Engineer's Report
Frontenac Boat Sales Facility
2121 State Route 332, Town of Canandaigua, NY
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Water Service Calculations
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30  SIZING WATER SERVICE LINES AND METERS
CITY OF
‘ : Water Customer Data Sheet
Customer Address ‘

1. Building Address ZgCode

1. Subdivision lotNo. . BikNo
- Type of Occupancy

: ‘Fixture Value No._of Fixture:

| Fixture 60:psi. Fixtures Value

\ Bathtub 8 x =

| ‘Bedpan‘Washers 10 o
Bidet 2 x - =
-1 Dental Unit 2 X o ——m
" Drinking Fountain — Public 2 x = ______
Kitchen Sink 22 X =
Lavatory 15 x 2 = D
Showerhead (Shower Only) 25 x =
‘Service Sink L3 x ——
Toilet - Flush Vaive 35 X = ______
—Tank Type 4 x W& = B
Urinal ~Pedestal Flush Valve 35 x ———

- Wall Fiush Vaive 16 X o = ..

§ Wash Sink (Each Set of Faucets}. & x o= ___
Dishwasher o 2 X o=
Washing Machine , 6 x = 1
‘Hose.(50:ft Wash Down} - 1/2in. 5 x 1

—Slgin. o x 2 %
—pain 12 x oo [ ——

Combinad- Fisture Value Tolal qu

’ Customer Peak Demand From Fig.-4 —2-0r 4 —3 x Press. Factor =_____gpm
Add Irrigation - “Sections® x 1.16 or 0.40% =____ gpm

: ~_____ :Hose'BibsxFixture Value x Press. Factor —gom |
Added Fixed Load : : =____gpm
* TOTAL FIXED DEMAND =___ gpm
. *100 fi2area = 1 section
Fspray systems ~H5e1.16; Roitary syétems —Use 040

Figure 4-5 Water customer data sheet

Copyright © 2004 American Water Works Association, All Rights Reserved.
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ESTIMATING DEMANDS USING FIXTURE VALUES
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Fixture Value, 10° Units

Figure 4-1

Peak flow demand of typical customer categories

“urther reproduction or networking is permitted. Distributed by Thomson Scientific, Inc., www.techstrest.com.
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DESCRIPTION

The E-Series® Ultrasonic meter uses solid-state technology in a
compact, totally encapsulated, weatherproof, and UV-resistant
housing, suitable for residential and commercial applications.
Electronic metering provides information—such as rate of flow and
reverse flow indication—and data not typically available through
traditional, mechanical meters and registers. Electronic metering

- -eliminates measurement errors due to sand suspendedparﬁdes
and pressure ﬂuctuattons

The Ultrasonic 5/8, 5/8 x 3/4, 3/4, and 1 inch meters feature:

+  Minimum extended low-flow rate lower than typical positive
displacement meters.

-~ Simplifiecone-piace-electronic meter.and register that:are
- integratto the meter body-andwirtually maintenance free.

-. Sealed, non-removable, tamper-protected meter and register.

+ Easy-to-read, 9-dig‘it LCD display presents consumption, rate of
flow, reverse-flow indication, and alarms.

» Highresolution industry standard ASCIt encoder protocol.

TheUltrasenic meter is availablewith an-in-line connectorfor
easy connectiorn and: iinstaliation to AMR/AM: endpoiivts. lt is-also
available with a flying lead for field splice connection.

APPLICATIONS

Use the Ultrasonic meter for measuring potable cold water in
residential, commercial and industrial services. The meter is also
ideal for non-potable, irrigation water applications or less than

: soptimumanaterconditionswhere small particlesexist. ’

The Ultrasonic meter complies with applicable portions-of
ANSI/AWWA Standard C700 and NSE/ANSI Standard 61, AnnexG.
There is currently no AWWA standard that specifically addresses
ultrasonic meters for residential applications.

