system

It is currently anticipated that entire Reata Ranch site grading and infrastructure activities be constructed at
one time. This construction plan was a result of balancing earthwork grading activity to mitigate potential
earthwork import or export. In order to maintain flexibility to close-out of some parcels while the rest of
the parcels are still under construction, the design team has elected to submit improvement plans via seven
separate cover sheets labeled as Parcels “A” through “G”. The final plat for the development is; however,
planned to be submitted as one complete final plat document (as opposed to seven separate plats). It should
be noted; however, that all seven parcels are planned to be submitted to the City of Scottsdale for review at
the same time. Associated with seven separate plans submittals, this water BOD report was prepared as a
one document (not seven separate documents) with the understanding that the entire water system will be
constructed at one time. The water hydraulic model has been prepared as one complete system to be
constructed at one time. However, in case where one parcel should be closed-out while the rest of the
infrastructure is still being constructed, the following table has been prepared to demonstrate which parcel
can be closed-out “as a standalone parcel” and which parcel is dependent on others relative to water,
sewer, and access. It is implied that the offsite water distribution system will be constructed prior to any
onsite line installation (See Exhibit 2). It should be noted herein that the intent of the table below is not to
suggest the project will be phased, relative to infrastructure construction, but rather which parcel can be
closed-out while others are still being under construction.

Table 1 — Parcel Infrastructure Dependency

Sequence
Number

1 CLOMR Channelization grading of wash and area directly adjacent to wash.
channel grading | Installation of drainage structures within the wash to comply with the
FEMA-CLOMR application. The only utility to be installed with this
construction activity is water line and potentially dry-utility sleeves
under the drainage structures.

These plans will also include channel erosion protection and channel re-
vegetation plans.

Activity Description of Construction Work




Offsite
Improvements

Construction of offsite improvements will consist of:

136" Street: roadway, 12” water, and 4” sewer force main
132" Street: roadway and 12” water

128" Street: roadway and 12” water

Rio Verde Drive: right & left turn lanes

Rio Verde Drive: 12” & 16 water line

6. Rio Verde Drive: 4” sewer force main

These plans will also include storm-drain related construction, re-
vegetation plans, landscape & irrigation, and dry utilities.

arwONE

Parcel “E”

Residential subdivision with access drive off Rio Verde Drive.
Secondary access will be toward 132" Street (north of Parcel “C) since
the channel grading will be 100% completed prior to completion of
Parcel “E”; therefore, a graded access will be available from Parcel; “E”
to 132" Street. Water will have 2 sources, the 1% is via Rio Verde Drive
and the 2" is via 6” water line parallel to the force main connecting into
136™ Street. Sewer is available all the way to the lift station. Parcel “E”
is a “standalone parcel” that can be closed-out independent of any other
parcel.

Parcel “C”

Access is through Rio Verde and 132" Street (2 access points). Water
will have 3 sources (Rio Verde, 136™ Street, and 132" Street). Sewer is
gravity through Parcel “E”. Parcel “C” depends on Parcel “E” for sewer
outfall and therefore, cannot complete its “certificate of occupancy”
status prior to Parcel “E” sewer line construction completion.

Parcel “G”

Access is through Rio Verde and 136™ Street (2 access points). Water
will have 2 sources (Rio Verde and 136™ Street). Sewer is gravity all
the way to the lift station. Parcel “G” is a “standalone” parcel that can
be closed-out independent of any other parcel.

Parcel “F”

Access is through Rio Verde and 136™ Street (2 access points). Water
will have 3 sources (Rio Verde, 136™ Street, and 132" Street). Sewer is
gravity through Parcel “G”. Parcel “F” depends on Parcel “G” for sewer
outfall and therefore, cannot complete its “certificate of occupancy:
status prior to Parcel “G” sewer line construction completion.

Parcel “B”

Access will be through 132" Street and 128™ Street (2 access points).
Access to 128™ Street will be through the graded portion of the CLOMR
wash grading activity in sequence number 1 above. The channel grading
will be 100% completed prior to completion of Parcel “B”; therefore a
graded access will be available to 128" Street. Water will be via 2
sources (132" Street and 128™ Street) which means that Parcel “A”
water line must be installed with Parcel “B” to create the 2" water
source for Parcel “B”. Also Parcel “B” sewer outfall depends on Parcels
“E” and “C”. Therefore Parcel “B” cannot be completed without Parcels
“E”, “C”, and “A”. Parcel “B” & “A” will be submitted and
constructed together.

Parcel “A”

Access will be through 132™ Street and 128™ Street (2 access points).
Water will have 2 sources (128" Street and 132™ Street). Sewer outfall
will be through Parcels “B”, “C”, and “E”. Therefore, Parcel “A” is
depends on parcels “B”, “C”, and “E” to function. Parcel “A” cannot be
completed without Parcels “B”, “C”, and “E”.

Parcel “B” & “A” will be submitted and constructed together.




9 Parcel “D” Access is through Rio Verde, 136", and 132" Street (3 access points).
Water will have 3 sources (Rio Verde, 136™ Street, and 132 Street).
Sewer is gravity through Parcel “E”. Parcel “D” depends on Parcel “E”
for sewer outfall and 2" source water connection. Therefore, cannot
complete its “certificate of occupancy” status prior to Parcel “E”
construction completion.

10 Final Plat Final plat will be prepared is one complete documents and be submitted
“as reference” with each parcel submittal.

See Exhibit 2 for parcel configuration layout

The onsite water distribution system facility will entail the installation of the following:

e Onsite water distribution system consisting of 8-inch and 12-inch, water lines.
e 6-inch water line to create looping system at two locations.
e All water line shall be of ductile iron pipe material.

The proposed onsite distribution system design intent is to maintain pressure to range from an upper
limit of approximately 120 pounds-per-square-inch (psi) to a lower limit of 50 psi limit at the highest
end of the development’s pressure zone. The lower limit could drop to as low as 30 psi during fire flow
demand.

The water distribution system described in this report consists of ultimate buildout scenario where the
water system model considered the entire developments of the Reata Ranch. The water infrastructure
sizes for Reata Ranch development were based on this “ultimate buildout” scenario.

31 ULTIMATE BUILDOUT

Ultimate build-out is a final build-out scenario and includes the entire development areas of all 7 parcels
and all offsite infrastructure improvements. As such, the ultimate build-out water model was prepared to
include the entire Reata Ranch developments.

The proposed 127 D.I.P. along East Running Deer Trail connecting 128", 132" and 136™ streets and 8”
D.I.P. for the remaining streets within the master planned development of Reata Ranch project is to
deliver potable water and fire protection to the farthest of the development. Exhibit 3 illustrates the
general layout of the water system infrastructure for each of the parcel development.

The table below outlines the projected water demand for the proposed Reata Ranch Ultimate build-out
scenario. It describes the water demand in terms of average daily demand, maximum day demand and
peak hourly demand.




Table 2 — Water demand calculation for Ultimate Build-out Scenario

Ave. Max
: Demand Dail Dail Peak Hourl
NS S S Per Unit Dema>r/1d Dema)rl1d Demand (gpi;)
d d
2 3 4 : (gpd) (gpd) .
6 7
Parcel A 17.9 35 36 485.6 17,482 34,963 61,186
Parcel B 20.5 35 40 485.6 19,424 38,848 67,984
Parcel C 26.3 35 63 485.6 30,593 61,186 107,075
Parcel D 24.7 35 37 485.6 17,967 35,934 62,885
Parcel E 16.6 35 24 485.6 11,654 23,309 40,790
Parcel F 22.3 35 78 485.6 37,877 75,754 132,569
Parcel G 20.6 35 50 485.6 24,280 48,560 84,980
Equestrian Center

& Club House 15.3 - - 1,786 27,322 54,644 95,627
Offsite - South of Property 420 3 140 485.6 67,984 135,968 237,944
Offsite - East of 136th Street 420 3 142 485.6 68,955 137,910 241,343

Design Criteria:
. Average Daily Demand for Residential = 485.6 gpd per unit
. Average Daily Demand for Resort town homes = 485.6 gpd per unit
. Average Daily Demand for Developed Open Space - Parks = 1786 gpd per acre

. Peak Hour Demand = 3.5 X Avg Daily Flow

1

2

2

2. Max Day Demand =2 X Avg Daily Flow

3

4. Fire Flow = 1000 gpm for single family residential
5

. Fire Flow = 2500 gpm for Resort

(=]

. Offsite Water Demand was computed assuming that the surrounding Parcels are zoned as R1-130. Since Reata Ranch is 220acres, the adjoining
Parcels of 420 acres is expected to develop 140 potential residential lots. Parcel to the east (Wildcat Ridge/Scottsdale National/ Scottsdale
Appendage) is expected to develop 142 lots.

The City of Scottsdale has approved the proposed water distribution system along Rio Verde Drive
consisting of 16" and 12" mains (Ref. 1 and 2). This approved water system will be the main domestic
and fire flow water sources for the proposed development of Reata Ranch. A hydraulic water model
for this water system was also previously prepared and City approved on May 7, 2001 (Ref. 5).
Excerpt from this water model report is included in Ref. 3 of this report. The available water flow and
pressure are summarized in Table-3.




Table 3 — Pressure at tie in locations

Pressure
(psi)
4
210 128" Street 299.56 55.00
212 East of 128" Street 299.56 63.46
220 West of 132™ Street 299.56 80.45
224 136" Street 299.56 91.11

In the Ultimate build-out scenario, all the parcels (Parcels “A” through “G”) are considered for
Hydraulic Analysis, the results of which are included in Section 5.

Demand assigned at each of the junctions is summarized in Appendix A for Ultimate Build-out
Scenario.

40 WATER SYSTEM DESIGN PARAMETERS

The design parameters used to calculate the water demand for this development are presented in the
table below.

Table 4 - Summary of Water System Design Parameters

Criteria Parameters

Average Single-family Residential Demand 485.6 GPD per dwelling unit
Resort Development Demand 485.6 GPD per unit
Residential Fire Flow 1,000 GPM, 4 hour Duration
Commercial Fire Flow (Resort) 2,500 GPM, 4 hour Duration
Velocity Range 0 to 5 foot-per-second
Water pipe material Ductile Iron Pipe
Allowable pipe sizes (inches) 8” and 12”7
Peak Day Peaking Factor 2.0 times average day demand
Maximum Hour Peaking Factor 3.5 times average day demand

GPM = gallon per minute
GPD = gallon per day
Water Design parameters obtained from City of Scottsdale, "Chapter 6 Potable Water System Design, Design Standards and

Policies Manual", Dated August 2008.




50 HYDRAULIC ANALYSIS

This report provided the water hydraulic analysis for ultimate build-out development scenario. The
model is analyzed for 4 independent demand scenarios:

1 Average Day Demand;

2 Maximum Day Demand,;

3 Peak Hour Demand; and

4 Maximum Day + Fire Flow Demands

The hydraulic system is modeled for “steady state analysis” using Bentley WaterCAD V8i software. Fire
flow analysis is performed for all the nodes to meet the fire demand. Based on the model results, the
proposed water infrastructure is found to be adequate to meet ultimate buildout domestic and fire
demands, and serve as a reliable source of water supply for the entire development. The hydraulic model
analysis results and corresponding demand patterns, with the proposed water system diagram of the
ultimate buildout scenario for steady state analysis is presented in Exhibit 4 of this report. The following
summarizes the water distribution system design criteria under these four scenarios.

a The Hazen-Williams "C" for ductile iron pipe is 120.

a Minor losses are ignored.

aThe overall head-loss through the piping networks is low at peak hour demand and at the
maximum day+fire demand. The maximum and minimum pressures at each junction nodes are
within the pressure zone range.

a The upper limit of water pressure shall be on the order of 120 psi.

a The lower limit of water pressure shall be on the order of 50 psi.

o The lower limit of water pressure shall be on the order of 30 psi with fire flow.

o On-site water system distribution will consist of adequate size to deliver the needed flows and
pressures.

a Fire Flow analysis for all nodes were conducted based on 1,000-GPM for residential units, and
2,500-GPM flow for resort parcels, with pressure equal to or greater than 30 psi at all nodes.

a All pipe material shall be of ductile iron pipe.

a Hydraulic model output print out is presented in Exhibit 3 of this report.

a Digital copy of the hydraulic model is attached in a “CD” at the back of this report

Table 5 presents a summary of the water demand calculation for each parcel and that of the total site.
Table 6 presents the calculated scour-depth for the proposed 6” water line segment that will be installed
under the wash (see Exhibit 3 for water line segment to be installed within a wash).




Table 5 - Summary of Water Demand Calculation for Each Parcel and the Total Site

Parcel No. Junction No. of Average Maximum Day | Peak Hour Maximum
No. Units Daily Flow Demand Demand Day +
(gpm) (gpm) (gpm) Fireflow
(gpm)
A 2 18 6.07 12.14 21.25 1000
3 18 6.07 12.14 21.25 1000
4 22 7.42 14.84 25.97 1000
B 5 7 2.36 4.72 8.26 1000
6 11 3.71 7.42 12.98 1000
7 - - - - 1000
8 5 1.69 3.37 5.90 1000
9 8 2.70 5.40 9.44 1000
10 17 5.73 11.47 20.06 1000
c 11 9 3.04 6.07 10.62 1000
12 11 3.71 7.42 12.98 1000
13 5 1.69 3.37 5.90 1000
14 5 1.69 3.37 5.90 1000
15 3 1.01 2.02 3.54 1000
16 - - - - 1000
17 4 1.35 2.70 4.72 1000
18 8 2.70 5.40 9.44 1000
19 12 4.05 8.09 14.16 1000
E 35 - - - - 1000
36 - - - - 1000
27 - - - - 2500
31 18.97 37.95 66.41 2500
41 - - - - 1000
20 7 2.36 4.72 8.26 1000
21 5 1.69 3.37 5.90 1000
22 3 1.01 2.02 3.54 1000
D 23 5 1.69 3.37 5.90 1000
24 - - - - 1000
25 3 1.01 2.02 3.54 1000
26 14 4.72 9.44 16.52 1000
28 30 10.12 20.23 35.41 2500
29 32 10.79 21.58 37.77 2500
30 16 5.40 10.79 18.88 2500
F 40 . . . - 1000
44 - - - - 2500
45 - - - - 2500
32 25 8.43 16.86 29.51 2500
33 25 8.43 16.86 29.51 2500
G 34 - - - - 2500
42 - - - - 1000
Continued....

