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2.0

Reata 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 various 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 water 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-appmvec'l but never constructed and have now

expired.
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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™ Street 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 along 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 resurrecting the expired plans
for re-approval and constructing the proposed water line from 122 Street to 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 documents 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

Pressure Zone | - Minlmum Elévatibn:f> SMaki
11E 2,440
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" Reata Ranch

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

depicting 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 into the 12" water main along Rio Verde
Drive to serve the Reata Ranch development and they are: '

1. At 128" Street
2. AtRio Verde Drive at the main development entrance, midway between 128"
and 132% Streets |
3. At132™ Street
4. At 136" 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 interior 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 Administrative Code R18-

4-502, and Engineering Bulletin no. 10 (Ref. 4).

e —— — ¢ 1
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Demand

The design parameters for the proposed water distribution system for Reata
Ranch is presented in the table below

Table 3 Design Criteria

e
Average Daily Water Demand (gall

Maximum Unit Count

Peaking Factor / Maximum day peaking factor 3.6 times average day demand

Peak'ng Factor, Ma.xtfﬂum hOU! peaking faclOl' 1.7 ﬂmes peak day

¥ire Demand (gallon per minute) ;.% gﬂ Reslcieanrt:;:i:l;l

Minimum pressure in the system during fire flow 40 psi

Water velocity range {foot per second) during fire flow o8

“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

T

S AL

Resort 485.6 36,420 | 127,470 150
Parcel A 5.7 3.5 20 485.6 9,712 33,992 40
Parcel B 59 35 21 485.6 10,198 | 35,692 42
Parcel C 83 35 29 485.6 14,082 | 49,288 58
Parcel D 9.6 3.5 34 485.6 16,510 | 57,786 68
Parcel E 59 35 21 485.6 10,198 | 35,692 42
Parcel F 84 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 5 26 485.6 12,626 | 44,190 52
Parcel I 104 3.5 36 485.6 17,482 | 61,186 72
TOTAL - - 330 - 158,791 | 555,769 656

Notes:

®)=@)x(5)
{D=(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 model 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 Bxhibit 3 of this report. According to the enclosed

exent, 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% Strect 299.56 63.46
220 West of 132™ Street 299.56 80.45
224 136" Street 299.56 oLl

(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. The maximum and minimum

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

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

v

 plans, project number 3357-04-4 and project number 3357-04-1 upon plans re-

approval.
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

\

The project is located in City of Scottsdale pressure zones 11E (El. 2,440-2,570).
Fire hydrants shall be placed per requirements of City of Scottsdale Fire
Department.

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.

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

When the water line alignments cross natural washes they Sha!l 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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Plans”, September 26, 2007, Plan number 5-PP-03, 73-NP-2001, 1346-03-4 (Approved
by the City of Scottsdale on May 20, 2008).

City of Scottsdale, “Chapter 6 Potable Water System Design, Design Standards and
Policles Manual”, Dated August 2008.

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

Guidelines_for the Construction of Water, Minimum Requirements for Deslgn,
Submission of Plans and Speclfications of Sewage Works”. May, 1978.

GTA Engineeﬁng, Inc,, d. ational Water Supply System, Scottsdale, Arizona.
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Scottsdale National
Water Supply System

Scottsdale, Arizona

Water Master Plan

prepared for: ,
Hunn & Associates, Inc.

CITY OF SCOTTSDALE - .
WATER-RESOURCES DEPT - -

SCOTTSDALE, AZ 85258

prepared by : b’\ ‘%Uq Manm
57 Zoo |

GTA ENGINEERING, INC.
~ Consulting Engineers
1990 W. Camelback R4., Suite 401
Phoenix, Arizona 85015
TEL (602) 246-7759 FAX (602) 246-7645
e-mai}: gta@goldmantoy.com

Revised April, 2001

GTA00145

9388 E SAN SALVADOR DR, -
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AVERAGE DAILY FLOW ®U¥

Map displays sntire metwork w/o dackdrop. YO see partial network w/
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Lick ~ Rode Table:

bink start End Length Diamoter

w " ®ode Wode fr in

_________ B L L T AR DY (A S SN S S ———

1 R2O0 108 1300 ad

2 108 116 £790 24

' S + % WA A k] Ke 11 16

Py . _;u 114 :aoc 20
g gy g ¢ s g e eeenn e fE yaog -

£ 116 10’ 1500 12} I (" et b (oo M.\ 01 Oruw/

116 130 1500 \* L4 .

B 2R T Sty 1 C I i <7 S ' %“\Lm Aekvdisiuicing

9 10 232 1000 12

19, 212 24 1300 12

i 14 220 1300 12

A2 - 220 224 1300 12

13 22¢ 218 200 as

14 228 230 500 12

R % 4 £ 31 37 —Iu0" p 14

P100 213 J100 551.79 12

P500 300 J500 1789.21 12

510 2590 510 $50.00 12 .
TR T $10 T T ek 8L T g .
4o 9120 Ji4 107.89 s

r160 2140 3169 272,99 s

Pi7¢ J160 s 489.42 (]

P180 rRL70 Jie0 3.2 .

#200 J180 3200 745.39 .

rie J200 FH210 192.30 ]

P220 FE210 9220 182,43 s

P30 2220 J20 474,98 [}

2360 J240 J2850 217.32 .

r280 3266 az80 161.18 ¢

r290 3200 WH290 31.26 s

e 290 3300 207.32 s

310 00 J600 465.63 s

5320 J500 520 QLTS (]

9522 3520 FHS22 €6.51 . .

