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S s u  
-. CUSTOMER SERVICE 

camrponbnc* 

DATE: 

TO : 

FROM: 

R E :  

May 4 ,  1993 

Customer ice c Billing ~er~onnrl 

Judy Sweat 

,-.. 

our policy fox baakbilliig #tu& rotmrs has been approved for 
implementation, aifmotivo $aaodiatmlp. In accordance of our 
company policy, backbillinff W i u  be .DPIf+d to II 

Tho backbill ing w i l l  be done through adjustments and the custmer 
will be backbilled for the time period of zero usage, up to a 
maximum of twelve months. The following procedure must be fOllQWed 
prior t o  backbilling a customer: 

Each office vi11 be responsible for creating a P&C sexvfce 
order codel 430 to verify a stuck meter. If the meter is 
8tuck an adjustment will be prepared by customer mervieo 
personnel t o  backbill and/or adjust current b i l l  &awes. 
Tho adjustsent w i l l  be prepared by tha appropriat8 office 
respon8iblr for  b i l l i n g  the cuntomer. The description on 

These adjustments must br mntsred and approved prior to tha 
billing. 
duplicated and the appropriate r 8 a U  bat88 w i l l  be used for 
previour and current. 

the adjustment will read BaT-l, USAGE (bill I 

The rO8dhg for  previous and current w i l l  be 

A customer notif icat ion letter will be prepared and mailed 
t o  the customer advising the customer of the b a c k b f l l i q  
adjustmmt for usage and payment arrangement optfonsl i f  
applicable,  Each office wfll ba reoponaible f o r  the 
preparation and mailing of rmstom8r notification. Thi8 
notificatlon must be mailed to the customer on the same day 
of tho  adjustment, f azp attaching a draft of the customer 
notification letters. There are t w o  sample letters for 
your use, the  first letter is for a customer vho is b i n g  
charged for more than one billing period and has the option 
of payment arrangements. me second letter is for a 
customer who has zero usage due to a stuck meter (mewr 
stuck during last read cycle) and is not being backbillad. 

*' 3 f l  7. 
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F If the.moter Is stuck, customer service will create a 
" m e t e r  change" ormice order to be completed immediately. 
Please make sure these orders are completed in a timely 
=MU so the ,customer will be b i l l e d  accurately on the 
next b i l l  date. 

t 

1 

If you have any questions regarding these procedures, please call 
me. 

cc: Forrest Ludoen 
Helena LoueU 
Karen Shofter 
Allison Sweat 

- ... 
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s s u  
Date 

Customer N a m e  
Customer Address 
City, State, Zip 

General Offices 
Customer Service 

? OQO Color Ptace 
Apopka, FL 32703 

(4071 880-01 00 
1 -800-432-450 1 

Re: Customer No. , estimated usage for stuck meter 

Dear -# 

We recently d i d  a f i e l d  Investigation and discovered your meter was 
stuck and has not rucorded your usage. 

We have estimated your consumption based on twelve months of actual 
meter reads and usage. Your next bill will be adjusted for 
estimated consumption for the b i l l  dates indicated on your bill, 

Your bill represents estimated usage for more than one billing 
period, and you may choose to pay the total in month 1 y 
payments of $ eachl in addition t o  your current charges, 
by the due date on each bill. 

A service order to replace your stuck meter has been issued and 
your meter w i l l  be changed as noon as possible. 

If you have any questions, or i f  you would l i k e  to mako payment 
arrangements, after you receive your b i l l ,  please call our customer 
service office at meal T e l e D h m .  

Sincerely, 

y q 3  .T . ,d . 

Southern States Utilities - Water for F!orrda's Future 



General Off ices 
Customer Service i 

1000 Color Place 
Apopka, FL 32703 
[40718ao-0100 
1-800432-4501 s s u  

Date 

Customer Name 
Customer Address 
City, State, Zfp 

Re: Customer NO. I estimated usage for stuck meter 

Dear Customer N-, 

We recently did a f i e l d  investigation and discovered your meter was 
stuck and has not recorded your usage. 

We have estimated your consumption based an twelve months of actual 
meter reads and usage. Your next b i l l  w i l l  be adjusted for 
estimated consumption f o r  the b i l l  dates indicated on your bill. 

A service order to replace your stuck meter has been issued and 
your meter will be changed as soon as possible.  

If you have any questions, please call our customer service office 
at Local Telesh one#. 

*- 
1 

Sincerely, 

f Your Nan el 

P: 1 ,  “I4 

Southern States Utilities - Water fo r  Florida’s Future  
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TO: 

FROM: 

DATE: 

Dave Denny 
Jim Ragsdale 
Joe Roberts 
Bill Williams ~ 

Frank Sanderson 

January f5, 1993 

SUBJECT: Cross Connection Control I Backflaw Prevention Large Meter 
Testing 

The Cross Connection Control I BacMlow Prevention Policy has been completed and 
copies have been distributed to the appropriate DER offices. 

Each Region Manager will be responsible for designating employees to sewe as Backflow 
Prevention Technicians in their respective regions. The persons designated as BacMlow 
Prevention Technicians will be responsible for performing field surveys to identify all 
backflow devices, inspections of new installations, testing and records keeping. 

BacMtow Preventer testing equipment has been purchased and is available thru the 
Technical Sewices Department. 

In addition to the backflow preventer test equipment Technical Sewices has purchased 
a meter tester to test commercial meters from 2' thru 10" in size. A seminar will be 
conducted by the manufacturer of the meter tester to provide hands on training in proper 
usage of the test unit. 

As we discussed in our last meeting each manager should perform an evaluation of each 
large meter installation in their region to see If tt meets installation requirements that will 
allow accurate testing. Proper installation diagrams are available from the Technical 
Services Department. 

I would like a list of names from each Region Manager as to who will be serving as the 
backflow prevention contact person for each region, area etc. It would also be beneficial 
for me to know the extent of work, dollar requirement etc. that will be necessary to retrofit 
large meter installations to acceptable industry standards. 

I 

I 
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i 
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1 would further suggest that the same persons designated to implement the baddlow 
prevention program be responsible for large meter testing, training will be provided as 
stated above. 

cc: Bert Phillips 
Chuck wood 
Ralph Terrero 
Forrest Ludsen 
Judy Sweat 
Ida Roberts 

3 5 3.4 



f )  

4) 

5) 

Large Meter Testing Program 

Designate employees who are to receive training in the use of the Sensus large 
meter tester, and implement the large meter testing program. 

Inspect each large meter installation for conformance to construction standards. 

Provide materials and dollar amount to correct any deficiencies found in existing 
meter installations which would prevent accurate testing procedures. 

Develope a record keepjng system which shall contain meter manufacturer, model, 
serial number, size, location, installation date, date tested, test data, and who 
performed the test. 

It is recommended that large meters, 2" and larger, be tested annually. 

O O O O ?  



Cross Connectton ControVBackflow Pmventlon Program 

1) Designate employees who are to be responsible for implementation of the 
(CCCIBF) Cross Connection Control / Backflow Prevention Program. 

2) Public notification of SSU Inc.'s CCC/BF Policy has been developed by Ida Roberts 
in form of a pamplet which may used for this purpose. 

3) Develope a record keeping system which should contain all related data concerning 
the backflow prevention device, location, Manufacturer, model, size, commercial 
or residential, annual testing data, and who performed the test. 

4) Perfom a water system survey to identify any current or potential CCC/BF 
deficiencies. 

5) Provide vehicle, tools, working space, and support to those chosen to perform this 
task. 

,--- 
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-, CUSTOMER SERVICE 

I*- Carr#pondPneo 

r- 

DATE : 

T o :  

FROM: 

R E :  

June 16, 1993 

RECEIVED JUN 1 8 W 

Program - Response to FPSC 

Enclosed are the customer i n q u i r y  reports far meter replacement and 
meter maintenance for the first quarter of this year, 

5 

It is my understanding that this information will be provided to 
the FPSC as part of our Meter Replacement / Maintenance Program. 
If you have any questions or need any additional information, 
please call me at ext .  101. 

cc: Forrest Ludsen 
Karen Shof ter  

00009 
3'5 3 8 
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I. Intmduct iof lur  pose 

The following Comprehensive Meter Plan (CMP) is established to allow SSU to continue to 

provide the highest quality of semi=, accurate cutomer billing and tffieicnt opcmtion of our 

waurlwastcwater systems. 

This CMP will cover all asptcts =garding the water meter. Tbe water meter is one of the most 

important components in our systems. Thc purpose or goal of the CMP is to allow SSU IO: 

o 

o 

0 

0 

Establish procedures regarding water meters for uniformity throughout the state. 

Continue to provide quality of service with accurate and properly instaJled meters# 

Reduce the company's toid unaccounted for water. 

Plan for future technologies regarding telemetry or remote meter reading systems, 

1 
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11. Smal! Meters 518" x 314" to I" 

~ h e  following w i ~  outline a~ a s p a s  =garding smali meters. h n d y  SSU has over 140,oOO 

small mtcr~ in Florida. Appmxhately 80% of SSU's existing mtttrs are the "multi-jet" of 

"velocityi1 type a d  the mmaining 20% are the "positive displacement" type. Both WS of 

meters have features that art important to ow option. AS SSU conhuts to evaluate the 

performance of the two different types of meters, more information will be obtained to ascertain 

if in future years we will purchase one type over the other. 

11. A) Application 

o Typically all residential customers will have a 518" x 314" meter. Corporate 

Development andlor the Operations Department will approve any larger size 

requested by a customer. It is important to install the proper size of meter for any 

application to minimize non-detected low flow usages. 

In cases of residential irrigation use, again the proper size of meter that will allow 

adequate flow (GPM) should be installed. 

Any commercial customer requesthg meters will be coordinated through The 

Cwporate Development Depamntnt to insure adequate size and type of meter is 

installed and appropriate connetion fees are paid. 

0 

0 

11. €3) Specifications 

The following specifEations on small meters will be utilized. Any revisions in specifications will 

be jointly approved by the Engineering Department and Operations Department. 

2 
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0 General 518" x 314" to 1" 

Positive displacement meters will met or exceed A.W.W.A standard C-700 and 

+multi-jtt meters will mtct or c x d  A.W.W.A standard C-708-76. d l  

meters will also meet the fullowing tpccifieations. 

0 Maincase 

Maincasts will k bronx (minimum of 75% copper) with laying lengths as 

outlined in the a b v c  b 1  mntionsd A.W.W.A standards. The serial numbersawill 
b .  

be stamped on the maincast and correspond with a stamped serial number on a 

plastic register lid. 

0 Repistey 

The register will be a swaight reabn'g type with six (6) movable numbered 

wheels. The register will be dry and roll sealed. The registration will be 

in gallons. All regisrers will be equipped with a tamper-proof seal. Registers 

will have a low flow "leak" indicator. 

0 Measurinp Chamber 

See minimum specifications in above mentioned A.W.W.A. standards. 

0 Warrant vlGusrantee 

- AH meters will be guaranteed for a minimum of ten (10) years for accuracy and 

mechanical defects. Any meter that fails to meet the accuracy specifications 

as outlined in the above mentioned A.W.W.A. standard will be returned to the 

vendor for replacement or repair, at the expense of the vendor. 

3 
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XI. C) Installation 518" x 314" to 1" 

ssu c m n t l y  utilizes different methods in small mew instdlations. The fdlowing will be a 

uniform procedure for the Operations Dcpartmcnt when installing a new meter: 

Upon receipt of a work ordtr, Operations personnel will initiate the mter installation pioctss. 

- No mttcrs are to be installed (pursuant to F.D.E.R. Regulation) until the new facilities (water 

mains, ctc.,) arc certified by the Engineer of record, accepted by Engineering, Operations and 

Corporate Development, and cleared for service by FDER. 

The operations personnel should install new meters (stnticts) on propeny corners to maximize 

the installation for futun neighboring customers. Engineering will assist in new senrice locations 

for master planning, etc., 

It is imponant that the service line be flushed Qf debris and sand prior to installation of the new 

meter. The fust thiny (30) gallons of regismtion is the critical t h e  period of the new meter, 

and any debris will affect the accuracy and reliability of the new meter. Exhibit A & B attached 

to this CMP is the approved design for installation and may be revised from time to time by 

joint consent of the Engineering and Operations Department. 

Note: Any customer that has a private well, irrigation system, and/or is a commercial 

type customer will be required to have an approved back-flow prevention device 

installed on the customer's side of thc meter. The Operations Department will 

approve and inspect the installation of the back-flow prevtntors by the customer. 

4 
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All private wells must be disconnecttd to the CustOmCrS residence prim to a meter 

being installed. 

Testing 

0 

F 

518" x 314" to 1" 

Currtntly SSU tests small meters for accuracy 8? the quest  of the customer. This pKIccd~re 

will continue for 1992. Starting in 1993 V t i o n s  will eonduct random testing of s d l  meters 

for an overall quality assurance. The Operations D t p m n t  will establish a procedurt and 

conduct this testing in systems of their choice. 

When conducting an accuracy test the following proccdurc wilI be used. 

Customer initiates high bill complaint to a customer service representative. 

Customer Service issues work order to the Operations Depanmtnt. 

Operation's personnel visits customer and verifies meter reading, checks for leaks, 

and determines if a field accuracy lest is required. 

0 

0 

0 

Results of field tesr are forwarded back to a customer service representative. 

Customer Service Representative will communicate results to the customer and the 

Utility and/or customer may request a certified bench test. 

In the event of a certified bench test, the operations person will re-visif the 

customer and replace the questioned meter wirh a new meter of the same size. 

The questioned meter will be sesltd with inlct/outlet caps to keep debris our of 

the meter. 

In the Central Region the questioned meter is sent tu the Apopka office and bench 

test& by an Operations Certified Technician. In the other three (3) regions the 

questioned meter is forwarded to a Certified Meter testing company. 

5 
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o The certified btnch test results forwarded to the customer service 

Not e: 

representative. 

The customer scrvict r tpstntat iv t  w i U  communicate results with customer and 

adjust billing if applicable. 

The questioned mcm will not be rc-installed if it is over five (5 )  years old or the 

cost of reinstallation is grrtatcr than the value of the new meter. 

Typically a 5/8" x 314" mcm costs less than $25.00, therefore the labor to re- 

install the original meter could be p a t e r .  Optrations personnel will determine 

which meter will remain at the customer's location. 

0 

0 

11. E} Change Out RepairlRebuild 

In 1993 SSU will implement a change-out program on small meters. Currcntly the F.P.S.C. and 

Water Management Districts are setting guidelines for change-out of small meters every ten (IO) 

years. It is not economically feasible for SSU to change out every meter that is 10 years or older 

in 1993. Operations will begin a change-out program in 1993, with a minimum of 5 8  change- 

out (State-wide) and increase the percentage annually, in increments of 1% to meet the above 

guideline. 

It is not economically feasible to rtbuildlrepair small meters. The labor and materials required 

will exceed the new meter cost. 

Notes: 1) 

P 

When an operations personnel detects a stuck meter in the field it should 

be reponed to a customer service rcprcsenrativc, andlor if a customer 

service representative issues a work order on a stuck meter it will be field 

investigated by the Operations Department. Every month the meter is 

/- 6 
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n 

I- 

o 

stuck, SSU is not accounting fw the customers consumpaon. 

A new meter should be installed ASAP by the Operation's D t p m c n t .  

Opce~ons will manage and dispose of sdvagc brass in accordanct 

with SSU'o salvage policy outlined in the Purchasing Manual. 

XI. F) Bid Solicitation 

The Purchasing Department will conduct bid solicitauons every twelve (12) months fim meter 

companies. The bid solicitation Will include the fobwing: 

Length of contract and lock in price. 

Specification requirements as outlined in 11. B) of this CMP. 

FOB destination and allmation to operations field offices a5 requested. 

Lead time for delivery. 
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III. Large (Master) Meters 

SSU cumntly has appximately 

1.112" to 10" 

1.700 large meters thmughous the state, Of the 1,700 luge 

meters, approximately 1,400 are customcr meters and the balance arc plant flow meters. 

ThC large meters m less than 3% of OUT total number of mctcrs, however it is estimated that 

approximately 15% of our total revenue is gcnmtcd by large meters. Currently there is 200 - 
3" and larger customer meters, and approximately 1,200 are 1 1/2" and 2" meters. 

III. A) Application 

It is very important that the proper type of large meter is installed for the designated use. 

Attached is Exhibit a, a reference guide on customer demand and applicable meter type). Please 

refer to this guide for reference purposes only. The installation (application) of large meters will 

be jointly approved by the Engineering, Operations and Corporate Development Depanments. 

The instsllation of large plant flaw meters will be approved by the Engineering and Operations 

Departments. 

III. B) Specification 

0 Genera 1 

Turbine type meters will meet or exceed A.W.W.A. standard C-701, and 

compound type meters will meet or ex& A.W.W.A. standard C-702. 

0 hl a i n ca s e 

All maincases will be bronze (minimum of 75% copper) with flanged ends. 

8 
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1 112" to 10" 

The serial number will be stamped on the main case and coxrespond with 

a strunptd serial n u m b  on the rtgistcr lid. No plastic register lids 

. 

9 

on large meters. 

o JtePister 

The register will be a straight xeading type, dry, and roH-scaltd. The 

registration will be in gallons. 

0 WarrantvlGuarantee 

All large meters will be guaranteed for one (1) year for accuracy and 

mechanical defects. Any meter that fails to meef the accuracy 

specifications as outlined in the above mentioned A.W.W.A. standard 

will be returned to the vendor for replacement or repair, at the expense 

of the vendor. 

III. C) Installation 

Typically, the installation of new large meters is done by the customer's contractor under SSU 

inspections. If the Operations or Engineering Depanmcnts decide to install the meter "in-house", 

the total cost of the hrgc meter installation should be ncovtred from the new customer. 

Prior SO any new customer large meter installation, it is important that the Operations, 

Engineering and Corporate Dcvelopmcnt Departments a informed and jointly approve the 

installation. 

Attached is Exhibit IV - A & B that shows the approved installation plan for above and below 



ground large meter installations. 

1 112" to 10" 

The following installation procedures are applicable tb new large mettr installations. 

o A11 1 In'' and 2" meters can ?x hstdlcd in "Jumbo" meter boxes s idar  to 

small meter installations. These meters may also be instdbd above ground. An 

approved backflow prcvcnter is requkd on the customer's side of the meter. A 

test port is r e q u i d  on the customer side of the meter (minimum of 1" NIT). 

All 3" or larger meters should be installed above ground. In areas of limited 0 

space or possible vandalism, a below ground installation may be completed. 

In the cast of a below ground installation, the pit (vault) must be constructed with 

a drain or sump pump to prevent flooding. The vault also must have an approved 

aluminum cover that can be locked. 

The installation must be installed with a bypass line that is equal to the largest 

dmneter of the meter installed. The bypass line will be below ground and locked 

in the off position if feasible. 

The large meter must have as a minimum of a 1-1,'2" NPT tesr port on the 

downsueam side of the meter. Any meter 6" or larger will rtquirc a minimum of 

a 2" KPT test port. 

An approved back-flow prevcntcr is required, and should be installed above 

ground and in-line with the mttcr and on the customer's side of the meter. It is  

0 

0 

0 

0 

the customer's responsibility to test and maintain the back-flow preventer, 

10 
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however, the Optrations Dtpamntnt may dtct to test annudly for quditY 

assurance. 

m. D) Testing 1 la" to 10" 

It is important bat  dl 3" 10" m ~ t ~ r ~  B T ~  O C S ~  mually for a ~ c ~ r a ~ y .  All 1 1 P  and 2' 

mcms will be tested in accordance with small meter ttsting piocedms. Cumntly the optrations 

D t p m e n t  conducts annual tests on the water plant flow meters. Starting in 1992 the 

Optrations Deparuntnt will conduct tests (see section XV - implementation) annually on large 

meters. Operations and Purchasing will approve a certified consultant for testing of the Iuge 

customer meters annually. Attached is Exhibit Ill, which is a bid solicitation, specification and 

qualification guideline for large meter testing. Exhibit ID should be revised from time to time 

to reflect any changes in testing procedures. 

An operational procedure (similar to the test procedure for small meters) should be used when 

testing large customer meters to communicate the purpose and results with a customer service 

representative, 

In. E) Change-out, Repairmebuild 

Large meters char are changed out: by operations will be installed in accordance with the 

application/installation sections of the CMP. A cost analysis of change-out or repairhebuild will 

determine if a new meter is installed or the old one is rebuilt. When my huge meter is a 

changeout, operations will cornmunicatt with a customer service representative to insure proper 

billing of the customers account. 

Any large meter that is repaired or rebuilt will be certified by an approved technician prior to 

--. 
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being put back in service. 

Ill. F) PLant Flow Meters 1 ln" to 10" 

The Optrations D t p m n t  currently tests and maintains all water plant flow meters. This CMP 

will not attempt to define these p ~ ~ & u t t s ,  however, Operations will incorporate the existing 

procedures in future revisions of this CMP. 

This CMP has references on plant flow meters regarding annual testing and application. Due 

to numerous applications, the CMP is for reference only in this category, 

12 



Iv. A) LARGE METERS - TESTING 1992 

Based on a sample field survcy conducted on founctn (J4) hrge meters in the Central Region, 

the Committee is recommending the following schedule to be implemented in 1992. 

0 Optrations conduct a site survey and accmcy test of ail large meters in 

0 

0 

0 

the state. 

The Committee has obtained, through the Purchasing Department, three (3) 

certified consultants’ proposals to conduct the test and survey. 

Optrations and Purchasing Departments will approve the certified consultants of 

their choice and conduct the testing as soon as possible. The testing should be 

completed by May 30, 1992. 

Results of the sumey and tests should be summarized and prioritized for 

implementation for change-out. 

11’. B )  LARGE hIETERS - CHANGE-OUT 1992 

Based on the results of JV A) above the Operations Department should implement a change-our 

or =pair schedule to accomplish the following: 

0 

0 

0 

Maximize quality of service and system efficiency. 

Reduce system’s unaccounted for water. 

Install proper type of mcur to provide all of the customers demands (uses). 

13 
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1 112" to 10" 

The change-out program should commence in June of 1992 and be completed within twelve (12) 

months (June 1993). B a d  on pridization of changcouts, SSU can justify the capital cost in 

1992. Changes in 1992 will requite the p p t i o n  of an %-CAR". The balance of changeouts 

will be budgeted in 1993. 

14 



EXSIBIT I=B 

SINGLE SERVICE 

pOUBtE SERVICE 

I - . - -  . - -  * 
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CARGE METERS - CUS TOMER DEMAND 
JtEFERENCE GZm) E 

Meter Type & Si* 

14J2" - 2 "  
Pod t i ve 
Displacement 

2" - 8" Turbines 

3" - 8'' Compound 

-- 

Flow 
characrtris tics 

"Normal optrating Range" 

2" - (3  1/2 * 200 GPM) 
3" -(4 - 450 GPM) 
4" -(lo -loo0 GPM) 
6" -(20 - 2500 GPM) 
8" -(40 - 4000 GPM) 

6" x 2" 4 3  1/2 - 2500 GPM 
8" x 2" -(3 112 - 4000 GPM 
10" x 2" 4 3  1/2 - 5500 
GPM) 

Reoommtndd 
CUstOmtr 
Application 

Medium Apts., 
Motels, 
Shopping 
Centers gL hrge 
higation 
Systems. 

Cu s tomtr 
demand is 
constant. Large 
industrial and 
higation. Plant 
flow meters 
(Well 
discharge). Fire 
Sprinklers. 
~. 

Schools, Large 
Commercial 
hospitals, large 
hotels, muhi- 
family projects, 
public buildings, 

meter (discharge 

Same as 
compound 
customers, 
except when fire 

flow is part of 
customer 
demand. 

& plant flow 

of pressure tank) 

OTHER 

"Caution I' 
Install when 
customer 
demand will not 
have low-flow 
uses. 

Install when 
customer use 
will have low 8: 
high flow range 
Caution may 
resmct fire f l o ~  
demand. 

Typically the 
large meter is 
firt flow 
registration and 
the bypass 
meter is normal 
consumption. 



lXHfBIT fV-A 

ABOVE GROUND 
LARQE METER +- INSTALLATION 

BYPASS LINE 

LARGE TURBINE METER 

TESTiNG TEE 

PART 1 OF 1 

CAD FlLE 
EXMIBIIA 

CML 

LARGE TWRelNE METER 

STIUINER+-\ 1 
GATE VALVE 7 

NOrEsi 
1. ALL ABWE GROUND WTE VALVES ARE O S .  & Y. HAND WHEEL TYPE. 

2. ALL ABM GROUNO PIPING IS DUCTILE IRON WITH FLANGED ENDS, CLASS 51. 
A U  BELOW GROUNO PIPING IS WC WITH MECHANICAL JOINT OUeTiLE IRON 
FiT'TiNGS. 
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F 

aXHfBIT Iv-A 

15 PIPE DUMFTERS 
5 PIPE OIAMmERS 

LARGE TURBINE METER 

BACKFLOW PREVENTER 

v 

1. ALL ABOVE GROUND GATE VALVES ARE OS. & Y. HAND WHEEL TYPE. 

2. ALL ABOVE GROUND PIPING IS DUCTILE IRON WITH FUNGEO ENDS, CUSS 51. 
ALL BELOW GROUND PIPING IS pw: W~TH MECHANICAL JOINT o u c m  IRON 
FllTINGS. 