10



Parcel No.  Junction No. of Average Maximum Day | Peak Hour Maximum

No. Units Daily Flow Demand Demand Day +

(gpm) (gpm) (9pm) Fireflow
(gpm)
37 47 15.74 31.47 55.08 1000
Offsite 38 47 15.74 31.47 55.08 1000
Demand 39 47 15.74 31.47 55.08 1000
43 142 47.89 95.77 167.60 1000

Table 6 — Scour depth for the 6” Water Line Segment under Wash

Pipe ID Pipe Size Start Node | End Node Scour Depth DEEin B IS 25 0k

Proposed Channel Bottom

11
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: AVG DAY

Scenario Summary

ID

Label

Notes

Active Topology

Physical

Demand

Initial Settings

Operational

Age

Constituent

Trace

Fire Flow

Energy Cost

Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

115
AVG DAY

Base Active Topology

Base Physical

Average Day Demand
Base Initial Settings

Base Operational

Base Age

Base Constituent

Base Trace

Base Fire Flow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Hydraulic SSA Calculation Options

Base Calculation Options

Hydraulic Summary

Time Analysis Type Steady State Use simple controls during

Friction Method

Accuracy
Trials

steady state?
Hazen- Is EPS Snapshot?
Williams
0.001 Start Time
40

Calculation Type

True
False

00:00:00

Hydraulics
Only
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: AVG DAY

Title REATA RANCH - WATER MODEL
Engineer

Company

Date 04-06-2014

Notes

Scenario Summary

ID 115

Label AVG DAY

Notes

Active Topology Base Active Topology
Physical Base Physical

Demand Average Day Demand
Initial Settings Base Initial Settings
Operational Base Operational

Age Base Age

Constituent Base Constituent

Trace Base Trace

Fire Flow Base Fire Flow

Energy Cost Base Energy Cost
Transient Base Transient

Pressure Dependent Demand Base Pressure Dependent Demand
Failure History Base Failure History

User Data Extensions Base User Data Extensions
Steady State/EPS Solver Calculation

Options Hydraulic SSA Calculation Options

Transient Solver Calculation Options  Base Calculation Options

Network Inventory

Pipes 53 PRV's 0
Junctions 44 PSV's 0
Hydrants 0 PBV's 0
Tanks 0 FCV's 0
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: AVG DAY

Network Inventory

Reservoirs 1 TCV's 0
Pumps 0 GPV's 0
Pump Stations 0 Isolation Valves 0
Variable Speed Pump 0 Spot Elevations 0
Batteries

Transient Network Inventory
Turbines 0 Rupture Disks 0
Periodic Head-Flows 0 Discharges to Atmosphere 0
Air Valves 0 Orifices Between Pipes 0
Hydropneumatic Tanks 0 Valves With Linear Area 0

Change

Surge Valves 0 Surge Tanks 0
Check Valves 0

Pressure Pipes Inventory
6.0 (in) 1,140 ft 12.0 (in) 18,405 ft
8.0 (in) 13,796 ft All Diameters 33,340 ft
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: AVG DAY

Current Time: 0.000 hours

Label Elevation Hydraulic Grade Pressure Pressure Head Demand
(ft) (ft) (psi) (ft) (gpm)
J-2 2,568.27 2,686.91 51 118.64 6
J-3 2,524.09 2,686.83 70 162.74 6
J-4 2,537.19 2,686.83 65 149.64 7
J-5 2,512.73 2,686.82 75 174.09 2
J-6 2,520.42 2,686.82 72 166.40 4
J-7 2,506.47 2,686.82 78 180.35 0
J-8 2,506.36 2,686.82 78 180.46 2
J9 2,503.28 2,686.81 79 183.53 3
J-10 2,497.23 2,686.81 82 189.58 6
J-11 2,501.59 2,686.81 80 185.22 3
J-12 2,590.86 2,686.81 42 95.95 4
J-13 2,491.74 2,686.80 84 195.06 2
J-14 2,487.20 2,686.80 86 199.60 2
J-15 2,486.56 2,686.80 87 200.24 1
J-16 2,482.41 2,686.80 88 204.39 0
J-17 2,480.84 2,686.80 89 205.96 1
J-18 2,482.82 2,686.80 88 203.98 3
J-19 2,472.71 2,686.79 93 214.08 4
J-20 2,493.38 2,686.80 84 193.42 2
J-21 2,506.54 2,686.81 78 180.27 2
J-22 2,507.93 2,686.81 77 178.88 1
J-23 2,510.78 2,686.81 76 176.03 2
J-24 2,492.32 2,686.80 84 194.48 0
J-25 2,489.07 2,686.80 86 197.73 1
J-26 2,467.25 2,686.80 95 219.55 5
J-27 2,480.42 2,686.80 89 206.38 0
J-28 2,485.63 2,686.79 87 201.16 10
J-29 2,504.36 2,686.80 79 182.44 11
J-30 2,513.02 2,686.80 75 173.78 5

Bentley WaterCAD V8i (SELECTseries 4)
REATA - WATER.wtg Bentley Systems, Inc. Haestad Methods Solution Center [08.11.04.50]
24-09-2014 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Label

J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45

Elevation
(ft)
2,477.85
2,474.60
2,469.66
2,464.99
2,473.14
2,458.52
2,572.61
2,514.21
2,455.97
2,520.01
2,490.35
2,476.80
2,476.20
2,513.05
2,516.89

Current Time: 0.000 hours

Hydraulic Grade
(ft)
2,686.79
2,686.79
2,686.79
2,686.79
2,686.79
2,686.79
2,686.91
2,686.81
2,686.79
2,686.82
2,686.80
2,686.79
2,686.79
2,686.80
2,686.82

REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: AVG DAY

Pressure
(psi)
90
92
94
96
92
99
49
75
100
72
85
91
91
75
74

Pressure Head
(ft)
208.94
212.19
217.13
221.80
213.65
228.27
114.30
172.60
230.82
166.81
196.45
209.99
210.59
173.75
169.93

Demand
(gpm)

19

O OO W™

16
16
16

o

48
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: AVG DAY

Current Time: 0.000 hours

Label Diameter Status Start Node Stop Node Length Flow Velocity Hydraulic Hydraulic Headloss
(in) (Initial) (Scaled) (Absolute) (ft/s) Grade (Start) Grade (Stop) Gradient
(ft) (gpm) (ft) (ft) (ft/ft)
P-3 12.0 | Open R-1 J-2 415 117 0.33 2,686.93 2,686.91 0.000
P-4 12.0 | Open J-2 J-3 2,417 95 0.27 2,686.91 2,686.83 0.000
P-5 8.0 [ Open J-3 J-4 999 7 0.05 2,686.83 2,686.83 0.000
P-6 12.0 | Open J-3 J-5 434 81 0.23 2,686.83 2,686.82 0.000
P-7 8.0 [ Open J-5 J-6 392 4 0.02 2,686.82 2,686.82 0.000
P-8 12.0 | Open J-5 J-7 233 75 0.21 2,686.82 2,686.82 0.000
P-9 12.0 | Open J-7 J-8 6 103 0.29 2,686.82 2,686.82 0.000
P-12 12.0 | Open J-8 J9 328 66 0.19 2,686.82 2,686.81 0.000
P-14 8.0 [ Open J9 J-11 786 13 0.08 2,686.81 2,686.81 0.000
P-16 8.0 [ Open J-11 J-10 521 6 0.04 2,686.81 2,686.81 0.000
P-13 12.0 | Open J-10 J9 517 51 0.14 2,686.81 2,686.81 0.000
P-17 12.0 | Open J-10 J-13 168 51 0.14 2,686.81 2,686.80 0.000
P-18 8.0 [ Open J-13 J-14 547 2 0.01 2,686.80 2,686.80 0.000
P-15 8.0 [ Open J-12 J-11 538 4 0.02 2,686.81 2,686.81 0.000
P-19 12.0 | Open J-13 J-15 545 48 0.13 2,686.80 2,686.80 0.000
P-20 8.0 [ Open J-15 J-16 279 6 0.04 2,686.80 2,686.80 0.000
P-21 8.0 [ Open J-16 J-20 829 7 0.04 2,686.80 2,686.80 0.000
P-28 8.0 [ Open J-20 J-24 109 6 0.04 2,686.80 2,686.80 0.000
P-29 8.0 [ Open J-24 J-25 102 1 0.01 2,686.80 2,686.80 0.000
P-25 8.0 [ Open J-20 J-21 799 15 0.10 2,686.80 2,686.81 0.000
P-27 8.0 [ Open J-21 J-23 301 18 0.11 2,686.81 2,686.81 0.000
P-30 8.0 [ Open J-24 J-26 1,076 5 0.03 2,686.80 2,686.80 0.000
P-22 8.0 [ Open J-16 J-17 211 13 0.09 2,686.80 2,686.80 0.000
P-23 8.0 [ Open J-17 J-18 341 3 0.02 2,686.80 2,686.80 0.000
P-31 12.0 | Open J-15 J-27 624 40 0.11 2,686.80 2,686.80 0.000
P-32 8.0 [ Open J-27 J-28 183 6 0.04 2,686.80 2,686.79 0.000
P-33 8.0 [ Open J-28 J-29 919 2 0.01 2,686.79 2,686.80 0.000
P-35 8.0 [ Open J-29 J-28 1,259 2 0.01 2,686.80 2,686.79 0.000
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Label

P-36
P-37
P-42
P-41
P-40
P-39
P-38
P-11
P-26
P-61
P-62
P-45
P-46
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-77
P-78
P-80

Diameter

(in)

12.0
8.0
12.0
12.0
8.0
12.0
12.0
12.0
8.0
8.0
8.0
12.0
6.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
8.0
8.0
12.0
12.0
6.0

Status
(Initial)

Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open

Start Node

J-27
J-31
J-42
J-34
J-33
J-32
J-32
J-8

J-21
J-17
J-35
J-34
J-36
R-1

J-40
J-41
J-2

J-23
J-36
J-42
J-29
J-44
J-7

J-45
J-45

REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: AVG DAY

Current Time: 0.000 hours

Stop Node Length
(Scaled)
(ft)
J-31 143
J-41 1,034
3-34 1,560
J-33 269
J-32 823
J-33 748
J-31 503
3-23 1,355
J-22 184
J-35 904
J-19 153
J-36 228
J-35 742
J-40 2,633
J-41 1,411
3-42 1,245
J-37 265
J-38 205
J-39 861
J-43 187
J-44 365
J-30 141
J-45 939
J-40 166
J-44 398

Flow

(Absolute)

(gpm)

34
14
2
13
5
16
30
35
1

10

108
60
46
16
16
16
48
15

28
48
20

Velocity
(ft/s)

0.10
0.09
0.01
0.04
0.03
0.05
0.08
0.10
0.01
0.06
0.03
0.03
0.06
0.31
0.17
0.13
0.04
0.04
0.04
0.14
0.10
0.03
0.08
0.14
0.23

Hydraulic
Grade (Start)
(ft)

2,686.80
2,686.79
2,686.79
2,686.79
2,686.79
2,686.79
2,686.79
2,686.82
2,686.81
2,686.80
2,686.79
2,686.79
2,686.79
2,686.93
2,686.82
2,686.80
2,686.91
2,686.81
2,686.79
2,686.79
2,686.80
2,686.80
2,686.82
2,686.82
2,686.82

Hydraulic
Grade (Stop)

(ft)

2,686.79
2,686.80
2,686.79
2,686.79
2,686.79
2,686.79
2,686.79
2,686.81
2,686.81
2,686.79
2,686.79
2,686.79
2,686.79
2,686.82
2,686.80
2,686.79
2,686.91
2,686.81
2,686.79
2,686.79
2,686.80
2,686.80
2,686.82
2,686.82
2,686.80

Headloss
Gradient
(ft/ft)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: AVG DAY

Current Time: 0.000 hours

1D Label Elevation Flow (Out net) Hydraulic Grade
(ft) (gpm) (ft)
135 | R-1 | 2,686.93 | 225 | 2,686.93 |
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario;: MAX DAY
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY

Scenario Summary

ID

Label

Notes

Active Topology

Physical

Demand

Initial Settings

Operational

Age

Constituent

Trace

Fire Flow

Energy Cost

Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

116
MAX DAY

Base Active Topology

Base Physical

Max Day Demand

Base Initial Settings

Base Operational

Base Age

Base Constituent

Base Trace

Base Fire Flow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Hydraulic SSA Calculation Options

Base Calculation Options

Hydraulic Summary

Time Analysis Type Steady State Use simple controls during
steady state?
Friction Method I-.Ia.zen- Is EPS Snapshot?
Williams
Accuracy 0.001 Start Time
Trials 40

Calculation Type

True
False

00:00:00

Hydraulics
Only
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY

Title REATA RANCH - WATER MODEL
Engineer

Company

Date 04-06-2014

Notes

Scenario Summary

ID 116

Label MAX DAY

Notes

Active Topology Base Active Topology
Physical Base Physical

Demand Max Day Demand

Initial Settings Base Initial Settings
Operational Base Operational

Age Base Age

Constituent Base Constituent

Trace Base Trace

Fire Flow Base Fire Flow

Energy Cost Base Energy Cost
Transient Base Transient

Pressure Dependent Demand Base Pressure Dependent Demand
Failure History Base Failure History

User Data Extensions Base User Data Extensions
Steady State/EPS Solver Calculation

Options Hydraulic SSA Calculation Options

Transient Solver Calculation Options  Base Calculation Options

Network Inventory

Pipes 53 PRV's 0
Junctions 44 PSV's 0
Hydrants 0 PBV's 0
Tanks 0 FCV's 0

Bentley WaterCAD V8i (SELECTseries 4)
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY

Network Inventory

Reservoirs 1 TCV's 0
Pumps 0 GPV's 0
Pump Stations 0 Isolation Valves 0
Variable Speed Pump 0 Spot Elevations 0
Batteries

Transient Network Inventory
Turbines 0 Rupture Disks 0
Periodic Head-Flows 0 Discharges to Atmosphere 0
Air Valves 0 Orifices Between Pipes 0
Hydropneumatic Tanks 0 Valves With Linear Area 0

Change

Surge Valves 0 Surge Tanks 0
Check Valves 0

Pressure Pipes Inventory
6.0 (in) 1,140 ft 12.0 (in) 18,405 ft
8.0 (in) 13,796 ft All Diameters 33,340 ft
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Current Time: 0.000 hours

REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY

Label Elevation Hydraulic Grade Pressure Pressure Head Demand
(ft) (ft) (psi) (ft) (gpm)
J-2 2,568.27 2,686.86 51 118.59 12
J-3 2,524.09 2,686.58 70 162.49 12
J-4 2,537.19 2,686.57 65 149.38 15
J-5 2,512.73 2,686.54 75 173.81 5
J-6 2,520.42 2,686.54 72 166.12 7
J-7 2,506.47 2,686.52 78 180.05 0
J-8 2,506.36 2,686.52 78 180.16 3
J9 2,503.28 2,686.50 79 183.22 5
J-10 2,497.23 2,686.48 82 189.25 11
J-11 2,501.59 2,686.49 80 184.90 6
J-12 2,590.86 2,686.48 41 95.62 7
J-13 2,491.74 2,686.48 84 194.74 3
J-14 2,487.20 2,686.48 86 199.28 3
J-15 2,486.56 2,686.46 86 199.90 2
J-16 2,482.41 2,686.46 88 204.05 0
J-17 2,480.84 2,686.45 89 205.61 3
J-18 2,482.82 2,686.45 88 203.63 5
J-19 2,472.71 2,686.44 92 213.73 8
J-20 2,493.38 2,686.46 84 193.08 5
J-21 2,506.54 2,686.48 78 179.94 3
J-22 2,507.93 2,686.48 77 178.55 2
J-23 2,510.78 2,686.50 76 175.72 3
J-24 2,492.32 2,686.46 84 194.14 0
J-25 2,489.07 2,686.46 85 197.39 2
J-26 2,467.25 2,686.46 95 219.21 9
J-27 2,480.42 2,686.44 89 206.02 0
J-28 2,485.63 2,686.44 87 200.81 20
J-29 2,504.36 2,686.44 79 182.08 22
J-30 2,513.02 2,686.45 75 173.43 11
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY

Current Time: 0.000 hours

Label Elevation Hydraulic Grade Pressure Pressure Head Demand
(ft) (ft) (psi) (ft) (gpm)
J-31 2,477.85 2,686.44 90 208.59 38
J-32 2,474.60 2,686.43 92 211.83 17
J-33 2,469.66 2,686.43 94 216.77 17
J-34 2,464.99 2,686.43 96 221.44 0
J-35 2,473.14 2,686.44 92 213.30 0
J-36 2,458.52 2,686.43 99 227.91 0
J-37 2,572.61 2,686.86 49 114.25 31
J-38 2,514.21 2,686.49 75 172.28 31
J-39 2,455.97 2,686.43 100 230.46 31
J-40 2,520.01 2,686.54 72 166.53 0
J-41 2,490.35 2,686.47 85 196.12 0
J-42 2,476.80 2,686.43 91 209.63 0
J-43 2,476.20 2,686.42 91 210.22 96
J-44 2,513.05 2,686.45 75 173.40 0
J-45 2,516.89 2,686.53 73 169.64 0
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY

Current Time: 0.000 hours

Label Diameter Status Start Node Stop Node Length Flow Velocity Hydraulic Hydraulic Headloss
(in) (Initial) (Scaled) (Absolute) (ft/s) Grade (Start) Grade (Stop) Gradient
(ft) (gpm) (ft) (ft) (ft/ft)
P-3 12.0 | Open R-1 J-2 415 233 0.66 2,686.93 2,686.86 0.000
P-4 12.0 | Open J-2 J-3 2,417 190 0.54 2,686.86 2,686.58 0.000
P-5 8.0 [ Open J-3 J-4 999 15 0.09 2,686.58 2,686.57 0.000
P-6 12.0 | Open J-3 J-5 434 163 0.46 2,686.58 2,686.54 0.000
P-7 8.0 [ Open J-5 J-6 392 7 0.05 2,686.54 2,686.54 0.000
P-8 12.0 | Open J-5 J-7 233 150 0.43 2,686.54 2,686.52 0.000
P-9 12.0 | Open J-7 J-8 6 206 0.58 2,686.52 2,686.52 0.000
P-12 12.0 | Open J-8 J9 328 132 0.37 2,686.52 2,686.50 0.000
P-14 8.0 [ Open J9 J-11 786 26 0.16 2,686.50 2,686.49 0.000
P-16 8.0 [ Open J-11 J-10 521 12 0.08 2,686.49 2,686.48 0.000
P-13 12.0 | Open J-10 J9 517 101 0.29 2,686.48 2,686.50 0.000
P-17 12.0 | Open J-10 J-13 168 102 0.29 2,686.48 2,686.48 0.000
P-18 8.0 [ Open J-13 J-14 547 3 0.02 2,686.48 2,686.48 0.000
P-15 8.0 [ Open J-12 J-11 538 7 0.05 2,686.48 2,686.49 0.000
P-19 12.0 | Open J-13 J-15 545 95 0.27 2,686.48 2,686.46 0.000
P-20 8.0 [ Open J-15 J-16 279 13 0.08 2,686.46 2,686.46 0.000
P-21 8.0 [ Open J-16 J-20 829 14 0.09 2,686.46 2,686.46 0.000
P-28 8.0 [ Open J-20 J-24 109 11 0.07 2,686.46 2,686.46 0.000
P-29 8.0 [ Open J-24 J-25 102 2 0.01 2,686.46 2,686.46 0.000
P-25 8.0 [ Open J-20 J-21 799 30 0.19 2,686.46 2,686.48 0.000
P-27 8.0 [ Open J-21 J-23 301 35 0.23 2,686.48 2,686.50 0.000
P-30 8.0 [ Open J-24 J-26 1,076 9 0.06 2,686.46 2,686.46 0.000
P-22 8.0 [ Open J-16 J-17 211 27 0.17 2,686.46 2,686.45 0.000
P-23 8.0 [ Open J-17 J-18 341 5 0.03 2,686.45 2,686.45 0.000
P-31 12.0 | Open J-15 J-27 624 80 0.23 2,686.46 2,686.44 0.000
P-32 8.0 [ Open J-27 J-28 183 12 0.08 2,686.44 2,686.44 0.000
P-33 8.0 [ Open J-28 J-29 919 5 0.03 2,686.44 2,686.44 0.000
P-35 8.0 [ Open J-29 J-28 1,259 4 0.02 2,686.44 2,686.44 0.000
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Label

P-36
P-37
P-42
P-41
P-40
P-39
P-38
P-11
P-26
P-61
P-62
P-45
P-46
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-77
P-78
P-80

Diameter

(in)

12.0
8.0
12.0
12.0
8.0
12.0
12.0
12.0
8.0
8.0
8.0
12.0
6.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
8.0
8.0
12.0
12.0
6.0

Status
(Initial)

Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open

Start Node

J-27
J-31
J-42
J-34
J-33
J-32
J-32
J-8

J-21
J-17
J-35
J-34
J-36
R-1

J-40
J-41
J-2

J-23
J-36
J-42
J-29
J-44
J-7

J-45
J-45

REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY

Current Time: 0.000 hours

Stop Node Length
(Scaled)
(ft)
J-31 143
J-41 1,034
3-34 1,560
J-33 269
J-32 823
J-33 748
J-31 503
3-23 1,355
J-22 184
J-35 904
J-19 153
J-36 228
J-35 742
J-40 2,633
J-41 1,411
3-42 1,245
J-37 265
J-38 205
J-39 861
J-43 187
J-44 365
J-30 141
J-45 939
J-40 166
J-44 398

Flow

(Absolute)

(gpm)

68
29
5
25
10
32
59
70
2
19
8
21
10
216
120
91
31
31
31
96
30
11
55
96
41

Velocity
(ft/s)

0.19
0.18
0.01
0.07
0.07
0.09
0.17
0.20
0.01
0.12
0.05
0.06
0.12
0.61
0.34
0.26
0.09
0.09
0.09
0.27
0.19
0.07
0.16
0.27
0.46

Hydraulic
Grade (Start)
(ft)

2,686.44
2,686.44
2,686.43
2,686.43
2,686.43
2,686.43
2,686.43
2,686.52
2,686.48
2,686.45
2,686.44
2,686.43
2,686.43
2,686.93
2,686.54
2,686.47
2,686.86
2,686.50
2,686.43
2,686.43
2,686.44
2,686.45
2,686.52
2,686.53
2,686.53

Hydraulic
Grade (Stop)

(ft)

2,686.44
2,686.47
2,686.43
2,686.43
2,686.43
2,686.43
2,686.44
2,686.50
2,686.48
2,686.44
2,686.44
2,686.43
2,686.44
2,686.54
2,686.47
2,686.43
2,686.86
2,686.49
2,686.43
2,686.42
2,686.45
2,686.45
2,686.53
2,686.54
2,686.45

Headloss
Gradient
(ft/ft)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY

Current Time: 0.000 hours

1D Label Elevation Flow (Out net) Hydraulic Grade
(ft) (gpm) (ft)
135 | R-1 | 2,686.93 | 449 | 2,686.93 |

Bentley WaterCAD V8i (SELECTseries 4)
REATA - WATER.wtg Bentley Systems, Inc. Haestad Methods Solution Center [08.11.04.50]
24-09-2014 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



REATA RANCH - ULTIMATE BUILDOUT
Active Scenario; PEAK HOUR
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: PEAK HOUR

Scenario Summary

ID

Label

Notes

Active Topology

Physical

Demand

Initial Settings

Operational

Age

Constituent

Trace

Fire Flow

Energy Cost

Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

117
PEAK HOUR

Base Active Topology

Base Physical

Peak Hour Demand

Base Initial Settings

Base Operational

Base Age

Base Constituent

Base Trace

Base Fire Flow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Hydraulic SSA Calculation Options

Base Calculation Options

Hydraulic Summary

Time Analysis Type Steady State Use simple controls during
steady state?
Friction Method I-.Ia.zen- Is EPS Snapshot?
Williams
Accuracy 0.001 Start Time
Trials 40

Calculation Type

True
False

00:00:00

Hydraulics
Only
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REATA RANCH - ULTIMATE BUILDOUT

Active Scenario: PEAK HOUR

Title REATA RANCH - WATER MODEL
Engineer
Company
Date 04-06-2014
Notes

Scenario Summary
ID 117
Label PEAK HOUR
Notes
Active Topology Base Active Topology
Physical Base Physical
Demand Peak Hour Demand
Initial Settings Base Initial Settings
Operational Base Operational
Age Base Age
Constituent Base Constituent
Trace Base Trace
Fire Flow Base Fire Flow
Energy Cost Base Energy Cost
Transient Base Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

Base Pressure Dependent Demand
Base Failure History
Base User Data Extensions

Hydraulic SSA Calculation Options

Base Calculation Options

Network Inventory

Pipes
Junctions
Hydrants
Tanks
Reservoirs
Pumps

Pump Stations

Variable Speed Pump
Batteries

REATA - WATER.wtg

24-09-2014

53 PRV's
44 PSV's
0 PBV's
0 FCV's
1 TCV's
0 GPV's
0 Isolation Valves
0 Spot Elevations

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: PEAK HOUR

Network Inventory

Transient Network Inventory

Turbines 0 Rupture Disks 0

Periodic Head-Flows 0 Discharges to Atmosphere 0

Air Valves 0 Orifices Between Pipes 0
Hydropneumatic Tanks 0 Valves With Linear Area 0

Change
Surge Valves 0 Surge Tanks 0
Check Valves 0
Pressure Pipes Inventory
6.0 (in) 1,140 ft 12.0 (in) 18,405 ft
8.0 (in) 13,796 ft All Diameters 33,340 ft
Bentley WaterCAD V8i
REATA - WATER.wtg Bentley Systems, Inc. Haestad Methods Solution Center
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: PEAK HOUR

Current Time: 0.000 hours

Label Elevation Hydraulic Grade Pressure Pressure Head Demand
(ft) (ft) (psi) (ft) (gpm)
J-2 2,568.27 2,686.73 51 118.46 21
J-3 2,524.09 2,685.94 70 161.85 21
J-4 2,537.19 2,685.92 64 148.73 26
J-5 2,512.73 2,685.83 75 173.10 8
J-6 2,520.42 2,685.83 72 165.41 13
J-7 2,506.47 2,685.78 78 179.31 0
J-8 2,506.36 2,685.78 78 179.42 6
J9 2,503.28 2,685.72 79 182.44 9
J-10 2,497.23 2,685.67 82 188.44 20
J-11 2,501.59 2,685.68 80 184.09 11
J-12 2,590.86 2,685.67 41 94.81 13
J-13 2,491.74 2,685.65 84 193.91 6
J-14 2,487.20 2,685.65 86 198.45 6
J-15 2,486.56 2,685.60 86 199.04 4
J-16 2,482.41 2,685.60 88 203.19 0
J-17 2,480.84 2,685.58 89 204.74 5
J-18 2,482.82 2,685.58 88 202.76 9
J-19 2,472.71 2,685.55 92 212.84 14
J-20 2,493.38 2,685.61 83 192.23 8
J-21 2,506.54 2,685.67 78 179.13 6
J-22 2,507.93 2,685.67 77 177.74 4
J-23 2,510.78 2,685.71 76 174.93 6
J-24 2,492.32 2,685.61 84 193.29 0
J-25 2,489.07 2,685.61 85 196.54 4
J-26 2,467.25 2,685.60 94 218.35 17
J-27 2,480.42 2,685.56 89 205.14 0
J-28 2,485.63 2,685.56 86 199.93 35
J-29 2,504.36 2,685.56 78 181.20 38
J-30 2,513.02 2,685.59 75 172.57 19
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Label

J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45

Elevation
(ft)
2,477.85
2,474.60
2,469.66
2,464.99
2,473.14
2,458.52
2,572.61
2,514.21
2,455.97
2,520.01
2,490.35
2,476.80
2,476.20
2,513.05
2,516.89

REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: PEAK HOUR

Current Time: 0.000 hours

Hydraulic Grade
(ft)
2,685.55
2,685.53
2,685.52
2,685.52
2,685.55
2,685.52
2,686.73
2,685.70
2,685.51
2,685.83
2,685.63
2,685.52
2,685.50
2,685.59
2,685.81

Pressure
(psi)
90
91
93
95
92
98
49
74
99
72
84
90
91
75
73

Pressure Head
(ft)
207.70
210.93
215.86
220.53
212.41
227.00
114.12
171.49
229.54
165.82
195.28
208.72
209.30
172.54
168.92

Demand
(gpm)

66
30
30

o

55
55
55

o

168
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: PEAK HOUR

Current Time: 0.000 hours

Label Diameter Status Start Node Stop Node Length Flow Velocity Hydraulic Hydraulic Headloss
(in) (Initial) (Scaled) (Absolute) (ft/s) Grade (Start) Grade (Stop) Gradient
(ft) (gpm) (ft) (ft) (ft/ft)
P-3 12.0 | Open R-1 J-2 415 408 1.16 2,686.93 2,686.73 0.000
P-4 12.0 | Open J-2 J-3 2,417 332 0.94 2,686.73 2,685.94 0.000
P-5 8.0 [ Open J-3 J-4 999 26 0.17 2,685.94 2,685.92 0.000
P-6 12.0 | Open J-3 J-5 434 284 0.81 2,685.94 2,685.83 0.000
P-7 8.0 [ Open J-5 J-6 392 13 0.08 2,685.83 2,685.83 0.000
P-8 12.0 | Open J-5 J-7 233 263 0.75 2,685.83 2,685.78 0.000
P-9 12.0 | Open J-7 J-8 6 360 1.02 2,685.78 2,685.78 0.000
P-12 12.0 | Open J-8 J9 328 231 0.66 2,685.78 2,685.72 0.000
P-14 8.0 [ Open J9 J-11 786 45 0.29 2,685.72 2,685.68 0.000
P-16 8.0 [ Open J-11 J-10 521 21 0.13 2,685.68 2,685.67 0.000
P-13 12.0 | Open J-10 J9 517 177 0.50 2,685.67 2,685.72 0.000
P-17 12.0 | Open J-10 J-13 168 178 0.51 2,685.67 2,685.65 0.000
P-18 8.0 [ Open J-13 J-14 547 6 0.04 2,685.65 2,685.65 0.000
P-15 8.0 [ Open J-12 J-11 538 13 0.08 2,685.67 2,685.68 0.000
P-19 12.0 | Open J-13 J-15 545 166 0.47 2,685.65 2,685.60 0.000
P-20 8.0 [ Open J-15 J-16 279 23 0.14 2,685.60 2,685.60 0.000
P-21 8.0 [ Open J-16 J-20 829 24 0.15 2,685.60 2,685.61 0.000
P-28 8.0 [ Open J-20 J-24 109 20 0.13 2,685.61 2,685.61 0.000
P-29 8.0 [ Open J-24 J-25 102 4 0.02 2,685.61 2,685.61 0.000
P-25 8.0 [ Open J-20 J-21 799 52 0.33 2,685.61 2,685.67 0.000
P-27 8.0 [ Open J-21 J-23 301 62 0.40 2,685.67 2,685.71 0.000
P-30 8.0 [ Open J-24 J-26 1,076 17 0.11 2,685.61 2,685.60 0.000
P-22 8.0 [ Open J-16 J-17 211 47 0.30 2,685.60 2,685.58 0.000
P-23 8.0 [ Open J-17 J-18 341 9 0.06 2,685.58 2,685.58 0.000
P-31 12.0 | Open J-15 J-27 624 140 0.40 2,685.60 2,685.56 0.000
P-32 8.0 [ Open J-27 J-28 183 21 0.13 2,685.56 2,685.56 0.000
P-33 8.0 [ Open J-28 J-29 919 8 0.05 2,685.56 2,685.56 0.000
P-35 8.0 [ Open J-29 J-28 1,259 7 0.04 2,685.56 2,685.56 0.000
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Label