OPERATION & PERFORMANCE

.. As water flows-inta the measuting tube, ultrasonic signals are sent.
consecutively in forward and reverse directions:of ﬂomVeloclty

~ is then determined by measuring the time difference between
the measurement in the forward and reverse directions. Total
Volume is calculated from the measured flow velocity using water
temperature and pipe diameter. The LCD display shows total
volume and alarm conditions and can toggle to display rate of flow.

ESM-DS-00041-EN-05 (August 2016)

E-Series® Ultrasonic Meter

Badger Meter | Cold Water Engineered Polymer Meter, 5/8, 5/8 x 3/4, 3/4, & 1 inch
- NSF/ANSL Standard 61 Certified, Annex G

In the normal temperature range of 45...85° F (7...29° C), the
Ultrasonic "new meter” consumption measurement is accurate to:

+  *1.5% over the normal flow range

-« £30%fromithesextended low flow range testhe:minimum -

flowsvalue:

camsmuc*riom

E-Series Ultrasonic meters feature an engineered polymer, lead-free
meter housing, an engineered polymer and stainless steel metering
insert, a meter-control circuit board with associated wiring, LCD,
and battery. Wetted elements are limited to the pressure vessel,

*polymer/stainless steel metering insert and the transducers.

The-electroniccomparents are housedand fully potted wmthm :
amoided, engineeréd polymer endosure, which is permanently
attached to the meter housing. The transducers extend through
the polymer housing and are sealed by O-rings.

The metering insert holds the stainless steel ultrasonic reflectors
in the center of the flow area, enabling turbulence-free water flow
through the tube and around the ultrasonic signal reflectors. The
metering insert’s patented design virtually eliminates chemical
buildu psenvthe reflectors, ensuring lang-term-metering.aceuracy:

METER INSTALLATION

The meter is completely submersible and can be installed using
horizontal or vertical piping, with flow in the up direction. The
meter will not measure flow when an "empty pipe” condition is
experienced. An empty pipe is defined as a condition when the
flow sensors are not fully submerged.

Product Data Sheet



Specifications

SPECIFICATIONS
E-SeriesUltrasanic Meter Sizes 5/8in.(15mm). . | SMBe3fkin (15mm). | 34in.20mm): | 1in.25mm):

| Operating Range ' 0.1...25.gpm 0.1...25 gpm 0.1...32 gpm 0.4...55 gpm
Extended Low-Flow Rate ‘005gpm 0.05 gpm ' 0.05gpm '0.25-gpm
Maximum Continuous Operation 25 gbm' E 25 gpm 32gpm : 55 gpm
Pressure Loss 4.3 psiat 15 gpm 23 psiat 15gpm 2.0psiat 15 gpm 1.8 psi at 25 gpm
Reverse Fiow - Maximum Rate 4.0 gprh _ 4.0gpm 4.0 gpm 9.0gpm

In'the pormal-temperature range.of 45. 85" F {7...29%C); new meter.consumption measurement |
-~ | ‘Operating Performamce '”'f!aicllf;ﬁe;;; the normal flow range
|+ +3.0% from the extended low flow range to.the minimum flow value

Storage Temperature ~40...140°F [~ 40...60° Q) )

Maximum Ambient Storage
(Storage for One Hour)

150°F (72°C)

Measured-Fluid Temperature Range

34...140°F (1°...60° C)

Humidity

6:..100% condensing; meter is.capakle of aperating Infully submerged-environments:-

f Maxlmum Qperating Pressureof
| MeterHousing "~ o

< 175 psi {12 ban

Register Type

: Straight reading, permanently sealed electronic LCD; digits are 0.28 in. (7 mm] high

Register Display

Consumption' (up to nine digits)
Rate of flow

Alarms
Unit of measure factory programmed for gallons, cubic feet and cubic meters

‘Register Capacity

« .10,000,000.gallons

. 300,800 cubic:meters

1,000,080 cubicfeet

Totalization Display Resolution

- Cubic feét: 0.XXX

Gallons:0:¥X

Cubic meters: 0.XXXX

3.6-volt lithium thionyl chloride; battery is fully encapsulated within the register housing and is