ABOVE QROUNP 
L A M E  METER 



TURBINE T€E 
METER 

Y ETER 

PART 1 OF 1 

CKI FILE 
BELOW QROUNP 

IN8TALLAflON 
L A M E  METER EX=-48 

ssu 
CML 

a I -_ 

@ ENNUWUEQ 

I .T ..- .--f.,x- s.,y: 1 1 1  

1. A U  ABOVE GROUND GATE VALVES AND VALVES INSIDE THE VAULT 
ARE O S .  & Y. HAND WHEL W E .  

2. ALL ABOVE GROUND PIPING IS DUCTILE IRON Wrm FIANCE0 ENDS, CLASS 51. 
ALL BELOW GROUND PIPING IS PVC WITH MECHANICAL JOINT DUCTILE IRON 
FllTNCS. 

3. THE VAULT IS CONCRDE PRECAST W E  WITH OUAL ALUMINUM 
HATCH WITH LOCK. 

4. THE VAULT SHAU HAVE AN APPROVED DRAIN OR SUMP PUMP. 

. .. 



STRAINER--\ /-- 

I 

MmER 

mQmaYmY 
N O T E 8 t -  

1. ALL ABOVE GROUND GAT€ VALVES AND VALVES INSIOE THE VAULT 
ARE O S .  L Y. HAND WHEEL TYPE. 

2, ALL ABM GROUND PIPING IS DUCTILE IRON Wrm FUNGHI ENDS, CLASS S I .  
A U  BflDW GROUND PIPING Is WC WITH MECHANICAL x#HT DUCTILE RON 
FlmNGS. 

3. THE VAULT IS CONCRETE PRECAST IYPE WITH DUAL ALUMINUM 
HATCH WITH LOCK. 

4. THE VAULT S W  HAVE AN #PROMO DRAIN OR SWMP PUMP. 

PART 1 OF 1 

EXHIB4Sl 

BELOW QROUND 
LAROE METER 
INSTALLATION 
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Foreword 

I. History of Staadard. Current or inferentiahtype metcrs, through a pre  
persivt program of design urd qualjiy improvement, havt attained the ability to 
acmrrttly measure low flow mter. MdGtt meters art a s p t S c  drss of Werentid 
matsrs. 

In dl infersntid-type metbrr, the m-g dement is & rator; md the b d c  
principle of this meter is to design it in such 8 manner that, w e t  the  working range 
of the  instrument, the speed of rotation of the rotor bears a linear ruhtionship to 
the velocity of flow through t h e  meter. 

In multijet meters, the moving dement bktr  the form of a kultiblade rotor 
mounbd on a vertical spindle within 8 eylindrid m e m r h g  chamber. T h e  liquid 
tnkrs the measuring chamber through several tangential orifices around the ur- 
cumference and lesves the measuring chsmber through another set of -gentid 
orifices placed at a different level in the measuring chamber. 

T h e  materials section of the sbndard recognizer the advances that have been 
made in the development of nonmetallic materials for water meter construction. 
Several plastic materials are currently being used successfully for meter compo- 
nents. Several suitable plastic materials that have been recognized ere included in 
this revision. 

The first edition of the s+landard was approved by the AWR'A Board of Direc- 
b r s  on June 20,1976. A revision was approved Feb. 1,1982. 

Tx, Information to Be Furnished by Purchaser. When placing orders for 
meters manufactured according t o  the provisions of this standard, it wil l  be neces- 
sary f d T  the purchaser to supply specific in fomat jon  regarding the following 

1. Standard used-that is, A W V A  (2708, Standard for Cold*Water Meters- 
Xfultjjet T y p e .  

2. Whether an &davit of compliance will be required {See. 1.4). 
3. Special materials required, if any, t4 resist corrosion if water is highly 

4.  Size  of mefer (Sec. 3.1) and quantity required. 
5.  Modifications of t e s t  specifications (Sec. 3.9) if operating water tempera- 

tures will exceed 8O0F (27OC) (Sec. A4.2). 
6. Type of connections for l h - i n .  (40-mm) and 2-in, (50-mm) meters 

(Sec. 4 . 3 ) .  
7. Whether couplings (tailpieces) art to be furnished with %-in. (16-mrn) to 

2-in. (50-rnm) meters [Set. 4.4) and whether components are to be of a copper alloy 
or a suitable engineering plastic (Set. 2.9). 

8. Whether companion Ranges, gaskets, bolts, and nuts are to be furnished 
with flanged meters (See. 4.5) and whether companion flanges are b be made of a 
copper alloy, cast iron, or a suibble engineering plastic (See, 2.101. 

9. Details of the regiskr ~4 be furnished; that is, US gallons, cubic feet, cubic 
metres, or other units; dry or wet register (Sec. 4.6). 

10. I f  a direct-reading remok regisher or a remote encoder-me register is 
required (Sec. 4.71, to be specified in detail. 

11. W'kether warranty requirements will be specified (See. 1.5). 

' 

aggressive (Sec. A4.3). 



12. Whether m 8 h  cast5 &r8 be fabric.bd of a mopper alloy of 8 ehbh 
tngineering plastic (Sec. 2.2). 

13. Whether meters 8rt to t# w i s h a d  with castiron, gbinlerr-sbcl, copper- 
alloy, or ruitablc engineering plastic top or bottom covers (See. 2.111, if them is a 
pnference. Cornsion prokction required for cast-iron frost-protcctioa ewers 
(See. 3.61, if them is a preftnnce. m. Aecepianml Government iagisla~w and regulatory bodits at n d o d  
and state or pmvindd hwlr promdgak rukr that may control the use dproducts 
described in AWWA C708. AWWA does not ab- or provide infomation abwt dl 
of the 4 c t u a l  or proposed rtgulrtionr in the many involved jurirdietionr. The user of 
this rtandard is cautioned to debrminc that the uat of produeta d e s d i d  in this 
standard conforms to d 1  applicble h W 8  m d  regulations. Questions concerning laws 
and regulations should be refemd to the rppmpriqtt regulstoy agency. 

Consensus standards have heen developed for direct and indirect additives 
from products that come in contact with potable water. Manufactured products COV- 

trcd by AWWA C708 eventually may be required to be certified to meet those rtsn- 
dards. Questions regarding additives should be referred t o  the appropriate state or 
provincial regulatory agency. 

lV. Modification to Standard. Any modification of t h e  provisions, defini- 
tions, or terminology in this standard must be provided in the purchaser‘s 
specifications. 

V. Major Revisions. T h e  mdor changes from the 1982 standard in this revi- 
sion are: 

1. T h e  addition of a definition section. 
2. Expansion of the references section. 
3. Elimination of the warranty provisions. 
4. Recognition in the materials section of the standard of the advances that 

have been made in the development of nonme&llic materials for water meter con- 
struction. Several engineering plastic materials are murren tly being used success- 
fully for mebr components. &cause of t h e  continuous development of new and 
improved rnate~als, this standard will not require any one specific material but will 
cite typical examples of materials found in ASTW standard specifications. 

5. Modification of Table 1 to increase the safe maximum operating capacity 
and maximum rate far continuous-duty flow Y R ~ S  for 11h-h (40-mm) meters. 

6. &vision of the shndard and appendix A to conform to current €om,  con. 
tent,  and style of ANWA standards. 

7. Inclusion of ‘soft” metric equivalents throughout the text. 
8. T h e  addition of Set. Ill,  Acceptance, and See. IV, Modification to Stsnda~d, 

9. T h e  addition of See. A7 b appendix A 
to the foreword. 

10. The addition of nppendix B, Future Revisions, to the stsndsrd. 

/-- ‘Amen- h t t y  for Terting and Materials, 1916 Race Si., Philadelphia, PA 19103. 
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Amedcan Water Works Association 

a r\\ 
ANSUAWWA C708-91 

(Revlskn of ANSUAWWA C708-82) 

A W A  STANDARD FOR 

COLD-WAER METERS-- 
MULTIJET TYPE 

SECIION I :  GENERAL 

Sec. 1.1 Scope 
This standard covers the various types and classes of cold-water, multijet 

meters in sizes 44 in. (16 mm) through 2 in. (50 mm) for wa&r utilities' customer 
service and the materials and  workmanship employed in their fabrication. These 
meters regiskr by recording the revolutions of a rotor s e t  in motion by the force of 
flowing water strjking the blades. 

Sec. 1 3  Definitions 
T h e  following definitions shall apply in this standard: 
1.2.1 Manufacturer: The party that manufactures, fabricates, OT produces 

1.2.2 Purchaser: T h e  person, company, or organization that purchases m y  

1.2.3 Supplier: The party that supplies matrrial or semces. A supplier may or 

materials or products. 

materials or work to be performed. 

may not k the manufacturer. 

SCC. 13 References 
This siandard references the following documents. In their latest editions, they 

form a part of this standard to the extent set forth herein. In any ca5c of conflict, 
t h e  requirements of this standard shall prevail. When reference i s  made to stan. 
dads, the latest revision shall apply unless the date Qf the standard is also listed. 

1 

0 0 0 9 3  3623 



2 A m A  C70CS 1 

ANSIVASMEt B1.20.1-Rpt Thrcrds General A v p o ~  (Inch), Table 6, 

ANSUASTM B17Hmdprd  Sp&dhtion for Coppcr-Alloy Die Cu-. 
ANSYAWA C7oG.DirecbRcading Remota-Registr.tion Systcmr for cold- 

ANSYAWA C707-Enmder-TYpe RtmokRtgirtrntion SysMms for Cold- 

ANSYASTM D4066Stmdud Specifidion for Nylon Injection md Exbusion 

ASTMS A4MUmdard Spdcation for Gay Iron Castings. 
ASTM A1264tandPrd Spec%u.tion for Gray Iron Castings for Vdves, 

ASTM A15Mtand~rd Spedhation fot Automotive Gray Iron Clrtinp. 
ASTM A1674tandard SpecSca6on for Stainless and Hcat-Resisting 

ASTM A l 9 4 4 b n d a r d  Specification for C u b n  and Alloy Steel Nuts for Bolts 

ASTM A27CCtandsrd Specification for Stainless and Htat-Resisting Sttel 

S T M  A 4 9 1 ~ t a n d a r d  Specification for Stainless and Heat-Resisting Steel for 

ASTM A582Ctandard Specification for Free-Machining Stainless and Heat- 

ASTM BlGStandard Specification for Free-Cutting Brass Rad, Bar, and 

ASTXi B S U t a n d a r d  Specification for Copper-Base Alloys in Ingot Form. 
ASTM B 3 M t a n d a r d  Specification for Brass Plate, Sheet, Strip, and Rolled 

ASTM B 6 1 4 t a n d a t d  Specification for Steam or Valve Bronze Castings. 
ASTM B 6 2 C t a n d a r d  Specification for Composition Bronze OT Ounce Metal 

ASTM B 9 W t a n d a r d  Specification for Copper-Silicon Alloy Rod, Bar, and 

ASTM BlZ'i-Standard Specification for Nickel-Copper Alloy Oi onel) Plate, 

ASTM B l 3 9 P t a n d a r d  Specification for Phosphor Bronze Rod, Bar, and 

MT!d B 16Getandard Specification for Nickel-Copper Alloy (Monel) Rod, 

ASThi B 2 7 1 4 U n d a r d  Specifreation for Coppcr-Base Alloy Centrifugal 

ASTM B 5 8 a m d a r d  Specification for Copper-Alloy Sand Castings for 

Dimensions of External and Inbmd Sbaight Pipe Threads for Fixtures, INPSM). 

W a e r  Meten. 

Water Mttcrs. 

Materids PA). 

Flanges and Pipe Fithp. 

Chromium-Nickel Skel Plate, Sheet, m d  Strip. 

for High-Pressure and High-Temperature Service. 

Bars and Shapes. 

Cold Heading and Cold Forging Wire. 

Resisting Steel Bars, Hot-Rolled or Cold-Finished. 

Shapes for Use in Screw Machines. 

Bar. 

Castings. 

Shapes. 

Sheet, and Srrjp. 

Shapes. 

Bar, and Wire. 

Castings. 

General Applications. 

' h t r i u n  National Standards Instittau Inc., 1130 Bmmdway, New York, NY 10018. 

theriesrr Socjcty of Mtchanicd Enginemr, 345 E. 472h Avo., New York, hT 10017. 

t h e n a n  Society tor Testing and Maten&, 1916 Race SL, Phildclphia, PA 19103. 



ASTM D12484tandard Spueification for Polyethylene ~ ~ a o t i c s  Molding md 

ASTM D28744tandard Specification far Pdyphtnylme Oddc Molding and 
Extrusion Materials (PPO).t 

ASTM D30114tandard Specification for Reiiforted and Filled PolysEyrenc, 
Stynnc-k~~lonitrile, .nd AFyloakde-Butadiane-Stynne Molding and Exbusion 

ASTM D 3 9 3 H t a n d d  Spdcat ion for Polycdomta (PC) Unfilled and 

ASTM D 4 0 6 7 4 t M d . d  Sprdfiortion for Reinforced and Filled Palyphenylene 

Extrusion Materials. 
ASTM D 2 1 3 H b d d  Clas&htion of Hard Rubbe=.* 

. ' MateM1s.S 

Reinforced Materialo. 

Sulfide (PPS) Injection Molding and Elctrucion Materials. 

don MatPrids. 

tion and Ertrusion Materials. 

D4181Etandard Sp&flC8tiOll fW A&d (Porn Molding M d  EXtTU- 

ASTM IM2OHtandard Specification for 8tpne-Amylonitrilrile BAN) Injec- 

ASTM E527Qtandard Practice for Numbering Xlebls and Alloys (UNS).9 
ASTM F467Ptandard Specification for Nonftmus Nuts for General Use. 
ASTM F 4 6 U t a n d a r d  Specification for Nonferrous Bolts, Hex Cap Screws, 

and Studs for General Use. 

Sec. 1.4 Affidavit of Compliance 
The purchaser's specifications m%y require an Hidavi t  from the manuf8cturer 

or supplier that the meters furnished comply with all applicable requirements of 
this standard. 

Sec. 1.5 Basis for Rejection 
Meters not complying wjb all requirements of this standard and the 

purchaser's specifications shall be rejected. 
1.5.1 Rejected meters. T h e  manufacturer shall bear t h e  expense of replacing or 

satisfactorily correcting all meters rejected for failure to comply with this standard 
and the purchaser's specifications. 

SECTION 2: MATERIAIS*' 

Sec. 2.1 General 
All materials used in the manufacture of water meters shall conform t o  the 

requirements stipulated in the following section. Where plastic materials are 

'Discontinued by ASm in 1989. 

tIhscontinurd by ASTM in 1983. 

$Discontinued by ASTM in 1987. 

$Copper Drveloprncnt hrocjatjon, Crrcnwieh OEM Park 2, P.O. BOX 1840, Gmnwich, CT 

* T h e  compositions of 811 8 h p  in t h s  roction arc subject to mrnrnercidly aeecptcd 

06836. 
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allowed, the manufacturer may furnish any p h t j c  materials that meet the parfor- 
mance r e ~ n m m t r  rpeeified; typicd e%amplsr u e  provided. 

2.1.1 Materials shall be selected for their rkength m d  resistance to corrosion 
and shall not impart to the water objectionable task, odor, OT bxic rubstances in 
normalized concentrations acecrdjng the msldmum contaminant )wels BrlCLs) M 
defined by the US Environmental Robetion Agenq WSEPA). 

If engineering plsstic m 8 b h b  am used, only virgin, or *fit-gtnemtion-gmde, 
rigid engineering plastic matam# rholl be used in the mmufimture of the main 
casings, covers, and bottoms; md them mngherhg plastic mrtcrislr &dl be a m- 
pounded with ultr.violet &&iiliten. 

Main casings shall be made of 1 copper alloy containing not 1esg than 75 per- 
cent copper such as UNS -00 or UNS CS3200, or 8 timilat copper dhy 8f listed 
in ASTM 8584 (arrent edition); or 1 suitable engineering plastic such as polycarbo- 
nate P C )  per ASTM D3935, polyphenyltnt o d e  (PPO) per ASTM D4067, nylon IN) 
per Rh'SfIAsTN D4066, or acetal ptr ASTM D4181. 

All materials used in the construction of meter main eases shall have sfliident 
dimensional stability to ret& operating clearances at working temperatures up k~ 
105'F (40°C) and shall not permanently warp or deform when exposed to  tempera- 
tures up b 150'F (66 '0  for 1 h. 

Sec. 2.3 Register-Box Rings and Lids 
Register-box rings and lids shall be made of a copper alloy containing not less 

than 57 percent copper, such as ms C85700 or tT?I's C86200; of 8 similar copper 
alloy as listed in ASTM 3584, or UNS C85800 as listed in AYSVASTM B176; or a 
suitable cngjncering plastic such as polycarbonate (Pc) per S" l1 D3935, 
polyswene per ASTM D3011, acetal per ASTM D-4181, or nylon (Kl per 
API;SI/ASTXi D4066. 

AI1 materials used in the construction of rtgister-box rings and lids shall have 
suficient dimensional stability t o  r e ~ n  operating c!earances at  working tempera- 
tures up to 105'F (40'C) and  shall not permanently warp or deform when exposed b 
temperatures up t o  150'F (66OC) for 1 h. 

Sec. 2.4 Measuring Cages or Chambers 
Measuring cages or chambers shall be made of a copper alloy containing not  

less than 85 percent copper such as Uh'S C92200 as listed in ASTM B61 or 
UKS C83600 as listed in ASTM B62; or a suitable engineering plastic such as poly- 
phenylene oxide (PPO) per ASTM D2874, nylon 0 per Ah'SYUTM D4066, 
polyethylene per ASTM D1248, or polystyrene per ASTM D3011. 

Measuring cages or chambers shalt have sufficient dimensional stability to 
retain operating clearances at working temperatures up b 80'F (27OC) and shill not 
warp or deform when exposed ta operating tcrnperatureo of 1 OO°F (38'C). 

Sec. 2.5 Measuring Rotors 
A rotor rhdl be made of wlcanized hard rubber such as those classified per 

ASTM D2135; or a suitable engineering plastic having cuftieient rigidity and 
strength t o  operatt at the rated capacity of the meter, such as polystyrene per 
ASThI D3011, polyphenylene sulfide IPPS) per ASTM D4067, or nylon CN) per 
ILVSIIASTM D4066. 



Rotors shall have racient  dimendonal stsbiliw to ret& 0par.ting dearanccr 
at working temperaturtr up to 80oF (27%) and shall not Ham or dsfom when 
exposed to operating ttmperatures of 1OO"F (38%). 

Sec. 2.6 Rotor Spfndtes 
Rotor rpindltr shall be made of phosphor bronze such as ASTM B133; one of 

the austenitic stainltsr rtaelr listed in AsfM Aa76 nSckel-monel rlloys such as 
ASTM Bl64; vulcanized hard d b e r  as clusifSed per ASTM D2135; ot rigid thanno- 
plastic compounds such 8s a-trl rash par ASTM D4181, polycarbonate CPC) par 
ASTM D3335, or polyphenyhe sulfide (PPS) per Asrax D4067. 

Rotor spindler $hall have d c i e n t  dimemiom1 shbiliQ to retain operating 
cleamces at working kmperaturtr up to 8PF (27%) m d  ahall not warp or deform 
when exposed to operating temptraturer of loo"r (38°C). 

Sec. 2.7 Register Gear Trains 
Frames, gears, urd pinions of inkrmtdiate par  t r l i n c  m o o e d  to water shall 

be made of a copper alloy such as l i h d  in ASTM Bl6, ASTM B36, md ASTM B98; 
stainless steels of either the nustenitic or mwknsitic types listed in ASTM Mi6 or 
ASTM A582; or a suitable engineering plastic such as polyethylene per 
ASTM D1248, polystyrene per ASTM D3Ol1, nylon 0 per AVSYASThf D4066, or 
acetal per ASW 04181. If not exposed b water, gear trains may also be made of 
other suitable materials as per reference standards. 

Frames, gears, and pinons of intermediate gear trains exposed ta water shall 
have sfiiieient dimensional stability to retain operating clearances at  working tern- 
peratures up t4 80°F (27'C) and shall not  warp or deform when exposed to operating 
temperatures of IOO'F (3S'C). * 

See. 2.8 External-Case Closure Fasteners 
External fasteners shall be made of a copper alloy containing not  less than 

51 percent copper such as B brass alloy Uh'S C27200 as listed in ASTM B36; a 
silicon-bronze alloy as listed in ASTM 398;  any of the copper-based alloys specified 
for general faskner use as listed in kSTM F467 or ASTM F468; or stajnless steels 
of the austenitic, ferritic, or martensitic types listed in ASTM M76, ASTM A493, 
a n d  ASThi M82. 

FasLeners for nonpressure containment assemblies may be made of a suitable 
engineering plastic such as polycarbonate IPC) per ASTM D3935, nylon (K) per 
A Y W M T M  D4066, or acetal per S T h f  D4181: or any of the aforementioned 
copper-based or stainless-steel materials. 

Sec. 2.9 Coupling Tailpieces and Nuts 
CoupIing tailpitcer and nuts shall be made of a copper alloy containing not less 

than 75 percent copper such as UNS CSJQOO, UNS C93200, or rimilsr copper alloy 
as listed in ASTM B30, ASTM 3271, or M T M  B584; or a topper alloy as listed in 
ANSYASTM 8176; or suitable virgin-grade engineering plariic such as poly- 
carbonate (PC) per ASTM D3935, nylon (N1 per AISUASTM D4066, or 
polyphcnylent sulfide (PPSI per ASTM D4067. 

Sec. 2.10 Companion Flanges 
Companion flanges shall be made of east iron such as ASTM A48, ASTM Al26, 

or ASTM A159; or a copper alloy containing not less than 75 percent copper such as 



UNS C84400 or UNs C93200, or 8 similar copper alloy u listed in ASTM 85W, or a 
s u i a l e  virgin--de engineering plastic. 

Sec. 2.11 Covers, Top or Bottom 
Engineering plastic covers, top or bottom, shall have sufficient dimcnsiond rta- 

bility to retain operating clearances at working temperatures up to 105'F (40%) and 
shdl not permanently warp or deform when wposed fo temperubres UP to 15- 
(66°C) for 1 h. Brtakab?e and nonbreakable top or bottom eovera LO speified in the 

2.11.1 Breakable, Bradsable coven (frost-proktion dwices) #hall be made of 
a cast iron such as thore listed h A48, ASTM A126 or ASTM Al59; or aus- 
tenit ic stsinless rtstl such as thosr Boted in ASTM Al67; copper alloy containing 
not less than 75 percent copper mch as alloy UNS WOO as lirttd in ASTM B584; 
or a suikble enginatring plmtic ruth IS polyphcnylene sulfide PPS) per 
ASTM Da067, nylon CNI per ANSI/AsTM D4066, polycarbo~tt (PC) per ASTM 
D3935, or acetal per ASTM D4181. The design and composition of such components 
will be such that they will ~ t i ~ f j .  the break or yield requirements ret forth in 
Sec. 3.5. 

2.11.2 Nonbreakable. Nonbreakable covers shall be made of austenitic stain- 
less steel such as those liskd in ASTM Al67; a copper alloy containing not less than 
i 5  percent copper such as UhS C84400'as listed in ASTM B584; OT a suitable engi- 
neering plastic such as polyphenylene sulfide (PPS) per ASTM D4067, nylon IN) per 
AVWASThi D4066, polycarbonate (PC) per ='IM D3935, or acetal per ASTM 
D4181. T h e  design and composition of such components will be such that they will 
satisfy the break or yield requirements set forth in See. 3.5. 

pureh8Sef I SpecifiC860nS 8hd bt 8 S  fdlOWS. 

SECTION 3: GENERAL DESIGN 

Sec. 3.1 Size 
T h e  operating and physical Characteristics in Table 1 and Table 2 shall deter- 

mine the nominal site of mtkrs.  

Sec. 3.2 Capacity 
The nominal capacity ratings and the related pressure loss limits shall be the 

same as those listed in Table 1 for the safe maximum operating capacities. 

Sec. 3.3 Length 
The lengths of the meters shall be the face-to-face dimensions of spuds or 

flanges and shall be those listed in Table 2. 

Sec. 3.4 Pressure Requirement 
Mekrr rupplied in accordance with this standard shall operate without leakage 

or damage to any part at a continuous working pressure of 150 psi (1050 kPd.  

Sec. 3.5 Plastic Meter Pressure Casing, Cover, and Bottom Design 
T h e  design of the plastic rntter pressure casings, covers, and bottoms sha?l 

meet the following requirements: 

3628 00098 



Table 2 Physical CharaekrIsflcs 

3.5.1 Pressure casings, covers, and bottoms shall be designed to be watertight 
and capable of withstanding, without exceeding the yield strength of the material or 
being struttutally damaged, a hydrostatic pressure of two times the rakd mecrdrnum 
working pressure I300 psi 12100 kPa] minimum) for a period of 15 min. 

3.5.2 Konbreakable pressure casings, covers, and bottoms shall be designed ta 
withstand a burst pressure of at least four times the rated maximum working line 
pressure (600 psi C4200 kPal minimum). Breakable covers and bottoms shall be 
designed to have a burst pressure of at least three times the rated maximum work- 
ing lint pressure (450 psi [3100 kPa]). Components shall be watertight at 150 psi 
(1050 kPa) afbr being subjected to a minimum of 100,000 pressure Eyelea of 100 to 
300 psi (700 to 2100 kPa) in 1.5 s and a hold time of 1 min, followed by an immedi- 
ate release of pressure to the IOO-psi (700 k P d  lower limit. 