P-36
P-37
P-42
P-41
P-40
P-39
P-38
P-11
P-26
P-61
P-62
P-45
P-46
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-77
P-78
P-80

Diameter

(in)

12.0
8.0
12.0
12.0
8.0
12.0
12.0
12.0
8.0
8.0
8.0
12.0
6.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
8.0
8.0
12.0
12.0
6.0

Status
(Initial)

Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Open

Start Node

J-27
J-31
J-42
J-34
J-33
J-32
J-32
J-8

J-21
J-17
J-35
J-34
J-36
R-1

J-40
J-41
J-2

J-23
J-36
J-42
J-29
J-44
J-7

J-45
J-45

REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: PEAK HOUR

Current Time: 0.000 hours

Stop Node Length
(Scaled)
(ft)
J-31 143
J-41 1,034
3-34 1,560
J-33 269
J-32 823
J-33 748
J-31 503
3-23 1,355
J-22 184
J-35 904
J-19 153
J-36 228
J-35 742
J-40 2,633
J-41 1,411
3-42 1,245
J-37 265
J-38 205
J-39 861
J-43 187
J-44 365
J-30 141
J-45 939
J-40 166
J-44 398

Flow

(Absolute)

(gpm)

120
50
8
45
18
56
104
123

33
14
37
18
378
210
160
55
55
55
168
53
19
97
168
72

Velocity
(ft/s)

0.34
0.32
0.02
0.13
0.12
0.16
0.29
0.35
0.02
0.21
0.09
0.10
0.21
1.07
0.60
0.45
0.16
0.16
0.16
0.48
0.34
0.12
0.27
0.48
0.81

Hydraulic
Grade (Start)
(ft)

2,685.56
2,685.55
2,685.52
2,685.52
2,685.52
2,685.53
2,685.53
2,685.78
2,685.67
2,685.58
2,685.55
2,685.52
2,685.52
2,686.93
2,685.83
2,685.63
2,686.73
2,685.71
2,685.52
2,685.52
2,685.56
2,685.59
2,685.78
2,685.81
2,685.81

Hydraulic
Grade (Stop)

(ft)

2,685.55
2,685.63
2,685.52
2,685.52
2,685.53
2,685.52
2,685.55
2,685.71
2,685.67
2,685.55
2,685.55
2,685.52
2,685.55
2,685.83
2,685.63
2,685.52
2,686.73
2,685.70
2,685.51
2,685.50
2,685.59
2,685.59
2,685.81
2,685.83
2,685.59

Headloss
Gradient
(ft/ft)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: PEAK HOUR

Current Time: 0.000 hours

1D Label Elevation Flow (Out net) Hydraulic Grade
(ft) (gpm) (ft)
135 | R-1 | 2,686.93 | 786 | 2,686.93 |

Bentley WaterCAD V8i (SELECTseries 4)
REATA - WATER.wtg Bentley Systems, Inc. Haestad Methods Solution Center [08.11.04.50]
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY + FIRE

Scenario Summary

ID

Label

Notes

Active Topology

Physical

Demand

Initial Settings

Operational

Age

Constituent

Trace

Fire Flow

Energy Cost

Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

118
MAX DAY + FIRE

Base Active Topology

Base Physical

Max Day + Fire

Base Initial Settings

Base Operational

Base Age

Base Constituent

Base Trace

Automated Fire Flow

Base Energy Cost

Base Transient

Base Pressure Dependent Demand
Base Failure History

Base User Data Extensions

Automated Fire Calculation Options

Base Calculation Options

Hydraulic Summary

Time Analysis Type Steady State Use simple controls during
True
steady state?
- ?
Friction Method I-.Ia.zen Is EPS Snapshot? False
Williams
Accuracy 0.001 Start Time 00:00:00
Trials 40 Calculation Type Fire Flow

REATA - WATER.wtg
24-09-2014

Bentley Systems, Inc. Haestad Methods Solution Center
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY + FIRE

Title REATA RANCH - WATER MODEL
Engineer
Company
Date 04-06-2014
Notes

Scenario Summary
ID 118
Label MAX DAY + FIRE
Notes
Active Topology Base Active Topology
Physical Base Physical
Demand Max Day + Fire
Initial Settings Base Initial Settings
Operational Base Operational
Age Base Age
Constituent Base Constituent
Trace Base Trace
Fire Flow Automated Fire Flow
Energy Cost Base Energy Cost
Transient Base Transient

Pressure Dependent Demand
Failure History

User Data Extensions

Steady State/EPS Solver Calculation
Options

Transient Solver Calculation Options

Base Pressure Dependent Demand
Base Failure History
Base User Data Extensions

Automated Fire Calculation Options

Base Calculation Options

Network Inventory

Pipes
Junctions
Hydrants
Tanks

REATA - WATER.wtg

24-09-2014

53 PRV's
44 PSV's
0 PBV's
0 FCV's

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY + FIRE

Network Inventory

Reservoirs 1 TCV's 0
Pumps 0 GPV's 0
Pump Stations 0 Isolation Valves 0
Variable Speed Pump 0 Spot Elevations 0
Batteries

Transient Network Inventory
Turbines 0 Rupture Disks 0
Periodic Head-Flows 0 Discharges to Atmosphere 0
Air Valves 0 Orifices Between Pipes 0
Hydropneumatic Tanks 0 Valves With Linear Area 0

Change

Surge Valves 0 Surge Tanks 0
Check Valves 0

Pressure Pipes Inventory
6.0 (in) 1,140 ft 12.0 (in) 18,405 ft
8.0 (in) 13,796 ft All Diameters 33,340 ft

REATA - WATER.wtg

24-09-2014
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Current Time: 0.000 hours

REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY + FIRE

Label Elevation Pressure (Calculated Flow (Total
(ft) Residual @ Total Flow Needed)
Needed) (gpm)
(psi)
J-2 2,568.27 51 1,012
J-3 2,524.09 69 1,012
J-4 2,537.19 55 1,015
3-5 2,512.73 74 1,005
J-6 2,520.42 67 1,007
J-7 2,506.47 76 1,000
J-8 2,506.36 76 1,003
J-9 2,503.28 77 1,005
J-10 2,497.23 80 1,011
J-11 2,501.59 77 1,006
J-12 2,590.86 34 1,007
J-13 2,491.74 82 1,003
J-14 2,487.20 80 1,003
J-15 2,486.56 84 1,002
J-16 2,482.41 85 1,000
J-17 2,480.84 85 1,003
J-18 2,482.82 82 1,005
J-19 2,472.71 85 1,008
J-20 2,493.38 79 1,005
J-21 2,506.54 74 1,003
J-22 2,507.93 72 1,002
J-23 2,510.78 73 1,003
J-24 2,492.32 79 1,000
J-25 2,489.07 79 1,002
J-26 2,467.25 81 1,009
J-27 2,480.42 80 2,500
J-28 2,485.63 73 2,520
REATA - WATER.wtg Bentley Systems, Inc. Haestad Methods Solution Center
24-09-2014 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Label

J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45

Current Time: 0.000 hours

Elevation

(ft)

2,504.36
2,513.02
2,477.85
2,474.60
2,469.66
2,464.99
2,473.14
2,458.52
2,572.61
2,514.21
2,455.97
2,520.01
2,490.35
2,476.80
2,476.20
2,513.05
2,516.89

Pressure (Calculated
Residual @ Total Flow

Needed)

(psi)

60
48
81
81
83
85
86
96
49
72
96
70
83
88
88
71
72

REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY + FIRE

Flow (Total
Needed)

(gpm)

2,522
2,511
2,538
2,517
2,517
2,500
1,000
1,000
1,031
1,031
1,031
1,000
1,000
1,000
1,096
1,000
1,000

REATA - WATER.wtg
24-09-2014

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

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.50]
Page 2 of 2



REATA RANCH - ULTIMATE BUILDOUT
Active Scenario: MAX DAY + FIRE

Current Time: 0.000 hours

Label Satisfies Fire Fire Flow Fire Flow Flow (Total Flow (Total Pressure Pressure Junction w/ Is Fire Flow Run
Flow (Needed) (Available) Needed) Available) (Residual Lower (Calculated Minimum Balanced?
Constraints? (gpm) (gpm) (gpm) (gpm) Limit) Residual) Pressure (Zone)
(psi) (psi)
J-2 True 1,000 1,005 1,012 1,017 30 51]3J-12 True
J-3 True 1,000 1,005 1,012 1,017 30 69 | J-12 True
J-4 True 1,000 1,005 1,015 1,020 30 551 3-12 True
J-5 True 1,000 1,005 1,005 1,010 30 74| J-12 True
J-6 True 1,000 1,005 1,007 1,012 30 67 | J-12 True
J-7 True 1,000 1,005 1,000 1,005 30 76 | J-12 True
J-8 True 1,000 1,005 1,003 1,008 30 76 | J-12 True
J-9 True 1,000 1,005 1,005 1,010 30 77 | J-12 True
J-10 True 1,000 1,005 1,011 1,016 30 80| J-12 True
J-11 True 1,000 1,005 1,006 1,011 30 77 | J-12 True
J-12 True 1,000 1,005 1,007 1,012 30 34| 1-37 True
J-13 True 1,000 1,005 1,003 1,008 30 821|312 True
J-14 True 1,000 1,005 1,003 1,008 30 80 | J-12 True
J-15 True 1,000 1,005 1,002 1,007 30 84| J-12 True
J-16 True 1,000 1,005 1,000 1,005 30 85| J-12 True
J-17 True 1,000 1,005 1,003 1,008 30 85| J-12 True
J-18 True 1,000 1,005 1,005 1,010 30 811312 True
J-19 True 1,000 1,005 1,008 1,013 30 85| J-12 True
J-20 True 1,000 1,005 1,005 1,010 30 79| J-12 True
J-21 True 1,000 1,005 1,003 1,008 30 74| J-12 True
J-22 True 1,000 1,005 1,002 1,007 30 721 3-12 True
J-23 True 1,000 1,005 1,003 1,008 30 731 3-12 True
J-24 True 1,000 1,005 1,000 1,005 30 79| J-12 True
J-25 True 1,000 1,005 1,002 1,007 30 79| J-12 True
J-26 True 1,000 1,005 1,009 1,014 30 811312 True
J-27 True 2,500 2,505 2,500 2,505 30 80 | J-12 True
J-28 True 2,500 2,505 2,520 2,525 30 7313-12 True
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Label

J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-40
J-41
J-42
J-37
J-38
J-39
J-43
J-44
J-45

Satisfies Fire
Flow
Constraints?

True
True
True
True
True
True
True
True
True
True
True
True
True
True
True
True
True

Fire Flow
(Needed)
(gpm)

2,500
2,500
2,500
2,500
2,500
2,500
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000

REATA RANCH - ULTIMATE BUILDOUT

Active Scenario: MAX DAY + FIRE

Fire Flow
(Available)
(gpm)

2,505
2,505
2,505
2,505
2,505
2,505
1,005
1,005
1,005
1,005
1,005
1,005
1,005
1,005
1,005
1,005
1,005

Current Time: 0.000 hours

Flow (Total
Needed)

(gpm)

2,522
2,511
2,538
2,517
2,517
2,500
1,000
1,000
1,000
1,000
1,000
1,031
1,031
1,031
1,096
1,000
1,000

Flow (Total
Available)

(gpm)

2,527
2,516
2,543
2,522
2,522
2,505
1,005
1,005
1,005
1,005
1,005
1,036
1,036
1,036
1,101
1,005
1,005

Pressure

(Residual Lower

Limit)

(psi)

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Pressure
(Calculated
Residual)
(psi)

60
48
81
81
83
85
86
96
70
83
88
49
72
96
88
71
72

Junction w/

Minimum Balanced?
Pressure (Zone)

J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12
J-12

True
True
True
True
True
True
True
True
True
True
True
True
True
True
True
True
True

Is Fire Flow Run

REATA - WATER.wtg
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Reata Ranch - Water Demand Computation

No. of Demand Average Dail Average Maximum Peak Hour
Usage ", Area (Sq. ft) | (gallons/day/ 9 y Daily Flow |Day Demand Demand
Units . Demand (gpd)
unit) (gpm) (gpm) (gpm)
1 2 3 4 S=2x4o0r | g _5/1440 | 7=6X20 | 8=6X35
5=3x4
Residential 200 485.6 97,120 67.44 134.89 236.06
Resort Town Homes 128 485.6 62,157 43.16 86.33 151.08
Equestrian & Club House 666,387 1786 27,322 18.97 37.95 66.41
Offsite - South of Property
(3Nodes) 140 485.6 67,984 47.21 94.42 165.24
Offsite - East of 136" Street
(1Node) 142 485.6 68,955 47.89 95.77 167.60
Total 328 666,387 186,599 130 259 454

Design Criteria:

AR WD

. Average Daily Demand for Residential = 248.2 gpd per unit
. Average Daily Demand for Resort town homes = 446.3 gpd per unit

. Average Daily Demand for Developed Open Space - Parks = 1786 gpd per acre
. Max Day Demand =2 X Avg Daily Flow

. Peak Hour Demand = 3.5 X Avg Daily Flow

. Fire Flow = 1000 gpm for single family residential
. Fire Flow = 2500 gpm for Resort

. Offsite Water Demand was computed assuming that the surrounding Parcels are zoned as R1-130. Since Reata is 220acres, the adjoining Parcels

of 420 acres is expected to develop 140 potential residential lots. Parcel to the east (Wildcat Ridge/Scottsdale National/ Scottsdale Appendage) is

expected to develop 142 lots.
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2.0

Reala Ranch

INTRODUCTION

Reata Ranch is a proposed master planned community located in Section 36 of
Township 5 North, Range 5 East of the Gila and Salt River Base and Meridian,
Maricopa County, Arizona. This site is located within the City of Scottsdale’s Upper
Desert Landform of the Environmentally Sensitive Lands Ordinance (E.S.L.O.) area.
Reata Ranch consists of three separate parcels that are combined into one development

totaling 220-acres in size. A site location map is included as Exhibit 1 in this report.