C:AllJobsJoe\Scottsdale Nationa\SN3ADF.xpt
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Ldvk - Mods Pabla: {contimued)

Link start =d
w ¥odo wods €©®
P24 rFaS22 PNS24 705.53
»536 rEs2¢ mHs26 0. 17
yaze ras26 J608 60.79
PeLo 3600 X610 772.03
P€20 FHRELO 3630 69.46
»626 Jeze 625 $35.28
L] J628 J640 109.40
#4s Jiee Jl4s 121,39
P16S <360 L2 UH 262,34
PEs J180 mes 196.47
Fi1so 108 aiso 369.92
F20% J200 J208 %4.712
i a220 PRiay 130.80
»126 na 3216 113.79
P21 3220 a339 2.n
P24 J240 yE2S 331.87
P2%0 FE245 J280 263.17
265 a260 J168 124.20
P23 J280 Jads 476.27
205 J300 FRi0S e1.33
2320 ¥HI0S a3 383.12
#323 120 » 203.66
136 J320 FHI2E 379.386
[ 2334 FEa¢ J3as 70.13
P340 J33o J340 769.79
rae3 a380 34 339.53
P36 nises 3346 11.67°
P3s0 1o nisso 111,93
IS0 niso g0 8. 78
363 J360 e 211,33
r166 Fi126) x166 190,76
paT4) Jiee JI6ee 281,68
rize J160 ¥E1I0 2p9.99
Pi80 FRITO J380 205.82
2388 J380 a18s 297.69
#4008 J380 J400 157.31
405 - J400 J405 315.19
P10 400 a0 203,88
re20 14110 a0 212.19
P540 J830 J540 863,08
PE4S J540 I545 434.39
23%0 IoeC ai80 174.49
P560 rasso a560 355.24
PECS Jse0 ¥ES6) 109.40
»566 rases Inse 12s.01
2570 J660 FH3T0 €11,60
oS30 FHS?0 JS80

8cottedale Mationsl {w/o Map)

C:\AllJobsJoe\Scottsdale Nationa\SN3ADF.ipt
April 24, 2001 (3:14PM)

ARARAPDANAOAPAARAROANANRAAARARNNNARNOAANRAPROAOIEPERPROED

Page 2

W

p—r .,

:
i.
{
H
i
I-
i
|
i
!
'
i
H
!




3

Page
Link’ - Node Table: {cortinued)

Bcottadale Mational (w/o Kap)

iuk Start nd Leagth Dismeter

m Rade Hode e in

2600 Js8e J800 309. 4 [

r622 J620 mez2 578.20 []

P€24 TRéaa 3624 135.3%

628 €36 J628 $44.80 4

2178 3130 121 [777 12 Valve
»va 232 m " 12 Valve
PRV11 110 111 m/a 12 valve
dNode Rasultss

Node Daxand Kead Pressure Quality

m [+ 01 fe psl

ie5 8.00 2814.6C 3,99 ¢.00

110 $72.00 2814.3% 49.87 8.00

in 0,00 2814.3% .57 0.60

112 0.00 281¢.29 60.36 9.60

124 .00 2814.20 .35 [N {]

138 0.0 181),.06 81.49 .90

11e 0.00 2811.68 [T ) [N

129 235.00 2810.76 108.6€5 0.00

123 6.00 2685.91 55.00 Q.00

210 o 00 36 128th et /Rio\edda
212 C.00 264£.46 €3.48 0.00

Mn4e .00 2686.05% £69.78 e.00

2120 0.00 2685.£7 00.45 0.00 ’

224 0.00 2685.26  29% §1 0.00

228 0.50 268S5.20 $1.08 ¢.00

230 TSI TSI 10T e

232 0.00 2585.04 101.84 0.00

233 0.00 2576.93 55.00 0.00

J100 0.00 2576.9) 67.47 0.00

J120 0.686 a5%6.92 $5.06 0.00

3140 ©.00 2376.31 54,98 8.00

JU4S 1.01 257€.91 $3.08 0.00

J160 0.6% 2576.9% 57.3Y 0.00

JLES 1.81 257%.91 §9.84 0.09

FHETC .00 2576.91 $6.32 8.00

JLne 2.63 2576.51 87.50 0.00

FH1BS .00 3576.91 76.68 c,00

Jine 2.3¢  3576.91 €6.25 0.40

J100 1.2% 23576.99 €0.62 0.00

J20% 1.35 2576.%0 £3.6% B.00

YHE210 0.00 257¢6.90 €2.38 0.00

9210 2,02 2576.%0 61.852 0.00

¥HI2) . 6.00 2576.9¢ €3.65 0.80

J226 1.35  2576.90 6€7.55 9.00 .