Battery not replaceable; 20-year battery life
- MATERIALS.
“Meter Housing: Engineered:polymer
1 ;Mga;uring Element Pair of ultrasonic sensors located in the flow tube
"Register Housing & Lid Ehgineered polymer

Metering Insert

Engineered polymer & stainless steel

Transducers

Piezo-ceramic device with wetted surface of stainless CrNiMo

Page 2
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Physical Dimensions

PHYSICAL DIMENSIONS
i oA " — 51815 mm}: Lin () P
 ErSeriesUltrasanic Meter Size: 5/8dn. (15:mm);. X 3Pt (20 mm) 34in.QOmm). 1inc (25mm):
Size Designation X Lay Length 5/8x 7-1/2in; 5/8x3/4x7-1/2in. | 3’4‘3’;1 ):;2"'1" or 1% 10-3/4in.
L ' 3/4% 7-1/2in: 158 Ib
Weight (without AMR) 1.60 Ib 1.58 Ib 3/4x9in: 1.64 b 231b
See illustration below for Measurement Designations.
|-Length(A) . 2.5da. 154, 754n.0r 88540 10.75n.
| Height(B) 246 in. 246 in. 246 in. 2:66'in.
| Height{CQ) 327in. 3.23in, 3.23in, 3.62in,
Width-(D) 3.90in. 13.901n. 3.90in. 3.90in.
Bore Size 5/8in. 3/4in. 3/4in. lin.
Coupling Nut & Spud Thread 3/4in.x 14 NPSM Tin.x 11-1/2 NPSM 1in.x 11-1/2NPSM 1-1/4in.x 11-1/2 NPSM
Tailpiece Pipe Thread (NPT) 1/2in. 3/4in. 3/4in. 1in.
| ServicePipe Thread (NPT). Y2in. 3/4dn, 3/4in.. i,
MEASUREMENT DESIGNATIONS
4 N
D
: B
C
o l _ }
\____ ! .
PRESSURE LOSS CHART
Rate of Flow in gallons per minute (gpm)
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E-Series® Ultrasonic Meter

ACCURACY CHARTS
Rate:of Flowin galfonsper minute:(gpm:.
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Making Water Visible®

E-Series, GALAXY and ORION are a registered trademarks of Badger Meter, Inc. Other trademarks appearing in this document are the property of their respective entities.
Due to continuous research, product improvements and enhancements, Badger Meter reserves the right to change product or systern specifications without notice, except

to the extent an outstanding contractual obligation exists. © 2016 Badger Meter, inc. All rights reserved.

www.badgermeter.com

- The Americas [Badger Beter J4545 West Brown Deer Ik [iPO Hox 245025 [Milwauker, WS3224-9536 (%E/&S&V [i4 1 X5 50400
© Mxleo ] Badiger Meter delas Arricas, $.4 di C.46 [Pedro tuis Ogaeon T2 Esq Angeima le24 |(Colonis Guadalig
Eurape, Middle East and Mrical Badger Matar Eumaa Grab¥t | Nurtinger Str 76 [ 72639 Neuffen | Germaty [ +49-7025-920%-0

I RS

T | £PO105

4

ico, OF J ittxico | +52-55-5662-0882

Eurape, Middle East Branch Qffice | Badger Meter Eurape [PO Box 341442 | Dubal Sificon Oasis, Head Quarter Building, Wing C, Uffice #C209 | Dubai FUAE [+971-4-371 2503
Czech Republic | Badger Meter Czach Rapublic sxo, [ Mdfkova 2087/26 | 621 00 Broo, Czech Republic {-+420-5-41420411 . .

