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PURPOSE

To determine accuracies of meters in service for varying lengths of time
and for different total registration.

CONCLUSIONS

l'

2.

There was good, basic conformance between the data collected in the 1950
and the 1960 studies.

There did not appear to be any significant difference in the general
conformation of the duration curves plotted, indicating that representa-
tive samplings of the meters in each year-group had been obtained.

These data indicate that there would be little or no significant
difference in the overall efficiency of the operation of these water
meters by the extension of the service period from the present 10-year

cycle to one 15 years or longer.

These data indicate that there would be little or no significant
difference in the overall efficiency of the operation of these water
meters by the extension of the registration limitation from 200,000

cu, ft. to 300,000 cu. ft. or over.

Significant savings will be effected in future operating costs related
to the routine changes of meters by an extension of meter time cycle

and registration limits. (Conclusions 3 and L.) Because a transition
period of five (5) years or longer will be needed to eliminate the
present backlog and egualize loading on the meter department, there will
be no immediate decrease in meter maintenance expense. A longer meter
change cycle will, however, reduce the future increases in departmental

costs.

DATA COLLECTION - 1960 STUDY

Meters were selected in the order they were received in the meter
department and classified by years of service and/or total registration
as the current work tickets were processed against permanent records as
part of normal departmental procedure., Meters having 10 years service
or longer were studied and the following data recorded:

Meter number
Age (from purchase date)
Book/account (location of current service address)
Type of register
Set date
Removal date
Test data % accuracy at 1/8 GPM
€ asccuracy at 2 GFM
Total Registration
Years of current service

Subsequent to these original data, the meter records were separated into
year-groups and essentially the same information re-entered on new forms.
These year-group forms were the basis for the duration curves plotted for

this report.
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Meters usgsed as part of the "high registration® group were those meters
recording in excess of 200,000 cubic feet. In some cases, this
registration was acquired in less than 10 years.

DATA COLLECTION - 1950 STUDY

In the 1950 study, the 6vera11 information cellected was not as extensive,
however, the data concerning the pericd of service, registration, and test

results are directly comparable,

METER TEST STANDARDS - 1960 STUDY

Meters included in the 1960 study were geared, prior to their completed
service period, to standards established by this Company based ¢n our
experience under local conditicns. Comparisonof these standards with
thoge of the Amerdican Water Works Associaticn are as follows:

Accuracy Standards
St.Louis County Water Co,

Repaired Returned
Meter Size Test Rate From Service AWWA
5/84 1/8 gpm Cver 60% Over 65% - -
1/k gom - - - - - - 90-101,5

2 ppm 98.5-100.5 99-101% $8.5-101.5

It should be noted that our minimum flow of one pint per minute is half
that established by AWWA as being a measure of the "sensitivity" of a
meter., Whlle 60% and 65% are used as our minimum sensitivity, the average
for all the meters was bebtween 84% and 85%,

The average meter, under normal service conditions, will gain approximately
0.5% in registration over a 2-i year period of service and, therefore,
repaired meters are normally geared to the range of 99-100%, within the
limitations of available gecar combinations. Test data included. in this
report reflects this gain in percentage of registration during service,
This gain is primarily a result of light mineral deposition on the walls

of the measuring chamber and is self-limiting as a result of the close
tolerances between the chamber walls and the operating face of the disc.
Some degree of "wear-in" of new parts is also involved,

METER TEST STANDARDS - 1950 STUDY

Standards in effect during the 1950 study compare with the 1960 work with
one exception. During the 1936-40 period, when these meters were placed
in service, a specific gear combination, 3l-25, was used which allowed a
"gear-up" of 0.77% higher than the present "gear-up" limit of 0,33% above
trial gearing. Should this "gear-up" have been necessitated by excegsive
friction either in the packing or any other bearing surface which
subsequent "wear-in" would eliminate, this past practice could be
regponsible for relatively higher percentages of registration indicated
by some of the meters in this study.
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PRESENTATTION OF FINDINGS

A graphical form of analysis was chosen as being the most sultable
method of presentation of data of this type.

Chart One shows the average percentage registration for all the meters
in each of ithe year-groups studied.