C:\AllJobsJoe\Scottsdale NationaDNSN3ADFapt

April 24, 2001 (3:14PM)
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Page 4
Node Results: (coatinued)
RNode Pemand
1D PN
J829 1.)%
3240 a.34
FE24% 0.90
J230 1.88
J260 G.3¢
J268 1.01
J280 G.€67
5283 1.18
FR299 ¢.00
J309 : 1.1
RIS .90
3320 1.91
qJ313 1.69
FHI26 €.00
4329 1.89
J340 1.6%
™4 0.00
JIE 1.6
HIE0 0.00
Jiée 1.31%
¥HIEY 0.00
Ji&6 1.3%
JI6 0.67
IHIT0 0.0
J180 0.60
J38% 1.3%
J400 0.3
Jeos 1.03
Ha20 0.00
J500 0.00
J510 e.00
.a520 2.3%
PHS22 0.00
FHS24 0.00
rHS26 0.00
J340 1,89
J545 1.38
RSSO0 0.00
J56¢ a.01
HS¢) 0.0¢0
J566 i.01
VES70 9.00
J5680 2,02
IE00 0.67
FHE10 0,00
4620 3.69
THE22 0.60

CAAlllobsJoe\Scottsdale NationaNSN3ADF.apt
April 24, 2001 (3:14PM) ‘

Scottadals Rational (w/o Map)

Read Pressura
149 pui

2576.90 4.1
2576. 90 7.76
2576.90 73.32
1576.0 71.48
23%6.50 76.49
2576.50 €7.55
2576.50 768.44¢
2576.%0 15,57
2576.%0 76.65
2576.50 73,78
2576.50 74.49
2576. 00 7.6
2596.50 v5.7%
2576.90 70.1%
2876. 0 €7.99
2576.%0 71.45
2976.90 72.32
257¢.90 70.58
2576.90 €.72

1576.90 €6.69
2576.90 65.82
2576.90 €3.€0
1576.90 69.07
2576.91 €).65
257€.91 61.92

231691 62.9%
3876.91 60.1%
1576.91 63.36
3576.91 57.31
3516.02 74.88
2576.92 0¢.03
1576.92 74.37
1576.91 1.62
2%576.91 T78:.08

25%6.90 78.39
24576.91 g1.as
2576.91 7.5
256,91 €3.13
2876.9¢ 82,07
2576.90 83,18
2676.990 85.75

2536.9%0 83.18
2576.50 04.4%
287€.90 78.2%

2876.90 .73
2576.90 72.52
2576.9¢0 £3.13
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Scottedale Natlonal {w/c Map)

0.00 Reservolr
0.00 Reserveir

wi | B;w A Yo @ '2.8‘5'0

wy 2 |Z ReSersir

Page §
Mode' Reaults; (continuad)
Hode Dagand Head Prosaure gQuality
m o e pei
Je2e 2.02 2536 .90 6.8 €.00
g2 213 0.00 1878.90 73.32 0.00
J8€38 1.0 1876.90 71.48 Q.00
J648 0.0¢ 3376.90 76.08 8.60
¢ R1GO ~1106.5%7 . 0.00
VolCurve 0.08  2400.00 8.00
Link Results;
Link Flow Velocity Reazdlosa Status
D oeM tps £ /RLL
1 1106.87 ©.78 ¢.12 open
2 1108.87 e.78 0.12 Open
3 $34.87 0.88 .08 Opea
¢ §34.87 0.58 0.¢8 Gpen
s $34.57 1.82 0.95 Open
& $34.57 3.52 0.92 _Open
] $)4.95) 1.82 0.9 Cgen
8 299.86 0.65 0.32 Open
b 299.56 0.48s 0.32 Open
10 289.5%56 0.45 0.32 open
11 . 259.86 0.88 0.32 Open
12 299.86 0.8% 0.32 Open
13 259.5¢ 0.88 0.31 Open
14 299.8¢ .65 0.32 open
i TS 110317 TTIT 1532 e
p1r00 48.57 0.14 0.01 ¢pen
£500 1.7 0.06 0.00 Opan
P§10 0.00 .00 0.00 open
120 26.86 0.1y .00 Open
7140 17.04 0.11 0.01 Open
P160 16.0) 0.10 0.01 fpen
170 314,34 0.09 c.01 Open
P80 14.34 0.09 0.61 Open
P200Q .96 0.06 0.00 Open
7210 ?7.26 0.05 0.00 Spen
220 7.26 0.03 0.00 open
P340 2.54 0.02 0.90 Open
P50 0.5 0.00 0.00 Open
P260 -0.0% ¢.01 0.00 Qpen
290 -2.86 0.02 0.09 Open
P390 -3.86 0.02 .00 Open
PI10 -7.87 0.08 0.00 Open
520 21.70 0.14 0.82 Open
£S22 13.10 0.08 0.03 Open
PS24 13,10 0.00 a.0l Open