-.-  

Sec. 3.6 Frost-Proktion Devices 
Frost-protaction devices, when provided, shall be of such design that they will 

yield or break under normal frtering conditions in order to minimize damage t~ any 
other parts of the meter. The internal portion of the top or b t t o m  covers designed 
to afford frost protection may be protected from corrosion by M Inner lining or 
coating that is ruiuble for contact with potable water. 

om99 3629 
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SecS.7 Markings 
T h e  meter size and the direction offlow through the meter shall be marked 

permanently on the o u k  -e. 

Sec. 3.8 Accessibility 
Mekrr larger than 1 in. (25 mml Ad1 be designed to allow for easy removal of 

all interior parb Without disturbing the wonnbctionr b the pipeline. A tubular 
strainer, when placed at t h m  mrlcr bht rpud, &dl be achdsd b m  this 
nquirmmt 

8 s  3,g Registration &curacy 
Meters shall meat the following requirements for acmraq with water at a 

temperature less than SaoF WC). 
3.9.1 N o m d  flow limits. At any t.te of flow within the nomal k s t  flow 

Emits set foith in Table 1, the meter rhdl r e g i s k  not lass than 98.5 pment and 
not more than 101.5 percent of the water that actually passes through it. 

3.9.2 Minimum frow rote. From the minimum k s t  flow rate to the lowest nor- 
mal t e s t  flow rate set forth in Table 1, the meter shdl register not less tban 
97 percent and not more than 103 percent of t h e  water that actually passes 
through it. 

Sec. 3.1 0 Calibration Adjustment 
Multijet-type meters may be fitted with s means of altering the flow-rotor 

speed refationship. If external to the mekr, a method of sealing must be provided. 

SECTION 4: DETAILED DESIGN 

Sec. 4.1 Main Case 
All meters shall have rn outer case with separate, removable measuring cham- 

bers or cages in which the rotor operates. Cases shall not be repaired in any 
manner. The inlet and outlet of the main case shall have a common axis. Flanges 
shall be parallel, 

Sec. 4 2  External-Case Fasteners and Seals 
All external fasteners and seals shall be designed for easy disassembly follow- 

ing lengthy service without the use of special bols or equipment. 

Sec. 4.3 Connections 
Main case Connections for 1%-in. (40-mm) and 2-in. (5O.rnm) meters shall be 

either spuds on both ends or flanges on both ends, as required by the purchaser's 
specifications. 

4.3.1 Cusing spuds. Caring spuds for all Win. (16-mm1, W i n .  x %-in. 
(16-mrn x 20-mm), W4-in. (2&mm), and l-in. (25-mm) meters shall have txternnl 
straight threads conforming to ANSVASME 81.203. 

4.3.2 Cusing spuds for Zargcr mtters. Casing spuds for l t l - in.  W-rnm) and 
2411. 150-mm) meter models shall have either external straight threads conforming 



to ANSUMME B1.20.1 or internal teper pipe threads (of a 1Q-h  [4O-md or 2-in. 
[50-mml dzt, rerpectivtly) codorming b ANSUASME Bf20.1. 

4.3.3 mhg jknges. Clsing flanges shall be the oval we. The number of bolt 
holes and the diameter of the bolt holes m d  bolt circle shall be as listed for corn- 
panion flangas in Table 3. 

Sec. 4.4 Meter Couplings (Tailpieces) 

S a  4.5 Companion Flanges 
. Me- couplings &all ba provided ifrequired by the purchadr specifications. 

Companion flu~gcs, gaskets, bolts, urd nub &all be provided if required by 
tht purdhadr sp6citicaations. CompMion flanger b l l  bt tapptd, 1% In. (40 mm) 
or 2 in. (50 mm), as required, with inkmd-hpet pipe thread as spedfitd in 
ANWASME BLZ0.1. Dimensions &dl be those lirhd in Table 3. 

See. 4.6 Registem 
Registers shall be straightreading and ahall read in US gallons, cubic feet, or 

4.6.1 Types of reghters. R e g i s k t s  may be tither the dry OT wet type. 
4.6.1.1 The permanently sealed dvy-type register shall be encased in a metal 

and glass enclosure and shall not be in contact with the waker being measured. 
Provisions t o  adapt remote-type registers {Foreword, See. 11-10 and Sec. 4.7) to the 
meters may require the use of suitable engineering plastic materials. 

4.6.1.2 The wet-type rtgister may be in contact with the wakr being measured 
(see Foreword, See. 11.9). 

4.6.2 Number wlreel numerals. T h e  numerals on the number wheels of 
straight-reading regis&rs should be not less than 5.52 in. (3.97 mrn) in height and 
readable at a 45' angle from the vertical. 

4.6.3 k k  and side gears. T h e  register lock and side gears shall be fastened 
securely to the number wheel as a single part. 

4.6.4 Tumbler pinions. T h e  tumbler pinions shall mesh accurately at the turn-  
over points with the lock and side gears of the adjatenl number wheels. 

4.6.5 Main and pinion daft. Both main and pinion shafts shall be secured in 
the register frame or register plates so that they cannot move out of position. The 
pinion shaft shall be designed so that there is no possibility of its bending and 
allowing the pinion to skip at the turnover point. 

4.6.6 Maximum and minimum indicafions. The maximum indication of the 
digits appearing on the first number wheel end the minimum capacity of the regis- 
ter shall be those listed in Table 4. 

cubic metres as specified by the purchaser. 

Table 3 Flange Dimensions 
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4.6.7 Test indu cimk und had. ma rtghter shall provide test index circles 
that shall be divided into 10 equal pa-. T h e  h a d  or paintcr shall taper to  a sham 
point and shall be ret accurately and held securely in place. 

4.6.8 Center-sweep test hands. If T C ~ ~ S ~ T S  are furnished with center-sweep 
test hands, there shall be an index circle located near the periphery of the register 
a n d  graduated in 100 equal parts, with tach tenth graduation numbered. 

4.6.8.1 The hand or pointer shall -per to 8 point and shall be accurately set 
and securely held in place. 

4.6.8.2 T h e  quantities indicated by a single revolution of the t e s t  hand shall be 
thcse listed in Table 4 for initial dial. 

F 

Sec. 4.7 Register Boxes 
The name of the manufacturer shall be on the lid of the register box. The serial 

number of the meter shall be on the lid or register box ring. The lid shall protect the 
lens, and the lens shall be securely held in place. If specified by the purchaser, 
provisions shall be made to adapt s direct-reading remote-type register 
(AVSUAWVA C706) or encoder-type remote register (ANSUAIW’A C707). 

Sec. 4,8 Measuring Chambers or Cages 
The measuring chambers or cages shall be self-contained units firmly seated 

and easily detached and removed from the main care. Measuring chambers or cages 
shall be secured in the  main case so that the accuraey of the meter m i l l  not be 
affected by any dirtortion of the  main care that might occur when operating with a 
pressure less than 150 psi (1050 kPa1. 

Sec. 4.9 Strainers 
All mckrs shall be provided with strainer screens installed in the meters. 

Strainer screens shall be rigid, mug-fitting, tasy-to-rcmovs and have an effective 
straining area at least double that of the main-msc inlet. 

Sec. 4.1 0 Tamper-Resistant Features 
Regiskr box retainers, ertcrnal regulation devices, and coupling nuts, if f u ~ -  

nished, shall be equipped with urnper-resistant ftatures. If drilled for seal wires, 
seal wire holes shall not be less than 532 in. (2.38 mm) in diameter. 
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APPENDIX A 

Supplemental Information 
Tht opprndix u for i-n d y  a d  b noL a port ofAWKA C708. 

SECnON A.1 UNITS OF MEASURE 

The majority of w ~ t c r  mtters presently in s e d e t  in the Unitad States rtgister 
in either US gallons or cubic feet. With the availability of the metric rystem, the 
user may now dckrmine the  most suitable unit of measure from the t ? m e  
availnbl-US gallons, cubic feet, or cubic metres. 

SECTION A.2 TESTS 

Sec. A2.1 Capacity and Pressure Loss Tests 
Capacity t e s t s  are tests of the design of n meter. Once a meter of each size of a 

given design has been tested for pressure loss at safe m&mum operating capacity, 
it should not be necessary to test others of t h e  same design. 

The pressure loss should be determined by u s e  of two identical piezometer 
rings of t h e  same diameter as the nominal size of the meter being tested. T h e  
piezometer rings must be free from any burrs where the holes are drilled through 
the wall of the ring. KO fewer than four holes should be provided, drilled in pairs on 
diameters at right angles to each other. The inlet ring should be s e t  close to the 
meter at a distance of eight diameters OT more below the nearest upstream stop 
valve or fitting. T h e  outlet ring should be placed at I &stance of 8 t o  10 diameters 
from the outlet of the meter. The diameter of the inlet and outlet pipe should be the 
same as the nominal size of the meter t o  be ksted. T h e  rings are t o  be connected t o  
a suitable DP cell or manometer with measurement capability of 0.1 ps i  (0.T kPa). If 
a manometer ir used, provisions should be made fo r  the complete removal of air 
from the apparatus, and the installation should be such that air will rise to the air 
ou tt e ts. 

Provisions must be made for traps to prevent accidental expulsion of mercury 
into the k s t  line when using mercury manometers, If measurements of U-tube 
manometers sre to be made at relatively high flow rates, it is necessary to read both 
sides of the manometer column simuftsneously to compencatc for irregularities in 
the diameter o f  the manometer W-tube and b avoid mors  caused by fluctuations. 
~'OTE: Other appropriate types of manometers may be used.) T h e  pressure loss of 
inlet and outlet piping from meter to piezometer rings shall be deducted in deter- 
mining meter pressure 106s. 
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I Stc. A22 Prmsure Tests 
A pressure test should be made on each rizc of a psrtimlu design of mctur 

furnished, The t t s t  pressure should be 900 psi (2100 P a )  nutic, which m8y be 
produced by use of a hand pump’or m y  other available device. The meter should be 
tested for acmraey before and afkr it has been prcmuc-tested m determine if &ere 
hoc been m y  distortion that could affect the registration. If satisfactory results are 
obtiained, it i s  unntctsssry fo makt more than one pressure test on each size of a 
givtn design of meter. 

6ec M.3 Accuracy Teats 
All mtkrs rhould be tested for accuraFy of registration at now raws and test 

flow quantities in accordance with See. 3.9 of AWWA C708 md AWWA Manual 
M6-Watcr Metcrs--SJrdion, Instalhtwn, Teat-, and Muintrmnce. If the pur- 
chaser dots not have suitable means for trsting, the mmufaeturet should be 
rcquesttd to furnish a certificate showing that each meter has been tested for accu- 
racy of registration and that it complies With accuracy and capadty requiremtnts of 
AWWA C708. 

Sec. A2.4 Testing Multijet Meters 
Some multijet mehrs may possibly give tmontou~ meter readings when sub 

jected b multiple testing on the conventional displacement t e s t  bench. Provisions 
must be made for remobing entrained air ahead of the meters. When two or more 
meters are tested simultaneously, the space between meters should be at least five 
hameters to avoid false readings caused by turbulence. Test equipment should pro- 
vide full bore diameter for each meter size, and a constant, nonpulsating water flow 
should be provided. 

SECTION A.3: TESTING EQUIPMENT 

T h e  measuring device used to determine the amount of water discharged in 
testing should be designed t o  provide accuracy to within 0.25 percent of the sctuaI 
quantity. Tanks and scales should be ksted  and calibrated at least once a year and 
records kept of such tests and  calibrations. 

SECnON A.4: REGISTRATION ACCURACY 

In a multijct-type meter, the motion of the measuring element (totor) is trans- 
mitted by 8 system of gearing to the register, which records the flow in convenient 
unitrs of measure. The gearing translates the motion of the element into the wit of 
measure indicated by the register. The registration is thus directly dependent on the 
number of revolutions of the element. T h e  registration i s  a true mtasure of flow only 
when the mqwr has been properly calibrated. After proper calibration, the meter 
will continue m regisher correctly only so long as the element continues t o  mdte the 
required number of cycles for tach unit of quantity passed through the meter. If any 
condition should develop whereby the element is compelled to make other than the 
required number of cycles per unit of quantity passed through the meter, the regia- - 
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tration will not be accurate. Under ordinary working conditions, several f a d r s  muy 
must inaccurate regisbation afker comparatively shofi inte~ds.  nt more impor- 
tsnt of these are excessive wear, rrtrame tcmperaturer, corrosion, materid in 
suspension, md the presence of tntrlintd air in the lines. 

Sec. A4.1 Excessive W t a r  
Exctrrivt wear of the mwing parts of tht mettt may k caused by haproper 

setting or by overspetding b u u s c  the metcr used i s  woo small for the water 
demand. T h e  results of sxcerrim wear u e  slippage and widemgistration. Excessive 
wear in the regiskr-duction gearing may must tht gears to slip or to bind. In 
either case, if the mctcr doer nut stop entirely, underregirtration will msuk TO 
avoid txceosive wear, it is recommended that rnrtcrs be installed in a horizontal 
position and that excessive spctds be avoided. T h e  safe maximum operating capaci- 
ties listed in Table I of AWWA C708 are the  d m u m  rates of flow at which water 
should be passed through the mtkr. The maximum ratc should extend only for 
short periods of time and at infrequent internla M d m u m  flow could be 
destructive if continuous. For continuous 24-h service, multijtt-type m e k s  should 
not be operated at flows greater than approximately one half of the safe maximum 
operating capacities as listed in Table 1 of AWWA C708. 

Scc. k4.2 Temperature M r e m e s  
Cold-water meters are not fleeted by temperatures up kt spproimately 80°F 

12i°C). T h e  accuracy limits set forth in See. 3.9 of AWWA C708 may have to  k 
modified for temperatures higher than BO'F (27'C). High temperatures can cause 
expansion of rotors and  create unusual friction or binding. T h e  result is slippage 
and  underregirtration or complete stoppage of the meter. Lower temperatures have 
no noticeable effect on the working parts of the meter unless the water freezes, 
which Nil1 cause damage to the meter. To avoid troubles caused by temperature 
extremes, mtters should be located where they will be protected from heat, direct 
sunlight, snd freezing. 

If the authority having jurisdiction so requires, at locations where hot water 
from heating systems is not allowed t6 expand back through the meter, a 
backflow-prevention derice consistent with the degree o f  harard and a pressure-md- 
temperature relief valve should be installed sufficiently downstream of the mekr. 

Sec. k4.3 Corrosion 
All metals used in the construction of a meter are affected by the corrosive 

action of water, although the action is very slow with most potable waters. I t  should 
be recognized, however, that when mctcrs are used in highly aggressive waters, it 
may be necessary to use mattrials that are more resistant tc attatk. The solution of 
the corrosion problem requires a high degree otexperitnet and knowledge, and the 
manufacturer should be consulted for assistance. 

Sec. A4.4 Materials in Suspension 
Foreign makrial camtd in Suspension has a tendency to deposit on the rotor 

and other parts of the mekr, thus fleeting registration. Metcrr provided with 
strainers will retain the larger particles in suspension, but the strainer will soon 
become clogged if the wattr is not kept reasonably free from suspended mstkr. 
Sand is especially destnctive, a n d  -re should be exercised to keep sand from 
reaching the meters. 
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Sec. A4.5 Entrained Air 
Entrained air in wahr lines Will result in inatcurah registration of the  mehr. 

This inaccursty can result in a rubrtMtial averregistration under c e h n  d r a m -  
&mess. In addition, entrained air can cause meter damage and premature we-, 
thus precautions should be tsken to tither eliminate or minimize th is  wndition. 

SECIION A.5: PENODIC TEsrs 
Meters properly ulecttd a# to S ~ Z R  und type will givt ratirhctuxy service over a, 

long period of time without attcntion only if operated under ideal conditions. Under 
ordinary conditions, mttsrs must be given some care if they are to function properly. 
In most cnses, it is impossible to aw&n, without an actual test, whether a meter 
in service i s  rtgirkring with the required degree of accuracy. Consequently, to 
ensure reliable mttcr measuremcntp, it is srcential that all meters be subjected to 
periodic tests. 

Sec. k5.1 Time Intervals 
T h e  interval between tests and the method of conducting them must be gov- 

erned largely by local conditions. Many s h t e  or provincial regulatory commissions 
specify intervals between tests on both 8 time and quantity basis. Under average 
conditions, t h e  intervals between tests rhould not exceed the limits set  forth in 
Table Al. The time intenvd between tests should be based on local conditions and 
amount of consumption. Section A.4 should be reviewed in its entirety prior t o  the 
establishment of test  intervals for individual utilities. T h e  internal between tests 
may be increased 50 percent for meters with magnetic couplings and self-lubricating 
gear materials. 

SECTION A.6: METER STORAGE 

Meters should be stored in a location not subject to unduly high or low temper- 
atures. When the meters are b be stored outdoors for an extended period of time, 
they should be covered t4 protect them from exposure to direct sunlight. 

Table A. 1 Most Frtquently Used Intervals Between Meter TCsB 
-- 

Meter Sire 
in Imm) Years Between Tests 

aa (1 6) 10 
8 
6 

w4 (201 
I (25) 

11R (40) 4 
2 (50) 4 
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SECllUN A.7: INSTALLATION 

All instmetion msnuals supplied by the manufacturer should be reviewed in 
detail btforc installation of mrttrs. It is recommended that new service lines be 
flushed prior to installing the watcr meter. A spool piece of a length matching the 
meter to be inotaIlrd shwld be uwd in place of the inrhlled mettr when flushing. 
.An old mstcr with the measuring clement rtmoved could be used in place of the 
spool piece. 

Sec. A7.1 Electrical Grounded P i p  Syfiems 
- A W A  opposes the -ding of eleckicsl oyrkmr to pipe systems conveying 

drinking water to 8 customer% premises."* At the  h e  t h e  attached edition Of 
AWWA C708 was published, &e labst rtvhion to the A W A  poliey statement on 
the grounding of sleckied circuits to water piper had bttn adopted on Jan. 28, 
1980, and repfflrmed on Jan. 25, 1987. Howevtt, it must be recognized that many 
pipe systems continue t o  be used as a grounding electrode system. 

Section 260-81 (A) of the National Electrical Code RU'EC) requires that yeonti- 
nuity of the grounding path or bonding connection to interior piping shall not rely 
on water meters."? Most utilities require permanent ground strapping around 
meters to prevent accidents ta serviceworkers changing meters. All meters, both 
metal and plastic, should be permanently ground strapped. This is especially 
important for plastic meter couplings, which are nonconductors of electricity. 

Sec. A7.2 Misaligned Pipes 
Meters should be set in a horizontal position, protected from freezing, damage, 

and tampering. The line opening in which the meter is to be s e t  should match the 
' lay length of the meter, allowing slight additional space for coupling gaskets. T h e  

s e n i c e  line configuration should have straight piping, which is necessary for proper 
flow conditioning both upstream and downstream of the rnekr. T h e  meter should 
not be used to straighten misaligned pipes because of the potential for damage to 
the meter. This is especially true when meters with plastic threads are installed in 
outdoor pits. Installing meters with plastic threads in outdoor pit settings where the 
service lines are subjected t o  continual misalignment due t o  ground shifting should 
be avoided unless a meter set or other specialty connectors are used. Proper align- 
ment of piping during installation and prior to the meter insbllation can be 
f a c i h t e d  by the use of a spool piece of the proper length. 

Sec. A7.3 Meter Instahtion Methods 
To prevent cross threading at installation, set the meter between the coupling 

nuts with the direction of flow through the meter corresponding to the direction of 
flow in the system. Engage the eoupling nuts to the threaded meter tnds. Check to 
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ensure that the  nuts art properly d@d to rwid crosr-ihr~ding damage td the 
threaded meter ends. 

An efftctivr method for properly starting meter coupling nub is to position the  
nut squarely against the mekr spud ad. Turn the nut tountcrelockwire (in reverse) 
while holding the nut against the meter spud and. When the first threads on both 
the coupling nut and the mctsr spud end coincide, a slight clicking or snap will be 
heard LCI the nut moves into the position. Tum the nut clockwire to corn- 
plttc the conntction. 

On plastic-thread vstsms, avoid using pipe wrtncher on the mttdr body itrelf 
After the coupling nut has engaged the first thnad of the meter, tighten the COU- 
pling nut clockwise by hrnd until it Is tight, urd than apply 1 partial turn with un 
open-end wrtnch. Do not ovefightcn. pipe dope and sealants are not requirtd or 
recommended. SoR nibbrr gaskets, ratber than fiber or leather washtts, art recom- 
mended for plastic meter thread syckmr. 

Secl k7.4 Placing Meter fn Service 
After the line has been thoroughly flushed, open the shut-off valve slowly to 

pressurize t h e  r t m c e  line to the meter retting. SIowly open the inlet side valve, 
which will fill the meter with water. Check for lesks around the meter and connec. 
tions. Open the meter outlet side valve slowly to pressurize the consumer side of the 
system. Open a consumer faucet slowly to  allow entrapped air to escape. Thm oA 
the faucet. 
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APPENDIX B 

The AWWA S t m b d a  Commitbe an Water Metem considered rddonr Q 
AWWA C708 that are not kcluded h this rdithn. Future rditions of AWWA C708 
may include 

A revision inmashg the d e a d m u m  operating cafaeiw for 2-in. (50-mm) 

A revision ?equirhg phamtnt of a meter =rid number on the metcr w e .  
mettrr fwm 130 gpm [29J m /h) to 160 gpm (36.4 m A). 

F 
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Foreword 
This foreword i r  for infirmation o n b  and ir I W ~  port O ~ A W A  C700. 

I. Eistory of Standard. For the past century, no tool available to Water 
utilities has played a greater pert in the consemation of water than the water 
meter. It has reduced waste md diskibutcd the cost of operating a water syrttm in 
the Most quitablt manner pos~blk 

Although patents wtre issued earlier, it is thought that the first mtttr actually 
produced in the United Stater was made in 1857. It was a positive-displacement 
type with reciprocating pistons. This design consisted of two cyhderr and pistons 
with inlet and outlet ports arranged so that while water in one cylinder wag dis- 
charging the other was filling. Water flowing through the meter was subject to pul- 
sation and high friction loss. Other types of displacement meters manufactured 
before the turn of the century wtre the rotary piston, oscillating piston, and nutat- 
ing disc. Only the oscillating and nutating types remain in production today as they 
have proved satisfactory for metering domestic water services. 

Standardization of water meters was a matter of concern for many years before 
the first standard was adopted. Am AWWA committee appointed in 1913 proposed 
the adoptjon of standards on overall meter lengths and connections in 1915 and 
1916. T h e  standards were not adopted officially but were recorded in the Proceed- 
ings for 1915* and for 1916.t 

The h’ew England Water Works hsociation (KEWX’A), in separate action, 
appointed a committee in 1916 that produced drafts of standards in 1915. Action on 
adoption or  publication was delayed on the recommendation of manufacturers. 

In 1916, the meter manufacturers, who for several years had worked infor- 
mally on the matter o f  meter  standards, formally organized a meter standards com- 
mittee on which most. of the meter manufacturers were represented. The retards 
indicate that those who were not represented were kept informed of the committee’s 
actihlities and given the opportunity to comment on drafts of proposed standards. 

On Mar. 9-10, 1920, the AWVA and KEIII-IA committees met far the first 
time as a joint committee t o  review drafts of a proposed standard that had been 
prepared by the manufacturers’ committee. Subcommittees appointed at  that meet- 
ing  prepared a final draft that was approved by the joint committee and submitted 
t o  both associations for approval. A V X A  adopted the standard on J u n e  9 , 1 9 2 1 ,  and 
KEVW.4 adopted it  on Sept. 14, 1921. The standard, the first for any t y p e  of meter, 
was titled “Standard Specifications for Cold Water Meters, Disc Type.” 

The first revision of the standard was approved a5 tentative by AWWA on 
Oct. 31, 1941. The effective date of the standard was delayed until Jan. 1, 1943. On 
Mar. 15, 1943, it was approved by KEKWA The document was advanced from ten- 
tative t o  standard by A W V A  on May 10,1946. 

‘AUIVX Proteedings 35th Year, Journal of tk American Water W o r k  Association, 3283 
(191 5) .  

?-4W”+*X Rwwdiigs 36th Year, Journrrl of t k  Ameriean Water Worhs Asswidion,  2:690 
(191 6 J. 
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Jan. 31,1952. 
The  next  edition of the standard was approved by A W A  as tentative 

J-. 23, 1961, and was later advanced t o  smdard.without rwision on F&. 11, 
3964, and subsequently revistd DII Jan. 24,1971, and May 6,1977. 

n. Lnfomtiom Regarding Ust of This hSturdard, This standard provider 

exerdse &e options or if they how 1 preference among the allternativrr. Aso,  
several items must be specified by purchsetrs to describe completely the type, size, 
and quantity of meters required. All such ibms, options, i n d  allternatives are sum- 
marized in the following itemized list. Purchsrers should review each one and then 
make the appropriate provisions in the putchmds sptcificatimr to describe rpacifie 
requirements. 

1. Standard used-that is, A W A  C700, Standard for Cold-Wattr Meters- 
Displacement me, Bronze Main Case. 

2. Whether meters are to be furnished with nutating discs or oscillating 
pistons (Sec. 1.11, if there is a preference. 

3. Whether an affidavit of compliance (See. 1.4) and certificate of testing for 
accuracy (See. A3.3) are required. 

4 .  Whether warranty requirements will be specified (Sec. 1.5.2). 
5. Size of meter (See. 3.1 and  Tables I and 2) and quantity required. 
6. %%ether corrosion protection is required for cast-iron frost-protection COYQTS 

(Sec. 3.5), if there is B preference. 
7. Modifications of t e s t  specifications (Sec. 3.81, if operating water temperature 

w i l l  exceed SO0F (2i°C). 
8. Ji?lether meters in sizes 14 in. through 1 in. are t o  be of split-case or frost- 

protection-type design (Sec. 4.1.1>. 
9. Whether meters are to be furnished with cast-iron, stainless-steel, copper 

alloy, OT suitable engineering plastic top or bottom covers (Sec. 2.91, if there is a 
preference. 