The land generally slopes from northwest to southeast at an average rate of 5 percent
and is traversed by several well-defined washes, The site is currently platted as single
family residential development with varlous lot sizes and will undergo a re-platting
process as a planned community consisting of various residential parcels, ranch resort,

and open space. The name and address of the developer’s agent is;

Land Development Services, L.L.C.
7525 East Camelback Road, Suite 104
Scottsdale, AZ 85251

480-946-5020

EXISTING WATER DISTRIBUTION SYSTEM

At present, no domestic water system exists within the immediate project area.
According to the City of Scottsdale water quarter section maps 50-57 through 50-60,
an existing 20 Ductile Iron Pipe (DIP) City watet line terminates at 122™ Street along
Rio Verde Drive (Dynamite Boulevard), as shown on quarter section map number 50-
57. However, there had been several previous projects that provided water line
extension designs connecting into the existing 20”-line and extending it to 136™ Street.
These plans have previously been City approved but never constructed and have now

expired,




3.0

Reata Ranch

One of the referenced expired water extension design plans were prepared by SKV
Engineering, which proposed to construct a 16” water line from 122nd Street to 128™
Street and continues with a 12” water line from 128" Street to 132™ Sireet along the
Rio Verde Drive (Ref, 1). The other project was prepared by Evolution Engineering,
which proposed to construct a 12” water line from 132" to 136 Street atong the Rio
Verde Drive (Ref, 2),

This project will need to utilize the aforementioned City approved water extension
design plans (Ref, 1 and 2) as its main water source. As the referenced water extension
design plans have expired, this project should consider reswrecting the expired plans
for re-approval and constructing the proposed water line from 122™ Street o 136™
Street, as specified on the referenced expired design plans. Per the City of Scottsdale
Design Standards and Procedures Manual (DS&PM), Section 6-1.103 the Developer
intends to file for “Payback Agreements” for the proposed extension. As payback
agreements are based upon construction cost, a completed package containing all
required materials will be submitted with the final improvement plans with

supplemental documentation provided by contractors bid decuments and receipts.

PRESSURE ZONES

The ground elevation range of Reata Ranch is 2,455 to 2,565 in elevation, which is
classified as pressure zone 11E (City of Scottsdale). City of Scottsdale Design
Standard and Policies Manual for Potable Water System Design (Ref. 2) requires the
maximum allowable pressure not exceed 120 pounds per square inch (psi) and the
minimum residual pressure of 50 psi be maintained under all non-fire flow conditions
at the highest finished floor elevation,

Table I Pressure Zone Service Elevations

:Pressiie Zone | - Minimim Elévation: s2] = Maximum Elevation -
11E 2,440 2,570
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Resata Rench

PROPOSED WATER DISTRIBUTION SYSTEM

The proposed water infrastructure for Reata Ranch shall be composed of eight (8) and
twelve (12) inch diameter Ductile Iron {poly-wrapped) pipes, The 8-inch diameter
pipes will be along the interior roadways within the development and the 12-inch
diameter pipes will be along 128", 132", and 136" Streets. A conceptual site plan
depictiﬁg major infrastructure layout is presented on Exhibit 2 of this report. The on-

site water distribution system will follow the roadway system shown in Exhibit 2.

There will be four points of connections info the 12” water main along Rio Verde

Drive to serve the Reata Ranch development and they are:

1. At 128" Street
2. At Rio Verde Drive at the main development enfrance, midway between 128%™
and 132" Streets
3. At 132" Street
4, At136" Street

According to the offsite water line plans along Rio Verde (Ref. 1), there will be a
Pressure Reducing Valve (PRV) directly to the west of 128® Street, This PRV is
located at the water pressure zone 12E / 11E line, The offsite water distribution
system, along Rio Verde Drive, shall follow the City approved plans prepared by SVK
Engineering (Ref. 1) and Evolution Engineering (Ref, 2). The proposed 12” water line
along 128", 132™, and 136" Street together with the intevior onsite water distribution
system shall be designed in accordance with Chapter 4 of the City of Scottsdale Water
Distribution System design guidelines (Ref. 3), the Arizona Admixﬁstraﬁve Code R18-
4-502, and Engineering Bulletin no. 10 (Ref. 4).



° Demand

Reala Ranch

The design parameters for the proposed water distribution system for Reata

Ranch is presented in the table below

Table 3 Design Criteria

Average Daily Water Demand {gallon/day/unit)

485.8

Maxirmum Unit Count

330

Peaking Factor / Maximum day peaking factor

3.5 times average day demand

Peaking Factor f Maximum hour peaking factor

1.7 fimes peak day

"Fire Demand (gallon per minute)

1,000 gpm Resldential,

2,500 gpm Commerclal
Minimum pressure in the system during fire flow 40 psi
Water veloclity range (foot per second) during fire flow Oto8

“Commercial Fire Flow values assumed from 2006 International Fire Code,

Appendix B “Fire-Flow Requirements for Buildings”, Section B105 and

Table B105.1 (Ref, 6).

The table below outlines the projected water demand for the proposed Reata Ranch

development. It describes the water demand in terms of average daily demand, Peak

demand, and peak demand with fire flow.
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Table 3 Water demand calculation by development category

Reata Ranch

Resort 75 485.6 36,420 | 127,470 150
Parcel A 5.7 3.5 20 485.6 9,712 33,992 40
Parcel B 5.9 3.5 21 485.6 10,198 | 35,692 42
Parcel C 83 3.5 29 485.6 14,082 | 49,288 58
Parcel D 9.6 3.5 34 485.6 16,510 | 57,786 68
Parcel B 5.9 3.5 21 485.6 10,198 | 35,692 42
Parcel F 8.4 3.5 30 485.6 14,568 | 50,988 60
Parcel G 10.1 3.5 35 485.6 16,996 | 59,486 70
Parcel H 8.1 3.5 26 485.6 12,626 | 44,190 52
Parcel 1 10.4 3.5 36 485.6 17,482 | 61,186 72
TOTAL - - 330 - 158,791 | 555,769 656

Notes:

©)=@H)x(5)
(N=(6)x3.5
{8) = {(7) x 1.7}/1,440 minutes/day

HYDRAULIC ANALYSIS

The City of Scottsdale has approved the proposed water distribution system along Rio

Verde Drive consisting of 16” and 12” mains (Ref. 1 and 2). This approved water

system will be the main domestic and fire flow water sources for the proposed

development of Reata Ranch, A hydraulic water mode! for this water system was also
préviously prepared and City approved on May 7, 2001 (Ref. 5). Exerts from this
water model report is included in Exhibit 3 of this report. According to the eaclosed

exert, the available water flow and pressure are as described in the table below.

5|




210 128" Street 299.56 55.00
212 East of 128™ Street 299.56 63.46
220 West of 132™ Street 299,56 80.45
224 136" Street 299.56 91.11

(1) Based upon Average Day Demand

Reata Ranch

A hydraulic model has been developed connecting into the water system along Rio

Verde Drive with the flows and pressures provided in the table above. The purpose of

this hydraulic model is to present the water demand for Reata Ranch development and

for the single family residential parcels to the south of Reata Ranch relative to flow

and pressure. The model is presented in Exhibit 4 of this report. The hydraulic model

employed the following parameters;

v" The water source (PRV at Rio Verde Road, east of 128 Street) is modeled at

fixed grade node with a constant pressure head of 55 psig;

v" The Hazen-Williams “C” for ductile iron pipe is 120;

v" Ignore minor losses

The results of the computer runs are included in Exhibit 4 and are summarized below,

v" The overall head-loss through the piping networks is low at peak day demand

and also at maximum day + fire demands,

pressures at each junction nodes ave within the pressure zone range.

The maximum and minimum

v The proposed piping network for this subdivision is adequate for peak and

maximum day + fire flow demands,

v" Fire flow is modeled at Node J14 to coincide with the Resort parcel and a fire

flow demand of 2,500 gpm. Results, as shown prove the sustainability of the

proposed system under modeled conditions,
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Reala Ranch

RECOMMENDATIONS

v Construct the offsite water line from 122" Street to 136" Street per City approved
plans, project number 3357-04-4 and project number 3357-04-1 upon plans re-
approval.

v" Construct the onsite piping network consisting of 8-inch diameter pipe following
the backbone roadway alignment s as shown in Exhibit 2 for the Reata Ranch

development.

CONCLUSIONS

v’ The project is located in City of Scoftsdale pressure zones 11E (El, 2,440-2,570).

v' Fire hydrants shall be placed per requirements of City of Scotisdale Fire
Department,

v A “Water Quality Sampling Station” shall be placed in Reata Ranch development,
The water quality sampling station shall be constructed according the City of
Scottsdale Standard Detail 2349,

v" The proposed offsite piping improvement shall comply with the approved Water
Distributions System Master Plan. (Ref. 1, 2, and 5),

v" When the water line alignments cross natural washes they shall be protected from

scouring by the use of a downstream cutoff wall in the flow area,
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Reata Ranch

REFERENCES
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by the City of Scottsdale on May 20, 2008).

City of Scottsdale, “Chapter 6 Potable Water System Design, Design Standards and
Polictes Manual”, Dated Angust 2008,

Arizona Department of Environmental Quality, “engineering bullefin no. 10

Guidelines for the Construction of Water, Minimum Requirements for Design,
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GTA Engineering, Inc., Scotfsdale National Water Supply System, Scottsdale, Arizona,
April 25, 2001, Project number GTA00145 ((Approved by the City of Scottsdale on
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Scottsdale National
Water Supply System

Scottsdale, Arizona

Water Master Plan

prepared for:
Hunn & Associates, Inc.

Accarded wf Commeyls.

CITY OF SCOTTSDALE - .
WATER RESOURCES DEPT -
9388 E SAN SALVADOR DR, -
SCOTTSDALE, AZ 85258
prepared by [;u‘ E:b Uq Mﬁﬁ A
5 -1, Zoo|
GTA ENGINEERING, INC.
Consulting Engineers

1990 W. Camelback Rd., Suite 401
Phoenix, Atizona 85015
TEL (602) 246-7759 FAX (602) 246-7645
e-mail: gta@goldmantoy.com

Revised April, 2001
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4 Hydraulic and Water Quality *
* Analysls for Pips Retworks .
* version 2.0 .
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Input Piles BHIADF.inp

peottadale National (w/o Map}

AVERAGE DAILY FLOW RUN

Map displays entire network w/o backdrop. To see pertial network w/
hacdrep, opens Hisap.net

bink ~ Node Table: '

: Link Btart Fnd Length Diamater
E " Hode Hede £t in E
....................... T Y P D AT m e e m————n e e e e v e b - ——
f 1 R10O 105 1300 24
2 105 110 1290 24 ’3
[ SEn + § W ¥t - L30T 720 4
E 4 . 11% 114 Et'mo 20
gt s T ety e g e
03 g 116 11¢’ 1500 12y M T&M\(J}\ fo Ly M. 14 0] okw/ ' ;
T 118 170 1006 \v i . i
g o e g s e e g o {5 %mc»m Atk wd\%umw; 1
) 210 232 1000 12
k 10, 212 n4 1300 12
: i 214 220 : 1200 12 '
12 - 220 224 1300 12 ]
13 " g4 228 200 12 i
14 228 230 500 12 i
E ' 1% T35 53 1) (11] L+ i
PLOO 223 aL00 551,78 12
P50 J100 J500 1789.21 12
P510 540 J510 950,00 12
E A 4 R T90 - LIRS
140 0120 Jir40 187.08 8
B1ED Jo T J160 272.9% !
PL70 150 FH17D 489,42 8
37:13 FHLTO J380 83.32 8
B200 J140 3200 745,39 8
3 Pr1G J200 PH210 192,34 ]
p2z20 EH210 J220 152.4) [}
P240 32120 3240 £74.89 ]
P260 J240 J250 237,32 8
- P80 J260 J280 161,15 8
) B250° Ja80 FH250 32,26 B
B30 FH290 Ja00 307,32 8
P31D 3300 3600 465.63 8
£520 Isp0 3520 111,75 8
S22 3520 FH322 66.51 ] '
ChAlJobsJoe\Scottsdale Nationah\SN3ADF,rpt Page 1
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Page 2

1ink - Node Table: (contimued)
Link Start
D Hode
P524 FR522
P526 FH524
P528 FHS26
PELO JEOO
PE2D FHELE
P625 JE20
PEAD J620
Pl4S J140
P1E€5 J160
185 J180
P180 FHiES
P205S J20¢
P22y J220
P26 FH223
p229 J220
£248 J240
P250 FH245
P265S J260
E285 J280
305 $300
B30 FHR145
P23 320
P16 J320
?329 FRI12&
P340 J320
Pi43 Jiao
PIS FH143
P3so J3490
B30 FHiGO
P33 J360
P3466 FHiGa
B3G9 J360
P370 J36t
P30 FRYTO
P385 J380
P400 J3R0
P45 JAGQ
r410 J400
P420 FH410
BS540 J520
P5485 I540
PS50 Js40
PSEO FRS50
P53 J660
P566 FH563
P579 Jes0
P58¢ FH370

£t

130,59
313.%9
472,71
331,67
263,17
324,30
476.272

82.83
352.12
203.66
379.38

70.13
769,79
339.53

131.87"

111,83
348.78
211.31
190.78
255,68
29%.9%

205,82

297.69
157,31
315.3¢
293,58
222,19
$51,88
434.39
174.45
355.24
189.48
125.01
612,60
135.43

C:\AllTobsToe\Scottsdale National\SN?.ADF.tpt

April 24, 2001 (3:14PM)
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Page 3 Foottedale Mational (w/o Mapl
Link - Node Teble: (continued)

Link Start End Length Diameter i
6] Hode Hode [ in !
P6OO J586 J600 309,74 € .
P22 J620 ' FHE22 E75.20 3 .
P624 FH622 J624 135.33 § R !
P28 FHG26 J§28 E44.80 '3 I
PRVL 120 121 FTHT7N 12 Valve I
PRV 232 233 M/N - 13 valve !
PRV1 110 1311 (2778 12 Valve I
Noda Results: ;
Mods Derand Head Prespure Quality . :
b1 oPM 34 pel } :
105 0.00 =2814,60 53,99 0.00 NS
110 572,00 2B14.3% 49,57 0.00 3 .
111 8,00 2814,19 49,57 0.00 R
112 0.00 2814,29 60,36 0,00 ¥
114 0.00 2814.20  71.15 0.00 q |
116 0,00  2613,06 g1.48 0,90 !
118 T.00  2611.68 59,22 9.00 !
120 235.00 2810.75 108.65 6.00 1
121 0.00 2688,%3 55,00 9.00 .
230 €.00  2685.79 £9,25 0,00 36 lg%@-/ﬂlp\fer;‘a ;
212 0.00 2684.48 63.46 0.00 :
na ©.00 2686.05 £9.78 0.60 .
220 2.00  2605.67 80.45 0.00 . i i
224 0.00 2885.26 ¥1.11 0.00 i,
228 6.00  2685.20 81,08 0.00 1§
230 B35 O 1 2115 S U} %9 1 S 1t
2312 0.00 2685.08  101.84 0.00 ! !
231 0.00  2576.93 55,00 0.00 : ]
J100 0.00 2576.93 E7.47 8.00 . ]!
120 0.00  2576,92 55.86 0.00 !
J140 0.00 2576,91 54.9% .00 {
J145 1.61  2576.91 s2.96 0.00 .
a0 0.67 2576.91 57.37 8.60 g’
Ji6s 1.01  257%.51 59.84 0.00 :
FAL70 0,00 257651 59.32 0.00
Jieo 2,02 2576.51 £7.50 ¢.00
FR185 0.00 2576.81 76,65 0,00
ais0 2.36 2576.91 £6.35 6,00
Ja6o 1.35 2576.90 60,62 o.00
320§ 1.35  2576.%0 £3.63 0,00
FH210 0.00  2576.90 £2.35 0.60
220 2.02  2876.%0 64,52 0,00
Fili223 g 6.00 2576.90 63.65 0.00
J226 1.35  2576.,90 £7.55 v.00 .
C:A\AllJobsJoe\Scottsdale Nationa\SN3ADE rpt Page 3
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Hode' Resulta: {eontinued)
Hode Derand
1D GPM
J22% 1.35
J240 O.34
FHZAS 0.00
J250 1.6%
J260 0.34
J265 1,01
JIgo 0.87
J245 1.35
FH290 0.09
J300 .o
FHA05 0.00
J320 1.0
J323 1.69
FHI26 0.00
J32% 1,69
J340 1.69
FHA4) 0.00
J346 1.69
PHASH 0.00
Jigo 1,15
FH363 0.00
JI66 1,38
J369 0,67
FHI70 0.00
J3IBo 0.00
Jigs 1.35
J400 0.34
J408 1.0
FHa10 0,00
JEOH 0.00
J51¢ Q.00
J520 1.35
FH522 0.00
FH524 0.00
FHS28 0.00
J549 1.69
JE45 1.33%
FH550 0.00
J560 3.01
FH563 ¢.00
J566 1.02
FER570 ¢.00
J58¢ 2,02
JEO0 4.67
FHELQ ¢.a0
J620 1.89
FHE12 §.00