C:\AllJobsJoe\Scottsdale Nationa\SN3ADF.pt
April 24, 2001 (3:14PM)
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ll Fage 6 Scottedale Matiomal (w/o Map)
Link Resulte: (cantinued)
Liak Flow Veloaity Koadlows Status ;
) e X fps  fr/xR : o g i
2526 13.10 0.08 9.0 Open 2 A
PS8 13,10 .08 .01 Opmm Y1 '
[ 731 s.n 0.03 0.00 opsa . $
»620 “n ©.03 0.00  open (|
: 526 1.0t 0.81 0.00 - Open :o
»s40 0.00 0.00 0.00 Qpan H :
PL4s 1.0 0.81 Q.00 Gpan
PLES 1.01 ¢.01 0.00 open P
ri88 2.36 0.9 0.00 open I
: (23 0] -2.34 a.03 0.00 open H
v20s 1.33 e.02 0.00 open
: 23 .38 . 0.02 0.00 Open .
: 238 1.8 ¢.02 0.00 open” i
P219 1.9% 0.62: 0.00 open
PI4S 1.69 0.62 0.00 open
p2so 1.49 ©.02 0.00. Open
? 2265 31.01 0.0L q.00 open
‘ P88 1.3§ 0.02 0.00 open
P30S 4.00 9.05 0.00 Open
P20 4.60 0.e5 0,00 Open
[T} 1.69 0.02 0.00 Open
PIIE : 1.69 0.02 ©.00 Open _
P29 1.69 0,02 0.0 Opan ;-
, PM0 -5.38 0.00 0.00 Open. H
. P43 1.69 0.2 0.00 Cpan
Pi¢ 1.69 0.02 0.00 opan .
PI6O -3.8 0904 0.00 Cpan
piso -3.75 6.04 0.00 Opent
P61 . 1.1% 6.02 0.00 psa
2T 1.38 g.02 ©.00 Opon
0349 0.§7 a.01 ©.00 Cpen
3170 “1.a1 0.0n 0.01 Opén .
380 -7.19 0.08 6.01 Open
1211 1.5 a.03 0.00 Open
2400 -0.47 930 0.02 open
P40S 1.01 ¢.01 0,80 Open
) rdio -9.93 .0.11 0.02 Open
Pe20 -9.62 s.11 ¢.02 Open
P40 7.38 0.oa ¢.01 cpen
Ps4s 1.38% 0.02 ©.90 Open
~ psso «n 0.05 0.00 Open ;
7560 own 0.05 0.00 open
P563 1.01 0.01 0.09 open
P56E . 1.01 0.01 0.00 apen
PS70 2.19 0.02 9.0¢" Open )
P380 2.19 0.02 0.00 Open
oo .17 s.tc 0.0 Open
i |
1
. . |
i |
CAAIJobsToe\Scottsdate National\SN3ADF.xpt ‘ Page6 . |
l April 24, 2001 (3:14PM) ‘ { i
1
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Page ? Scottsdale Naticnal {w/o0 Map)
bink Resultss {continued)}

Link Flow Velocity NKeadloss Status

10 -1, fps [3¥7 4(3

P22 2,02 0.02 8.00 Open

9624 2,02 9.02 0.00 apen

P29 1.0 0.01 0.00 pen

PRV) 299.%7 0.5 123.02 Active Yalve

PRV2 48.5¢ 0.14 108.10 Active Valve

mv1a $324.57 1.5 8.00 Open Valve

C:\AllJobsJoe\Scottsdale Nationa\SN3ADF.1pt
April 24, 2001 (3:14PM) '
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ABPENDI'X B .
FIRE-FLOW REQUIREMENTS FOR BUILDINGS

The provisions contatned ln this appendix are not mandatory unless specifically roferenced in the adopting ordinanee,

SECTION B101
GENERAL

B101.1 Scope, Tke procedure for detecmining fice-flow
requirements for hﬂdim of buildings hereafter
constructed shall be in with this appendix. This
appendix doss not agply to structures other than buildings.

SECTION B102
DEFINITIONS

B102.1 Definitions. For the purpase of this appendix, certain
teons are defined as follows:

FIRE-FLOW. The flow tate of a water supply, measured at 20
pounds per cqnareinoh(pai)(lssk?a) pressure, thatls
avni[ableforﬁre fighting. '

FIRE-FLOW CALCULATION AREA. The floot ares, in
squsxe feet (m?), used to determine the required fire flow.

SECTION B103
MODIFICATIONS

B103.1 Decreases, Tha fire chief is authorized to reducs the
firedlow requirements for isolated buildings or & group of
balidings in rural areas or small communitles where the dovel-
opment of full fire-flow requirements Is impractical.

B103.2 Increases. The fire chief is sutharized to increass the
fire-flow requirements where conditions indicate an unusual
sesceplibility to grovp fires or 8. An increase
shali not be marc than twice that required for tha buflding under
consldesation.

B103.3 Areas without wafer systems For informa-
tion regarding water supplics for Sire-fighting purposes in roral
and suburban areas in which adequate and relisble water sup-
&Mbmeﬁuwﬁamm&mﬂmrmam

ize NFPA 1142 or the Infernational Wildiand-Urban Inter-
Jace Code.

SECTION B104 :
FIRE-FLOW CALCULATION AREA

B104.1 Genexal. The fire-flow calculation area shall be the
total floor ares of all floor levels within the exterior walls, and
under tho horizontal of the roof of a building,
except as madified in ocﬁanB!O&.S

B104.2 Area aeparaﬂon.Pmnofhﬂldimswiﬂchmnp-
erated by fire walls without openings, constructed in accor-
dance with thic International Bullding Code, are allowed to be
considered as separato fire-flow calculation areas.

2008 INTERNATIONAL FIRE CODE®

B104.3 'RypelAand’lypeIB construction. The fire-flow cal-
culation area of bulldings constructed of Type 1A and Typo TR
consiruction shall be the area of the three Jargest successive
fioars.

Exoeption: Fire-flow celculation srea’for open parking
garagos shall be determined by the area of the largest floor.

SECTION B105
FIRE-FLOW REQUIREMENTS FOR BUILDINGS

sanam fect 9445 w') ehall beESIRRhilons pec :
(3785.4 L/min). Fire-flow and flow duraGen fe:dwolﬂngshav-
ing a fire-flow calculation ereq In cxoeds ofSMﬂ%m
(3445m*)shalluotbehssﬂnuﬁatcpedﬁcdh eB105.1.

tion: A GEREEh in tequired
asappzoved.klﬂowedmmobutwhlglspmddedwﬂh

B105.2 Buildings other than one- andtwo-(amﬂydweﬂmgs.
The mintmum five-flow and flow dursticn for bolldings ofber
than one- and two-family dwellings shail be as specified in
Txble B105.1.