Chart Two shows the cumulative percentage of meters in each 1960 study
year-group plotted as those meters registering less than the registra-
tion percentage shown at a flow of 2 gpm,

Chart Three is the same as Chart Two except at a rate of flow of 1/8 gpm.
Subsequent charts consist of duration curves for each year-group in the

two studies. Curves were plotted for each test rate so that any point
on the curves may be read X% of total meters tested registered more than

Y% at either of the two flow rates used.
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Year

1945

1946

197

1948

1949

1950

1951

1952

1953

195h

1955

1956

1957

1958

1959

1960

1961

HISTORICAL RECORD

SYSTEM GROWTH - 10-YEAR METER CHANGE PROGRAM

No., Customers
In System
As of Jan, 1

58,958
59,829
62,305
66,22}
70,590
75,699
82,068
88,726
95,460
102,050
111,329
120,781
129,011
135,534
141,800
149,470

157,335

Customer
Growth

During Year

871

250476
3,919
366
54109
6,369
4,658
6,734
6,590
9,279
9,152
8,230
6,523
6,266
7,674
7,861

6,097

No., 16;Year
Changes Made
During Year

3,190
3,030
2,975
5,240
1,900
6,045
55225
I, 700
3,335
3,760
i, 770
h,6l0
3,057
5,212
6,973
75,992

9,058
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10~-YEAR STUDY GROUP - 1960

1/8 GPM FLOW

Number of Cumuliative
8 200
2 192
1 190
2 189
2 187
1 185

10 1.8l
1 17
3 173
i 170

10 1664
7 154
1 1he
& 18
1 12
1 il
5 110
1 135

21 134

12 113
3 101
L 98

2l 9l

13 70
9 57

15 L8

28 33
5 5
0 0

#2 meters reg. @ 50%

I meters reg. @ 1/l gpm
Ly meters reg. between 1/L and 1 gpm

Summation
of Total
Tested - %

100
96
9?1
Gus
935

92%
92
87
86%
85

83
78
hd
7h
7L

70%
70

67%
67.
565

50%
L9
L7
35
28%

2h1

16%
2
0

TABLE

% Reg.

More Than

+
0
50
55
60

65
68
70
72
75

78
80
82
8l
85

86
87
88
39
G0

g2
93
9L
95
96

97
98
99
100

028

1



TABLE 2

10 YEAR STUDY GROUP ~ 1960
2 GPM FLOW

Summation
Number of Cumulative of Total % Reg.
Meters No, Meters Tested -W%; More Than
1 200 100 95.5
1 199 o 99% 95.6
1 198 99 96,6
i 197 985 98,6
I 193 963 99
L 189 9u§5 99,2
12 185 92?- 99.2
7 173 865 99.
35 166 83 99.8
16 131 655 100
27 1%% ig% ioo,ﬁ
22 : 0C,
19 66 33 100.6
18 L7 233 100. 8
10 29 L% 101
10 19 9% 101.2
3 9 1 10L.h
Ly 4 3 101.6
2 2 1 101.8
0 3 0 102
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TABLE 3

10-YEBAR STUDY GROUP -~ 1950
1/8 GPM FLOW

Summation
Number of Cumulative of Total % Reg.
Meters No. Mebters Tested - & More Than
2 104 100 it
1 102 98 O
1 101 a7 50
1 100 G [
2 99 95 60
2 97 93 70
3 9% 91z 75
1 92 883 80
1 91 87% 8.
8 90 865 85
1 82 79 86
3 81 78 87
3 78 75 88
i 75 72 90
9 71 68 93
L 62 593 9l
7 58 553 95
8 5l L9 96
13 13 L1 97
28 30 29 98
2 2 2 99
0 C ] 100

* 2 meters reg. @ 1/2 gpm
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TABLE 4

10 -YEAR STUDY GROUP -~ 1950

2 OPM FLOW
Summation
Number of Cumulative of Total % Reg.
Meters No. Meters Tastad TJ§ More Than
1 104 100 91,3
1 103 99 9Ll
1 102 98 97
3 101 Q6% 98.6
2 98 ol 99.2
1 96 92 9.1
7 95 gl 99,6
2l 88 8l 99,8
15 ST 615 100,
13 49 L 100,2
li 32 3&% 100.2
2 2 100,
3 21 20 100.8
7 18 17 101.
1 11 103 101.2
1 10 9% 1011
2 9 8§ 101.56
1 7 6% 101.8
1 6 s 102,
Ly 5 g 102,72
1 1 1 102,15
0 0 0 103,

031



TABLE &

11-YEAR STUDY GROUP ~ 1960
1/8 GPM FLOW

Summation
Number of Cumulative of Total % Reg,
Meters No., Meters Tested - % More Than
21 200 100 2
1 179 B9% 0
1 178 89 50
N 177 88% 56
1 173 865 60
9 172 86 65
1 163 81% 70
? 162 81 72
6 150 80 7h
3 15l 77 75
1 151 75% 76
9 150 75 78
1 1h1 704 80
3 140 70 81,
1 137 68% 82
2 1348 A8 83
8 13l 67 8l
2 126 63 85
2 124 62 86
6 122 61 87
1 116 58 88
31 115 57% 89
5 8L 52 90
1 79 39% 92
3 78 39 93
15 75 37% 9l
15 £0 30 95
5 L5 e 96
19 L0 20 97
14 21 10% 98
7 7 3% 99
0 0 0 100