A576.90
2578.90
2576.90
3576.50
2576.90
2576. 90
a576.90
2576.90
FLY ]
676,30
2576.90
2596.90
576,90
2578, 99
2576.90
2574, 90
2576.90
2576.90
2576.90
2576,99
2576,90
2676.99
2576.80
2576,91
a576.81
2576.81
2816.91
a576.91
2576.91
2576,92
2676.92
2576.92
2576.91
1576.81
2576. 90
2576,91
2576.91
2576.91
2576.90
3576.90
2676.90
2576.50
2576.5¢
576,50
2576,9¢
2576.90
2576 ,90

Scottedale Rational {w/¢ Hap)

P

VOO0 ODN
OQOOoOOOoOODDOoODO0OO0OCCODOO0O0000

- - NN R- - NN R A E-E-E-E- RN

. .
0
oo

n.ot
0.00
0.00
.00
000
2.900
0.00
0.00
0,00
0.00
0.00
6.0
6.00
b.00
6.00
0.0
¢.00
0.00
0.00
".00
¢.00
.00

C:A\AllJobsJos\Scottsdale NationahRSN3ADF.apt

April 24, 2001 (3:14PM)
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Pags § Bcottedale Rational (w/a Hap)

Hode Reaults: {continuad)

Hode barand Head Pressure  Quality

0 GEM ft psi

JG24 2,02 576,80 83.80 6.00

FH52& 0.00 2576.9%0 72.32 0.00

JE28 1.6  2576,5%0 7L.45 0.00

J640 g.06¢  2576.%0 78.08 0.00

R1OD -1106.57 2915 0.00 0.00 Reservoly

VolQuzrve 0.00  2400.00 0.00 0.00 Ressrvoir

Link Results:

Link Flow Velocity Headloss Eratus

j¢1 GEM fpa Et/KEE

1 1106.57 €.78 0.12 Cpen

2 1108.57 0.78 0.12 Open

3 £34.57 0.85 0,08 {pen

4 $34.87 .58 0.¢8 Open

s 534.57 1.52 0.95 opsn

[3 534.57 1.52 0.92 open

ki $34.57 i.,52 0.52 Gpen

8 253,56 0.65 0.32 open

B 259.56 n.85 @.32 Cpen

10 289.56 0.65 0.32 Open

il - 253%.86 0.85 .32 Dpen

12 29%.5% 0.85 0.32 open

13 289.8¢ 0.85 0.31 Opan

14 299.8% .85 0.32 Open .
1 TS LR TIIE 70T open

7100 48.57 0.14 0.01 open

P500 21.70 0.06 6.00 open

P510 : 0.90 .00 ¢.00 Qpen

P20 26.86 .17 0.03 open

P140 17.04 0,11 0.062 Qpen

| 5Y 14 16.03 0.10 0,01 Qpan

P170 14.34 0.09 £.01 Open

P180 14,34 0.09 4,01 Open

P20% 9.96 0.08 0.00 Open

P21 7.26 0,08 0.00 Open

B229 T.26 0.0% 0.0 Open

F240 2.54 0.02 o.00 Cpean

PI6H 0.531 0.00 o.00 Open

P2BO -0,83 0.01 0.00 Open

P230 ~-2.86 0.02 .00 Opan

P3O0 -2,8¢ 0.02 6.00 Open

P310 ~7.87 0,05 0.00 open

P520 21,70 0. 34 0.02 Open

psas 13.1% 0.08 0.03 open

P524 11.10 0.08 9.031 Qpen

C:\AllJobsJoe\Scottsdale Nationa\SN3ADF.apt

April 24, 2001 (3:14PM)
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Page § geottedale National (wfo Kap)
Link Resulte: {continued)
Link Plow Vealooity Headlons Status
117 (3] tpa £o/KEE
pE26 13.t0 0.08 g¢.01 Gpen
P528 1.10 0,08 0.01 Open
P6LO 4.72 0.03 0.00 open
420 4,12 ¢.03 0.00 open
Ps28 1.01 0.0 0,00 Cpen
P§40 ¢.00 0.9 0.00 Open
P145 1.01 0.0 6.00 Open
ples 1.01 0,91 0.00 Qpen
p18s 2,36 0.93 0.00 open
pisa 2.36 0.03 0.980 open
$205 1,35 6,02 a.00 Open
223 1,35 0.02 .00 opem
P26 1,38 0.02 0.00 Open
P29 1.3% .02 0.0¢ open
B2LS 1.8% 0.¢2 0.00 Open
ra50 1.69 0.02 0.0 Open
B26S 1.0 0.01 0.09 opan
D285 1.3% 0.02 ¢.00 Cpsn
paos 4.00 0,05 0.00 Open
P32¢ 4,00 0.05 0.00 Opan
P32} 1.69 0.062 0.00 Opan
Pizeé 1,65 0.02 0.00 Open
P39 1.68 n.02 0.00 Open
P340 -0.38 0.00 .00 Open
PI43 1.69 0.92 .00 Open
P46 1.69 0.02 v, 00 open .
PIB0 -3.75 0.04 0,00 Opan
PIED -3.75 6.04 .00 Open
P36 . 1.35 0.02 0.00 Opan
P366 1.35 0,02 0.00 Cpen
P368 ¢.87 6,01 0.0D Upen
370 -1.13 0.08 .01 Open
PIGQ -1, 13 0,08 4.01 Bpen
PIES 1.35 0.02 0.00 Opan
PAOG -8, 47 0.10 0.01 opan
P4O5 1.01 0.0l 0.00 Open
P410 -9.82 5.11 0.02 Ogen
P430 -9.82 0.11 6,02 Open
PS40 7.28 0.08 .01 Open
P545 1.3% 0,02 0.00 Upen
PESO 4.21 0.05 0.60 Open
P560 1,21 0.05 0.00 Open
P56 1.01 .01 0.00 Gpen
P566 : 1,01 0.01 0.00 Open
B570 2.19 0.2 0.0¢ Open
P589Q 2.19 0.02 0.00 Open
PEOO 6.1 t.00 6.00 Open
CA\AllTobsToe\Scottsdale Nationa\SN3ADF.pt
1
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Page 7 Scottsdaie National {wfo Hap)
Lipk' Resuiter {centinued)

Link Flow Veloelty Headloss Status

1} GEN frE £t/xfr

P§22 2,02 b.02 0.00 Cpan

P&24 2.02 0.02 0.00 Open

P528 2.0} 0.01 5,00 Open

PRV 239,57 0.85 123.82 Retive Valve

PRV2 48.5¢ 0,14 108.30 Aetive valve

PRV13 S34.57 1.52 .00 Open Valva

C:\AllJobsJoe\Scottsdale Nationa\SN3ADF.rpt
April 24, 2001 (3:14PM) '
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, APPENm'XB .
FIRE-FLOW REQUIREMENTS FOR BUILDINGS

The provislons contained iu this rq:pendi‘x are nol mandatory unfess speeifically referenced in the adopting ordinance,

SECTION B101
GENERAL

B101.1 Scope, The procedure for determining fire-flow
requirements for bulldings or portions of buildings hereafler
constructed shall be in accordance with thls appendix. This
appendix doés not apply to shuctures other than buildings.

SECTION B102
DEFINITIONS

B102,1 Definitions. For tho purpose of this appendix, certain
terms are defined as follows:

FIRE-FLOW. The flow rate of a water supply, measured at 20
pounds pet square inch (psi) (138 kPa) residual pressure, thatfs
avallable for five fighting, :

FIRE-FLOW CALCULATION AREA, The floo? area, in
square feet (m?), used 1o detervaine the required fire flow,

SEGTION B103
MODIFICATIONS

B103.1 Decreases, The fire chief is authorized to reduce the
fire-flow requirements for isolated buildings or a group of
buildings in rural arcas or small communliles where the devel-
opment of full fire-flow requirernents is impractical.

B103.2 Nucreases, The fize chief is suthorized to jncrease the
fire-flow requiverments where conditions Indicate an unusual
susceptibility to grovp fies or conflagmations. An Increase
shall not be more than twice that required for the building under
conslderation,

B163.3 Areas without water supply systems, For infarna-
tion regarding water supplies for fire-fighting purposes in rural
and suburban areas in which adequate and reliable water sup-
Ply systams do not exist, the fire code official is authorized to
utilize NFPA 1142 or the International Wildlend-Urban Inter-
face Code,

SECTION B104 o
FIRE-FLOW CALCULATION AREA

B104.1 Genera), The fire-fiow cafculation area shall be the
total floor area of alf floor levels within the exterior wails, and
under the horizonlal profections of the roof of a building,
except as modified in Section B104.3,

B104.2 Area separation. Portions of buildings which are sep-
arated by fire walls without openings, constructed in accor-
dance with the Internailonal Building Code, ars allowed to be
consldored as separate five-flow calculation areas.

2008 INTERNATIONAL FIRE CODE®

B104.3 Type IA and Type IB construction. The fire-flow cal-
eniation area of buildings constracted of Type 1A and Typo TR
construction shall be the area of the three largest successive
floors.

Exception: Fire-flow calculation area’for open parking
garagesshali be determined by the area of the largest floor,

SECTION B105
FIRE-FLOW REQUIREMENTS FOR BUILDINGS

LB

ST for one- and two-family dwellings hav-

| _ lation area which does not exceedmige
squars feet (344,5 m?) shall beflsREIons per %‘%ié

(3785.4 L/min). Bire-flow and flow duration for dwellings hay-
ing a fire-flow caloulation aren In excess of 3,600 squars feel
(344.5 m*) shall notbe less than that specified in Table B10S, 1,

xeeptlon: A @8iBESh in required fire flow o SEEEGR,
as approved, Is allo the

bullding Is provided with
an approved ntomatic sprinklos.dystem.

B105.2 Bulldings other than one- and fwo-fanily dwellings,
The minimum five-flow and flow duration for bolldings other
than one- and two-family dwellings shall be as specified in
Table 8105.1,

Exceptlon: A reduction In required fire-flow of up to 75
percent, as approved, Is allowed when the building is pro-
vided with an approved antonatic spriukler system lnstalled

In accordance with Section 903.3.1.1 or 903.3.1.2, ‘The §

resuliing fire-flow shall not be less than 1,500 gallons per
minute (5678 L/min) for the prescribed duration as spect-
fied In 'Table BI0S.1,

" SECTION B106 :
REFERENCED STANDARDS '
ICC IBC  Intmational Bullding Cods  BI042,
- Table B105.1
ICC  IWUIC Intemational Wildland- " B1033
Ul Inderfnce Code
NFPA 1142 Standard on Water Supplies for  B103.3

Suburban and Rural Firs Fighting

]

T
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APPENIX B

”Iifqrﬂlr.a'ﬁs-k Y

For SE 1 equers foot =0.0928 m?, 1 pdlon par minule 3,785 Lim, 1 poand per square fnch = 6.895¥Pe.
a, The minirmm required fire flow shall be ellowed to be veduced by 25 peccent for Group R, -

b. Types of constroction are based on th
¢ Measured at 20 psf, -

alme_niarional Building Code.

Pisveapyd pu Fp. — N?\\é%wwq

84

2006 INTERNATIONAL FIRE CORE®

v Ame
MININUM REQUIRED FIRE-FLOW AND FLOW DURATION FOR BUILDINGS® ( '
FIRE-FLOW OALCULATION AREA (squate feal) a
Typa A and 1B® .TypallAalnd!tlk" TypeiVandV-A® { Type B and lIB® wpov-;“ wﬂfiﬁhﬂ?ﬁu{w FLO"Y&%“QN .
022,700 0-12,700 0-8,200 05900 o6k 1,500 Beon wips 15 1
2,101-30200 | 12,761-17,000 | 8201-10900 5,901-7,900 26014300 | 10— -~ 1ZASYS OF Q0 S d
3020138700 | 17,001-21,800 | 10901-12900 | 7,901-5,800 4,801-6,200 2,000
3870148300 | 21,801:24200 | 1290117400 | 9,801-12,600 ‘@:}366‘; 2250 2
48,301-59000 |, 2420133200 | 1740121300 | 12.601-15400 | 7701-9400 2,500
5900170900 | 3320139700 | 2130125500 | 1540118400 | 9.401-11,300 2750
70,901-83,700 | 3970147100 | .25501-30,100 | 18401-21,800 | 11,301-13400 3,000
83,701-97,700 | 47,001-54900 | 30,101-35200 | 2180125900 | 13,401-15,600 3,250
97,701-112,700 {. 54901-63,400 | 35201-40,600 | 2590129300 | 15,601-18,000 3,500 ?
112,701-128,700 | 6340172400 | 40,601-46,400 | 20,301-33,500 | 18,001-20,600 3,750
128701145900 | 72401-82,100 | 46401-52,500 | 3350137900 ’ 20,601-23,300 4,000
145,901-164200 | 82,101-92400 | 5230159200 | 3790142700 | 2330126300 4250
164,201-183,400 | 92,401-103,100 | 5900166000 | 42,701-47,700 | 26,301-20,300 4,500
183,401-203,700 | 103,001-114,600 | 6600173300 | 4770153000 | 29.30132,600 4750
203701225200 | 114,601-126700 | 73301-81,100 | 53,001-58,600 | 52.601-36,000 5000 -
225,201-247,700 | 126,701-139,400 | 81,101-89,200 .| 58,.601-65400 | 36,001-39,600 5,250 (
247,701-271,200 | 139,401-152,600 | 89,201-97,700 | 65401-70,600 | 39,601-43,400 5,500
271,201-295,900 | 152,601-166,500 | 97,701-106,500 | 70,601-77,000 | 43,401-47.400 5,150
295,901-Greater | 166,501-Greater | 106,501-115,800 | 77,001-83,700 | 47,401.51,500 6,000 4
o — 115,801-125,500 | 83,701-90,600 | - 51,501-85,700 6250
- — 125,501-135,500 | 90,601-97.900 | 55701.60,200 6,500
— — 135,501-145,800 | 97,901-106,800 | 60,201-64,800 6150
— — 145,801-156,700 | 106,801-113.200 | 64,801-69,600 7,000
— — 156,701-167.900 | 113,201-121,300 | 69,601-74,600 7,250
— — 167,901-179,400 | 121,301-126,600 | 74,601-79,800 7,500
— — 179,401-191,400 | 129,601-138,300 | 79,801-85,100 7,750
— — 191,401-Greater | 138,301-Groater | 85,101-Greater 8,000

{:...- -
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COBR CONNECTION - Click here for delailed Construction Type info Page i of 2

THE CODE CONNECTION

Hosted by Terry Welker AlA

Construction Types

All bulldings are classified according to thelr construstion type. Typa | Is least combustible and Type V Is most
combustible. The more combustible a bullding is and the more hazardous the uss [s, the more the maximum aliowable

area is limlted (in table 603). Al conslruction types and use groups are allowed to have Increased areas by using
sprinklers.