Exception; Araduchnlntequiredﬁm«fbwofupwﬁ
percent, as approved, is allowed when the ¢ 2 pro-
vided with en approved automatlc spduklcr system |

in socordance with Section $033.1% or $03.3.1.2. ‘The ||
resulting fire-flow shall not be less than 1,500 gallons per
nzinute (5678 Limin) for the prescibed duration as speci-
fied in Table B105.1.

*- ECTION B106 :
REFERENCED STANDARDS '
IOC IBC  Intcraationaf BulldingCode  BIO42,
- - Teble B10S.1
ICC  IWUIC International Widland- " B1033
Utban Interface Code
NFPA 1142  Standardon Water Suppliesfor  B103.3

Suburben and Rorel Fire Fighting

fire flow of SHRGHE. -

————
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APPENAX B
uyreal woo
Frima
MINIMUM REQUIRED FIRE-FLOW AND FLOW DURATION FOR BUILOINGS®
HAEFLOW CALCULATION AREA (square fesl) .
TypelAandiE® | TypeRASndA® | TypowendVA® | TypetBasdmsd Typev-a® wm% n.owmrm
om0 | 012700 0-8.200 05500 Sob) 1,560 2o
2.701-30200 | 1270117000 | €201-10800 | 59617500 3601480 | —trse— = [ZASYS
30201-38700 | 1700121800 | 1090112900 | 7.901-9,800 48016200 | 2000
3870148300 | 2180124200 | 1290117400 | sgornas0 | Ceaorre) | 2% 2
48,301-59,000 |. 2420133200 | 1740121300 | 1260115400 | 77019400 2,500
| 50,001-70900 | 3320139700 | 2130125500 | 15401-18400 | 9.401-11,300 2750
| 70501-83,700 | 3970147100 | .25501-30,00 | 1840121800 | 1130113400 3,000
| 83,701-97,700 | 47,101-54900 | 30,101-35200 | 21,80125900 | 13.401-15,600 9250
97.701-112,700 | 34901-63,400 | 3520140600 | 2590129300 | 15,601-18,000 3,500 }
12701128700 | 6340172400 | 4060146400 | 2930133500 | 18001-20,600 3,75
| 128701- 145500 | 72401-82,100 | 4640152500 | 3350137900 | 2060123300 4,000
145.901-164200 | 82,101-92.400 | 52501-59,100 | 5790142700 [ 2330326300 4250
164,203-183400 | $2,401-103,100 | 59,101-66000 | 4270147700 | 2630129300 4,300
183,401-203,700 | 103,101-114,600 | 66001.73.300 | 4770153000 | 29301-92,600 4750
20.701.225200 | 114,601-126,700 | 73301-81,100 | $,001-58500 | 3260186000 5000
225,201-247,700 | 126,701-139,400 | $1,101-89,200 .| S8.601-65400 | 36,001-35,600 5250
247,701-271,200 | 139401-152,600 | $920197700 | 6540170600 | 39,601-43,400 5,500
271,201-295,900 | 152,601-166,500 | 97,701-106500 | 70,601-77.000 | 4340147400 5750
295,901 -Oreater | 166,501-Greater | 106,501-115,800 | 77,001-83.200 | 47,401.51,500 6,000 4
- — 115,801-125,500 | 83,701-50,600 | - 51,501-55,700 6,250
— _ | 125,501-135,500 | 90,601-97,900 | 55701-60200 6,500
— — 135,501-145,800 | 97.901-106,800 | 60,201-64,800 6250
—_ — 145801-156,700 | 106,801-113.200 | 64,801+69,600 7,000
— — 156,702-167,900 | 113,201-121,300 | 69,601-74,600 7250
— — 167.901-179.400 | 121,301-126,600 | 74,601-79,800 2,500
— — 179.401-191,400 | 129,601-138300 | 79,801-85,100 7350
— — 191,601-Creater | 138,301-Grester | 85,101-Greates 8,000
RorST: 1 squeze fook =0.0929 %%, 1 galioa per minnto 3 78S L, 1 ponnd per square buch « 6.495KPe '
" ;mmmmmmuwwwmwﬂmhmu -
& Typot of construction ace based on the International Bviflding Code
c. Menwred 2 20pst, - ‘ -
Disveard po Fp. — Artshan
304 2008 INTERNATIONAL FIHE CODE®
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CODB CONNECTION - Click here for delailed Construction Type info Page 1 of 2

THE CODE CONNECTION

Hosted by Tewry Welker AfA

Construction Types
All buildings are classified according lo thelr construction type. Typa | I8 least combustible and Type V (s mast

combustible. The more combustidle a buliding is and the more hazardous the use Is, the more the maximum affowable

atea Is fimitad (In table 5§03). All construction types and use groups are eflowed to have increased areas by using
sprinklers.

Type |
I-Aor -B '

Typically these are concrete frame bulldings made of noncombustible materkals. All of the bullding elements (structurel
frame, bearing walls, floors and roofs) are fire reslstance rated according to Taebles 601 and 602.

Type ]
{l-Aorll-B

Thess hulldings ere constnucted of noncombustible materials. Typlcally these are masonry bearing walls structuras wilh
stae] studs for walls and stes! bar joists for floor and roof struclures. HA has fire rated bullding elements {structural frame,
bearing walls, floors and roofs). 11B Is the most comumoen construction type for commerclal bulldings because the building
elements are not required to be fire resistance rated but etill must be non-combustible.