10. Whether I&-in., W i n .  x V4-in., k i n . ,  h- in .  x %-in., %-~II., and  l-in. 
meters are to be furnished with coupling nuts and ~ l p i e c e s  (Sec. 4.2.1.1 a n d  
Sec.  4.2.1.2), and  whether tailpieces are to be of a copper alloy or a suitable e n g -  
neering plastic (Set. 2.11 1. 

11. Whether 1Ih-in. and 24n. meters are to be furnished with flanged end5 OT 
threaded ends (Sec. 4.2.2). 

12. M’hether flanged meters are t o  be furnished with companion flanges, 
gaskets, bolts, and nuts (See. 42.21, and whether companion flanges are t o  be 
bronze, cast iron, or of a suitable engineering plastic (Sec. 2.12). 

13. Details of register (See. 4.3) t o  be furnished, where there is a preference, 
with regard t o  

a. whether the registers shall be read in US gallons, cubic feet, or cubic 
metres, and 

b. whether the registers shall be permanently sealed or have replaceable 
change gears, 

14. If a direct-reading remote register or an encoder-type remote register is 
required (See. 4.31, specify in detail. 

15. Special materials required, if any, to resist corrosion if water is highly 
aggressive (Sec. A5.3). 

. for several options and dtomativtr that purCh8MrS must designate if &cy wish 
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m. Developing Technology. At the time this standard was published, for- 
mal research was continuing on several * s p e d  of meters. This extensive rerearch 
includes a re-examination of nutatiordoadlation spteds, maximum head-loss 
crikria, extended-wear testing of meters, domestic demand profiles, and LO forth. 

Tv. Me~cation. Measurements in the hblcs in this standard are given in 
US customary units. Metric conversion factors are listed in Table F.1. 

V, Major Revisions. The major &urger to the 1977 standard in this 
revision are 

1. The title has been changed to indicate that the standard is for bronze-care 
meters. 

2. All references to 3-in. nnd larger mtbrs have been delckd. This change was 
made because rnettr manufacturers no longer m&nufactum displacement meters in 
these sizes. 

3. Sec. 1.2, Definitions, has been added. 
4. The materials section of the standard recognizes &e advances that have 

been made in the development of nonmetallic materials for water meter constmc- 
tion. Currently, plastic materials are being used successfully for water meter com- 
ponents, and because of continual development of new and improved materials, this 
standard will not require any one specific material but will cite typical examples of 
materials defined by American Society for Testing and Materials specifications tjpi- 
cnlly used at  this time in construction of water meters. 

5. A requirement that the manufacturer’s meter serial number be imprinted 
on the outer case was added (Sec. 3.9). 

6. The requirement that  the register be the same one used during testing has 
been deleted. 

7. Only refetence to straight-reading regsters has been listed. 
8. Sec. 1.5 has been revised regarding warranties. 
9. References to Vz-in. and I&-in. x %-in. site meters have been added. 
10. The maximum pressure loss at safe maximum operating capacity in 

Table 1 has been changed from 13 psi t o  15 psi for b i n . ,  %-in. x ?+in., %4+jn., and 
1-in. meters. 

11. Pitch diameters have been removed from Table 2. 
12. Appendix B, Future Revisions, has been added. 

Table F. 1 Metric Conversion Factors 

Convtraion Fator 

x 2.83 x lo4 
Y (”F - 32Yl.8 

x 6.89 x loa 
x 3.79 x lo3 

brulting Unit of Miarure 

I cubic metres (ma) 
L degrees Crlsius (%I 
= millimetres (mm) 

= p a ~ . l s ( P a )  
a cubic metres 1m3 

Unit of Measure 

cubic feet (it3) 
degrees Fahrtnheit IT) 
inches (in.) x 25.4 
m’llimttror (mm) x 0.0394 - inches (in.) 
pounds per square inch (psi) 
us gd0nS (Ea?) 
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American Water Works Assodation 

e A 
AWWA -00-90 

(Revision 01 ANSVAWWA C700-n) 

AWWA STANDARD FOR 

COLD-WATER METERS- 
DISPLACEMENT TYPE, 
BRONZE W I N  CASE 

~ 

SECIION 1: GENERAL 

See. 1.1 Scope 
This standard covers the various types and classes of cold-water displacement 

meters with bronze main cases, in sizes 1 4  in. through 2 in., and the materials and 
workmanship employed in their fabrication. The displacement meters covered, 
k n o m  as nutating-disc or oseiliating-piston meters, are positive in action because 
the pistons and discs displace or carry over a fixed quantity of water for each nuta- 
t ion or oscillation when operated under positive pressure. 

Sec. 13 Definitions 
The following definitions shall apply in this standard: 
1.2.1 Munufucturer: The party that manufactures or produces the 

displacement.type water meter covered by this standard. 
1.2.2 Purchmer: The party entering into a coptract or ageemtmt for the pur- 

chase of displacement-type water meters according t o  provisions of this standard. 
1.2.3 Vendor: The pafiy entering into a contract OT ameement t o  supply 

displacement-type water meters according tu the provisions of this standard; the 
seller. A vendor may or may not be the manufacturer. 

Sec. 1.3 References 
This standard references the followjng documents. In their latest editions, they 

form a part of this standard to'the extent set forth herein. In any case of conflict, 

1 
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&e requirements of this standard shall prevail. When referenee js made to stan- 
dards, the latest revision shall apply unless the date of the shrjdard is also listed. 

ANSWASME? B1.20.1&ntral Purpose Pipe Threads (Inch]. 
ANSVAWWA C70Ctandard for Direct-Reading Rtmc' +Registration SYS- 

ANSYAWWA C 7 0 7 4 t ~ n d a r d  for Encoder-Type Rbrnob-Regirtration Systems 

ASTMS Aas-Stendrrd Specificstion for Gray Iron Castings, 
ASTM A12"Ptrndard Specification for Gray Iron Castings for Valves, 

ASTM Al59-Standard Specification for Automotive &my Iron Cartinpr. 
ASTM AI 67Etandard Specification for Stainless and Haat-Rerirting 

ASTM A27Cetandard Specification for Stainless and Heat-Resisting Steel 

ASTM A493-Standard Specification for Stainless and Heat-Resisting Steel for 

ASTbl A582Ctandard Specification for Free-Machining Stainless and Heat- 

ASTM Bl6-Standard Specification for Free-Cutting Brass Rod, ftar, and 

ASTM B 3 a m n d a r d  Specification for Brass Plate, Sheet, Strip, and 

ASTN 3 6 1 C t a n d a r d  Specification for Steam or Valve Bronze Castings. 
ASTM B6243tondard Specification for Composition Bronze or Ounce Metal 

A S S 1  B 9 5 C t n n d a r d  Specification for CopperSilicon Alloy Rod, Bar, and 

ASTJI B 1 0 3 4 t a n d n r d  Specification for Phosphor Bronze Plate, Sheet, Strip, 

ASTM B127Ctandard Specification for Nickel-Copper Alloy (CXS KOJ400) 

ASTM BI 3 9 C t a n d a r d  Specification for Phosphor Bronze Rod, Bar, and 

ASTM B 1 6 e C t a n d a r d  Specification for Xickel-Copper Alloy Rod, Bar, and 

ASTN 81 56Etandard Specification for Copper-Alloy Die Castings. 
ASTM B2714tandard Specifieatian for Copper-Base Alloy Centrifugal 

ASTJt B584Ctandard Specification for Copper Alloy Sand Castings for 

ASTN D124M'tandard Specification for Polyethylene Plastics Molding and 

terns for Cold-Water Meha. 

for Cold-Water Meters. 

Flanges, and Pipe Fittings. 

Chromium-Nickel Steel Plate, Sheet, and Strip. 

Bars and Shapes. 

Cold Heading and Cold Forging Wire, 

Resisting Steel Bars, Hot-Rolled or Cold-Finished. 

Shapes for Use in Screw Machines. 

Rolled 3ar.  

Castings. 

Shapes.  

and Rolled Bar.  

Plate, Sheet, and S t r i p .  

Shapes. 

X i r e .  

Castings. 

General Applications. 

Extrusion Materials. 

' h e n c a n  h'ational Standards Institute, Ine., 1430 Broadway, New York, SY 10018. 

t h e n c a n  Society of Mechanical Engineers, 345 E. 4ith St., Kew York, hT 10017. 
Sherican Society for Testing and Materials, 1916 Race St., Philadelphia, PA 19103. 
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ASTM D178Gtandard Specification for Rigid AcrylonitrileButadiene- 

ASTM D213Glassification of Hard Rubbers. 
ASTM D 2 8 7 U b n d a r d  Specification for Polyphenylene Oxide Molding and 

Extrusion Materials. (Discontinued in 1983.) 
ASTM D301 l-Spccifieation for Reinforced and Filled Polystyrene, Styrene- 

Acrylonitrile, and Acry)onitd+Bubdien&Qrene Injection Molding and E x h d o n  
Materials. (Dioconthued in 1987.) 

ASTM D393SStandsrd Specification for Polycarbonate IpC) Unfilled m d  
Reinforctd Material. 

ASTM D406Mtandard Spedfication for Nylon Injection and Extrusion 
Materials (PA). 

ASTM D40674tandard Specification for Reinforced mnd Filled Polyphenylene 
Sulfide (PPS) Injection Molding and Extrusion Materials. 

ASTM D41014tmdard Specification for Propylene Plastic Injection and 
Extrusion Materials. 

ASTM D41814tandard Specification for Acetal (POW Molding and 
Extrusion Materials. 

PSTM D42034 tandard Specification for St>Tene-AcTlonitrile (S.&N lnjee- 
tion and Extrusion Materials. 

ASTM D45074tandard  Specification for Thermoplastic Polyester ITPES) 
hia ten a1 s. 

ASTM D4529Etandard Specification for Polystyrene Molding and Extrusion 
Materials (PSI. 

ASTN E527Ctandard Practice far Kumbering Metals 8nd Alloys (LXS 
(SAE J 10S6).* 

ACT31 F46i-Standard Specification for Konferrous Kuts for General Cse.  
UT11 F46S-Standard Specification for Konferrous Bolts, Hex Cap Screws, 

Styrene (ABS) Plastics. 

and Studs for General L'se. 

Sec. 1.4 Affidavit of Compliance 
The purchaser's specifications may reqlu're an affdarit from the manufacturer 

or vendor tha t  the meters furnished under the purchaser's order comply with all 
applicable requirements of this standard. 

Sec. 1.5 Basis for Rejection 
Meters not complying with all requirements of this standard and the  

purchaser's specifications shall be rejected. 
1.5.1 Rejected meters. T h e  manufacturer shall bear the expense of replacing or 

satisfactorily correcting all meters rejected for fdurs t6 comply with this standard. 
1.5.2 Workmonsbip ond materiuls. The manufacturer shall repair or replace, 

s i t h o u t  charge, those parts in which a defect has developed within a year's time of 
shipment, on return t o  the manufactuter or en proper proof of a defect. AVWA 
standards do not contain details on manufacturers' warranties. Purchasers should 
review warran ties offered by meter manufacturers and consider applicable warranty 
protection provided by individual rbte statute. 

*AX, refer to Copper Development &sociatian, Greenwich m e e  Park 2, P.O. Box 1640, 
Greenwjch, CT 06636.1 840. 



S € I O N  2: MATENAIS 

Sec. 2.1 General 
All materials used in the manufacture of water meters shall conform to the 

requirements rtipulakd in the following wction. Where plastic materials are 
allowed, the manufacturer may furnish m y  plastic mabrialc that meet the  perfor- 
mance requiremtnto sptcificd; typical examples are provided. 

2.1.1 Materials shall be selected for their strength m d  resistance b cornsion 
and shall not impart b the water obectionable task or odor, not toxic substances in 
normalized concentrations axmeding the maximum contrminant levels (MCLs) as 
defined by the US Environmental Protection Agency (USEPA). 

Sec. 2.2 Pressure casings 
Wakr meter main cases shall be made of a copper alloy containing not less 

than 75 percent copper, such as UNS C84400 or UPII'S C93200, or a similar copper 
alloy as listed in ASTM B584. 

All materials used in the construction of meter main cases shall have sufficient 
dimensional stability to retain operating clearances at working temperatures up t o  
105'F (40°C) and shall not permanently warp or deform when exposed to tempera- 
tures up to 150'F (66'C) for 1 h. 

Sec. 2.3 Register-Box Rings and Lids 
Register-box rings and lids shall be made of a copper alloy containing not less 

than 57 percent copper, such as Uh'S C85700 or Vh'S CB6200; or a similar copper 
alloy as listed in ASTM B584 or Uh'S C85800 as listed in ASThl B176; or a suitable 
engineering plastic, such as polycarbonate (PC) per ASThi D3935, acetal per ASTM 
DJlS1,  nylon (Pi) per ASTM D4066, or propylene per ASThf D4101. 

MI materials used in the construction of register-box rings and lids shall have 
suficien: dimensional stability to retain operating clearances at working tempera- 
tures up ta 105'F (40'C) and shall not permanently warp or deform when exposed to 
temperatures up t o  150'F (66'C) for 3 h. 

Sec. 2.4 Measuring Chambers 
hfeasuring chambers shall be made of a copper alloy containing not less than 

85 percent copper, such as UNS C92200 as listed in ASTN 361 or UXS CS3600 as 
listed in ASTM B62; or a suitable engineering plastic, such as- polyethylene per 
ASTM D1248, polyphenylene oxide (PPO) per ASTM D2874, polystyrene per ASTM 
D3011, stl~ene-acrylonitrile (SAN)  per ASTM D4203, or polyphenylene sulfide IPPS) 
per UT31 D4067. 

Measuring chambers shall have sufficient dimensional rtability to retain 
operating clearances at working temperatures up t o  80'F (Z?'C) and shall not warp 
or deform when exposed to operating temperatures of 1 OO'F (38OCl. 

I. 

Sec. 2.5 Pistons and Discs 
Pistons and discs shall be such that the specific gravity approximately tquals 

that of water and shall be made of a vulcanized hard rubber, such as those classified 
per ASTM D2135; or a suitable engineering plastic, such as polystyene per ASTM 
D3011. polyphenglene sulfide (PPS) per ASTM D4067, styrene-acrylonitrile (SAY) 
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per ASTM D4203, polyphtnylent oxide (PPO) per ASTM D2874, Or polycarbonate 
(PC) per ASTM D3935. 

Pistons and discs shall have ouffcient dimensional stability to retain operating 
clearances at working bmperatures up to 80'F (27°C) and shall not warp or deform 
when exposed fa optrating temperatures of 10$F (3SoCl. 

Sec. 2.6 Mef~surhg-Chamber D h p h g m s  
Mcm&g+hamhr dhphrrgmr dad bt mmda of montl, such IS UNS Nod400 

as lirtdd in ASTM Bl27; phosphor bronze as listed in ASTM B103; or austenitic 
rt*jnl+cc she1 PI listed in AsThf Al67; a hard nibbtr 8s chscrifiied phf 
02135; or a suitable engineering plastic, rueh u nylon flJ) per ASm D4066, 
polyphenylene sulfide (PPS) per ASTM D4067, &phenylene oxide (PPO) per 
ASTM D2874, or rtyrent-acrylonitrh (SAN) per ASTM D4203. 

Measuring-chamber diaphragms shall have ruffieient dimensional stabiliQ t0 
retain operating cltamces at working temperatures up to SOOF (27%) and shall not 
warp or deform when exposed to operating ternptmturer of 1 OO'F (38%). 

' 

Sec. 2.7 PistonlDisc Spindles, Thrust Rollers, and Thrust-Roller Bearing Plates 
Pistaddisc spindles, thrust roliets, and thrust-roller bearing plates shall be 

made of rnonel UKS NO4400 per ksTM B164; phosphor bronze per ASThl D139; 
austenitic stainless steel as listed in ASTM M76; vulcanized hard rubber as clas- 
sified per ASTM D2135; or a suitable engineering plastic, such as acetal resin per 
ASTM D4181, polycarbonate (PC) per ASTM D3935, polyphenylene sulfide (PPS) per 
ASTM D4067, or thermoplastic polyester ITPES) per ASTM D4507. 

Pistoddisc spindles, thrust rollers, and thrust-roller bearing plates shall have 
sufi cient dimensional stability t o  retain operating clearances at working tcmpera- 
tures up to 80°F (2FC)  and shall not warp or deform when exposed t o  operating 
temperatures of 1 OO'F 138'C). 

SCC. 2.8 Register Gear Trains 
Frames, gears, and pinions of gear trains shall not be exposed t o  water and 

shall be made of metals such as copper alloys per MTM B16, brass alloys per 
ASTM B36, silicon4ronze alloys per ASTM B98; or any copper-based alloys per 
A s n I  F467 and ASTbl F468; stainless steel, such as those listed in ST31 U i 6 ,  
ASTM A493, and A S R I  A582; or suitable engineering plastics, such as 
acrylonj t r i lAutad ienesWene  (ABS) per ASTM D1766, polycarbonate (PC) per 
ASTM D3935, thermoplastic polyester ITPES) per AYSUASThl D43Oi, polystpene 
(PSI per ASTM D4549, or acetal per ASTM D4161. 

Register gear trains shall have sufficient dimensional skbilib to retain operat- 
ing clearances at working temperatures up to 80°F (2700 and shall not warp or 
deform when exposed t o  operating ttmperaturrs of lOO*F (38'0. 

Sec. 2.9 Covers, Top or Bottom 
If engineering plastic materials are used in the manufacture of top or bottom 

covers, only virgin or first-generation grade, rigid engineering plastic materials con-  
pounded with ultraviolet stabilizers shall be used. Engineering plastic covers, top or 
bottom, shall have ruflicient dimensional stability to retain operating clearances at 
working temperatures up to 10S°F {4OoC> and shall not permanently warp or deform 
when exposed to temperatures up to  I5O0F (66*C> for 3 h. 
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Breakable and nonbreakable top or bottom covers, as specified in the 
purchaser’s specifications, shall be as follows: 

2.9.1 Breokoble. Breakable covers (frost-protection devices) shall be made of 
cast  iron, such as those listed in ASTM A48, ASTM Al26, or ASTM Al59; austenitic 
stainless steel, such as those listed in ASTM Al67; a copper alloy containing not 
less than 75 percent copper, such as UNS C84400 as listed in ASTM 8584; or a 

,suitable sngiincthg plastic, such as polycarbonate (PC) per ASTM D3935, 
polyphtnylcne sulfide (PPS) per ASTM D4067, nylon 6J) per ASTM D4066, acetal 
per &TM D4181, or thtmoplastk polyester mPES) per ASTM 04507. The design 
and composition of such components will be such that they will -tis@ the break or 
yield requirements set forth in Sec. 3.10. 

2.9.2 NonbreoRuble. Nonbreakable covers shall be made of austenitic stainless 
steel, such I S  those listed in ASTM Al67; a copper alloy containing not ltss than 75 
percent copper, such as UNS C84400 as listed in ASTM B584; or a suitable 
engineering plastic, such BS polycarbonate (PC) per ASTM D3935, polyphenylene 
sulfide (PPS) per ASTM D4067, nylon CN) per AsTM D4066, or thermoplastic 
polyester (TPES) per ASTM D4507. T h e  design and composition of these components 
shall be such that they will satisfy the break or yield requirements set forth in 
Sec. 3.10. 

Sec. 2.1 0 External-Case Closure Fasteners 
External fasteners shall be made o f  a copper alloy containing not less than 

75 percent copper, such as the wmught alloys covered by ASTM B16 (for example, 
LXS C36000); a brass alloy, such as UXS C27200 as listed in ASThf €336; a silicon- 
bronze alloy as listed in ASTM B98; any of the copper-based alloys specified for 
general fastener u s e  in ASTM F467 OT ASTM F466; or stainless steels of the 
austenitic, ferritic, or martensitic t y p e s  8s listed in ASTX M76, ST31 A493, and 
AST3I A5E2. 

Fasteners for nonpressure containment assemblies may be made of a suitable 
engineering plastic, such as pol>*carbonate (PC) per ASTM D3935, nylon (XI per 
AST3f D4066, acetal per ASTM D4161; or any of the aforementioned copper-based 
or stainless-steel materials. 

Sec, 2.1 1 Coupling Tailpieces and Nuts 
Coupling tailpieces and nuts shall be made of copper alloys containing not less 

than 75 percent copper, such as UKS C84400 or UKS C93200, or a similar copper 
alloy as listed in ASTM B564; or, when so specified by the purchaser‘s specifications, 
of a suitable virgin-grade engineering plastic, such as polycarbonate IPC) per ASTM 
D3935, nylon (N per ASTM D4066, or polyphenylene sulfide (PPS) per ASTM 
DQO6’i. 

Sec. 2.12 Companion Flanges 
Companion flanges shall be made of cast iron, such as those listed in UT31 

A46. ASTAI Al26, or ASThf Al59; or, whtn so specified by the purchaser’s specifics- 
tjons, of a copper alloy ewteining not less than 75 percent copper, such a5 

USS C84400 or UKS C93200, or 8 similar copper alloy as listed in ASTM B584; OT, 
when so specified by the purchaser’s specifications, of a suitable virgin-made 
engineering plastic. 

F.  . I .  
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"* SECTION 3: GENERAL DESIGN 

Sec. 3.1 S i z e  
T h e  operating and physical characteristics listed in Tables 1 and 2 shall deter- 

mine the nominal size of meters. 

Sec. 33 Capacity* 
The nominal capacity ratings and tht related pressure-loss h i t s  shall be the 

same as those listed in Table 1 for the raft maximum operating capacities. 

Sec. 3.3 Length 
The length of the metcrs shall be the face-to-face dimensions of the spuds or 

flanges listed in Table 2. 

Scc, 3.4 Pressure Requirement 
Meters supplied under this standard shall operate without leakage or damaEe 

t o  any part at a continuous working pressure of 150 psi (1050 kPa). 

Sec. 3.5 Frost-Protection Devices 
Frostpotecticn devices, when provjded, shall be of such design that they will 

@ d d  or break under normal freezing conditions in order t o  minimize damage t o  any 
other part of the meter. The internal portion of the top or bottom covers, designed t o  
provide frost protection, may be protected from corrosion by an inner lining or 
coat in;. 

See. 3.6 External-Case Closure Fasteners 
All external-case closures, such as rings, clamps, screws, bolts, cap bolts, nuts, 

and washers, shall be designed for easy removal follo\\*jng lengthy ser i ice .  

Sec. 3.7 Accessibility 
Meters larger than 1 in. shall be designed for easy removal of all interior parts 

without disturbing the connections t o  the pipeline. 

Sec, 3.8 Registration Accuracy 
Xleters shall meet the following requirements for accuracy with water at a 

temperature less than 60°F (2iOC): 
3.6.1 Normal flow limits. At any rate of flow within t h e  normal test-flow 

limits as listed in Table 1, the meter shall register not less than 98.5 percent and 
n o t  more than 101.5 percent of the water that actually passes through it. 

3.6.2 Minimum flow rate. At the minimum test-flow rate to the lowest normal 
test-flow rate as listed in Table 1, the meter shall register not less than 45 percent 
and not more than 101 percent of the water that sctually passes through it. 

.see Sec. k3. 



Table 1 Characteristics of Displacement-T.. Meters /". 

Mudmum 
Ressure &cammended 

Safe LnrrstsIfe M m u m  Mdmum Numb of 
M d m w  Murimmn Rata for Normal Disc Nutr~onr or 

Miter Operating Oprrk'ng Cantinurns Minimum T+nt-Flow WtOfi Ckdl1.d- 
Size CapaEiq Crp8dty Oplr.tionr* T&plowt Limitst 

8Pm 8Pm e m  PrrJ0801 Vftj in. mm psi 
15 15 7.5 v4 1-15 875 657 

657 
H 

s9 
a9 K w4 

41 x Y4 15 15 7.5 v4 1-16 875 
20 15 10 v4 1-20 680 495 
20 15 10 vc 1-20 ' 680 435 

9/4 30 15 15 % 2 5 0  333 250 

1 %  100 1s 50 1 %  &loo 
2 160 15 80 2 40 SO 

1 50 15 25 j l4  s 5 0  153 11 5 
67 so 

&I 60 

'&e See. A.5.1. 
tScc s c c .  3.8 

Table 2 Dimensional Design limits for Meters and External Connections 

n 

- - ~~ 

Meter-Casi ng 
Cou p?ing Tail pieces 

Threaded Kominal Koxjnal 
hleter Spud Ftaqed Thread Txead  
Sire Ezds Ends Size Length Size 
1 r,. in. ih in .  in. in 

Meter Lengh* Spuds 

Sec. 3.9 Markings 
The size, model, and direction of flow through the meter shall be marked per- 

manently on the outer  cases of all meters. The manufacturer's- meter serial number 
shall be imprinted permanently on the outer case. 

3.9.1 Register-box murkings. The name of fhe manufacturer shall be marked 
permanently in the lid of the regisher box. The serial number of the meter shall be 
imprinted on the lid. 
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Sec. 3.10 Plastic Covers, Top or Bottom Design 
T h e  design of plastic coves, b p  or bottom ISec. 2.9), shall meet the following 

requirements: 
3.10.1 Covers, t4p or bottom, shall be designed to be watertight and cnpabie of 

withstmding, without txcetding t h e  fatigue limit of the m a k i d  or being stme- 
turally damaged, a hydroststit pressure of two times the rated maximum working 
pressure (300 psi [2100 kP.1 minimum) for a period of IS min. 