* 1 meter reg., @ 50%
11 meters reg. @ 1/l gpm '
10 meters reg. between 1/hi and 1% gpn
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TABLE 6

11-YEAR STUDY GROUP - 1960

5 GPM FLOW
Summation
Number of Cumulative of Total % Reg.
Meters No. Meters Tested -~ % More Than

1 200 100 97.5
1. 199 99% 97.6
3 198 99 97.8

2 195 975 98,
6 193 96% : 98,1
g 12? 93»-3; 98,6
183 91z 98.8

) 178 87%— 99.
Iy 171 85? 99,2
8 167 835 99,0
10 159 ?9%%- 99.6
35 19 h 99.8

10 114 57 100,
31 10l 52 100.2
13 73 36% 100,14
10 50 30 100,6
27 50 25 100.8

9 23 11% 101.
7 1h 7 101,.2
2 7 3% 101.L
3 5 2% 101.56

1 2 1 102,
1 1 % 102,2
o 0 0 102.0

033



11 ~EAR STUDY GROUF - 1950

1/8 GPM FLOW

* 1 meter reg. @ 55%

Number of Cumulative
Meters No. Meters
1 52
1 51
L 50
i [1Ye)
i s
1 ul
1 1,0
2 39
3 37
1 3l
3 33
L 30
i 29
2 25
2 23
i 21
2 17
8 15
5 7
2 2
0 0

Sunamation
of Toltal
Tested - %

TABLE

% Reg.
More Than

%
55
72

034

7
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TABLE

1L-YEAR STUDY GROUP - 1950
2 GPM FLOW

Summation

Number of Cumulative of Total % Reg.
Meters No., Meters giﬁiﬁﬁmlj% More Than
1 52 100 98.5
1 51 S8 98,6
2 50 96 99.0
2 18 92 99.1
2 L6 883 99.6
10 Lihy 8L 96.8
1 3 65% 100,
9 33 635 100,2
5 2l L6 100.Y
5 19 36% 100.6
p) 1k 27 100.8
p) 12 23 101,
I 10 19 101.2
1 6 11% 101.h4
2 5 9% 101, 6
1 3 6 102,
2 2 L 102,2
0 0 0 102,14
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TABLE 9

12 -YEAR STUDY GROUP - 1960
1/8 GPM FLOW

Summation

Number of Cumulative of Total % Reg.
Meters No. Meters Tested ~ % More Than
7 107 100 #
2 100 935 O
1 98 91z 50
1 97 904 65
1 96 90 70
1 95 89 72
1 ol 48 7h
1 93 87 5
It 92 86 76
5 88 82 78
1 83 7?% 80
2 82 o 85
1 80 5 86
1 79 7h 87
13 78 73 88
10 65 60% 90
2 55 51§ 92
2 53 h9§ 93
12 5l W75 Qly
7 39 3635 95
3 32 30 96
13 29 27 97
13 16 15 98
3 3 3 99
0 0 0 100

# 2 meters reg. @ 50%
2 meters reg. @ 1/L gpm |
5 meters reg. between 1/l gpm and 15 gpm
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TABLE 10

12-YEAR STUDY GROUP ~ 1960

2 GPM FLOW
Summation
Number of Cumulative of Total % Reg.
Meters No, Meters Tested - % More Than

1 107 100 iali
2 106 99% 9.5
1 1ch 97 96.0
1 103 96% 96,1t
1 102 955 97.8
1 101 9h§ 98,0
1 100 93? 98.4
2 99 92‘§‘ 98.6
3] 97 90% 98,8
1 91 85 99,0
11 90 8L 99,2
2 79 7h 99.k
7 77 72 99.6
15 70 65§ 99.8
l 55 Eig 100.0
15 51 L7E 100.2
) 36 3l 1004
11 30 28 100.6
15 19 18 100,8
1 L 3.7 101.0
1 3 2.8 101,2
2 2 1.9 10%.1

0 0 0 102,
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TABLE 1%

12-YEAR STUDY GROUP - 1950
1/8 GPM FLOW

Summation

Number of Cumulative of Tohal % Reg.,
Meters No. Meters Tested - % More Than
7 51 100 3
1 i 863 0
1 3 8l a5
1 L2 825 70
2 L1 80% 7o
1 39 5% 73
2 38 Ths 77
2 36 70% 80
1 34 665 85
2 33 65 86
1 31 61 87
6 30 59 88
3 2l W S0
3 21 L1 93
3 18 35 9l
3 15 29? 95
L i2 23% 96
1 8 15% 97
3 7 1h 98
3 L 8 99
1 1 2 100
0 6] 0 101

* 1 meter reg. @ &5%
i meters reg. @ 1/ gpm
3 meters reg. between 1/L gpm and 1 gpm
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Number of

Metars

MWW WM W3 OB

CHHW

12-YEAR STUDY GROUP - 1950

2 GPM FLOW

Cumulative
No. Meters

51
50
19
us
3

37
30
27
25
19

16
15
12
10

.