Types { and H. (602.2)
Types [ and I construction are those types of construction In which the bullding elements listed in
Tabhte 601 are of noncombustible materiats,

Type 111
Iii-A or Hi-B ' '
Type Hl construction Is that lype of construction in which the exterior walls are of noncombustible materials and the interior

building elements are of eny malartal permitted by the code (combusiible or non-combustible). This fs ypical of bulldings
with masonty beaaring walls and wood reofs or flaors.

Type BL (602.3)

1 construction Is that type of consbruction In which the exterior walls are of noncembustibls materiais and the interfor
b elomanls gre of any matersl by this code, FireTetardant-freated wood framing complying with Section
2303.2 shelf be panviited vilhin wall assomitiias of & 2<hour reBng or fess.
Type IV
IV-AorivV-B

This Is Heavy Timber conslruction which Is not common in Ohlo except perhaps in some worship facliiies.

o IV, (802.4)
T IV construction (Heavy Timber, HT) ts that type of construction {n which the extedor walls
are of noncombustible matertals and the interdor bullding elements are of solld or laminaled wood
without concealed spaces. The detalls of Type IV construction shall comply with the provisions of
this section. Fire-retardant-4reated wood framing complying with Section 2303.2 shali be
permittad within exterior wall assemblios with a 2-hour rating of fess.

Type V
V-AorVv-8

Type V construction Is typloally wood franie conslruction. V-A requlrés fire rated assemblles for all buliding elements
(structuret frame, bearing walls, floors and roofs); this is often seen In older construction that predates sprinkiers but still
not commonly used. V-B Is very common because it does nof require any fire rating. . ‘

Yypo V. (602.5) '
Type V construction fs that type of construction to wdiich the struchurel slemants, extedor walls e ktatios wlls are of

hitp://codeconnection.squarespace.com/click-here-for-detailed-constr/ 03/20/2008

PPPPRNEE -

ehdn ) v SE———— ——— . o




"
. - . - _ ) = 3 G . - ) _ , _ = o . .
' 3 d ) E

REATA RANCH - AVERAGE DAY DEMAND

J5 Ps Jr

]

J12

Yz

Lot}

s P13 1

£0.90
75.00
100.00

P14

P10 mu:sur.v
50.00
100:.00

14 kﬁs
o ' -

EPANET2 _ ' Page 1
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Page 1 7/11/2012 4:50:55 PM
AR AR AN R ARk kR ARk AR AR R AR A AN AR M A AT A AR A AR A RN AR R RNR AR A AR AR AN A AR ARk ke
* EPANET *
* ' Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *

Ahhhdhhktehhkh bk ke kA A A AR A AR RN AR AR AWk A A v AR TR RNk kA kN kA kdd &k

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

Link - Node Table:

. VT W ., T . D o Tt i ot G e S i W . S e e . S o kS T o T T

Link Start End Length Diameter
ID Node Node ft in
Pl J1 J2 455.3 12
P12 Ji2 J13 404 12
P11 J7 Jl2 2693 12
P10 Jll J8 1610 12
P2 J2 J3 19 8
P3 J2 J4 232.9 12
P6 Js J7 1299 12
P5 Js J6 50 8
p7 J8 J7 1053 12
P8 J9 Je 100 8
P9 Ja J10 100 12
P14 J13 Ji5 2220 12
P13 Ji3 J14 35 12
1 R1 J1 15 36
P4 Jl J5 1280 12

2 o G0 i o e o S e b S Sty i T e A T . . P P e AP s o o e G S B S . i, e BN B e T A i B T S S S o B B e D . e W . o o s . .

Node Denand Head Pressure Quality
IiD GPM - ft psi
Ji 0.00 2706.77 $9.26 0.00 1284k { Ao
J2 0.00 2706.77 58.83 0.00
Ji2 0.00 2706.58 97.74 0.00
J13 0.00 2706.57 104.67 0.00
I - 0,00 -2706.61" - 78,69 0.00
Jl11 0.00 2706.59 81.71 0.00
J8 0.00 2706.59 84,75 0.00
J3 6.7¢ 2706.77 59.70 0.00
J4 0.00 2706.77 57.10 0.00
J5 0.00 2706.69 70.06 0.060
J6 : : ' "~ 0.60 © 2706.69 - 71,36 " 0,00
J9 16,86 2706.58 83.88 0.00
J10 43.16 2706.58 85.18 0.00
J15 0.00 2706.57 106,84 0.00
Jiq 43.84 2706.57 104.67 0.00
0.00 Reservoir

R1 -110.61  2706.77 0.00

e ——— - ———




Page 2

Link Results:

T S e (e TN B . = " W ot = e . S o i . W P b o . W e W o . S B o sk T A S S 2 e o e o o o e . A ——

Flow VelocityUnit Headloss

S 2 s o P S o o o T 2 o o L e e Ak . o A A iy B T At e e ke e . T .t B e e o 7 g

GPM

103.86
06.00
-60.02

- -16.86

43.16
0.00
43.84
110.61
103.87

fps

fL/KfE

Status




REATA RANCH - MAXIMUM DAY DEMAND

e S P a2
~ T ®
: P12
! ' . Jia P13 3
i ’ P’\ / ™ ?
‘ Flow
. 25.00
5 P'E ‘;a P2 10 50.00
°© 75.00
100.00
o »
P10
14 : 15
3 | ‘
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*
*
*
*

Analysis for Pipe Networks
Version 2.0

7/11/2012 4:51:46 PM
AARR KRN A A AR A R R R AR AR AR AR AR R A AR AR AR R AN AN AR AR AR A AR A AR A AR A A AN AR k&
EPANET
Hydraulic and Water Quality