8.103 Covers, top or b h m ,  not drdgntd to break shall lm designed to have 8 
burst pressure of at ltast four timer the rated maximum working-line pressure 
(800 psi W O O  kPd minimum). Bredcable covers, top or bottom, shall k designed h 
have 8 burst pressure of at least three times the rated maximum working-line pres- 
sure (450 psi [3100 kPaD. Cornponenb shall be wakrtight at 150 psi (1050 kPa) 
after being subjected t o  a minimum of 100,000 pressure eyclcr of 1 O W O O  psi 
(700-2100 kPa) in 1.5 s and a hold time of f min and followed by an immediate 
release of pressure to the 1OOhpsi 1700-kPa) lower limit. 

SECTION 4: DETAILED DSIGN 

Sec. 4.1 Main Casing 
All meters shall have an outer case with separate, removable measuring 

chambers. Cases shall not be repaired in any manner. The inlet and outlet shall 
have a common axis. Connection flanges shall be para?lel. 

in. through 1 in. 
shall be of either frost-protection or split-case design, as designated by the 
purchaser's specifications. 

4.1.1 Smull-size meter cosinps. Casings of meters in sizes 

See. 4.2 Connections 
4.2.1 rlpin.. 112-in. x 314+in., s ipin. ,  5ls-in. x 3/4 . in . ,  J/,-in., and ]-in. 

meters. hlain-case connections for meters W i n .  through 1 -in. sizes shall be meter- 
casing spuds having external straight threads conforming to AVSUASME B1.20.1. 
I h e n  a &-in. or %-in. meter is furnished with connections for a 3'4-in. pipe, the 
spud dimensions shall be as shown for the  1h-in. x W4-in. or *-in. x W4-in. sizes. 

4.2.1.1 Coupling nuts, if required by the purchaser's specifications, shall have 
internal straight pipe threads conforming t o  Ah'SYASME 131.20.1. 

4.2.1.2 Coupling tailpieces, if required by the purchaser's specifications, shall 
have external taper pipe threads conforming t o  Ah'SVMhlE B1.20.1 and internal 
diameters that are approximately cqunt t o  the nominal thread size of the tailpiece. 
Lengths and thread sizes shall be as listed in Table 2. 

4.2.2 f l i p i n .  and 2-in. meters. Main-case connections f ~ t  1%-in. and %in. 
meters shall be either spuds on both ends or flanges on both ends. 

4.2.2.1 Spuds shall have internal taper pipe threads conforming to 
ANSVASNE B1.20.1, 

4.2.2.2 Flanges shall be faced and drilled and shall be of the oval type. The 
drilling shall be on the horizontal axis; the number of bolt holes and the diamekrs 
of the bolt holes and bolt circle shall be as listed for companion Rmges in Table 3. 

4.2.2.3 Oval companion flanges, gaskets, bolts, and nuts shall be provided if 
required by the  purchaser's specifications, Companion flanges shd? be faced, drilled, 
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- Table 3 Flange Dimensfon5 
J 

Minimum 
Thickn*rs malnom of Numkr of Diameter of Thickness 

at Hub M i t n  Size at Bolt Hole Bolt Circle H O h 8  Bolt Holes+ 

Minimum Allowable 
Meter Madmum Alow8ble Capacity of Register 

Inhation of Initial Dial (fillions) 

1 10 0.1 0.1 1 0.01 

in P3 gal m 3 F3 gal m 
Size 

1 10 0.1 
1 10 0.1 
10 100 1 
10 100 1 

0.1 1 0.01 
1 10 0.1 
1 10 0.1 

10 100 1 
2 10 100 1 10 100 1 

and tapped in conformance with kVStl;lShlE B1.20.1. Dimensions shall be as listed 
Jn Table 3. 

SCC. 4.3 Registers 
Registers shall be straight-reading, permanently sealed by the manufacturer or 

have replaceable change gears, and shall read in US gallons, cubic feet, or cubic 
metres as specified in the purchaser's specifications. Registers shall not be in con- 
tact with the water that  is being measured. The minimum capacity shall be as listed 
in Tab!e 4. 

4.3.1 Cmfiguraiion. Register gear trains shall be located in the repster com- 
partment. Piston oscillations or disc nutations shall be transmitted by magnetic 
couplings. 

4.3.2 Number-wheel numerals. T h e  numerals on the number wheels of 
registers shall not be less than 91s in. in height and should be readable at a 
45' angle from the vertical. 

4.3.3 Mechni sm details. The register lock snd side gears shall be fastened 
securely t o  the number-wheel discs and hubs. The tumbler pinions shall mesh 
accurately at  the turnover points with the lock and side gears of the adjacent num- 
ber wheels. Both main and pinion shafts shall be SO secured in the register frame, 
register plates, or both that they cannot come out of position. Pinions may be 
mounted in partition plates between the number wheels. The pinion shaft shall be 
designed so that there is no possibility of its bending and allowing the pinion to skip 
at the turnover point. Reduction gears and pinions shall nm free on f ixed shafts or 
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be fixed on shafte that nm free in the  register h e ,  rapisbr plates, or both and 
shall be constnaetsd so that they cannot, become unmeshed. 

4.3.4 Test h r m d s .  Registers hall b furnished with Mntar-swWp test hands 
with an index circle located near the  ptriphtry of the register and graduated in 
100 equal parts, with tach hnth grrduation being numbered The hand or pointer 
shall taper to a point, and shall be rtt 8ccwately and held setcurtly in place. T h e  
quantities indicated by a ringle revolution of &e tcst hand shall be as listad in 
Table 4 for initial dial indidon.  

4.3.5 Rc&W h e $ .  The lid #hall bt recessed and shall overlap the register 
box in order t o  proteet the lens. T h e  lens shall be held semrtly in place. 

4.3.6 Registers--nmdc type. If required by the purchrser'r spacificationr, the. 
registtr type shall be n dirt&-reading remote register MVWA C706) or tncoder-type 
remote register (AWWA C707). - 

See, 4.4 Meamring Chambers 
The measuring chambers shall be 'adf-contained units, smoothly finished, 

firmly seated, and easily removed from the main cases and shall not be produced as 
part of the main cases. Measuring chambers shall be secured in the main case5 so 
that the accuracy of the meter will not be affected by any distortion of the main case 
that might occur when operating with a pressure less than 150 psi (1050 kPa). 

Sec. 4.5 Pistons and Discs 
Pistons and  discs shall be smoothly finished. Disc plates, whether flat or 

conical, shall be either reinforced or equipped with thrust rollers. Discs may be one 
piece or composed of a plate with two half-balls. The piston and disc spindles shall 
be fastened securely. The d ~ s c  nutations or piston oscillations shall not  exceed the 
quantities listed in Table 1. 

Sec. 4.6 Strainers 
All meters shall either be proL4ded with strainer screens installed in the meter 

or be self-strnining by means of an annular space between the measuring chamber 
and the external case. Strainer Screens shall be rigid, fit snugly, be easy to remove, 
and have an effective straining area at least double that of the main-case inlet. 

Sec. 4.7 Tamper-Resistant Features 
Regrster-box screws, locking pins, case bolts, and inlet and outlet coupling nuts, 

if furnished, shall be equipped with tamper-resistant features. If drilled for seal 
wires, seal-wire holes shall not be less than %2 in. in diameter. 



APPENDIX A 
Supplemental Inbrmation 

SECIlON A.1: UNKS OF MEASURE 

The majority of water metem presently in s e e c e  in the United States rtgister 
in either US gallons or cubic feet. With the  availability of the metric system, the 
user may now determine the most suitable unit of measure from the three avail- 
abl+WS gallons, cubic feet, or cubic metres. 

SECnON A.2: REGISTER DIAL IYPES 

The recommended water meter re$sister is the straight-reading type. Although 
the round-reading type is still in existence, it is no longer manufactured. The round- 
reading t y p e  is more often misread, and the problem is further complicated if more 
than one make of meter is used i n  a single water system. Also, it is more difilcult t o  
pr in t  poskards for customer rending when two or more makes of meters with round- 
reading registers are used. 

5 ~ 6 % ~  A.3: TESTS 

Sec. k3.1 Capacity and Pressure-Loss Tests 
Capacity tests are tests of the design of a meter. Once a meter of each size of a 

given design has been tested for pressure loss at safe maximum operating capacity, 
it should not be necessary t o  test others of the same design. 

The pressure loss should be determined using two identical piezometer rings of 
the  same diameter of the nominal size of the meter being tested. The piezometer 
rings must be free from any burrs where the holes are drilled through the wall of 
the ring. KO fewer than four holes should be provided, drilled in pairs on diameters 
at right anpies to each other. The inlet ring should be r e t  close ta the meter at a 
distance of eight diameters or more below the nearest upstream stop valve or fitting. 
The outlet ring should be placed at a distance of 8 t o  10 diamtters from the outlet of 
the meter. The diameter of the inlet and outlet pipe should be the same as the 
nominal size of the meter to be tested. The rings are t o  be connected to B suitable 
DP cell or manometer with a measurement capability of 0.1 psi. If a manometer is 
used, provisions should be made for the complete removal of air from the apparatus, 
and the installation should be such that air will rise to the Bir outlets. 
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Prohiant must be made for traps to prevent aecidenbl txpdsion of mercury 
into the tes t  line when using mercury manometers. If measurements of U-tube 
manometers are to be made at relatively high flow rates, then it is necessary to read 
both sides of the mercury column simulbneourly to compensate for irregularities in 
the diameter of the manometer tube and to avoid errors caused by fluctuations. 
.(Other appropriate types of manometers may be used.) 

The pressure loss of inlet and outlet piping from meter to piezometer rings 
shall be deducted in determining metct pressure loss. 

Sec. A3.2 Pressure Tests 
A pressure test should be made on each rite of a particular design of meter 

furnished. The test pressure should be 300 psi (2100 kPa) static, which may be 
produced by use of a hand pump or any other available device. T h e  meter should be 
tested for accuracy before and aher it has been pressure tested t o  determine 
whether there has been any distortion that could affect the regktration. If satisfac- 
to ry  results are obtained, it is unnecessary t o  make more than one pressure test on 
each size of a given design of meter. 

Sec. k 3 . 3  Accuracy Tests 
All meters should be tested for accuracy of registration at flow rates and tes t -  

flow quantities in accordance with See. 3.8 of AJWA WOO-90, Standard far 
Csld-Water Meters-Displacement Type, Bronze Main Case; and Wuter Meters- 
Selection, Instullation, Testing, and Maintenance.* If the purchaser does not  have 
suitable means for testing, the manufacturer should be requested to furnish a cer- 
Gficate shoujng that each meter has been tested for accuracy of tegistration and 
that i t  complies with the accuracy and capacity requirements of AWTX C700. 

SECTION A.4: TESnNG EQUIPMENT 

The measuring dcrice that is used t o  determine the amount of water dis- 
charged when testing should be designed t o  provide measuring accuracy t o  within 
0.25 percent of the actual quantity. Tanks and scales should be tested and 
calibrated at least once a year and records kept of such tests and cslibrations. 

SECTION A.5: REGISTRA'IION ACCURACY 

In a displacement meter, the motion of the measuring element (piston or disc) 
is transmitted by a system of gearing t o  the register, which records the flow in 
convenient units of measure. The pearing translates the motion of the element into 
the unit of measure indicated by the register. Thus, the registration is directly 
dependent on the number of nutations or oscillations of the element. The  

'Waier hlrttrs--Sdection, Ins;alLa;ion, Testing, and Maintrnunce. AVWA Manual M6, 
A1rX-A Denver (19S6j. 
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registration is a true measure of flow only when the meter has been properly 
calibrated. After proper calibration, the meter should continue to register correctly 
only so long as the element continues ta make the required number of cycles for 
each unit of quantity that passes through the meter. If any condition develops 
whereby the element is compelled to make other than the required number of cycles 
per unit of quantity that passes through the metcr, then the registration will not be 
accurate. Under ordinary working conditions, several facbro may cause inaccurate 
registration after comparatively short intervals. The more important of these are 
excessive wear, extreme temperatures, corrosion, materials in suspension, and the 
presence of entrained air in the lines. 

See. A5.1 Excessive Wear 
Excessive wear of the moving parts of the meter may be caused by improper 

setting or by overspeeding because the meter is too small for the water demand. The 
results of excessive wear of the measuring chamber are slippage and under- 
redstration. Excessive wear in the register reduction gearing may cause the gears 
t o  slip or bind. In either case, if the meter does not stop entirely, under-registration 
will result. To avoid excessive wear, meters should not be operated at  excessive 
speeds. The safe maximum operating capacities listed in Table 1 of AWf’A C700-90 
are the maximum rates of flow at which water should be passed through the meter 
for only short periods of time and at infrequent intervals. Maximum flow could be 
destructive if continuous. For continuous 2441 service, displacement meters should 
no t  be operated at flows greater than approximately one half the safe maximum 
operating capacities as listed in column 4 of Table 1 of AUWA C’iOO.90. 

Sec. A5.2 Temperature Extremes 
Cold-water meters are not affected bg temperatures of up t o  a p p r o ~ m a t e l p  

S03F (27’Cj. For tempera:ures higher than G O O F  (2i°C), meters with slightly lerger 
clearances than  usual should be used an3 the accuracy ljmiis, as set forth in 
Sec. 3.6 of AWWA C500-90, may have t o  be mohfied. High temperatures can cause 
the expansion of pistons and discs and create unusual frjction or bind the parts in 
the chambers. The results are slippage and under-registration or complete stoppage 
of the meter. Lower temperatures have no noticeable effect on the working parts of 
the  meier u n l e s s  the water freezes, which will cause damage t o  the meter. To avoid 
the  problems caused by temperature extremes, meters should be 1oca:ed where they  
will be protected from extreme heat, direct sunlight, and freezing. 

If the authorit)* haLing jurisdiction so requires, at locations where hot water 
from heating systems is not allowed t o  expand back through the meter, a 
backflow-prevention device, consistent with the degree of hazard, and a pressure- 
and-temperature-relief valve should be installed sufficiently downstream of the 
meter. 

Sec. A5.3 Corrosion 
All the metals used in the construction of a meter are afiected by the corrosive 

action of water. although the action is very slow with most potable waters. However, 
i t  should be recognized that when meters are used in highly aggressive waters, i t  
may be necessary t o  use materials that are more resisbnt t o  corrosive attack. A 

A 
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high degree of experience and knowledge is required b ~ o l v e  corrosion problems, 
and the manufacturer should be consulted for assistance. 

P 

Sec. A54 Materials in Suspension 
Foreign material Earried in suspension has a tendency to fill the spaces 

between the measuring element and the measuring chamber, thus affecting registra- 
tion. Meters provided with strainers d l  retain the larger particles in suspension, 
but the strainer will soon become clogged if the water is not kept reasonably free 
from suspended mather. Sand is especially destructive, and care should be exercised 
to keep sand from reaching meters. 

Sec. A6.5 Entrained Air 
All water mekts Will. record the presence of entrained air in the lines inac- 

curately; this inaccuracy c m  result in substantial ovtr-registration under ce*n 
circumstances. In addition, entrained air can muse meter damage and premature 
wear; precautions should be taken to either eliminate or minimize this condition. 

SECTION A.G: PERIODIC W S  

-- 
Meters properly selected a5 to size and t g e  should give satisfactory s e w i c e  

over a long period of time without attention only if operated under ideal conditions. 
i3nder ordnary conditions, meters must be given some care if they are t o  function 
properly. In most cases it is impossible t o  ascertain without actual testing whether 
a meter in service is tepstering with the required degree of accuracy. Consequently, 
t o  ensure reliable meter measurements, it  is essential that all meters be subjected 
to periodic t e s t s .  T h e  jntervaIs between tests and the methods for conducting them 
must be governed largely by local conditions. M a n y  s t a t e  replatory commissions 
specify intervals between tests on both a time and quantity basis. The most fre- 
quently used intervals between tes ts  are s e t  forth in Table A1. 

Sec. k6.1 Time Intervals 
"he time interval between tes ts  should be based on local conditions and the 

amount of consumption. Sec. A5 should be reviewed in its entirety before estab- 
lishing t e s t  intervals for individual utilities. The interval between tests may be 
increased by 50 percent for meters with magnetic couplings and self-lubricating gear 
mate rial s. 

Table A. 1 Most Frequently Used Intervals Between Meter Tub 

00134 
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SECTION A.7: METER !5K3RAGE 

Meters should be stored in a location that is nat subject to  unduly high or ]OW 

temperatures. When the meters are to be stored outdoors for an extended period of 
time, they should be covered ta protect them from exposure to direct sunlight. 

SECTION AB: INSTALLAIION 

Any and  all instruction manuals supplied by the manufacturer should be 
reviewed in detail before installation of meters. It is recommended that new service 
lines be flushed prior t o  installing the water meter. A spool piece of a lengh match- 
ing the meter to be installed should be used in place of the installed meter when 
flushing, An old meter with the measuring element removed could be used in place 
of the spool piece. 

Sec. AS. l  Electrical Grounded Pipe Systems 
'ARTA opposes the grounding of electrical systems to pipe systems convejinp 

drinking water t o  a customer's premises."* At the time this edition of AIW'A CTOO 
was published, t he  latest revision t o  the AWVA policy statement on the grounding 
of electrical circuits t o  water pipes had been adopted on Jan. 28, 1960, and  reaf- 
firmed on Jan. 25, 1987. However, it must be recognized that many pipe systems 
continue tc be used as a grounding electrode system. 

Set. 260-611A) of the Kational Electrical Code WEC) requires that "continuity 
of the g r o ~ ~ & ~ g  path or bonding connection t o  interior piping shall ncrt rely on 
water meters."? Most utili~ies require permanent F o u n d  strapping around meteTs t o  
prevent accidents t o  workers ehmgiing meters. All meters, both metal and plastic, 
should be permanently pound-strapped.  This is especially important in the case of 
plastic meter couplings, which are nonconductors of electricity. 

Sec. A S 2  Misaligned Pipes 
Meters should be set in a horjzontal position and protected from freezing, 

damage, and tampering. The line opening in which the meter is t o  be set should 
match the lay len~h,.allowing slight additional space for coupling gaskets. The inlet 
and outlet sides of the meter should be axially aligned t o  the sewice pipes. The 
meter should not  be used t o  straighten misaligned pipes because of the potential for 
damage t o  the meler. This is especially true when meters with plastic threads are 
installed in outdoor pits. Installing meters with plastic threads in outdoor-pit set- 
tings where the service lines 8 ~ e  subject to  continual misalignment due t o  ground 
shifting should be avoided unless a meter set or other specialty connectors are used. 

Sec. A8.3 Meter Installation Methods 
To prevent cross-threading at installation, set the meter between the coupling 

nuts w i t h  the  direction of flow through the meter corresponding t o  the direction of 

m"Smtemenis of Policy on Public Water Supply MattPrs: Gmunding of Electric CiTC&tS on 
R'awr R p e . '  In 198G1990 Oficers ond Commitiw Directov,  A m &  Denver (19E9;. 
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flow in the sjstem. Engage the cowling nub to the thraded metat mds. Check t0 
tnsure that the  nuts are pmptrly alimed to avoid mss-&rM&g damage to the 
threaded mekr mds. 

An effective method for properly rtarCjng meter coupling nab i s  to position the 
nuts r-ely egainsf the meter spud end Turn the nut counterclockwire tin 
reverse) while holding the nut against the mctcr spud ends. When the first threads 
on both the coupling nut and the  meter spud end coincide, a slight clicldng or map 
will be heard as the nut moves into the  rtarting podtion. Turn the nut clockwise to 
complete the connectioa 

On plastic thread ~stCrns, avoid using pipe wrenches on the meter body itsel€ 
M e r  the coupling nut bas engaged the first thread of the meter, tighten t h e -  
coupling nut clockwise by hand until it is tight, and then apply a partial turn with 
an open-end wrench. Do not overtighten. A'pe dope and sealants are net required 07 

recommended. Soft rubber gaskets, rather than fiber or leather washers, are recom- 
mended for plastic thread q~sterns. 

Sec. k8.4 Placing Meter in Service 
After the line has been thoroughly flushed, open the shutoff valve sIowIy t o  

pressurize the servjce line ta the meter setting. Slowly open the inlet side valve, 
which will fill the meter with water, Check for leaks around the meter and connec- 
tions. Open the meter outlet side valve slowly to pressurize the consumer side of the 
system. Open a consumer faucet slowly to allow entrapped air to escape. Turn off 
the faucet. 
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APPENDIX B 
Future Revisfons 

This opptlrdk is far infamation only and i s  aot p o ~  of AWWA C700. 

The AWWA Standards Committee on Wahr Meters conddered revisions t o  
A W A  C700 that are not included in this edition. Future editions 4f AWWA C700 
may include a requirement ta mark the site of individual mete- on the  dial face 
(See. 3.9). 

18 
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A W A  Standard 
n i s  document is an American Water Works AssociaLbn ( A W A )  standard. It is not a 
specification, AWWA standards describe minimum rtquiremenu and do not contain all of t h e  
engineering md administrative information n o m d y  contained h specifcations. The AWWA 
standards usualIy contain options that musf be evdurttd by the user of the standard. Until each 
optional feature is specified by the user, rhe produrn or servict is not fully dcfmtd. AWWA 
publication of P standard docs not consriturc endorsement of any product or prduct type, nor 
docs A m A  tcsh certify, or approve any product. The use of AmWA rundards is entirely 
voluntary. AWWA standards ore inrcndcd to represent I consensus of h e  water supply industry 
that the product described wiU provide satisfactory service. When A W A  revises or withdraws 
this standard, an official notice of action wilI be placed on'the firsr pngt of che classified odvenising 
section of the Journal A WWA.  T h e  rcrim becomes effective on the first day of t b e  month 
following the month ofJouma1 AU'WA publication of the official notice. 

American National Standard 
.4n Ame:icar. Nationai Standard implies a consensus of those substantially concernca wi;h its 
scope and provisions. A n  American Sational Srandard is inrcndcd as a guide to aid the 
manufacrurc:, the consumer, and t he  general publk; its cxisrcncc docs nor in any rcrpect preclude 
anyone? w.hc:her he has appro!-cd the standard or nor, from manufacturing, marketing, 
purchasing, or using products, processes, or procedures not conforming t o  rhc standard. 
Americzr. Sational Standards arc s u b j e s  to periodic rwiew,and users are cautioned to obtain the 
latest edirions. Producers of goods made in conformjtl; with an American Sarional Standard arc 
encouraged to state on their o u n  responsibility in advertising and promorional materials of on rags 
or labels that rhe goods are produccd in conformity with particular American Siarional Standards. 

completion of rhe  ASS1 approval process. This American h'arional Standard ma>* bc revised or 
withdrawn at any time. The  procedures of tbt American National Standards Instirurc require that 
action be taken to reaffirm, revise, or withdraw this srandard no later than five years from the date 
of publication. Purchasers of American Xational Standards may rceeivc currcnl information on all 
standards by calling or writing rhc American Xationol Standards Institute, Inc., 1430 Broadway, 
h'cw York, XI' 10018 (212) 354-3300. 

CACTIOX Somc~: T h e  ASS1 approval dare on the front cover of this srandard ind' iCatCS 

F 
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Foreword 
ThiJ forMord i s  jar h i m t h  only and i s  no1 0 part  of A WWA C702. 

I, History of Standard. T h e  first compound-type water meter was developed in 1914 
when it became evident that there was a need for a measuring device combining a valve with 
a small disploccmcnt-type bypass meter. The new meter would, by design, diwn and 
register wafer at flow rates below the h i m u m  now-rate crpability of the main water-lint 
meter, which was usually of the turbine type. 

Initially, r d w d  meters of the turbine type and displacement typt were assembled 
into units with suitable valves. Main-line meter cases were fint made of car iron, bur dtcr 
five or six years, some were mode of bronze. In the field, meters were also convened IO the 
compound type by the rrrachmcnt of bypass merm and diversion valves. 

Currently, some compound-rype meters art made dmosc entirely of b r o w  in single 
main-line cases. Orhers, in all sizes, continue to be constructed with casr-iron cases. Somc 
compound-type meters arc assembled uPif~, pamicularly those in large sizes. Compound- 
type meters have application in commercial, indusuial, and instituuonal senices where wide 
ranges of flow rates arc cncounrercd. 

Thc firs1 standard rhar covered compound-type mtxtrs was adoprcd by the S e w  
England Water Forks Associarion (NEWWA) in March 1923 and by the American Katcr 
Works Association (hTff.4) on M a y  24, 1923. Specifications were later revised and issued 
as A T W A  C702-47 on July 25, 1947. A second rcvjsion was issued as AWYi.4 C702-70 on 
Jan. 26, 1970, and a third revision was issued as AWWA C702-78 on Jan. 28, 19i& 

11. hletrication. Thc tables in this srandatd a r t  stated in US currornary units. 
Throughour the body of the standard, rounded-off metric equivalents arc ser in parentheses 
nexr to rhe  US customary units. Metric conversion factors are listed m Table F.l. 