Stovakia | Badger Mater Slovakiz s.re. | Racianska T09/B [ 837 07 Bratisiava, Stovakia | +421:2-44 63 43 01

Asia Pacific | Badger Meter | 80 Marine Parade Rd | 21-06 Parkway Parade | Singapore 449269 | +65-63464836

China | Badger Meter | 7-1202 | 99 Hangzhong Road | Minhang District | Shanghai | China 201101 | +86-21-5763 5412
Switzerland | Badger Meter Swiss AG | Mittelholzerstrasse 8 | 3006 Bern | Switzerland 1+41-31-832 01 11

Legacy Document Number: ESM-T-12-EN
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‘TableC-20 Friction loss in pipe—GC=130—2-in. polyethylene pipe

. Copper Tubing Sizes® Tron Pipe Sizes* @
c=130 IDR9 DR 11 IDR9 DR11 5
ID*=1653 ID=1739 _ ID = 1.847 ID=1943 2
Flow HeadLoss  Velotity HeadLoss  Valocity HeadLoss  Velucity HeadLoss  Velocity 5
m plloop pls pI00f fls pl0op pls pizo0fp pls =
0 0.78 150 0.61 135 045 120 0.36 108 g
12 1.09 179 0.85 162 0.64 144 0.50 1.30 8
bty 145 209 L14 189 0.85 1.68 0.66 151 g
16 186 239 146 216 109 192 0.85 L73 8
18 2.32 269 181 243 1.35 2.16 1.05 1.95 =4
D 282 . 289 220 270 239 128 2.16 o
2 426 3.74 3.33 3.8 248 299 194 2m g
30 5.97 449 466 405 348 369 272 3.25 g
35 7.94 523 620 473 462 419 3.61 3.79
40 10.17 5.98 794 5.40 592 47 463 433
45 12.64 673 9.88 6.08 736 5.39 575 487
50 15.37 748 12.00 675 885 589 699 5.41
55 18.33 822 1432 743 1068 659 834 5.95
60 2154 8.97 16.83 8.10 12.55 718 9.80 649
70 28.66 10.47 22.38 946 16:69 - 838 13.04 7.57
80 28.66 1081 2137 958 16.70 8.66
80 258 10.78 20.77 9.74
100 , ; : : 2524 1082
“ID-dswid dinmeter (alculated an avorugo sutside-diamater mivimum wall thickaess—AWWA 0801 ’

Note: To convert psi to kPa: psi x 6.89476; to convert gpm to m¥hr: gpm x 0.227
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Table C-28 Friction loss in pipe—G=130—11/2-in. polyethylene pipe

1 ¥2" Nominal ID = Inside
Diameter diameter *
C=130 Copper Tubing Sizes” Tron Pipe Sizes*
IDR9 IDR11 IDR9 IDR 11
ID=1263 ID=1339 ID = 1478 ID=1554
Flow HeadLoss  Velocity HeadLoss  Velocity HeadLoss  Velocity HeadLoss  Velocity
apm Ri100£ Ris fl100f Rls 1100 fils RI100f Ris
8 1.91 2.05 149 1.85 0.89 150 0.70 1.35
9 2.38 2.30 186 2.08 111 168 0.87 1.52
10 2.89 256 226 231 135 1.87 1.05 1.69
12 406 3.07 316 278 189 2.24 148 2.03
15 6.13 384 478 347 288 281 223 2.54
) 10.44 512 815 463 (&E6) 274 R0 238
25 15.79 640 1252 8.48 7.34 4.67 5.75 4.23
30 2218 7.68 1727 6.94 10.29 5.61 8.06. 5.07
35 2944 8.96 597 8.09 13.69 654 10.72 5.92
40 3770 10.24 29.42 925 1753 7.48 13.73 8.77
45 3659 10.41 2181 84l . 17.08 7.61
50 26.50 9,35 20.76 8.46
55 3162 1028 24.77 9.30
60 _ 29.10 10.15
“IDinside diameter (calculated as , outside-diaméter minimum wall thidmess)—AWWA €901

NOTE: To convert psi to kPa: psi x 6.8947T6; to convert gpm to m¥hr: gpm x 0.227
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