O ra vt

Summation
of Total
Tested TM%

100

TABLE

% Reg.
More Than

98.3

98.1

99 oh
100.
100,.2

1001
100.6
100, 8
101.

101.2

101.4L
101.6
101.8
102,

102.2

102,.L
102.6
103,

103.2

039
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TABLE 13

13-YEAR STUDY GROUP -~ 1960
1/8 GPM FLOW

Summation

Number of Cumulative of Total % Reg.
Meters No. Meters Tested ~ & More Than
3 31 100 3
2 28 90% 50
L 26 8l 75
2 22 7% 8o
1 20 Ely 82
1 19 61 85
2 18 58 86
3 16 513 88
2 13 L2 90
1 11 35% 95
2 10 32 96
1 8 26 97
7 7 00% 98
9] 0 0 99

# 1 meter reg. @ S0%
2 meters reg. 9 1/L gpm
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TABLE 1L

13-YEAR STUDY GROUP - 1960

2 GPM FLOW
wsummation

Number of Cumulative of Total % Reg.
Meters No. Meters Tested - % More Than

1 31 100 9.8

2 30 a7 9.9

1 28 90% 99,0

1 27 87 99.4

9 26 8L 99.6

3 17 55 100,0

3 1 15 100,2

1 11 35 100.6

5 10 32 00,8

2 5 16 101.0

1 3 9-1'%* 101.2

1 2 6% 1011

1 1 3.7 101,8

0 0 0 102,2
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TABLE 15

13-YEAR STUDY GROUP -~ 1950
1/8 GPM FLOW

Summation
Number of Cumulative of Total % Reg.
Meters No. Meters Eggﬁgiﬂ:jﬁ More Than
6 LS 100 x
2 39 86% o
2 37 82 70
1 35 ?7%_:3- 77
2 al 755 78
2 32 71 80
2 30 665 83
3 28 62 85
2 25 555 87
6 23 51 88
1 17 38 90
1 16 35% 92
1 15 33 93
3 1h 31 9l
5 11 2l 95
1 6 13% 96
2 5 11 97
3 3 6% 98
0 G 0 100

# 2 meters reg. @ 70%
5 meters reg., @ 1/ gpm
1 meter reg. between 1/l and 1/2 gpm
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TABLE 16

13-YEAR STUDY GROUP ~ 1950

2 GFM FLOW

Summatlon

Number of Cumulative of Total % Reg.
Meters No. Meters ?eﬁpgngiﬁ More Than
3 L5 100 99,9
6 L2 93 100.

5 36 80 100,2
6 31 69 100.1
3 25 55% 100, 6
2 22 L9 100.8
L 20 uu% 101.

Iy 16 35§ 101.2
3 1.2 263 1014
1 9 20 101.6
3 8 19% 101.8
3 5 11 102.2
1 2 Lz 102.0
1 1 2.2 102.6
0 o 0 103,72
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TABLE 17

120 YEAR STUDY GROUP - 1960
1/8 GPM FLOW

Summation
Wumber of Cumulative of Total % Reg.
Meters No. Meters Tested - % More Than
13 116 100 3¢
1 103 89 0
g 102 88 65
3 97 835 70
8 ol 81 75
1 86 h 80
1 85 73 82
3 8l 72 8l
1 8L 70 85
I 80 69 87
23 76 65? 88
2 53 W54 50
2 51 Ll 92
1 L9 42 93
1l L8 41 ol
5 3h 26 95
3 29 25 96
11 26 22 97
15 15 13 98
0 0 0 99

#*1 meter reg. @ 65F
7 meters reg. @ 1/l gpm
6 meters reg. between 1/L and 1% gpm
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TABLE 18