Type |

I-Aorl-B ) ' ’

Typically these are concrete frame bulldings made of noncombustible materfals. All of the buitding elements (structural
frame, bearing walls, floors and roofs) are five resistanca rated according to Tables 601 and 602,

Type 1l

H-Aorll-B

These bulldings are constructed of noncombustible materials. T yplcally these are masonry bearing walls structuras wilh
stes! studs for walls and steel bar joists for floor and reof structures. 1A has fire rated bullding elements {structural frame,

bearing walls, floors and roofs). 118 Is the most common construction typs for commerclal bulidings hacause the bullding
elements are not required to ba fira reslstance rated but still must be non-combustible.

Types | and 1. {602.2)

Types | and If construction are those types of construction In which the bullding elements listed in
Table 601 are of noncombustible matexlals,

Type I
i-A or HI-B

Type lil construction Is that type of eonstruction in which the exterlor walls are of noncombustible materiats and the Interior

bullding elements are of any material psrmitted by the code {combustible or non-combustible). This Is typlcal of bulldings
with masonry bearing walls and wood raofs or floors.

Type Hl. (602.3) )
Type lil construclion Is that typs of construction in which the exterlor walls are of noncombustble malertals and the Interdor

bullding elemants are of any material permilted by this code, Fire-retardant-reated wood framing complylng with Section
2303.2 shall he parmiifed vilhin exterlor wall assemblios of a 2-hour rafing or lass,

Type IV

IV-Aoriv-B

This Is Heavy Timber cons!rut:!ﬂ?rzz wgich s not common In Ohto excapt parhaps in gome worship facllifies,
Tyne IV, {602, '
Tgappe IV construction (Heavy Timber, HT) Is that type of conslruction In which the extarior walls
are of noncombustible materlals and the Interlor bullding elements are of solid or laminated waaod
without concealed spaces, The detalls of Type iV construction shall comply with the provistans of
this seclion. Fire-retardant-treated wood framing complying with Section 2303.2 shall be
permitted within exterlor wall assembliss with a 2-hour rating of less,

Type V
V-AorV-B ‘
Type V construction is typloally wood frame construction. V-A requires fire rated assemblles for ali bullding elements

(structural frame, bearing walls, floors and roofs); this s often sesn in older construction that predates sprinklars but stil
not commonly used. V-B Is very common because it does not require any firs rating,

Type V. (602.5)
Typo V consiruction is that lype of construction I which the structure! elements, sxterior walls and Interlor walls are of

http://eodeconnection.squarespace.com/olick-here-for-detailed-consty/ 03/20/2008
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Page 1 7/11/2012 4:50:55 PM

LR R SR s R R A L R 2 L L LR n  E R L L T e urupr i ar Y

* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2,0 *

LR SRR R R AR SR R R R R R R R R R R g R T L T L L s

Input File: Reata Ranch Water System (AVG DAY) 7-11-2012.net

Link - Node Table:

L B L8l B ok e T T T T T T TN L T e £ S A ) 4 A8 e e e e o 8. Pk L AR o Ak ot e e o e e

Link Start End Length Diameter
ID Node Node ft in
Pl Jl J2 455.3 12
P12 Jiz Ji3 404 12
P11 J7 Jl2 2693 12
P10 Jli J8 1610 1z
P2 J2 J3 19 8
P3 J2 J4 232.9 12
P6 Js J7 1299 12
PS5 J5 Je 50 8
P7 Jg Ji 1053 12
P8 Jo J8 100 8
P9 J8 J10 100 12
P14 Ji3 J15 2220 12
P13 Ji3 Jl4 35 iz
1 Rl J1 75 36
P4 J1 J5 1280 12

Node Demand Head Pressure Quality

iD GPM ft psi

a1 0.00  2706.77 59.26 0.00 1284\ { Byo \ecde.
J2 0.00 2706,71 58.83 0.00

Jiz 0.00 2706,58 97.74 0,00

J13 0,00 2706.57 104,67 0.060

J7 6.00 2706.461 78.69 0.00

Ji1 0.00 2706.59 81.71 0.00

J8 .00 2706,59 84,75 0.00

J3 6.74 2706.71 59,70 0.00

J4 0.00 2706.71 57.10 0.00

J5 0.00 2706.69 70.006 0.00

J6 0.00 2706,69 71,36 0.00

aJg 16.86 2706,58 83.88 0.00

Jlo 43,16 2706.58 85,18 .00

Jls 0,00 2706.57 106,84 G.00

Ji4 43.84 2706.57 104,67 0.00

R1 -1190.61 2706.77 0,00 0.00 Reservoir




Page 2

Link Results:

T Ll Ll ot 4 B i L o e e e i o A T 13 Pk o o i e kA o A e 4t e o

Flow VelocityUnit Headloss

e e T T T L e e e e e e T ks ke e —— 1 o 4

GPM

103,86
0.00
-60.02
-16.86
43.16
0.00
43.84
110.61
103,87

fps

ft/REL

Status
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Page 1 7/11/2012 4:51:46 PM

**********************************************************************

* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2,0 *

**********************************************************************

Input File: Reata Ranch Water System (MAX DAY) 7-11-2012,NET

Link - Node Table:

Sk e ok ket e e e T T T T TR B8 A o o e e e e e i L1 L L4 ik 4 oy ey e e A b o i om n 2 A 8 e e e e e

Link Start End Length Diameter
ID Node Node ft in
Pl Ji J2 455.3 12
P12 Jgiz Ji3 404 12
Piil J7 Ji2 2693 12
P10 J1l JB 1610 12
p2 J2 J3 19 8
P3 Jz J4 232.9 12
Pé J5 J7 1299 12
B5 Jh Jé 50 B
Pl J8 J7 1053 12
P8 J9 J8 100 8.
P9 J8 J10 100 12
Pid Ji3 Ji5 2220 12
P13 J13 17 35 Tz
1 R} J1 75 36
P4 Ji J5 1280 12
Node Results:

Node Demand Head Pressure Quality

ID GPM ft psi

Ji 0.00 2706.77  59.26 0,00 1268+h [ B16 \Uerde,
J2 0.00 2706.77 58,83 0.00

Jiz2 0.00 2706.07 97.52 0.00

Ji3 0,00 2706.05 104,45 0.00

J7 0.00 2706.19 78.51 0.00

Jil 0,00  2706.11 81.51 0,00

J8 0,00 2706.11 84.54 0.00

J3 13.49  2706.77 59,70 0.00

J4 0.00  2706,77 57.10 0.00

35 0.00 2706.48 69,97 0,00

Je 0,00 - 2706.48 71.27 6.00

J9 33,72 2706.10 83.67 0,00

JLo B6.33  2706.10 84,97 0.00

J15 0.00  2706.05 106,61 6,00

JiL4 87.68  2706,05 104,45 ¢.00

R1 ~221.23  2706.77 0.00 0,00 Raeservoir



Page 2

Link Results:

e e e e e et T e = R S e v e e Yk o S . Sk A Al B 8 Ak A o . s e e

Link Flow VelocltyUnit Headloss Status
ip GPM fps ft/REt

Pl 13,49 0,04 .00 Open
P12 B7.68 0,25 0.05 Open
P11 B7.68 0.25 0.05 Open
P10 ¢.00 0.00 0,00 Open
P2 13.49 0.0% 0.01 Open
P3 .00 0.00 0.00 Open
P6 207.73 0.59 0.22 Open
P5 0.00 0.00 0.00 Open
B7 -120,05 0.34 0,08 Open
P8 ~33.,72 0.22 0.06 Open
B9 86,33 0,24 0.04 Open
P14 0.00 0.00 0,00 Open
P13 87.68 0.25 0.04 Open
1 221,23 0.07 0.00 Open
P4 207.74 0.59 0,22 Open
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rPage 1 7/12/2012 12:37:20 PM

R R R R R R s R s R L T R g g S T T & L T L L L v

& EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
% Version 2,0 *

LR R RS R R Rt R L Y O S 2 e L R L ) ) I ura A,

Input File: Reata Ranch Water System (MAX DAY-W_FIRE) 7-11-2012.NET

Link - Node Table:

A A AL ik e T P B 7 S S T B 68 60 58 5k Sy by e T v P L ALl A e e o T T A A A e ey B R et e e

Link Start End Length Diameter
Db Rode Node ft in
Pl J1 J2 455.3 12
Pi2 Ji2 Ji3 404 12
Pll J7 Jiz 2693 12
P10 J11 J8 1610 12
P2 J2 J3 19 8
P3 J2 J4 232,9 12
P& J5 J7 1299 12
P5 J5 J& 50 8
Pl J8 ai 1053 iz
P8 J9 J8 100 8
24 Js J10 100 12
Pi4 Jgi3 J15 2220 12
P13 J13 Ji4 35 12
1 R1 J1 15 36
P4 J1 J5 1280 12

Node Demand Head Pressure Quality
ID GPM £ psi

J1 0.00 2706.76 59.26 0,00 1261h &tb\fﬂﬁt}e
J2 0.00 2706.76 58.82 0.00
Jlz 0.00 2574,98 40.712 0.00
Jl3 0.00 2565.30 43.46 0.00
J7 0.00  2639.53 49.63 0,00
Jl1 0,00 2639,44 52,62 0.00
J8 0.00 2639.44 55.66 0.00
g3 13,49  2706.76 59.69 0.00
A4 0.00 2706,76 57.09 0,00
J5 0.00 2673.39 55.63 0.00
J6 : ' 0.00 2673.39 56.93 0.00
J9 33,72 2639,44 54.79 0.00
J1i0 B6.33 2639,44 $6.09 0.00
JA5 0.00 _ 2565.30 45,63 0.00
Ji4 2587.68  2564.46 43.10 0,00

Rl -2721,23 2706.11 0.00 0.00 Reservoir




Page 2 Reata Ranch

Link Results:

Link Flow VelocityUnit Headloss Status
1D GEM fps ft/KfL

Pl 13.49 0.04 0.00 Open
P12 2587.68 7.34 23,97 Open
P11 2587.68 7.34 23,97 Open
P10 0.00 0.00 0.00 Open
P2 13,49 .09 0.01 Open
F3 0,00 .00 0.00 Open
P6 2707.73 7.68 26.07 Open
343 .00 .00 0.00 Open
P7 ~120,905 0.34 0.08 Open
P8 -33.72 .22 0.06 Open
P9 86,33 C.24 0.04 Open
pld 06.00 0.00 0.00 Open
P13 2587,68 7.34 23.97 Open
1 2721,23 0.86 0.12 Open

P4 2707.74 7.68 26,07 Open
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Page 1 7/11/2012 4:53:27 PM
***********************************************************i**********

* EPANET *
* Hydraulic and Water Quality ®
* Analysis for Pipe Networks *
* Version 2.0 *

**********************************************************************

Input File: Reata Ranch Water System {PEAK HOUR) 7-11-2012,NET

Link - Node Table:

Link Start End Length Diameter
Ip Node Node ft in
Pl J1 J2 455,3 12
p12 Jiz Ji3 404 12
P11 J7 Jl2 2693 12
P10 Jii J8 1610 12
p2 Jz2 J3 19 8
P3 J2 J4 232,9 iz
Po J5 J7? 1299 12
P5 Js Jé 50 8
P Js J7 1053 12
P8 J9 J8 100 8
PS J8 Jlo 100 12
P14 Ji3 Jls 2220 12
P13 J13 J14 35 12
1 Rl Ji 15 36
P4 Jl Jb 1280 iz
Node Results:

Node Demand Head Pressure Quality

hys] GPM ft psi

J1 0.00  2706.77 59,26 0,00 [28th [BucNevde.
J2 0,06 2706.77 58.83 0,00

Jiz2 .00 2704.7% 96,97 0,00

Ji3 0.00 2704.,74 103,88 .00

J7 0.00 2705.14 78.05 0.00

Jil 0.00 2704.90 80.98 0.00

J8 0.00 2704,90 84.02 0.00

J3 23.61  2706.77 59,69 0.00

J4 6.00 2706.77 57.09 .00

J5 0.00 2705.96 69.74 0.00

Je 0.00  2705.,96 71.04 0.00

J9 59,01 2704.88 83.14 0.00

Jio 151.08 2704.88 84,44 0.00

JL5 .00 2704,.74 106,05 0,00

Jl4 153.44 2704.,74 ip3.88 .00

R1 -387.15 2706.77 0.00 0.00 Reservoir




Page 2

Link Results:

___._._...-;..-...-,...__...‘__.___._....-..._....__....__-........._....-.._______..-...._-.........__m_._____H...__.........._......

Link Flow VelocityUnit Headloss Status
D GPM fps fL/KEL

Pi 23.61 0.07 0.00 Open
P12 153,44 0.44 0.13 Open
Pl1 153.44 0.44 0,13 Open
P10 6.00 0,00 0.00 Open
p2 23.61 .15 0.03 Open
P3 0.00 0.00 0,00 Open
P6 363,54 1.03 0.63 Open
BS 0.60 ¢.00 G.00 Open
P7 ~-210,09 0.60 0.23 Open
P8 ~58,01 0.38 0.1e6 Open
P9 151,08 0.43 0.12 Open
P14 0.00 0.00 0.00 Open
P13 153,44 0,44 0.13 Open
1 387.15 0,12 0.00 Open

P4 363.54 1.03 .63 Open
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RVER | ReacH| RIVER | SCOUR MIE:.;“:%HTOE TOE LENGTH

STATION | DEPTH (FT) [requiRep (F7)|PROVIDED (FT)
RVW10T4 [ Ri1 0.310 3 4.5 6 I
RVW10T4 [ Ri1 0.222 3 4.5 6 |
RVW10T4 [ Ri1 0.210 3 4.5 6
RVW10T4 [ Ri1 0.145 6 9.0 9.0
RVW10T4 [ Ri1 0.034 5 7.5 7.5
RVWI10T3 [ Ri 0.520 3 45 6
RVWI10T3 [ Ri 0.438 2 3.0 6
RVWI10T3 [ Ri 0.411 3 45 6
RW10T3 | Rt 0.357 2 3.0 6
RW10T3 | Rt 0.356 3 4.5 6
RW10T3 | R1 0.290 4 6.0 6 MINIMUM TOE
e o | o T e T e ||| 0 22 i o
RW10T3 | R1 0.259 3 45 6
RW10T3 [ R13 0.200 4 6.0 6 RwWi0| Ri 9.104 3 45 8
RW10T3 | R13 0.123 3 45 6 RWi0| R1 9.012 3 4.5 6
rwiot2 | R1 0.843 3 45 6 RW10 | Ri 8.937 3 45 6
RW10T2 [ Ri 0.747 3 45 6 RW10 | Ri 8.826 2 3.0 6
RW10T2 | R1 0.711 2 3.0 6 RVW10 | R2 8.740 3 45 L)
RW10T2 | R1 0.684 2 3.0 6 RVW10 | R2 8.586 3 45 L)
RW10T2 | R1 0.663 2 3.0 6 RW10 | R2 8.467 4 6.0 6
RW10T2 | R1 0.581 5 7.5 7.5 RW10 | R2 8.354 4 6.0 6
rwior2 | R 0.540 4 6.0 6 RW10 | R2 8.353 5 7.5 7.5
RW10T2 | R1 0.530 4 6.0 6 RW10 | R2 8.135 6 9.0 ]
RW10T2 | Rt 0.520 5 7.5 7.5 RVW10 | R2 8134 S 7.5 7.5
RW10T2 | Rt 0.450 5 7.5 7.5 RW10 | R3 7.984 4 6.0 8

SN

ASE  FLOODPLAIN
PA \ LIMITS

GABION MATTRESS BANK HEIGHT VARIES (MIN. 17
/ Dn= 6  RIPRAP F'g&%'i%'@h" ‘— ABOVE FLOODPLAIN ELEV)

12" OF NATIVE MATERIAL-

SECTION A-A

APRON LENGTH
VARIES (MIN. 1.5 TIMES
SCOUR DEPTH)

NTS

)

y
SKG ENTERPRISES, INC.
9260 E. RAINTREE DRIVE

SUITE 140
SCOTTSDALE, AZ. 85260
PH) 480-998-5600
FAX) 480-998-5603
WWW.SKGAZ.COM

TR INUNCJATION
LIMITC

PRELIMINARY
NOT FOR CONSTRUCTION
OR FOR RECORDING

L

| —— ] T

\

REATA RANCH

EROSION PROTECTION EXHIBIT
CITY OF SCOTTSDALE, ARIZONA

job no.

design uP
approved G
date 2

revisions

\

\ N.T.S.