*
*
*
*

kA AR AR AN AN R R AR NN AR R AN N A AR AR R AR R b AR A AN AR kAR AR AR AN A RN SN &

Input File: Reata Ranch Water System (MAX DAY)_7-11-2012.NET

Link - Node Table:

e e B s At et e e P o e e o e S e et e g o e o e S = = W ——— ———— . T - - —— - -

Link Start End Length Diameter
ID Node Node ft in
)28 J1 J2 455.3 12
P12 J12 J13 404 12
P11 J7 Ji2 2693 12
P10 J11 J8 1610 12
P2 J2 J3 19 8
P3 J2 J4 232.9 12
P6 Js J7 1299 12
PS J5 J6 50 8
P J8 J7 1053 12
F8 J9 J8 100 8,
P9 J8 J10 100 12
Pid —J13 Ji5 2220 12
P13 Ji3 JIq 35 Iz,
1 Rl J1 75 36
P4 Ji J5 1280 12
Node Results:

Node Demand Head Pressure Quality

iD GPM ft psi

J1 0.00 2706.77 59,26 0,00 l').ﬁ-ﬂ\[Rw \erde
J2 0.00 2706.171 58.83 0.00

Ji2 .00 2706.07 97.52 0.00

Jl3 0.00 2706.0% 104.45 0.00

J7 .00 2706.19 78.51 0.00

Ji1 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

J5 0.00 2706.48 69,97 0.00

J6 0.00 - 2706.48 71.27 0.00

J9 33,72 2706.,10 83.€67 0.00

J10 86.33 2706.10 84.97 0.00

J15 0,00 2706,05 10¢.61 0.00

i3 87.68 2706.05 104.4 0.00

R1 -221.23  2706.77 0.00 0.00 Reservoir
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Link Results:

e i e 0 TS e e e S 0 Sy e S T W -t oy e o T o} = 1P T W P = o T T oy T . o -

Flow VelocityUnit Headloss

T R e A L L e A T 0 ek (e o e e o S S s A ot A e o - T G i ot e G1m S  $r e oy e o e o . o o e s S

GPM

-120.05
-33.72
86.33
0.00
87.68
221.23
207.74

fps

fL/KEt

Status




- Reata Ranch

. : P8
S O E
L; BE}Q P 12,63
- mrn .
| 2.00
| $8.93
N/
+120.05 Pressure
25.00
‘I Jo P& fa P2 g9 50.00
5;;35725 F_'s.se $8.00 75.00
. . . 100.00
psi P14
0.00
P10
0.00
Flow
25.00
50.00
75.00
19 gm
) 202 100.00 R
45.6
GPM
EPANET 2 Page 1




Page 1 7/12/2012 12:37:20 PM
RA AN EA AN AR AR KRR AR R AR A AR A AR A AR R AR R AR AR IR AR T A Ak A kR A Ak hhk kbt bk kbt
* EPANET *
* Hydraulic and Water Quality *
* Analysis for Plpe Networks *
* Version 2.0 *

KE AR Ak bk kAR RN AN TR AR AR A AR A AR AR AR R AR RRARRANAR AR AR A Ak kAR AR

Input Fille: Reata Ranch Water System (MAX DPAY-W_FIRE} 7-11-2012.NET

Iink - Node Table:

. —— B o P o ot 2 " S o AP W P W Y TS T T s S TR T Y PP M el e Sk e e e g e e e L B e e . e D (e . . S S . Y e S PP D D i ke . .

Link Start End Length Diameter
ID Node Node ft in
Pl J1 J2 455.3 12
P12 Ji2 J13 404 12
P11 hy J12 2693 12
P10 J11 J8 1610 12
P2 J2 J3 19 8
P3 J2 J4 232.9 12
P6 J5 J7 1299 12
PS5 J5 J6 50 8
P? Ja J17 1053 12
P8 Js8 J8 100 8
P9 Js J10 100 12
P14 J13 Ji5 2220 12
P13 Ji3 J14 35 12
1 R1 J1 75 36
P4 J1 J5 1280 12

o St ——— " o ———— ] "> ——— T - " o o ————— T B A > " T e S " —— Y B e o e e e — - ——

Node bemand Head Pressure Quality
ip GPM ft psi
J1 0.00 2706.76 59.26 0,00 126+h [R16\ERDE
J2 0.00 2706.76 $8.82 0.60
J12 0.00 2574.98 40.72 0.00
J13 0.00 2565.30 43.46 0.60
J7 0.00 2639.53 49.63 0.00
_J11 0.00 2639,44 52,62 0.00
Je 0.00 2639.44 55.66 0.00
J3 13.49 2706.76 59.69 0.00
~l4 ‘ 0.00 2%06.76 57.09 0.00
Js 0.00 2673.39 55.63 0.00
J6 - : ' 0.00 2673.39 56.93 6.00
as 33.72 2639.44 54.79 0.00
J10 86.33 2639.44 56.09 0.00
J15 0.00 _ 2¢ ~ . 6 0.00
Ji4 2587.68  2564.46 43.10 0.00
R ~2721,23 2706.717 0.00 0.00 Reservoir
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Link Results:

TR Sk e e Wt i o A oy W o e W i, i o o ™ T . = T i W W S W W o o b o T T " e e

Flow VelocityUnit Headloss

O 5 AR R S T 05 D e e e e " —— d T . 4. T $ i o g e e e i e e T . e T T o —

GPM

13.49
2587.68
2587.68

0.00
13.49
0.00
2707.73
0.00
-120.05
-33.72
86.33
6.00
2587, 68
2721.23
2707.74

fps

ft/KEt

sfatus

Reata Ranch




REATA RANCH - PEAK HOUR DEMAND

; P .
! 35 ~ rd MU
! E; Py
l | .
: - J1a P12 13
6%
Aow
_ 25.00
e | PO,
» ;g J10 5000
E 75.00
100.00
o e
P1e Pressure
23,00
50.00
A 7500
100.00
psi
J“ Gt
®
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Page 1 7/11/2012 4:53:27 PM
TR TR N AR Ak AR kA Ak Rk A kR A A A AR R A A R Rk A AT A AN A R AR ST A A A kA Ak h Rk
* EPANET ' Sk
* Hydraulic and Water Quality *
* ' Analysis for Pipe Networks *
* Version 2.0 *

Tk A A AR A A kAN AR A A R A AR A A AR R AR A AR AR NN AR AN AR AR h kb h ok khkdkddd

Input File: Reata Ranch Water System (PEAK HOUR) 7-11-2012.NET

Link - Node Table:

o - — . S T T ol o T s o T T S T T . . o T S W B S . e e e il o . S, . . e . i ol e B . " " —

Link start End Length Diameter
ID Node Node ft in
P1 Ji J2 455.3 12
P12 J12 J13 40¢ 12
P11 J7 J12 2693 12
P10 Ji1 Je 1610 12
p2 J2 J3 19 8
P3 J2 J4 232.9 12
P6 J5 37 1299 12
PS5 J5 J6 S0 8
] 36 37 1053 12
P8 Jg Js 100 8
P9 J8 J10 100 12
P14 Ji3 J15 2220 12
P13 Ji3 J14 35 12
1 R1 J1 75 36
P4 J1 Js 1280 12
Node Results:

Node Demand Head Pressure Quality

ID GPM ft psi

J1 0.00 2706.77 59,26 0.00 128th /A0 Vende-
J2 0.00 2706,77 t8.83 0,00

Ji2 0.00 2704.79 96.97 0.00

J13 0.00 2704.74 103.88 0.00

J7 0.00 2705.14 78.05 0.00

J11 0.00 2704.90 80.98 0.00

J8 0.00 2704.90 84.02 0.00

J3 23.61 2706.717 59.69 0.00

J4 .00 2706.77 57.09 0.00

J5 0.00 2705.96 69.74 0.00

J6 0.00  2705.96 71.04 0.00

9 59,01 2704.88 83.14 0.00

310 151.08  2704.88 84.44 0.00

Ji8 0.00 2704.74 106.05 0.00

Ji4 153.44 2704.74 103.88 0.00

R1 -387.15  2706.77 0.00 0.00 Regervoir
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Link Results:

T — — T — — o V. o . 3 iy Ty ] — . —— At $ S -y - —— > — - —

Flow VelocityOnit Headloss

Status

T - — — T — ¥ (. . o . o . - -t i o e g S o e . . P ek T S —— o Y. > . ] —

GPM fps  ft/Kft
23.61 0.07 0.00
153.44 0.44 0.13
153.44 0.44 0.13
0.00 0.00 0.00
23.61 0.15 0.03
0.00 0.00 0.00
363.54 1.03 0.63
0.00 0.00 0.00
~210.09 0.60 0.23
-59.,01 0.38 0.16
151,08 0.43 0.12.
0.00 0.00 0.00
153.44 0.44 0.13
387.15 0.12 0.00
363.54 1.03 0.63




I
Junction Node Elevation and Demand Date: 77112012
Project: Rga? Ranch (Scottsdale, Arizona) SKG Project No. 30-9
Rest. | 2706.77% 0. 4:Units*485.6/1440 | 2"Avg. Day | 3.5"Average Day|Base Parameters
J1© 2570.0 ft 0 0.00 0.00 0.00
J2 2571.0 ft 0 0.00 0.00 0.00
J3 | 2569.0 ft 20 6.74 13.49 23.61 Parcel A
40 2575.0 ft 0 0.00 0.00 0.00
J5 2545.0 ft 0 0.00 0.00 0.00
JB 25420t | 0 0.00 0.00 0.00
J7 2525.0ft | 0 0.00 0.00 0.00
J8 2511.0 ft 0 0.00 0.00 0.00 |
J9 2513.0 ft 50 16.86 33.72 59.01 Parcel B and Parcel C
J10 2510.0 ft 128 43.16 86.33 151.08 Parcels F, G, H and |
110 2518.0 ft 0 0.00 0.00 ~ 0.00
J12 2481.0 ft 0 0.00 0.00 0.00
J13_ 2465.0 ft 0 0.00 0.00 0.00
J14®Q) | 2465.01 130 43.84 87.68 153.44 Parcels D, E and Resort (Fire Flow)
J15t" 2460.0 ft 0 0.00 0.00 0.00
Total 328 110.61 221.22 387.13 Total
1=Bwndmymde«mememMeﬁmemedemﬁngoppMﬂy
2 = Fire Flow Analysis (Use 2,500 gpm for Resort as She Fire Flow control) |-

3= A&dedmmﬂmmmmmeRmmemmmsasunitsmoredose!ymemblesmbFamiiyrnusmg

4 = Elevation reflects required head + ground elevation.

]

[

5 = Node J1 (this report) = Node 210 (approved GTA Engineering, Inc. repert for the Scotisdale national Water Supply System (dated 4225/04).
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