1h=20 YEAR STUDY GROUP .. 1960

2 GPM FLOW
Summation
Number of Cumulative of Total % Reg.
~ Meters No. Meters Tested - % More Than
1 1156 100 88,9
1 115 99 89.
1 11k 98 92,
1 113 97 92.5
i 112 I6% 9l;.
1 111 955 97.
1 110 95 97.2
1 109 I 98,
2 108 93 98,
1 106 91% 99.
3 105 90% 99,2
) 102 88 99
30 96 82% 99,
10 66 57 100,0C
13 56 1,8 100.2
9 hi 37 10011
T 3 29 100,46
16 27 23 100,8
1 11 9% 101,0
5 10 B 10L.2
2 g hl 1014
1 3 eg 102,0
1 2 1% 102,2
1 1 1 102.1
0 0 G 103.2
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TABLE 19

P1~YEAR STUDY GROUP - 1960
1/8 GPM FLOW

Summation
Number of Cumulative of Total % Reg.
Meters No. Meters Tested ~ % More Than
b 33 100 3
1 29 87 0
L 28 8l 60
1 27 81 68
1 26 78 70
3 25 75 75
2 22 66 80
2 20 60 85
1 18 5k 90
2 17 51 9L
5 15 pit 92
1 10 30 95
1 9 27 96
5 8 2l 97
3 3 9 98
0 0 0 99

#] meter reg. @ 60%
4 meters reg. ¢ 1/h gpm
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TABLE 20

21-YBAR STUDY GROUP - 1960

2 (PM FLOW
Summation
Number of Cumulative of Total % Reg.
Meters No. Mebters Tested - % More Than
_Meters No. HMevers ~ iested -~ Hore lnan
3 33 100 96.9
1 30 1 99,0
1 29 87 99.4
2 28 8y 99.6
2 26 78 99.8
Iy 2L 72 100,
2 20 &0 10C.L
Iy 18 5k 100.6
1 ih L2 101,
U 13 39 1012
1 9 27 101.4
3 8 21 101.6
3 5 15 102,
1 2 & 102.4
1 1 3 103.h
0 0 0 10h.h

047



HIGH REGISTRATION GROUP - OVER 32,000 CU. FT. AVG.

1/8 GPM FLOW

Summnathion
Number of Cumulative of Total
Meters No. Metbers Tested - %
2 71 100
1 69 97%
2 68 96
2 66 93
1 6L 90
3 63 89
2 &0 8&%
1 58 82
16 57 805
1 L7 663
6 s 65
1 Lo 565
2 39 55
10 37 52
3 27 38
3 2l 34
9 21 29%
10 12 17
2 2 3
0 0 0

* 1 meter reg. @ 50%
1 meter reg. @ 1/6 gpm

TABLE 21

- 1960

% Reg.
More Than

048



TABLE 22

HIGH REGISTRATICN GROUFP ~ OVER hBZ,OOO CU, FT. AVG. = 1980
2 GPM FLOW
Summation
Number of Cumulative of Total % Heg.
Meters No. Meters Tested - % More Than

1 7L 100 96,1
2 70 98% 9642
2 68 96 98,6
2 66 93 99.0
L Al 90 99.6
18 0 e 99,8
5 b2 59 100.0
11 37 52 100,72
8 26 36;% 100,15
i 18 25% 100.6
8 h 20 100.8
3 6 % 101.0
1 3 b 101.4
1 2 3 101,8
1 1 1% 102,0
0 0 0 102.h
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TABLE 23

HIGH REGISTRATION GRCUP - OVER 407,000 CU. FI. AVG, - 1950
1/8 GPM FLOW

Summation
Number of Cumulative of Total % Reg.

Meters No, Meters Tested ~ % More Than

2 100 100 *

1 98 98 0

1 7 97 70

1 96 96 77

1 95 95 80

I ol ol 87

3 90 90 50

7 87 87 92

I 80 80 ol

8 76 76 95

8 68 68 96
13 &0 60 @7
u5 L7 47 98

1 2 2 QG

1 1 1 100

0 O C 101

# 1 meter reg. @ 70%
1 meter reg. @ 1/l gpm
1 meter reg. @ O.L4 gpm
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TABLE 2l

HIGH REGISTRATION GROUP - OVER [,07,000 CU. FI. AVG, -~ 1950
: 2 GPY FLOW

Summation

Number of Cumulative of Total % Reg.
Meters No, Meters Tested - % More Than
1 100 100 98,1
1 99 99 9B, 2
1 28 98 98,6
I 97 97 99 .k
L 93 93 99.6
3 92 92 99.7
5 89 89 99.8
35 SLI- 8)4 9999
9 L9 L9 100.,0
10 1O Lo 100,1
7 30 30 100.2
n 23 23 100,3
5 19 19 100.4
N 1h 1 100,.5
2 10 10 100 .6
2 8 8 100,7
1 6 6 101,72
1 g 5 101.3
1 N l 1014
1 3 3 10L.7
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