EXHIBIT

ECTIMATED RIPRAP CDUANTITD D202 CFT




Scour Analysis - Reata Ranch

Neill's Equation

Lacey's Equation

Blench's Equation

Neill's Lacey's Blench's Minimum
100-Year Equation| Mean Equation| Blench's Equation [Maximum] Toe Toe
Peak Unit Water Average| Bank Full Scour | Grain Scour | Zero Bed Scour Scour Length Length
Discharge [Top Width| Discharge | Velocity | Depth |Discharge|Multiplying| Depth | Size | Lacey's |Multiplying| Depth | Factor [Multiplying| Depth | Depth Req. | Provided
River Reach |River Sta. (ft.3/sec.) (ft.) (ft.g/sec./ft.) (ft.z/sec.) (ft.) (ft.) Factor (ft.) (mm) | Silt Factor | Factor (ft.) (ft./sec.) Factor (ft.) (ft.) (ft.) (ft.)
RVW10T4 R1 0.373 990 401.99 2 5.94 0.4 990 0.5 0.2 0.6 1.36 0.5 2.6 2.2 0.6 14 3 4.5 6.0
RVW10T4 R1 0.31 990 319.65 3 4.58 0.7 990 0.5 0.3 0.6 1.36 0.5 2.6 2.2 0.6 1.7 3 4.5 6.0
RVW10T4 R1 0.222 2215 418.35 5 8.23 0.6 2215 0.5 0.3 0.6 1.36 0.5 3.4 2.2 0.6 2.4 3 4.5 6.0
RVW10T4 R1 0.21 2215 388.19 6 6.39 0.9 2215 0.5 0.4 0.6 1.36 0.5 3.4 2.2 0.6 2.5 3 4.5 6.0
RVW10T4 R1 0.205 Lat Struct
RVW10T4 R1 0.145 2215 118.29 19 10.25 1.8 2215 0.5 0.9 0.6 1.36 0.5 3.4 2.2 0.6 5.5 6 9.0 9.0
RVW10T4 R1 0.034 2215 132.37 17 7.16 2.3 2215 0.5 1.2 0.6 1.36 0.5 3.4 2.2 0.6 5.1 5 7.5 7.5
RVW10T3 R1 0.615 815 138.7 6 5.75 1.0 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.5 3 4.5 6.0
RVW10T3 R1 0.520 815 126.45 6 5.95 1.1 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.7 3 4.5 6.0
RVW10T3 R1 0.438 815 149.58 5 5.69 1.0 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.4 2 3.0 6.0
RVW10T3 R1 0.411 815 107.15 8 6.27 1.2 815 0.5 0.6 0.6 1.36 0.5 2.4 2.2 0.6 3.0 3 4.5 6.0
RVW10T3 R1 0.357 815 151.5 5 5.60 1.0 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.4 2 3.0 6.0
RVW10T3 R1 0.356 815 88.32 9 2.79 3.3 815 0.5 1.7 0.6 1.36 0.5 2.4 2.2 0.6 3.4 3 4.5 6.0
RVW10T3 R1 0.300 Culvert
RVW10T3 R1 0.290 815 72.75 11 6.51 1.7 815 0.5 0.9 0.6 1.36 0.5 2.4 2.2 0.6 3.9 4 6.0 6.0
RVW10T3 R1 0.289 815 81.04 10 5.58 1.8 815 0.5 0.9 0.6 1.36 0.5 2.4 2.2 0.6 3.6 4 6.0 6.0
RVW10T3 R1 0.259 815 135.76 6 5.80 1.0 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.6 3 4.5 6.0
RVW10T3 R13 0.200 1570 143.96 11 7.11 1.5 1570 0.5 0.8 0.6 1.36 0.5 3 2.2 0.6 3.8 4 6.0 6.0
RVW10T3 R13 0.123 1570 165.84 9 6.73 1.4 1570 0.5 0.7 0.6 1.36 0.5 3 2.2 0.6 3.5 3 4.5 6.0
RVW10T2 R1 0.845 755 189.03 4 6.01 0.7 755 0.5 0.3 0.6 1.36 0.5 2.4 2.2 0.6 2.0 2 3.0 6.0
RVW10T2 R1 0.843 755 107.66 7 6.10 1.1 755 0.5 0.6 0.6 1.36 0.5 2.4 2.2 0.6 2.9 3 4.5 6.0
RVW10T2 R1 0.747 755 97.65 8 7.17 1.1 755 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 3.1 3 4.5 6.0
RVW10T2 R1 0.711 755 429.89 2 5.08 0.3 755 0.5 0.2 0.6 1.36 0.5 2.4 2.2 0.6 1.1 2 3.0 6.0
RVW10T2 R1 0.684 755 282.05 3 5.54 0.5 755 0.5 0.2 0.6 1.36 0.5 2.4 2.2 0.6 15 2 3.0 6.0
RVW10T2 R1 0.663 755 325.25 2 5.04 0.5 755 0.5 0.2 0.6 1.36 0.5 2.4 2.2 0.6 14 2 3.0 6.0
RVW10T2 R1 0.581 755 48.46 16 7.80 2.0 755 0.5 1 0.6 1.36 0.5 2.4 2.2 0.6 4.9 5 7.5 7.5
RVW10T2 R1 0.540 755 60.96 12 7.35 1.7 755 0.5 0.8 0.6 1.36 0.5 2.4 2.2 0.6 4.2 4 6.0 6.0
RVW10T2 R1 0.530 755 54.62 14 7.84 1.8 755 0.5 0.9 0.6 1.36 0.5 2.4 2.2 0.6 4.5 4 6.0 6.0
RVW10T2 R1 0.520 755 42.99 18 8.31 2.1 755 0.5 1.1 0.6 1.36 0.5 2.4 2.2 0.6 5.3 5 7.5 7.5
RVW10T2 R1 0.450 755 42.01 18 8.39 2.1 755 0.5 1.1 0.6 1.36 0.5 2.4 2.2 0.6 5.4 5 7.5 7.5
RVW10 R1 9.689 735 235.93 3 4.74 0.7 735 0.5 0.3 0.6 1.36 0.5 2.3 2.2 0.6 1.7 2 3.0 6.0
RVW10 R1 9.564 735 345.95 2 3.03 0.7 735 0.5 0.4 0.6 1.36 0.5 2.3 2.2 0.6 1.3 2 3.0 6.0
RVW10 R1 9.429 1045 296.98 4 4.82 0.7 1045 0.5 0.4 0.6 1.36 0.5 2.6 2.2 0.6 1.8 3 4.5 6.0
RVW10 R1 9.252 1045 268.75 4 6.52 0.6 1045 0.5 0.3 0.6 1.36 0.5 2.6 2.2 0.6 1.9 3 4.5 6.0
RVW10 R1 9.176 1045 211.84 5 6.59 0.7 1045 0.5 0.4 0.6 1.36 0.5 2.6 2.2 0.6 2.3 3 4.5 6.0
RVW10 R1 9.175 | Lat Struct
RVW10 R1 9.104 1045 298.07 4 7.23 0.5 1045 0.5 0.2 0.6 1.36 0.5 2.6 2.2 0.6 1.8 3 4.5 6.0
RVW10 R1 9.103 | Lat Struct
RVW10 R1 9.102 880 152.01 6 7.25 0.8 880 0.5 0.4 0.6 1.36 0.5 2.5 2.2 0.6 2.5 3 4.5 6.0
RVW10 R1 9.011 | Lat Struct
RVW10 R1 8.937 400 65.29 6 5.91 1.0 400 0.5 0.5 0.6 1.36 0.5 1.9 2.2 0.6 2.6 3 4.5 6.0
RVW10 R1 8.936 | Lat Struct
RVW10 R1 8.826 170 47.74 4 2.12 1.7 170 0.5 0.8 0.6 1.36 0.5 14 2.2 0.6 1.8 2 3.0 6.0
RVW10 R2 8.740 2285 290.17 8 5.79 1.4 2285 0.5 0.7 0.6 1.36 0.5 3.4 2.2 0.6 3.1 3 4.5 6.0
RVW10 R2 8.586 2285 302.07 8 6.25 1.2 2285 0.5 0.6 0.6 1.36 0.5 3.4 2.2 0.6 3.0 3 4.5 6.0
RVW10 R2 8.467 2285 185.92 12 7.40 1.7 2285 0.5 0.8 0.6 1.36 0.5 3.4 2.2 0.6 4.2 4 6.0 6.2




Neill's Equation Lacey's Equation Blench's Equation
Neill's Lacey's Blench's Minimum
100-Year Equation | Mean Equation | Blench's Equation [Maximum| Toe Toe
Peak Unit Water Average| Bank Full Scour | Grain Scour | Zero Bed Scour | Scour | Length | Length
Discharge | Top Width| Discharge | Velocity | Depth |Discharge |Multiplying| Depth | Size | Lacey's |Multiplying| Depth Factor |Multiplying| Depth | Depth Req. | Provided
River Reach |River Sta. (ft.3/sec.) (ft.) (ft.3/sec./ft.) (ft.zlsec.) (ft.) (ft.) Factor (ft.) (mm) | Silt Factor | Factor (ft.) (ft./sec.) Factor (ft.) (ft.) (ft.) (ft.)
RVW10 R2 8.354 2285 211.88 11 7.08 1.5 2285 0.5 0.8 0.6 1.36 0.5 3.4 2.2 0.6 3.8 4 6.0 6.0
RVW10 R2 8.353 2285 139.91 16 4.27 3.8 2285 0.5 1.9 0.6 1.36 0.5 3.4 2.2 0.6 5.0 5 7.5 7.5
RVW10 R2 8.300 Culvert
RVW10 R2 8.135 2285 101.42 23 9.02 2.5 2285 0.5 1.2 0.6 1.36 0.5 3.4 2.2 0.6 6.2 6 9.0 9.0
RVW10 R2 8.134 2285 161.08 14 7.72 1.8 2285 0.5 0.9 0.6 1.36 0.5 3.4 2.2 0.6 4.6 5 7.5 7.5
RVW10 R3 7.984 3925 654.17 6 7.94 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 2.6 4 6.0 6.0
RVW10 R3 7.886 3925 655.86 6 8.91 0.7 3925 0.5 0.3 0.6 1.36 0.5 4.1 2.2 0.6 2.6 4 6.0 6.0
RVW10 R3 7.784 3925 777.07 5 5.44 0.9 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 2.3 4 6.0 6.0
RVW10 R3 7.678 3925 591.39 7 8.91 0.7 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 2.8 4 6.0 6.0
RVW10 R3 7.611 3925 659.92 6 6.06 1.0 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 2.6 4 6.0 6.0
RVW10 R3 7.596 3925 430.97 9 8.87 1.0 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.4 4 6.0 6.0
RVW10 R3 7.541 3925 690.82 6 9.78 0.6 3925 0.5 0.3 0.6 1.36 0.5 4.1 2.2 0.6 2.5 4 6.0 6.0
RVW10 R3 7.491 3925 460.96 9 9.44 0.9 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.3 4 6.0 6.0
RVW10 R3 7.450 3925 576.08 7 8.56 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 2.8 4 6.0 6.0
RVW10 R3 7.382 3925 574.19 7 9.94 0.7 3925 0.5 0.3 0.6 1.36 0.5 4.1 2.2 0.6 2.8 4 6.0 6.0
RVW10 R3 7.331 3925 516.62 8 9.58 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 3.0 4 6.0 6.0
RVW10 R3 7.283 3925 458.96 9 10.62 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 3.3 4 6.0 6.0
RVW10 R3 7.240 3925 408.82 10 10.13 0.9 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.5 4 6.0 6.0
RVW10 R3 7.215 3925 501.65 8 10.35 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 3.1 4 6.0 6.0
RVW10 R3 7.193 3925 441.41 9 4.83 1.8 3925 0.5 0.9 0.6 1.36 0.5 4.1 2.2 0.6 3.3 4 6.0 6.0
RVW10 R3 7.174 3925 455.70 9 7.91 1.1 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.3 4 6.0 6.0
RVW10 R3 7.155 3925 492.95 8 8.10 1.0 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.1 4 6.0 6.0
RVW10 R3 7.076 3925 665.71 6 8.20 0.7 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 2.5 4 6.0 6.0
RVW10 R3 6.982 3925 502.03 8 8.09 1.0 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.1 4 6.0 6.0
RVW10 R3 6.977 3925 501.11 8 6.54 1.2 3925 0.5 0.6 0.6 1.36 0.5 4.1 2.2 0.6 3.1 4 6.0 6.0
RVW10 R3 6.849 3925 539.10 7 7.82 0.9 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 2.9 4 6.0 6.0
RVW10 R3 6.697 3925 462.10 8 3.22 2.6 3925 0.5 1.3 0.6 1.36 0.5 4.1 2.2 0.6 3.2 4 6.0 6.0
Regime Equation (Pemberton and Lara, 1984)
Notes:
See Exhibit 5 for cross section location
See Appendix C (HEC RAS Model) for channel velocity
Assume mean grain size to be 0.6 mm
Value of
Condition Neill Lacey Blench
d5=2df dS=EdIﬂ ds"’deU
Equation Types A and B
Straight reach 0.5 0.25
Moderate bend 0.6 0.5 1/ 0.6
Severe bend 0.7 0.75
Right angle bends 1.0 1.25
Vertical rock bank or wall 1.25
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APPENDIX I1
Preliminary Utility Plan
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