Table F.l Metric Conversion Factors 

L‘S Casromar\. Cn:: Conrtrsion FPCIO: 

inch (in.) x 25.4 millirncue ( m ~ j  
millimc::c (rnm’ x 0.03937 inch (in.\ 
us gallon (gal; x 3.785412 IO-’ cubic m t z t  (E!:, 
EUSI: foo: (5’) 7 2.833665 x IO-: cubic metre (z:, 
pounds per square inch (psi I x 6.891757 y 10’ 

hie rric Equ i vale iii 

pascal (Pa;’ 
dcgrcc Fahrenheit (‘F; (OF-32) n 5 / 9  degree & ~ S ~ U I  (“Cj 

111. lnformation Regarding Use of This Standard. When placing orders for meters 
manufactured in accordance with this standard, the purchaser should include specific 
information about the following in thc supplementary spccifications: 

Standard used-that is, AWWA C702, Standard for Cold-Karcr hieten- 
Compound Type. 

Whether an affidavit of compliance (See. 1.3), a certificate of testing accuracy (Sec. 
A.3.3), or both, arc KO be furnished. 

Limitations on acceptablc materials (Scc. 2*1), if any. 
Restrictions on corrosion-resisrmcc rrcatrncnt process (Sec. 2.81, if any. 
S i t e s  of m e m s  (Scc. 3.1) and quantiry required. 
Lcnkh of f i l l e r  piece (Sec. 3.3), if required. 
Modifications of test spccificarions (Sec. 3.6) if operating water temperatures will 

1. 

2 .  

3. 
4. 
5 .  
6. 
5 .  

exceed 8OoF (27’C) (SCC. A.5.2). 



,- 

8. Round or oval flanges on 2-b. (SO-mm) metes (Scc. 4.3.1). 
9. Whether companion flanges, gaskets, bolts, and nun (Stc. 4.4) art IO be furnished, 

md designation of flange mottrial (Stc. 2.9) if orher tbpn cast h n  is desired. 
10. Whether or not main casing is to be furnished with rapped boss for field-testing 

1 1. Details of register KO be furnished: US gallons, cubic feet, cubic metres, or other 

12. Whether or nor an encoder-rype register, direct-reading remote register, or an 

13. Whcrhcr or not meters PTC to be furnished with strainers (SCE. 4.14). 
14. Specid materials required, Zany, KO rcsisr corrosion if water is highly aggressive 

(See. A.5.3). 

purposes (Sec. 4.5). 

units; with or without center-sweep f t ~ t  band; open or hcrmtticdy scaled (Scc. 4.6). 

adaptor (SCC. 4.7) i s  required. 

IV. Major Revisions. T h e  major changes made in this revision of the standard art 
1. T h e  spelling of the metric unit "metre" has been made where neccssav rhroughour 

the standard. 
2. All rccrions thar refer to “s.vnthctic polymer” have been changed to “engineering 

3. T h e  use of spring-loaded aucomatic valves has been incorporated into SCC. 2.10. 
4. Round-reading regisxcrs, formed! described in Sec. 4.6.1, have been eliminared 

5 .  Reiercnccs 10 srufhg  boxes in SCC. 4.7 and See. 4.11 have been cljminared. 
6. SCC. 4.7 has been changed to include direct-reading remote-type registers (.4IXTx”.4 

Ci06, Standard for Djrca-Reading Rcmore Registration Systems for Cold-Eater Xiercrs). 

plastic. I ’  

because they arc no longer manufactured. 

0 0 1 4 5  367h 
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American Water Works Association 
,- 

e 

AWWA C702-86 
(Revision of AWWA C702-78) 

AWWA STANDARD FUR 

COLD-WATER METERS- 
COMPOUND lYPE 

-- 
SECTION I : GENERAL 

Sec. 1.1 Scope 
This  srandard covers rhc various t y p e s  and classes of cold-watcr compound-rypc mcrers 

in sizes 2 in. (50 mn) rhrough 10 in. (250 mm) and the  materials and workmansbip used in 
their fabriarion. Compocnd mcIcrs shall consist of a combinatim of a main-he  mcter of 
t h e  turbine rypc fo: measuring high rates Of flow and a bvpass m e m  of appropriate s i te  for 
measuring low rates of floiv. The  compound meter shall haye an automatic valve mcchanism 
for diverting low r a m  of flow rhrough thc bypass meter. 

SCC. 1.2 References 
This standard rcfcrcnces the foIiowing documents. In rhcjr Jarcsr revision, they form a 

parr of this standard to the CXICEI specified hercin. In case of conflicf, the requirements of 
this srandard shall prevail. 

ANSI' 31.20.1 --Pipe Threads, Gcncral Purpose (Inch) (AS.IIE). 
AKS? B i6.1 -Cas: Iron Pipe Fiangcs and Flanged Firrings, Class 25,125,250 and BOO. 
A T W A  CiOd-Standard for Direct-Reading Remote Registration Systems for 6 1 d -  

A W T A  CjW-Standard for Encoder-Type Remote-Registration Systems for Cold- 
Water hlcrcrs. 

Katcr hlcters. 

Sec. 1.3 Affidavit of Compliance 
The  purchaser mal; require an affidavir from the manufacrurcr or vendor That the 

merers furnished under the purchaser's order comply with all applicable requircmtnrs of 
this standard. 

*.LmeTjceq Snrional Standards lnc., 1430 Broadway, New York, S'i 10015. 
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Sec. 1.4 Basis for Rejection 
Meters not complying with all requirements of this standard and the purchaser's 

supplementary specifications shall be rejected. 
1.4.1 Rcjtcrcd m m w .  The mmufaeturtr shdl replace or satisfactorily repair otl 

meten rejected for failure to comply with t h i s  standard. 
1.4.2 Worhonshr' and mrrrials. Tbc manufacrurcr s h d  repair or replace, without 

charge, those parts in which defects have dcvdopcd wirhin a year of shipment. This shall be 
done on rht refurn of the defeccivc parts to tht rmnufamrcr or on proof of a defect; 
however, this warranty s h d  not 8pply if the meter bps been modified wirh replacement ports 
not made by the manufacturer of the meter. 

SCC. 2.1 Choice of Materials 
Unless otherwise specified by the purchaser, the manufacturer may furnish any of the 

materials specified in each of the following subsccrions. T h e  compositions of all alloys arc 
sub1 t u  to commercially accepted tolerances. 

Sec.  2.2 Main Casings 
Main casings shall be either of a copper alloy conraining nor less than 75 percent copper 

or of cast iron rhat is protected by a corrosion-resistant coating or orhcr anticorrosion 
Ircatmcnr 

Sec. 2.3 Register-Box Rings and Covers 
Rcpisrer-box rings and covers shall be madt of a cast-copper alloy containing nor lcss 

than 75 percent copper, forged or dit cast-copper alloy conraining not less rhan 57 percent 
copper, or a suitablc engineering plastic. 

Sec. 2.4 Measuring Cages or Chambers 
Xieasuring cages or chambers shall be made of a copper alloy containing not ltss rhan 85 

percenr copper or of a suitable engineering plastic. 

Sec. 2.5 3ieasuring Turbines and Discs 
Turbines and discs shall be made of vulcanized hard rubber or suirable engineering 

plastic that shall be as near 10 the specific gravity of water as possible. They shall have 
sufficient dimensional stabilrry to retain operating ckaranccs ar workjng rcmptraturcs up 10 
8OoF (27OC) and shall not warp or deform when exposed to operating temperatures of 100°F 
(38" C). 

Sec. 2.6 Disc and Turbine Spindles 
hieaswing-chamber spindles shall be made of phosphor bronze, stninkrs steel, monel, 

ceramk, or suitable engineering plasric. 

Sec. 2,7 Intermediate Gear Trains 
Frames, gears, and pinions of intermediate gear trains exposed to u'a1cr shall be made of 

a copper alloy containing nor less than 85 percent copper, or of other suitable noncorrosive 
metals, or of a suitable engineering plastic. 

When not exposed to watcr, intermediate gear trains may be made of other suitable 
materials. 

00147  
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SCC. 1.4 Basis for Rejection 
Meters nor complying with d requirements of this standard and the purchaser's 

supplementary specifications shdl be rtjtaed: 
1.4.1 Rejecred meters. The manufacrurcr shall replace or satisfactorily repair all 

meten rejected for failure to comply with this standard. 
1.4.2 Workmanship andmalm'ols. The manufarmrer shall repair or replace, without 

charge, those parts in which defects have developed within a year of shipmmr. This shall be 
done on the return of the defective parts 20 the manufacturer or on proof of s defect; 
however, this wirranry shall not apply if the meter has been modified with replacement pans 
not made by the manufacnrrcr of the meter. 

SCC. 2.1 Choice of Materials 
Unless otherwise specified by the purchaser, the manufacturer may furnish sn!* of thc 

materials specified in each of t h e  following subsecrions. The composirions of all aiIoys are 
sub j ecr to commcrciaIIy acccpred tolerances. 

Sec, 2.2 Main Casings 
hiain casings shall be tither of a copper alloy conraining nor less than 75 percent copper 

or of cast iron that is protected by a corrosion-resistant coaling or other anticorrosion 
treatment. 

Sec. 2.3 Register-Box Rings and Covers 
Reghrcr-box rings and covcrs shall be made of a cast-copper aHoy containing nor Icss 

than 75 pcrccnr copper, forged or dit cast-copper alloy containing not less rhan 57 percenr 
copper, or a suitable cngjnecring plastic. 

Sec. 2.4 hleasuring Cages or Chambers 
hieasuring c a p s  or chambers shall be made of a copper allo!*conraining no: less rhan 85 

pe:ccnr copper or of a suitable engineering plasric. 

Sec. 2.5 Aleaswing Turbines and Discs 
Turbines and discs shall be made of vulcanized hard rubbcr or suitable engineering 

plastic thar shall be as near to the specific gravity of water as possiblt. The!. shall have 
sufficient dimensional srability to retain operating clcaranccs at working remperatures up to 
80°F (27OC) and shall not warp or deform when exposed ro operating temperatures of I O O O F  
(38'C). 

Sec. 2.6 Disc and Turbine Spindles 
hlcasuring-chamber spindles shall be made of phosphor bronze, stainless srccl, moncl, 

ceramic, or suitable engineering plastic. 

Sec. 2.7 Intermediate Gear Trains 
Frames, gears, and pinions of intermediate gear trains exposed to waxer shall be made of 

a copper alloy containing not lcss than 85 percent copper, or of other suitable noncorrosivc 
mcrals, or of a suitable tngineering plastic. 

When not exposed IO water, intermediate gear trains may be made of other suitable 
materials. 
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Sec. 2.8 External Fasteners (Casing Bolts, Studs, Nuts, Screws, and Washers) 
External fasteners shall be made of I copper alloy conraining not less than 57 percent 

copper, or of srainkss steel, or of steel treated to resist corrosion by a process ncccptrblt to 
the purchaser. Fasteners for nonprtssurt assemblies may be made of a suitable engineering 
plasric. 

Sec. 2.9 Companion Flanges 
Cornpanion flanges shall be made of cast iron or, when specified by the purchaser, of a 

copper alloy containing nor kss than 75 pcrccnt copper, 

SCC. 2.10 Automatic Valves 
The valve weights shall be of lend, or of a copper alloy containing not less than 75 

percent copper, or of a copper-alloy shell loaded with lead. The valve and supplemental 
hinge pins or spindles shall be of a copper alloy containing not less than 75 percent copper, or 
of s trinlcss steel, or of monel; mnd all valve and supplemental weight-hinge bearings shall be 
bushed wirh hard rubber, or wirh bronze, or with other suitable bushing morerial. If the 
valve contains a clapper, it shaU be faced with a removable semihard seat. Valve scats shall bc 
made of a copper alloy conraining nor less than 75 percent copper or shall bc made of a 
suitable engineering plascic. If the meter has a spring-loaded automatic valve, the valvc 
design shall meef all applicable tkmcnts of the abovc standard requirements. 

SECTION 3: GENERAL DESIGN 

Sec. 3.1 Size 
T h e  nominal sircs of meters (Table 1) shali be tht  same as r h t  nominal sizes of the casing 

connecrions. 

Sec. 3.2 Capacity 
The  nomina1 capacity ratings and rhe rclarcd pressure-loss limits shall be as shown in 

Table 1 for the safe maximum operating capacities. 

See. 3.3 Length 
Maximum ovcrall lengths of the meters, face to face of spuds or flanges, shall not be 

greater than thost  shoun in Table 2. A flangcd spool may be used 10 increase the length ofa 
shorter mcrer to mttf this rcqujrtmtnt.  

SCC. 3.4 Pressure Requirement 
hictcrs supplied under this standard shall operate wirhout leakage or damage to any 

part at a worhng pressure of 150 psi (1050 ma). 
Sec. 3.5 Interior Parts 

Meters shall be designed for easy removal of all interior parts without disturbing 
connections to the pipeline. 

SCC. 3.6 Registration Accuracy 
Meters shall mcer rhe following rtquirtmtnrs for accuracy with water at a temperature 

less than 80°F (2 iOC).  
3.6.1 h’omolf7oc rule. The rncrer shall register not less than 97 percent and nor 

more than 103 percent of the water actually passed through it af any flow rate within the 
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Table I Operating Characteristics 

Safe Maximum Maximum Maximum Allowable LWS N o d  Tat Minimum 
Meter operatiog Flow Rate for of Herd at Safe Mpximum Flow Rate Test 

Size Capacity UnEinuour Duty Opcmring Gpaciry Limit5 now Rata 
m. m Betl P"' opn #Pm 

2 160 80 20 2-160 - % '  
3 320 160 20 4 - 3 0  H 
4 500 250 20 &500 
6 loo0 500 20 1e1OOO 1 W  
B 1600 800 20 16-1600 

4% 

2 
4 10 2300 1 IS0 20 32-2300 

Table 2 Meter Dimensions 

Meter S i x  Maximum Overall Len& 
in. in. 

2 
3 
4 
6 
8 

10 

29 
38 
40 
52 
56 
68 

Table 3 Changeover Flow Rates 
~~ ~~ 

Meter She Diffcrenec in Flow Rare 
in. BPm 

2 20 
3 30 
4 30 

40 6 
8 13 

10 100 

c- 

normal test flow-ratc iimirs spccificd in Table 1 ,  except in the registration of flow rates 
within the changeover from bypass meter IQ main meter. 

The beginning of the changeover is when the accuracy of 
rcgisrrarion falls below 94 perccnr due 10 the opcrarion of the automatic v a h c  mechanism, 
and the end of thc changeover is when the accuracy of registration again reaches 97 percent. 
Thc rcgisrra tion at these changeover flow rares shall not be less thsn 90 percent and not more 
than 103 percent. T h e  difference in the flow rate af the beginning and at the end of the 
changeover shail not exceed the figures listed in Table 3. 

Nor less than 95 pcrccnt of acrual flow shall be 
recorded when a test is rnadc at the minimum test flow rate shown in Table 1. 

3.6.2 Changeazwfloz rare. 

3.6.3 Minimum res2 Box mie.  

Sec. 3.7 Markings 
The size, model, and direction of flow through the meter shall be cas1 or stamped on he 

o u m  case of all meters. Meters composed of independent units in separate housings shall 
have this information cast or stamped on each unit. 

The name of the manufacturer shall be permanently impressed 
on the lid of the register box. The serial number of the meter shall be imprinted on the lid. 

3.7.1 Register buxes. - SECTION 4: DETAILED DESIGN 1 

SCC. 4.1 Main Case 

All meters shall have outer cases with separare removable measuring chambers. 
Castings shaU not be repaired in any manner. The jnlet and outlet shall have a common axis. 
Connection flanges shall be parallel. 

0 0 1 5 0  
36b i j  

1681 



Stc. 4.2 External Case Screws, Bolts, Nuts, and Washers 
AU externd screws, bolts, cap bolts, nun, and washers shall be designed for easy 

removal after lengthy service. 

SCC. 4.3 Main Case Connections 
All mnin c s ~ e  corneaions &hall be flanged. (See Table 4 for diomtttr and drilling.) 
4.3.1 2-in. mzm. The flanges for 2-in. (SO-mm) meters shall be tizhcr oval or 

round, 9 5  specified by t h e  purch&SCr, and shall be ps shown in Table 4. The d d h g  of oval 
flanges s k d  be on the horizontal Pxis. 

4.3.2 Mcrm /urger than 2-in. 
(150-mm), &in. (%mrn), and 10-in. (250-mm) meters shall be of the round type, faced 
and drilled, and shall conform to ANSI B16.l for cast-iron or bronze pipe fhgc,dass  125. 

The flnngts for 34x1. (75-mm), 4-in. (ioO.arm), Gin. : 

SCC. 4.4 Companion Flanges 
Companion flanges of the same sire and type as the m e w  flanges, gaskets, bolts, and 

nuts shall be provided if specified by the purchaser. Round Companion flanges shaU be 
faced, drikd,  and tapped in occordancc with ANSI B1.20.1, and shad conform to ANSI 
B16.1 for cast-iron pipe flange, class 325. See Table 4 for diameter, drilling, and thickness 
specifications. Oval flanges shall bc as shown in Table 4. 

Sec, 4.5 Tapped Bosses 
If required by the purchaser's supplementary specifications, mtiers shall be provided 

wirh tapped boFrts on rhe top of the case near the outlet for field-testing purposes. 

Sec. 4.6 Registers 
Registers shall be straight reading subject IO rht limirarions in this scction and shall read 

in US gallons (gal), cubic fcer. (fP), cubic rnetrts (m3), or othtr units as specified by t h e  
purchaser. Except for those instances when test conditions require the use of a diffcrenr 
register, rhc register shall be rht same rtgjsrcr that was on thc meter when it was rested for 
accuracy. 

4.6.1 Srraighr-reading regisrers. In straight-reading rcgisrcrs, rhc register lock and 
side gears shall be fastened sccurcly to the number-whccl discs and hubs. The mmblcr 
pinions shall mesh accurately, at the furnow points, with the lock and side gears of rhe 
adjacent number wheels. Both main and pinion shafts shall be secured in the rcgisrcr frame 
and/or register plates that they cannot get out of position. The pinion shaft shall be so 
designed that there is no possibiliry of its bending and allowing r h t  pinion 10 skip at the 
mrnovcr point. The numerals on the number wheels of straight-reading registers shall nor 
be less than 3/16 in. (5 mm) in hcighr and shall be readable at a 4 5 O  angle from the vtnical. 

Table 4 Physical Characteristics of Companion Flanges 
-~ ~ ~ ~ 

Mirlimum Thickness 
hitter Diameter of Bolt Number of Diameter of 
S I X  Hole Crrclc Bolt Holes Bolt Holes At Bolt wok AI Hub 

in .  in. in, in. 

2 flange (oval) 

4 flange 
6 flange 
8 flange 

2 flange 
3 n a g c  

io nape  

4!4 
4% 
6 
7 'A 
9 '/2 

11% 
14% 

2 
4 
4 

8 
8 

12 

a 
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4.6.2 Hcnncricuh'y seuled regisrcrs. If the register is hermetically scaled, gears pnd 
pinions s h d  run free on f m d  shafts or be fixed on shdts that run frcc in the register frame 
and/or register plates, and s h d  be coonruuctcd so that they camnot be unmahed. 

Registers shall have a test circle that s h d  be divided into 10 equal 
parts. Registers with P center-sweep test hand s h d  have the -1 circle located on the 
periphery of rhc regisrtr and graduated in 100 equal parts, cach tenth graduation numbered. 
T h e  maximum quantity indicated by a single revolution ofthe test hand and the minimum 

4.6.3 Tcsr circles. 

. cspaciry of the register shall be os listed in Table 5. 

Table 5 Maximum indication on Test Circle and Minimum Register Capacity 

M8h Unit 
Maximum AlIowrblt ~ i n i m u m  A U ~ ~ ~ I C  

Meter Indimion on Test Capacity of Register 
Size Grcie (in millions) 
in. If' P I  P' 

2 10 100 10 100 
3 10 100 10 100 
4 100 1000 10 100 
6 100 1000 100 loo0 
8 1000 10 000 100 1000 

10 1000 10 000 loo 1000 

4.6.3.1 The  maximum indication on rhc lest circle and the minimum register capacity 
of rhc bypass unjt shall be in accordance with the AV'WA srasdsrd for thc r!*pc of mcfer used 
as the bypass unit. 

A ncw model of mcrcr, as 
distinguished from modificarions of existing models, supplied under this srandard shall bc 
equipped with an AWWA standard straighr-reading register. The register shall be of the 
ccntcr-sweep test-hand type with the test circle locarcd on the periphery of the register and 
graduated in 100 equal parts, each rtnth graduation numbcrcd. Registration construction 
ha11 cordorm in all othcr details IO the previously mentioned requirements. 

The  meter may be equipped with a coordinator so that 
rhc readings of both stnions can record on a single register. The tegisrtr construction shall 
conform to rhe previously mentioned requirements; the maximum quanriry indicated by a 
single revolution of the test hand and the minimum capacity of chc register shall be as listed 
in Table 5.  

4.6.4 A H''U''A standard siraigkt-reading regisref. 

4.6.5 Coordinutor rrgirrers. 

'Stc. 4.7 Register Boxes 
The lid shall be recessed and shall overlap the register box to protect the lens. The lens 

shall be held securely in place. Whcn the intermediate gear train is located in [he register 
compartment, the register compartment shall be scaled. If a meter is equipped with a hood, 
the register-box lid may be omitted, in which case the serial number shall be imprinted on 
the hood. Provision shall be made to adapt direct-reading remote-rype registers (AWWA 
C706) or encoder-type registers (AWWA C707) if required by the purchaser's supple- 
mentary spedications. 

See. 4.8 Intermediate Gear Trains 
Intermediate gear trains may be mounted on the measuring chamber or cage or in the 

main casings. Whcn nor exposed to water, they may also be combined wirh or mountcd 
adjacent to the register gearing. Gear trains exposed to water shall bt of the oikpcloscd 
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type, shall have separate housings or S h a l l  form housings with the nuin wsings or measuring 
chambers, and shall operate in a suitable fubricanr. Gear trains made of corrosion-reisrant 
metals or engineering plasua may be exposed IO water. 

Stc. 4.9 Measuring Chambers or Cages 
Tbe main-lint s t d o n  chambers or cage shall be self-contained units firmly seated and 

easily detached and removed from the moh case. Chambers or cages with turbines that have 
revolving spindles shall have removable btOrings for such spindles. Chambers or cages with 
starionary spindies on which the turbines revolve shall provide rigid, ccnudy h t c d  
fasteners for the spindles. The spindles shall be removable. T h e  main-line section chambers 
or cages sball be interchangeable in ail meters of the same size, make, and d e l .  

The bypass-section chamber shall be of 8 typc covered by an 
AWWA standard. T h e  chamber s h d  k a sclf-contPined uriit, firmly seated wad easily 
removed from the CBSC, and shall nor be cur as part of tbc outer case. The chsmbcr shall be 
secured in posirion in the outer cast so that any slight distortion of the case thar might occur 
under 150-psi (1050-kPa) pressure will not affect the accuracy of the meter. 

4.9.1 Bypass chamber. 

SCC 4.10 Measuring Turbines and Discs 
Measuring turbines h a t  have revolving spindles shall rotate on spindles supponcd by 

bushings or rcplaccabk bearings. Turbines that rotate on srationary spindles shall also have 
bushings or replaceable bearings. T h e  Flatcs of disc pistons, whether flat or conical, shall 
have mrtal reinforcements or shall be equipped with thrust rollers. 

Sec. 4.1 1 Magnetic Couplings 
Whcn inrcrmcdiate gear trains arc located in the water compartmenr of the main or 

bypass section of the mcrcr, the revolurions of rht rrah ourput spindles shall bt transmitted 
to the registers by means of magnetic couplings through rhc meter case. When intermediate 
gear trains are located in the register compartments, the revolutions shall also be rransrnirted 
by magnetic couplings. 

Sec. 4.12 Automatic Valves 
The  auromaric valve shall be-of a type suitablc for such purpose. I r  shall close by force. 

T h e  weight of thc valve and any supplemental force imposed on it shall offer sufficient 
rcsistancc to the incoming water to divert all small rates of flow through thc bypass meter 
until such rime as thc flow rate through the meter is great enough t o  ensure efficient 
operation of rhe main,measuring section. Valvt hinge pins or spindles shall bc bushcd. Valve 
scan shall have a satisfactoq width of face and shall be held firmly in place. A clapper or 
swing-rypc valve shall be provided with a removable, semihsrd seat. 

SCC. 4.13 Bypass Meter 
The physical and operating characteristics and dimensions of the bypass meter shall be 

in accordance with the AWWA standard for the rype of meter used as the b,ypass. 

Sec. 4.14 Strainers 
Meters may be provided wirh strainers. Strainers, if provided, shall be rigid, shaU bc 

easily removed, and shall have an effective straining area at least double bar  of the main-case 
waier inlet. 

Sec. 4.15 Seal-Wire Holes 
Registtr-box screws shall be drilled for sed wires. Scai-wire holes shall be not less than 

%'s? in. (2 mm) in diameter. 
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APPENDIX A 
r 

General Meter Information 
This appmdix u for  infomation d y  and is  nor u parr oJA WWA C702. 

SECTION A.1: UNITS OF MEASUREMENT - 
The majority of water meten prtstnrly in service in the United SUCCS register in tither 

US gallons or cubic feet. With the adoption of the metric system, users may now determine 
which unit of measure best sstisfies their nctds from the three available types of registration 
-US gallons, cubic feet, or cubic ILICUCS. 

~ 

SECTION A.2: REGISTER TYPES -- 
Water-rncrer registers 

the round-reading register 
uriiity systems. The round 

, may be ofcht straighr-reading or round-reading type. Alrhough 
is no longer manufactured, many arc still used by various water 
-reading rypc is more often misread, and the problem is furrhcr 

eomplicared if more than one makc of meter is used in a single water system. It  is also mort 
difficult to print postcards for customers to read when two or more maker of meters with 
round-reading registers arc uscd. It is recommended that rhc straight-reading type of 
register bc adopted as standard to eliminate these difficultics. 

SECTION A.3: TESTS m m  . .  . . .I -- 
See. A.3.1 Capacity and Pressure-Loss Tests 

Capaciv tests are TCSKS of r h t  design of P meter. When a mcter of each sizc of a given 
design has once been tested for capacity, jt shouid not be necessary to test others of the samc 
type. T h e  pressure Ioss should bc determined by the use of rno identical piezometer rings of 
rhe same diamtrcr as the nominal sizc of rhe meter that is being tested. The piezometer rings 
must be frce from any burrs where the holes are drilled through the wall of the ring; no fewer 
than four holes should be provided, drilled in pairs on diameters at  righl angles to tach ocher. 
The inkt  ring should be set close to the meter i t  a distance ofcight diameters or more below 
the nearest upstream stop v d v t  or fitting, and the outlet ring should be placed at adistancc of 
berwe.cn 8 and 10 diameters from the outlet of the meter. The diameter of rht inlet snd outlet 
pipe should be rht same as the nominal size of the meter to be tested. T h e  rings are to be 
connccted ro a mercury U tube by rubber or mttollk tubing and equipped with an accuratt, 
ad jus table scale for measuring the difference in mercury level. Provision should be made for 
the complete removal of air from the U tube and tubing, and the installanon should be such 
that air will rise to the air outlets. If measurements ire to be made at relatively high flow 
rates, ir will be necessary 10 read both sides of the mercury column simultaneously to 
compensate for irregularities in chc diameter of the glass W tube and to ovoid errors due to 
fluctuations. The pressure loss of inkt and outlet piping from meter to piezometer rings shall 
bc deducted in determining the mcttr pressure loss. 

I 

8 
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maximum rates of flow at which water should be passed through &e meters for short periods 
of time. They are the peak loads that the meters should undergo only at infrtqutnr intervals 
and would be destructive if continuous. For continuous 24-h service, compound-type 
meters should noc be operated at flows greater than those shown in AWWA C702, Table 1, 
column 3. 

. 

SCC. A.5.2 Tcmpcraturc Extremes 
Cold-wmcr meters are not d k t t c d  by temperatures up to about 80°F (27%). For 

temperatures higher than 8 0 9  (27*C), meters with slightly larger clcamccs than usual 
should be used, and the ocrsuracy limits set forth in AWWA 0 0 2 ,  See. 3.6 may have to be 
modified accordingly. Excessively high temperatures can a u r e  expansion of the nvbinc and 
piston 0; disc, creating unusual frietion or causing the pam to bind in their chambers. The 
result will bc slippage and underregistradon or complete stoppage of t h e  meter. Low 
temperatures have no noticeable effect on the working parts of the meter; however, if the 
water freezes, damage to the meter will certainly occur. To avoid complications caused by 
temperature exfremes, meters should be placed at locations where they will be protected 
from heat and frost. If rhe authority having jurisdiction so requires, at locations where hot 
water from heating systems is not allowed to expand back through the mcrtr, a &ackflow 
prevention device consistcnr with the degree of hazard and a pressure-and-temperarurc 
relief valve should be installed sufficiently downstream of the meter. 

Sec. A.5.3 Corrosion 
All mctsls used in the consrrucrion of a meter will be affected by rhc corrosive action of 

water, although thc action is ver!' slow wirh most porabk waters. It should be rtcopniztd, 
however, that when meters are used in highly aggrcssivc waters, it may be necessary to use 
materials that arc more resistant ro attack. T h e  solution ofrhc corrosion problem requires a 
high degree of experience snd knowledge, and rht meter manufacturer should be consufted 
undci such circumsfances for assistance. 

Sec. A.5.4 Materials in Suspension 
Foreign material carried in suspension has a rendency to fill the spaces between the 

turbine vanes and cause overregistration. Such overregistrarion is not limited to turbinc- 
type meters. Meter installations provided with strainers should retain the larger particles in 
suspension, but the strainer will soon become clogged if the w ~ r e r  is not kept reasonably free 
of suspended marter. A partially clogged strainer can cause uneven flow distribution 
through the meter, with resultant error in regismtion. 

SECTION A,& PERIODIC TESTS 
Mcrcrs properly selected as to size and type should give satisfacrory service over a long 

period of time without attention, if operated under ideal conditions. Under ordinary 
conditions, meters must be given some care ifrhty art to function properly. Inmost cases, it 
is impossiblc to ascertain without an actual test wbcthcramtttrin service is registering with 
the required degree of accuracy. Consequently, 10 ensure reliable meter measurements, it is 
tssenrial thar all meters be tested periodically. The hterv~l  between tests must be governed 
largely by local conditions. Man>* statt rcguIatory agencies specify inttrvdr bcrwecn tests, 
on both a time and quantity basis. Under average conditions, the intervals between rests 
should not exceed the limits a5 set forth in Table A.1. 



Table AI Average Recommended Interval Between Meter Tests 

Interval Bctwecn Tau* Meter Size 
in. years 

2 4 
3 3 
4 2 
6 1 '  
8 1 

10 1 

' b e d  on nomd uuge and mndidwu. &e. AS of& rppadhhwld be rrviewcd in its entirety prior to aubliihiag 
test-ycrr intervrlr for rhc individud utility. 

7 SECTION A.7: METER STORAGE 
Mctcts  should be stored in a location that will not be subject 10 unduly high or low 

temptratures. 

SECTION A.8: BYPASS SHUTOFF VALVES .* 

Shutoff valvcs may be installed on the inlet and outltr ends of r h t  bypass merering 
recrion for thc purpose of removing tht  bypass chamber without interrupting flow through 
rhe  main stcrion of the meter. 

SECTION Am9: SERVICE BYPASS AROUND METER 

A service bypass around the meter on a Iargt meter insrallation is recommended. The  
bypass should bc sized 10 a t  least satisfy the minimum demand of r h t  consurncr. 
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Foreword 
This foreword is for information o d y  and is not u part of AUWA C701. 

I. History of Standard. A boklet published in Hamburg, Germany, in 1790 
by Benjamin Gottlob Hoffman described a form of current meter developed by 
Reinard Woltman that may be considered to be the first practical meter for measur- 
ing flowing air and water. Originally, it was thought that the mebr cuuld not be 
adapted for use in enclosed pipe. However, through substantid changes in design 
and construction, the present current meter evolved. 

The first AWWA specifications for water meters of various types were 
published in 1923. These were revised in later years, and the f i s t  standard that 
dealt solely with ament  type meter8 was approved July 25, 1947. It was AWWA 
C701-47, Standard Specifications for Cold-Water ‘Mekrdurrent  Type. The stan- 
dard was revised in 1970 and designated AWWA C701-70, Standard for Cold-Water 
Meters-Turbine Type for Customer Service. 

Between 1923 and 1947 the propeller-type current meter was developed for 
pump-station discharge, irrigation, and main line measurement. This meter differs 
from the origmal design in that it does not use a measuring cage around the tur- 
bine. The propeller operates directly within the pipeline itself or within the main 
meter hody. The propeller-type meters had operating characteristics different from 
current-type meters; these differences led to the development of AWWA C704-50, 
Standard Specifications for Cold-Water Meters-Current Type, Propeller Driven. 
This standard was rebised in 1970 and designated as A I W A  C704-70, Standard for 
Cold-Water Meters-Propeller Type for Main Line Applications. The 1970 version 
was reaffirmed without revision in 3475 and 1984. 

The 19‘78 revision of AWWA C701 included an added distinction between class 
I and class II types of turbine meters. Class I meters are those previously covered 
by AWWA C701-70 and class 11 meters are the newer in-line high-velocity type 
characterized by lower head loss, greater low-flow sensitivity, and tighter accuracy 
tolerances over a wider flow range. Details of the performance differences are Iisted 
in Table 1 of A W T A  C701. 

XI. Information Regarding Use of This Standard. This standard proxiides 
for several options and alternatives that the purchaser must specify if choosing t o  
exercise the options or if there is a preference among the alternatives. In addition, 
several items must be specified by the purchaser t o  describe completely the type, 
size, quantity, and other characteristics of the meters required. All such items, 
options, and alternatives are summarized in the following list. The purchaser should 
review each item in the list and then make the appropriate provisions in the sup- 
plementary specifications to describe specific requirements. 

1. Standard used-that is, AWWA C701, Standard for Cold-Water Meters- 
Turbine Type, for Customer Sewice. 

2. Meter dsss+iass I or class II (Sec. 1.1). 
3. Wkether an afidavit of compliance (See. 1.4) and certificate of testing for 

4. Whether a specific warranty is t o  be required (Sec. 1.5). 
5. Whether pressure castings (main casings) are to be made of copper alloy or 

of cast iron treated for corrosion resistance (Sec. 2.2), and whether there is a 

accuracy (See. A.3.31 are required. 
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Table F. 1 Metric Convtrslon Factors 

US Customary Unit Goaversion Factor Metric Equivalent 

= millirnetres (mml inches (in.) x 25.4 
,= cubic metres (m 1 

a 
gdOfI8 (gd) 
cubic feet (ft') I cubic metres (m 1 
pounds per square inch (psi) X 6.894757 = kiloparcab W a )  
pounds per square inch (psi) = megapasads (ma) 
degrees Fahrenheit (9) - 3 2 x 5 / 9  = degrees celriui ('CC) 

3 x 8.785412 x lo4 
K 2.831685 x IO4 

X 6.894767 X lo4 

preference for the materials specified for the various mehr components ISec. 2.3 
through Sec. 2.10). 

6. Size of meter (Sec. 3.1 and Tables 1 and 2) and quantity required. 
7. Type of connections for ll/z-in. and %in. meters, whether couplings (tail- 

pieces) are to be furnished on meters With spuds, and whether round or oval flanges 
are required on flanged meters (Sec. 4.3.11. 

8. Whether companion flanges, gaskets, bolts, and nuts (Sec. 4.4) are to be fur- 
nished with flanged meters. 

9. Details of reoster (Sec. 4.5) t o  be furnished, including 
a. unit of measure-US gallons, cubic feet, cubic metres, or other. 
b. position-permanently sealed or open. 
e. test hand-with or without sweep test hand. 

required (Sec. 4.6 1. 

aggressive (Sec. A.5.3). 

this revision are: 

10. Whether a direct-reading remote register or an encoder-type register is 

11. Special materials required, if any, to resist corrosion if water is highly 

ID. Major Revisions. The major changes from the 1978 standard made in 

1. A definitions section has been added (Sec. 1.2). 
2. Sec. 1.3.2 now states that AJtWA standards do not include warranties. 
3 .  References t o  hermetically sealed registers have been modified to list per- 

4. Sec. 4.10 now refers t o  tamper-resistant features rather than just seal-wire 

5 .  The appendix attached to A W A  C701 has been updated. 
6. The term engineering plastic replaces the term synthetic podymer throughout 

7. Numerous modifications t o  conform to modern AWVA form and content 

8. Metric units have been included where appropriate. Conversion factors are 

manent seals (Sec. 4.51. 

holes. 

the standard. 

have been added. 

listed in Table F.1. 
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American Water Works Association 

A W A  C701-88 
(Revision of ANSVAWWA C7Ol-78) 

AWWA STANDARD FOR 

COLD-WATER METEICS--TURBINE 
TYPE, FOR CUSTOMER SERVICE 

Sec. 11 Scope 
T h s  standard covers the various classes of cold-water turbine meters in sizes 

11/2 in. through 12 in. for water works customer senice and the materials and 
workmanship employed in their fabrication. T h e  turbine meters covered by this 
standard are divided into class I and class I1 meters. Both classes of meters register 
by recording the revolutions of a turbine set h motion by the force of flowing water 
striking its blades. 

1.1.1 Class I .  Class I meters are the vertical-shaft and low-velocity, horizon- 
tal-shaft models. 

1.1.2 Class 11. Class ?I meters are the in-line, horizontal-axis, high-veloeitv- 
type turbines characterized by lower head loss and a wider normal operating flow 
range than class I models. 

See. l.2 Definitions 
In this standard the following definitions shall apply: 
1.2.1 Manufacturer: The party that manufactures or produces the meter 

covered by this standard. 
1.2.2 Purchaser: The party entering into a contract or agreement for the pur- 

chase of meters in accordance with the provisions of this standard. 
1.2.3 Vendor: The party entering hb a contract or agreement ta supply water 

meters according t o  the provisions of this standard; the seller. A vendor may or may 
not be t h e  manufacturer. 



2 AWAC701-88 

Sec. LS References 
This standard references the following documenb. In their latest revision, they 

form a part of this standard to the extent specified herein. In any case of conflict, 
the requirements of this standard shall prevail. 

ANSP B16.l-Cast Iron Pipe Flanges and Flanged Fittings, Class 25,125,250 
and 800. 

ANSYASMET B1.20.1-General Purpose Pipe Thresds (Inch). 
AMWA C'IOMtandard for Direct-Reeding Remote-Registration Systems for 

AWWA C7074tandard for Encoder-Type Remott-Regigtration Systems for 
Cold-Water Meters. 

Cold-Water Meters. 

Sec. L4 AfYidavit of Compliance 
The purchaser may require, in supplemental specifications, an asdavit from 

the manufacturer OT vendor that the meters furnished in accordance with the pur- 
chase order comply with all applic8ble requirements of this standard. 

Sec. L5 Basis for Rejection 
Meters that do not comply with dl requiremenis of this standard and t h e  

purchaser's supplementary specifications shall be rejected. 
1.5.1 Rejected meters. The manufacturer shall bear all expenses of replacing 

or satisfactorily correcting all meters rejected for failure to comply with this 
standard. 

1.5.2 Workmanship and materials. The manufacturer shall repair or replace, 
Nlthout charge, those unmodified parts in which 8 defect has developed within a 
year's time of shipment, on their return to the manufacturer or on proper proof of a 
defect. AUWA standards do not contain details on manufacturers' warranties. Pur- 
chasers should review warranties offered by meter manufacturers and consider 
applicable implied warranty protection provided by individual state statute. 

Sec. 2.1 Choice of Materials 
Unless otherwise specified by the purchaser, the manufacturer may furnish 

any of the materials specified in each of the following subsections (Sec. 2.2 through 
Sec. 2.10). The composition of all alloys in this section are subject t o  commercially 
accepted tolerances. 

Sec. 2.2 Pressure Castings (Main Casings) 
Main casings shall be of either a copper alloy containing not less than 75 per- 

cent copper; or of cast iron protected by a corrosion-resicbnt coating; or have other 
corrosion-resistant treatment, as specified by the purchaser. 

*Amerjcan Xational Standards institute, he., 1430 Broadway, New York, Ny 10018. 

?American Society of Mechanical Engineers, 345 E. 47th St., Kew York, hTy 1001i. 
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Sec. 2.3 Register-Box Fbgs and Covers 
Register-box rings and covers shall be made of a copper alloy containing not - 

less than 67 percent copper or of a suitable engineering plastic. 

See. 2.4 Measuring Cages or Chambers 
Measuring cages or chambers shall be made of a copper alloy containing not 

less than 85 percent copper or of a suitable engineering plastic. 

Sec. 2.6 Measuring Turbines 
Turbines shall be made of vulcanized hard rubber or suitable engineering p la~ .  

tic having raciient rigidity and sksngth ta operate at the rated capacity of the 
meter. The material shall have a specific gravity as near as possible to that of 
water. Turbines shdl have sufficient dimensional stability to retain working dimen- 
sions at working temperatures up to SO? (27%) and shdl not warp or deform when 
exposed to  operating temperatures of 100°F (38%). 

Sec, 2.6 Turbine Spindles 
Turbine spindles shall be made of phosphor bronze, stainless steel, monel, or 

other suitable corrosion-resistan t material. 

Sec. 2.7 Intermediate Gear Trains 
Intermediate gear trains exposed t o  water shall be made of a copper alloy con- 

taining not less than 85 percent copper; or of other suitable corrosion-resistant 
metals; or of a suitable engmeering plastic. If not to be exposed to water, inter- 
mediate gear trains may be made of other suitable materials. 

F 
Sec. 2.8 External Fasteners (Casing Bolts, Nuts, Screws, and Washers) 

Casing bolts, nuts, screws, and washers shall be made of a copper alloy con- 
taining not less than 75 percent copper; OT of stainless steel; or of steel treated t o  
resist corrosjon by I process t o  be approved by the purchaser. Fasteners for nonpres- 
sure assemblies may be made of a suitable engmeering plastic. 

Sec. 2,9 Coupling Tailpieces and Nuts 
Coupling tailpieces and nuts shall be made of a copper alloy containing not less 

than 75 percent copper. 

Sec. 2.10 Companion Flanges 
Companion flanges shall be made of cast iron or, when so specified by the pur- 

chaser, of a copper alloy containing nat less than 75 percent copper. 

Sec. 3.1 Size 
T h e  nominal sizes of meters (see Table 1) shall be the same as the nominal 

sizes of the casing connections. 
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fable 1 Opcradng Charactdstics 

Nominal Safe Maximum Maximum Rate Maximum h s s  of Head at 
Operating for Continuous Safe Mardmum N o m 1  Test- 

Size Capacity Duty Operating Capaciv  Flow Limits 
Meter 

in. gPm gpm psi BPm 

1 '12 100 60 15 12-a 
2 160 80 15 16120 
3 350 175 15 -250 

class I - V ~ d S h a f t  and hw-VdOeity HorizontaI Type 

4 600 300 1s 4WOO 
6 1250 625 15 80-1000 
8 1850 900 15 140-1600 

1450 15 225-2500 
2150 15 4OMooO 

10 2900 
12 4300 

Class n-ln-line (High-Velodty) Type  

2 
3 
4 
6 

10 
12 

a 

160 
350 
630 

1400 
2400 
3800 
5000 

~. 

100 
240 
420 
920 
1600 
2500 
3300 

4-160 
&350 
16630 
3b1400 
50-2400 
i s 3 8 0 0  

120-5000 

* h t s  not include strainer, which may be required in some applications. 

Sec, 3.2 Capacity 
The nominal capacity ratings and the related pressure-loss limits shall be the 

same as those shown in Table 1 for the safe maximum operating capacities. 

Sec. 3.3 Length, Width, and Height 
Maximum overall meter length, face to face of spuds or flanges, shall not be 

greater than showm in Table 2. A filler piece may be used t o  increase the length of a 
shorter meter to meet this requirement. Meter width and height shall not be greater 
than shown in Table 2. The distance from the centerline of the meter outlet t o  the 
lowest point on the meter bottom shall not be greater than shown in Table 2. 

Sec. 3.4 Test Plugs 
The test plug is optional for the manufacturer. 

Sec. 3.5 Pressure Requirement 
Meters supplied under this standard shall operate without leakage or damage 

to any part when operated continuously at a working pressure of 150 psi (1050 Wal, 

Sec. 3.6 Accessibility 
Meters shall be designed for easy removal of all interior parts without disturb- 

ing the connections t o  the pipeline. Straightening vanes need not be removable 
while the meter case is still connected in line. 

36Y$ 
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CODWATER METERS'I'URB~ 5 

Table 2 Meter Dimensions for Uass I and Class I1 Turblnt-Type Meters 

Mardmum Dimensions 
Meter Centtrliae of 
Size b n g h  
in. in. in. 

Width Height Outlets to Base 
in. in. 

1% (screw) 12 314 B 17 6 V2 

2 (flange) 18 9 112 20 8 v2 
3 24 14 28 13 '/2 

1% (flange) 13 4 17 6 112 
2 (screw) 16 V 2  9 ' /a 20 8 112 

4 29 15 V2 28 14 
6 36 1/2 21 31 15 '12 
8 43 3 4  27 112 31 16 

10 60 29 35 20 112 
12 68 31 42 21 

Sec. 3.7 Registration Accuracy 

Meters shall meet the following requirements for accuracy with water at 8 
temperature less than 80°F (27OC). 

3.7.1 Class I .  Class I meters shall register not less than 98 percent and not 
more than 102 percent of the water that  actually passes through at  any rate of flow 
within the normal test flow limits set forth in Table 1. 

3.7.2 Class 11. Class II meters shall regrster not less than 96.: percent and 
not more than 101.5 percent of the water that  actually passes through at any rate of 
flow within the normal test flow limits set forth in Table 1. 

Sec.  3.8 Markings 
The size, model, and direction of flow through the meter shall be cast on the 

outer case. Meters that conform to  A W ' A  class I1 shall have this designation and 
the meter serial number permanently indicated on the external surface of the meter. 

3.8.1 Register bores. T h e  name of the manufacturer shall be cast in the lid of 
the register box. The serial number of the meter shal1 be imprinted on the lid. If the 
lid is omitted because the meter is equipped with a remote repster, the serial num- 
ber shall be imprinted on the upper main-case cover. 

Sec. 4.1 Main Case 
All meters shall have an outer esse with a separate, removable measuring 

chamber or cage in which the turbine operates. Castings shall not be repaired in 
any manner. T h e  inlet and outIet shall have 8 common &s. Connection flanges 
shall be parallel. 

.. . . . _. 



Table 3 Meter Conn~ions--Companlon-Flangc Dimensions 

Meter 
Coupling Bolt Hole Minimum Thicknesw'n . 

Meter Tailpiece Circle Number of Bolt Hole 
Sue Ltngth Diameter Bolt Diametcr At Bolt 
in. in in. Holes in. Hole At Hub 

1 112 (flangbd oval) - 4 2 .  % 9/16 %e 
1 112 (screw) 2 v e  
2 (flanged oval) I 4 '/2 2 =A % Tf8 
2 (flanged round) - 4 314 4 =/r =fa 'h  

- I - - - 

2 ( m e w )  
3 
4 
6 
8 
10 
12 

3 

F 

Sec. 4.2 External-Case Screws, Bolts, Nuts, and Washers 
All external screws, bolts, cap bolts, nuts, and washers shall be designed for 

easy removal after long senice. 

Sec. 4.3 Main-Case Connections 
4.3.1 I l lpin.  and 2-in. meters. Main case connections for l%-in.  and 2-in. 

meters shall be either spuds on both ends or flanges on both ends, as required by 
the purchaser's supplernentar~. specifications. 

4.3.1.1 Meter spuds shall be tapped 11/2 in. and 2 in., as required, with 
AYSVASME B1.20.1 internal-taper pipe thread. 

4.3.1.2 Flanged connections shall be faced and drilled and shall be of the round 
or oval type, as required by the purchaser's supplementary specifications. The num- 
ber of bolt holes and the diameter of the bolt holes and bolt circle shall be as set 
forth in Table 3. 

4.3.1.3 Meter couplings (tailpieces) shall be provided if required by t h e  
purchaser's supplementary specifications. 

4.3.2 3., 4, 6-, 8- ,  IO-, and 124n. meters. Main-case connections for 3-, 4-, 6-, 
8- ,  1 6 ,  and 12-in. meters shall be flanges. The flanges shall be of the round type, 
faced and drilled, and shall conform to ANSI B16.1 cast-iron pipe flange, class 125. 
(ANSYAWVA C115/A21.15* flanges also match class 125 ANSI B16.1 flanges.) See 
Table 3 for diameter and drilling. 

Sec. 4.4 Companion Flanges 
Companion flanges, gaskets, bolts, and nuts shall be provided if required by 

the purchaser's supplementary specifications. Dimensions shall conform to Table 3. 

8ANSI/AWWA C115/A2l.15, American National Sbndard for Flanged Ductile-Iron and 
Gray-Iron Plpe With Threaded Flanges. 
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4.4.1 1 1 1 ~ 4 ~ .  and 2-in. meters. Companion flanges shall be faced, drilled, and 
tapped, 1% in. or 2 in., as required, with ANSYASME B1.20.1 inbrnal-taper pipe 
thread. 

4.4.2 3; 4., 6-, 8-, IO-, and 12-in. rnekrs. Companion flanges shall be faced, 
drilled, and tapped with ANSUASME B1.20.1 cast-iron pipe thread and s h d  wn- 
form to ANSI 816.1 cast-iron pipe flange, c b s  125, WSIIAMWA C115M21.15 
flanges also match class 125 ANSI B16.1 flanges). 

Sec. 4.6 Registers 
Unless the requirements of Sec. 4.5.2 apply, regietem shall be straighbreading, 

either permanently sealed by the manufacturer or open, and shall read in US gal- 
lons, cubic feet, cubic metres, or other units, as specified by the purchaser. The 
register mechanism shall not be in contact with the wahr that is being measured. 

4.5.1 Register odometers. The numerals on the odometer wheela rhdl not be 
less than s/16 in. in height and should be readable at a 45'angle from the vertical. 

4.5.1.1 The register lock and side gears shall be fastened securely t o  the 
odometer wheel discs and hubs. The tumbler pinions shall mesh accurately at the 
turnover points with the lock and side gears of the adjacent odometer wheels. Both 
main and pinion shafts shall be so secured in the register frame, remster plates, or 
both that they cannot come out  of position. The pinion shaft shall be so designed 
that there is no possibility of its bending and allowing the pinion to skip at the turn- 
over point. 

4.5.1.2 If the register is permanently sealed, gears and pinions shall run free 
on fmed shafts or shall be fixed on shahs that run free in the reaster frame, 
reaster plates, or both, and they shall be constructed so that they cannot become 
unmeshed. Pinions may operate between odometer wheels mounted in partition 
plates. 

4.5.1.3 The maximum indication of dgits appearing on the first odometer 
wheel and the minimum capacity of the register shall conform t o  Table 4. 

4.5.3.4 The register shall have a test index circle, whch shall be dirided into 
10 equal pans. The hand or pointer shall taper t o  a sharp point and shall be 
accurately set and securely held in place. 

4.5.1.5 If registers are furnished with center-sweep test hands, then there 
shall be an index circle located near the periphery of the register and graduated into 

Table 4 Maximum Indicrltion on Initial Dial and Minimum Register Capacity 

Maximum Allowable Indication Minimum Allowable Capacity 

3 
Meter Si te  on Initial Dial of Register (millions) 

in. f 3  801 m 3 fi3 m 

1 '/2 10 100 1 10 100 .1 
2 10 100 x 10 100 .1 
3 10 100 1 10 100 .1 
4 100 1000 10 10 100 1 
6 100 1000 10 100 1000 1 
8 1000 10,000 100 100 1000 10 
10 1000 10,000 100 1000 1000 10 
12 1000 10.000 100 1000 10.000 10 

00171 3701 
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8 AWAC701-88 

100 equal parts, each tenth graduation being numbered. T h e  hand or pointer hall  
h p e r  to a point and shaIl be accurately set and securely held in place. The quan- 
tities indicated by a single revolution of tlie tes t  hand ahall be those shown in Table 
4 for initial dial. 

4.5.2 Standard straight-reading mgister. A new model of meter, as distin- 
guished from modifications of eAsthg models fvst supplied under this standard in 
1978 or theredker, shall be quipped with  a straight-reading register of the center- 
sweep test-hand type, with the test &le located on the periphery of the regimr 
and graduated in 100 s q d  parts, each tenth graduation being numbered. Register 
construction shall confoxm to all applicable requirements of Sec. 4.5.1. 

Sec. 4.6 Register Boxes 
The lid shall be recessed and shall overlap the register box to protect the lens. 

The lens shall be securely held in place. All compartments of meters that have stuff- 
ing boxes exposed to the atmosphere ahd be provided with 118-in. diameter drain 
holes. When a meter is equipped with a remote register, the register-box lid may be 
omitted. Provision shall be made t o  adapt encoder-type registers per AWWA C707 or 
direct-reading remote-type repters  per AWWA C706, if such registers are required 
by the purchaser's supplemenary specifications. 

Sec. 4.7 Intermediate Gear Trains 
Intermediate gear trains may be mounted on the measuring chamber or cage 

or in the main casing. When not exposed to water, they may be combined with or 
adjacent to the reBster gearing. Intemediate gear trains located in the line of flow 
shall be of the oil-enclosed type or shall be constructed of self-lubricating materials. 
They shall have separate housings or shall form housings with the main casing or 
measuring chamber and shall operate in a suitable lubricant. 

Sec. 4.8 Measuring Chambers or Cages 

The measuring chambers or cages shall be self-contained units, firmly seated 
and easily detached and removed from the main case. Chambers or cages with sur- 
bines that have revolving spindles shall have removable bearings. Chambers or 
cages with stationary spindles on which the turbine revolves shall have rigid, 
centrally located fastenings for the spindles and bushings or the bearings shall be 
replaceable. 

Sec. 4.9 Strainers 
Meters may be provided with strainers. Strainers, if provided, shall be r i g ~ d ,  

easily removable, and have an effective straining area at least double that of the 
meter main-case inlets. 

Sec. 4.10 Tamper-Resistant Features 
Regtster-box screws, locking pins, main-ease top, adjustment vanes, and inlet 

and outlet coupling nuts, if furnished, shall be equipped with tamper-resistant fea- 
tures. If drilled for seal wires, seal-wire holes shall not be less than W32-in. in 
diameter. 

00 172 



APPENDLX A 
Supp1,emental Information 

' This appendix ia for information o d y  and h not a part Of A W A  C7D1. 
- 

The majority of water meters cvrently in renice in the United States register 
in either US gallons or cubic feet. With the availability of the metric system, the 
user now may select from three u n i t s  of measure--US gallons, cubic feet, or cubic 
metres. 

Water-meter registers must be of the straight-reading (odometer) type on new 
meters. Although the round-reading register is no longer manufactured, many are 
still in use throughout the country in various water utilities. 

The round-reading register is more often misread than the strasght-reading 
register, and the problem is further complicated if more than one make of meter is 
used in a single water system. It is also more difficult t o  print postcards for cus- 
tomers t o  record meter readings when two Or more makes of meters with 
round-reading repsters are used. It is recommended that the straight-reading 
lodometer) type of register be adopted as standard t o  eliminate these diKiculties. 

SECTION A.3: TESTS -. 

Sec. A.3.1 Capacity and Pressure-Loss Tests 
Capacity tests are tests of the design of a meter. Once a meter of each size af a 

given design has been tested for pressure loss at safe m&mum operating capacity, 
it should not be necessary to test others of the same design. If a strainer is included 
in the meter assembly, care should be taken to account for additional pressure loss 
through the strainer, which is in addition t o  the pressure loss through the meter. 

The pressure loss should be determined using two identical piezometer rings of 
the same diameter as the nominal size of the meter being tested. The piezometer 
rings must be free from m y  burrs where the holes are drilled through the wall of 
the ring. No fewer than four holes should be provided, drilled in pairs on diameters 
at right angles to each other. The inlet ring should be set close t o  the meter at a dis-  
tance of eight diameters or more below the nearest upstream stop valve OF fitting. 
The outlet ring should be placed at a distance of &lo diameters from the outlet of 
the meter. The diameter of the inlet and outlet pipe should be the same as the 

9 

0 0 1 7 3  
37c 



.. . . ... 

nominal size of the meter to be tested. The rings are to be connected to a mitable 
~p cell OF manometer with measurement capability of 0.1 psi. If a manometer is 
used, provigions should be made for the complete removal of air from the apparatus, 
and the installation should be such that air d h e  to the ah outlets. 

Provisions must be made for traps to prevent accidental expulsion of mercury 
into the test line when using merEury manomebrs. If rnemmmenta of U-tube 
manometers are to be made at datively high flow mtes, then it is n-aq h read 
both sides of the manometer column simultaneously to compensate for hegulmt ies  
in the diameter of the manometer U tube, and to avoid emrs caused by fluctua- 
tions. (Other appropriate types of manomem may be used.) The pressure loss of 
inlet and outlet piping from meter to piezomekr rings shaU be deducted in deter- 
mining meter pressure loss. 

Sec. A33 Pressure Tests 
A pressure t e s t  should ke made on each size of a pm-tidar design of meter fur- 

nished. The test pressure should be 300 psi (2100 kPa) static, which may be 
produced by use of a hand pump or any other available device. The meter should be 
tested for accuracy before and after it has been pressure tested t o  detennjne 
whether there has been any distortion that could affect the registration. If satisfac- 
tory results are obtained, it is unnecessary to make more than one pressure test on 
each size of a given design of meter. 

Sec. k3.3 Accuracy Tests 
All meters should be tested for accuracy of registration at flow rates and test- 

flow quantities in accordance with Water Meters-Selcction, Installation, Testing, 
and Maintenance* (hereafter referred t o  by the short title, Manual M6, Water 
Meters) .  If the purchaser does not have suitable means for testing, the manufacturer 
should be requested t o  furnish a certificate showing that each meter has been tested 
for accuracy of registration and that  each meter complies with the accuracy and 
capacity requirements of AVWA C701, Standard for Cold-Water Meters-Turbine 
Type, for Customer Service, when tested in accordance with Manual M6, Warn 
Meters. 

. -  SECTION A.4: TESTING EQUIPMENT 

The measuring device that is used to determine the amount of water dis- 
charged when testing should be designed to  provide measuring accuracy to within 
0.25 percent of the actual quantity. Tanks and 6cales dhould be tested and 
recalibrated quarterly or at least semiannually, and records of such tests and 
calibrations should be kept. 

.- 

*Water Afeiers--Selection, Jnstcllation, Testing, and Maintenance. hlmud M6. A W A ,  
Denver, Cola. (1966). I 
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CODWATER METERS-~RBINE TlpE 11 

In a turbine meter, the motion of the turbine is transmitted by a system of 
gearing to the register, which records the flow in convenient units of measurement. 
The gearing trmlates the motion of the turbine into the unit of measurement indi- 
cated by the register. The regiswation is thus directly dependent on the number of 
revolutions of the turbine. The registration is a h e  measure of flow only when the 
meter has been properly calibrated. ARsr proper calibration, the metcr will continue ; 
to register comctly only so long as the turbine continues to make the proper 
number of cycles for each unit of qumtity that passes through the meter. If any con- 
dition develops whereby the turbine is compelled to make fewer than the proper 
number of cycles per unit of quantity-passed through the meter, the meter will 
under-register. If it is compelled to make more thsn the proper number of cycles, it 
will over-register. Under ordinary working con& tions several factors m0y cause 
inaccurate registration after comparatively short intervals. The more important of 
these are excessive wear, extreme temperatures, corrosion, improper installation, 
materials in suspension, and the presence of entrapped air in the lines. 

Sec. k 5 . f  Excessive Wear 
To avoid excessive wear, the meter should be set in B horizontal position, be 

provided with proper flow conditioning in accordance with the manufacturer's 
recommendations, and be sized large enough for the water demand so that it is not 
run at excessive speeds. The results of excessive wear of the turbine or measuring 
chamber are slippage and under-registration. Excessive wear of an intermediate 
gear train may cause the gears t o  slip or bind. In either case, if the meter does not 
stop entirely, under-registration will result. The safe maximum operating capacities 
given in Table 1 of A W A  C701 are the maximum rates of flow at which water 
should be passed through the meter for only short periods of time at infrequent 
intenals. Maximum flow rates, if continuous, could be destructive t o  the meter. For 
continuous 24-h service, meters of the turbine type should not be operated at flows 
greater than those shown in column 3, Table 1, AVWA C701. 

Sec. A.5.2 Temperature Extremes 
Cold-water meters are not affected by temperatures of up to about 8 0 v  (27OC). 

For temperatures higher than 8 0 9  (27OC1, meters with slightly larger clearances 
than usual should be used, and the accuracy limits set forth in Sec. 3.6 of A W A  
C701 may have t o  be modified. High temperatures can cause expansion of a turbine 
and create unusual friction or bind the turbine in its chamber. The result is slippage 
and under-registration or complete stoppage of the meter. Lower temperatures have 
no noticeable effect on the working parts of the meter unless the water freezes, 
which may cause damage to the meter. To avoid problems caused by temperature 
extremes, meters should be located where they will be protected from heat and  
freezing. 

If the authority having jurisdiction so requires, at locations where hot water 
from heating systems is not allowed to expand back through the meter, a backflow- 
prevention device consistent with the degree of hazard and a pressure- - 
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P. 

and-temperature-relief valve should be installed sufficiently downstream of the 
meter. 

Sec. k 5 . 3  Comooion 
MI metals used in the construction of a meter are affected by the corrosive 

action of water, although the action is very slow with most potable waters. It should 
be recognized, however, that when mebra are used in highly aggressive waters it 

. may be necessary to use matenah that are more resistant to corrosive attack. The 
solution of the corrosion problem reqUins a high degree of experience and 
knowledge, and the manufacturer should be mnsulted for assistance. 

Sec. A5.4 Improper Installation 
Turbine-meter registration accuracy can be assured only when the meter has 

been properly installed and calibrated in accordance with the manufacturer's recom- 
mendations and/or Manual M6, Water Meters. Accuracy of registration and longevity 
of turbine meters depends on a swirl-free, uniform flow-velocity profile both 
upstream and downstream of the meter (see Manual M6, Water Meters). 

Sec. A5S Materials in Suspension 
Foreign material carried in suspension has a tendency to fill the space between 

the turbine vanes and  to cause over-registration. Such over-registration is not 
limited t o  turbinc-tjpe meters. Meters provided with strainers will retain the larger 
particles in suspension, but the strainer will soon become clogged if the water is not 
kept reasonably free of suspended matter. A partially dogged strainer can cause 
uneven flow distribution through the meter, resulting in error of registration. Sand 
is especially destructive, and care should be exercised t o  keep sand from reaching 
meter.. 

Sec. k5.6 Entrapped Air 
All water meters will record the presence of trapped air in the lines as inac- 

curate reg stratiun; this inaccuracy may result in a substantial over-registration in 
certain circumstances. In addition, entrained air can cause meter damage and 
premature wear; precautions should be taken to either eliminate or minimize this 
condition. 

SECTION A.6: PERIODIC TESTS . ' I '  , _ - -  

Meters properly selected as t o  size and type will gwe satisfactory service over a 
long period of time without attention only if operated under ideal conditions. Under 
ordinary conditions, meters must be given some care if they are to function properly. 
In most cases it is impossible to  ascertain, without actual testing. whether a meter 
in senice is registering with the required degree of accuracy. Consequently, t o  
ensure reliable meter measurements, it is essential that all meters be subjected t o  
periodic tests. The interval between tests and the method of conducting them must 
be governed largely by local conditions. Many rtate regulatory commissions specify 
intervals between tests on the basis of time or quantity. Under average conditions, 
the intervals between tests should not exceed the limits set forth in Table A.1. 

370h 
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Table A. 1 Average kcommended Intervats Bctwtcn Meter Tests 

Meter Size Yea- Between 
in. Tosts 

1 q 2  4 
2 4 
3 S 
4 2 
6 1 
8 1 

10 1 
12 1 

Meters should be stored in a location that is not subject t o  unduly high or low 
temperatures. If meters are to be stored outdoors for an extended period of time, 
they should be covered to protect them from direct sunlight. 

? "  

SECrION A.8: INSTALLATION 

Any and all instlvction manuals supplied by the manufacturer should be 
reviewed in detail before installation of meters. It is recommended that new service 
lines be flushed prior to installing the water meter. A spool piece of a length match- 
ing the meter to be installed should be used in place of the installed meter when 
flushing. An old meter with the measuring element removed could be used in place 
of the spool piece. 

Sec. A.8.1 Electrical Grounded Pipe Systems 
'ARWA opposes the grounding of electrical systems t o  pipe systems conveying 

drinking water t o  customer's premises."* At the time this edition of A W A  C701 
was published, the latest revision t o  the policy statement of AWWA on the ground- 
ing of electrical circuits t o  water pipes had been adopted on Jan. 28, 1980, and 
reaffirmed on Jan. 25, 1987. However, it must be recognized thst many pipe systems 
continue t o  be used as a grounding electrode system. 

Section 260-81 (A) of the National Electrical Code (NE0  requires that 'con- 
tinuity of the grounding path or bonding connection to interior piping shall not rely 
on water meters." Most utilities require permanent ground strapping around meters 
to prevent accidents to workers changing meters, All meters should be permanently 
ground strapped. 

.. . . . - _. - . ... 
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Sec. A82 Misaligned Pipes 
Meters should be set in a horizontd position, p r ~ t e d  &urn hezing, m e ,  

and tampering. The line opening, between inlet and outlet valves and other appur- 
tenances, in which the meter is to be set &odd be large enough to accommodate the 
laying length of the meter, coupling gmkets, shiner (if inetalled), and straight 
piping neceseary for proper flow eonditionhg botb u-am and downstream of the 
meter. (See Manual M6, Wuter Metera, dpss I or class II turbine-meter 
installations for a detailed discusrion of turbinemebr-jnsUntion coruiderations.) 
T h e  meter should not be used to rtrsighbn mhdimdd pipes because of the poten- 
tial for damage to the meter. Proper nlignmrnt of piping during inatdlation and 
prior to the meter insalation can be facilitated by tbe use of a spool piece of the 
proper length. 

Sec. A85 Placing Meter in Service 

M h r  the service line has been thoroughly flushed and the meter installation 
completed, filling the service line and meter with water should be accomplished by 
slowly opening the inlet valves and allowing trapped air to  be released slowly at the 
hghest point available. Rapid expulsion of large slugs of entrained ah should be 
avoided because of possible damage t o  the meters internal measuring mechanism. 

0 0 f4d 
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SPECXFXCATION - WATER mTERS 

General : 

All meters shall be positive displacement type only, utilizing 
either a nutating-disc or a oscillating-piston measuring element. 
All meters shall meet or exceed AWWA standard C-700 as most 
recently revised. Consideration will be given to meters exceeding 
these standards. 

Physical Dimensions: 

Meters shall have the following physical dimensions: 

SIZE 

S / 8 "  x 3 / 4 "  
1 

1 1/2" 
2 I' 

Body: 

Laying Length 

7 1/2" 
10 3 / 4 "  

13 I' 
17 I' 

Meter Ends 

male threaded 
male threaded 
oval flange 
oval flange 

All meters shall be of a split case design. All meters shall have 
a bronze main housing w i t h  access plate  of bronze or engineered 
polymer. Securing bolts shall be stainless steel or brass. No 
plastic main housings will be accepted. For in-line testing 
purposes, a l l  1 1/2" and 2 "  meters shall include a tapped test plug 
or tapped spool  pieces .  

Reais t e r  : 

All registers must be straight reading, hermetically sealed, 
registering in U.S. gallons. No water-filled registers or 
registers incorporating change gears will be accepted. A 1  1 
register lenses shall be heat treated g l a s s ,  and shall be tempered 
or annealed f o r  extra strength. All registers s h a l l  be quaranteed 
for  a minimum of ten years. 

Resister  OX, L i d ,  and Screws: 

All register box enclosures and lids shall be bronze or synthetic 
polymer. However, register lid must support the weight of the 
meter and remain intact if carried by the lid only.  All screws 
utilized to attach register to the main case shall be stainless 
steel or bronze. No p l a s t i c  screws or plastic push 
pins will be accepted. All screws and enclosures shall be drilled 
to accept sealing wire. 

No exceptions. 



Meter Testina and Serializations: 

All meters provided must be factory tested. Flow rates and 
accuracy requirements shall be those as prescribed by AWWA standard 
C-700. These test results shall be printed on a test tag which 
will be attached to each new meter. Each test tag will a l so  have 
the serial number of the meter clearly pr in ted  on it. The serial 
number shall a l so  apppear on the top of the register lid as well as 
the top por t ion  of the main case. Serial numbers stamped on the 
side of the main case will not be accepted. 

AcceDtable Manufacturers : 

For 
cost 
manu 
this time. 

the  purpose of standardization and reduced 
, the following shall be construed as the only 
facturers. No other meter manufacturers will 

SENSUS TECHNOLOGIES (ROCKWELL) 
BADGER 

N E P W E  

Literature: 

parts inventory 
acceptable meter 
be considered at 

Each bidder will be required to send ( 2 )  sets of descriptive 
literature, pressure loss charts, and accuracy charts for each 
model bid, Published warranties shall also be sent in b id  package. 
Failure to do so will result in rejection of b i d .  

Specifications: 

Any deviation from specifications indicated herein must be clearly 
po in ted  out; otherwise, it will be considered that items offered 
are i n  s t r i c t  compliance with these specifications, and successful 
bidder will be held responsible thereof. Deviations must be 
explained in detail. 

Scraz, Meters: 

Bidders are encouraged to submit a brass meter scrap price.  This 
pr ice  item will be considered in the bid evaluation, All scrap 
meters provided shall be brass, no plas t i c  and/or iron bodied 
meters will be furnished. Within t h i r t y  (30) days upon request of 
the Utility Company, the successful bidder shall have made 
arrangements with purchasing department personnel, and have all 
scrap meters removed. It is the responsibility of the successful 
bidder to pay all freight cost inckred in t h i s  process. 

Performance : 

Efficient service is essential. Therefore, if it is ascertained 
that the holder of the contract is unable to make delivery within 
reasonable time and it becomes necessary to make procurement from 
other than the holder of the contract, the Company may do so. 



Evaluation/Award: 

All bids will be avaluated and recommendations will be made f o r  
award on the following information: 

1. 
2 .  
3 .  
4 .  
5 .  

Meet specification requirements 
Data on performance evaluation 
Unit cost 
Delivery time 
Trade in allowances 
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PERFORMANCE EVALUATION 

5/8" x 314" METE8 
Manufacturer Mode 1 

Maximum Capacity G. P.M. 

h 

Normal Operating Range t o  G.P.M. + 1.5% 

Pressure loss through meter a t  AWWA max. capacity P.S.I. 

Published accuracy warranty years or million gallons, 
whichever occurs f i r s t .  

Lob) Flow Accuracy x st G.P.M3. 

1 " MFTER 
Manufacturer Mode 1 

t4ax i mum Capacity G.P.M. 

Normal Operating Range t o  G.P.M. + 1.5% 

Pressure loss through meter a t  AWWA max. capacfty P.S.I. 

Published accuracy warranty 

Low Flow Accuracy X a t  G . P . M .  

years o r  m i  1 1 i on gal  1 ons , 
whichever occurs f i r s t .  

P 
1 1/- 
Manufacturer Mode 1 

Maximum Capacity G.P.M. 

Normal Operat ing Range to G.P.M. t 1.5% 

Pressure loss through meter a t  AWWA max. capac i ty  P.S.  I 

Pub1 ished accuracy warranty  years or million gallons, 
whichever occurs f i r s t .  

Low Flow Accuracy 'k a t  G.P.M.  

2'' METER 
Manufacturer Mode 1 

Maximum Capacity G . P , M .  . 
Pressure loss through meter a t  A W A  max. capacity P . S . I .  

1 

Norma 1 Ope rat  1 ng Range to G.P.M. + 1.5% 

years or million gallons, 
whichever occurs f i r s t .  

Published accuracy warranty 

Low Flow Accuracy X a t  G.P.M. - 
- 14 - 



s s u  METER TEST REPORT 

P.O-No. Inmica No. 

Utility Name Servim D i t i  

Meter Sire MFR krh l  No. 

BY-PASS 11 INLET VALVE i I  OUTLET VALVE 1-1 
BEFOR E TEST 
Fire Lrne 
Rsgisrtr 

METER READINGS 

(3 GALLONS 

AFTER TEST 
Fire Cina 
Register 

High Flow High Flow 
Rwister 0 CU. FT. Rlrgicter 
Low FLOW Low Flow 
R q i n e r  Register 

BEFORE TEST 
FLOW RATES (in wp.m.) 

AFTER TEST 

Fin Line Fin Line 

H*h Flow BEFOR E TEST High Flow 
[7 METER INOPERATWE 

Low Flow Low Flow 

Totr t Total 

METER #)NDITION DATA 

C3 Accuracv OK - no repair neusmry D Vdw h a i o n  Faulty 

. .  
0 Fonign Material Jamming Meter 0 Rginer Inoprrativr 

0 Law Flow Elemim Fmukv 0 Combining Drive Faulty 

D High Flow Elmmrn Ruw Firelins Snion inopwrtivo - 
a Gear Train imprrmtive Cl Pam Erodd-rpgrrmivr W i t u  



METER ACCURACY REPORT 

F Low 

(G . P.M .I  
RATE 

I GALL -NS Z CUBICFEET 

QUANTITY DELIVERED - UTILITY METEA 

Low FLOW HIGH FLOW F 1 RE U N  E TOTAL aiy. %mwEeno 
ELEMEm ELEM€NT ELEMENT OELlVEREO 

- 

,- 

ACCURACY BEFORE REPAIR 
. -  

QTY. RUN 
-EST METER 

ACCURACY AFTER R E P A I R  . .  * .  



METER REPLACEMENT 
PROGRAM STATUS 



Technical Sawices 
Intra -company correspondence 

TO: Gary Morse 

FROM: Frank Sanderso 

DATE: June 18. 1993 

SUBJECT: Meter Replacement Program 

Chapter two, section E, of the Comprehensive Meter Program (CMP) addresses SSU’s meter 
change out program. The CMP states that SSU will change out 5% of it’s meters (approximately 
7500 meters) during 1993. 

The CMP did not address the manpower requirements nor funding needed to implement the 
meter change out program for 1993. This will necessitate pushing back futt implementation of a 
meter change out program until January of 1994 to allow funding to be provided through the 
budgeting process. However between 1500 - 2000 meters will be changed out this year. 

*. To date, Customer Service has issued service orders which have resulted in the replacement of 
approximately 500 low registering or stuck residential water meters state wide. 

The Operations Team has  reviewed the water and wastewater consumption report prepared by 
Monica Smitherman and the Unaccounted for Water Report prepared by Operations 
Administration. Based on these two reports, the following water and wastewater systems have 
been selected for meter change outs. 

South Region West Region 
Lehigh & Marco Island (setect older areas) 
Leisure Lakes / Covered Bridge 

Spring Hill (select older areas) 
Palm Terrace / CL Smith / Ell Nar 
Oak Forest 
Salt Springs 
Lake Gibson 

Central Region 
University Shores (select older areas) 
Apple Valley 
Morningview 
Venetian Village 

North Region 
Woodmere & Beacon (select older areas) 
Palm Port 
Park Manor 

1 have requested that John Hilton contact several underground contractors for quotes to perform 
meter change outs. An outside contractor may be SSU’s only recourse to achieving the goals 
as set forth by Charles Sweat’s sworn testimony to the Public Service Commission and The 
Comprehensive Meter Programs recommendations. 

- 
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June 18, 1993 (page 2) 
Meter Replacement Program Memo 

An approximation. of the costs to replace 7,500 meters to meet the afore mentioned goal of 5% 
replacement of residential meters in 1993 would be in the $275,000.00 to $300,000.00 range. 
This figure would include the cost of meters and installation. 

Periodic updates will be provided to keep you posted as to the progress of the meter change out 
program. 

/csd 

cc: Bert Phillips 
Dave Denny 
Jim Ragsdale 
Joe Roberts 
Bill Williams 
Priscilla Wampler 
Charles Sweat 
Judy Sweat 
Karen Shofter 

. .  
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