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From: brett@guamwaterworks.org
To: wfesteves@guamwaterworks.org; maurynm@guamwaterworks.org
Cc: Garrett Yeoh; vpangelinan@guamwaterworks.org
Subject: FW: Chaot Distribution Tracked Data
Date: Tuesday, May 16, 2023 1:58:17 PM
Attachments: Leak Map.JPG

Tracked Chaot Data.xlsx

Thanks Will.  There is still significant water loss between Chaot and Well A-12 PRV.  This water
balance will need to be redone after the known leaks are fixed.

From: wfesteves@guamwaterworks.org <wfesteves@guamwaterworks.org> 
Sent: Tuesday, May 16, 2023 1:35 PM
To: brett@guamwaterworks.org
Cc: garrett@guamwaterworks.org
Subject: Chaot Distribution Tracked Data

Hi Brett,

I have attached the current recorded flow data for the Chaot distribution line between Chaot
and Deep Well A-12, and a leak map showing the location of all the leaks found on the line.

All of the orange symbols circled in green have been fixed since March and the orange symbols
circled in red are still pending repair.

An initial leak (not on the leak map) was found near the Ordot Landfill at the end of 2022 and
was fixed at the beginning of 2023.

Before the leak was fixed, there was a difference of 197 to 224 gpm between the outflow
reading at Chaot and the reading at A-12. Only a small portion of this discrepancy was accounted
for, as approximately 95 billed customers used about 15.58 gpm. Taking customer billing into
account, there was still 181 to 208 gpm unaccounted for, with an average flowrate of 196 gpm
unaccounted for between the dates 12/13/2022 – 12/29/2022. It should be noted that the
meters were read once a day at various times of the day.

After the leak was fixed, there was a difference of 103 to 126 gpm unaccounted for between the
dates 1/3/2023 – 1/18/2023, with an average flowrate of 116 gpm unaccounted for. Although
this drop in unaccounted water shows that the leak was substantial, it should be noted that the
meters were read once a day at various times of the day.

On 1/23/2023, data loggers were installed to the flow meters to record the flowrate data.
Between the dates 1/24/2023 – 3/29/2023, there was a difference of 105 to 166 gpm
unaccounted for, with an average flowrate of 138 gpm unaccounted for. The flowrate was
recorded every 15 minutes, and the daily data point used in the tracked data is 9:30 AM.

Near the end of March, several points on the leak map were repaired. Between the dates
3/30/2023 – 5/10/23, there was a difference of 76 to 169 gpm unaccounted for, with an average
flowrate of 89 gpm unaccounted for. The flowrate was recorded every 15 minutes, and the daily
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data point used in the tracked data is 9:30 AM.
 
The amount of water unaccounted for has dropped significantly over the last several months;
however there is still a large amount of unaccounted water lost within the distribution line. Once
the last two leaks are repaired, we should see the amount of unaccounted water lost decrease
again.
 
Please let me know if you have any questions or concerns.
 
Regards,
 
William Esteves
Associate Engineer
Guam Waterworks Authority | Gloria B. Nelson Public Service Building, 688 Route 15, Mangilao,
Guam 96913
Tel:  +1 (671) 300-6070 | Email: wfesteves@guamwaterworks.org
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delta
Tank Inlet Flowrate Tank Inlet Totalizer Tank Outlet Flowrate Tank Outlet Totalizer customer use A-12 Vault Flowrate A-12 Vault Flowrate

gpm gal gpm gal gpm gpm gal
12/13/2022 afternoon 1124.66 1196.94 15.58 983.05 198.31
12/15/2022 5 00 AM 1260.57 1170.15 15.58 965.76 188.81
12/16/2022 3 20 PM 1080.92 1129.36 15.58 932.33 181.45 8 Minute Difference in Outlet Reading and PRV Reading
12/19/2022 12 26 PM 1060.26 608059.25 1166.08 4120342.25 15.58 958.36 12006759.00 192.14 10 Minute Difference in Outlet Reading and PRV Reading
12/21/2022 4 05 PM 1199.58 4186136.00 1201.23 7441731.5 15.58 989.86 14698769.00 195.79 8 Minute Difference in Outlet Reading and PRV Reading
12/22/2022 2 16 PM 1090.63 5696287.00 1195.43 8820048.00 15.58 978.7 15800366.00 201.15 8 Minute Difference in Outlet Reading and PRV Reading
12/23/2022 11 31 AM 966.17 6957785.50 1194.36 96518.52 15.58 973.43 16813536.00 205.35 8 Minute Difference in Outlet Reading and PRV Reading Tank Outlet Totalizer was reset
12/27/2022 9 15 AM 1038.42 3045642.75 1148.17 6160379.00 15.58 937.36 21740978.00 195.23 16 Minute Difference in Outlet Reading and PRV Reading
12/29/2022 12 53 PM 1015.76 0.00 1141.18 0.00 15.58 916.83 0.00 208.77 12 Minute Difference in Outlet Reading and PRV Reading All Totalizers were reset

1/3/2023 1 51 PM 1085.72 6826179.50 1036.73 6472939.00 15.58 899.67 5822217.00 121.48 22 Minute Difference in Outlet Reading and PRV Reading
1/4/2023 3 31 PM 1034.84 8473961.00 1012.35 8043808.00 15.58 894.19 7151110.50 102.58 9 Minute Difference in Outlet Reading and PRV Reading
1/5/2023 3 10 PM 1028.01 9929945.00 1027.98 9485167.00 15.58 901.44 8398697.00 110.96 8 Minute Difference in Outlet Reading and PRV Reading
1/6/2023 9 52 AM 1028.01 1076326.38 1029.08 622019.25 15.58 897.09 9379812.00 116.41 8 Minute Difference in Outlet Reading and PRV Reading Tank Outlet Totalizer was reset

1/10/2023 9 34 AM 1035.5 6804631.50 973.87 6534714.00 15.58 832.15 14489680.00 126.14 8 Minute Difference in Outlet Reading and PRV Reading
1/11/2023 12 27 PM 1042.56 8381595.50 965.26 8098480.50 15.58 825.31 15833274.00 124.37 8 Minute Difference in Outlet Reading and PRV Reading
1/13/2023 11 12 AM 942.29 1175579.38 995.33 608139.25 15.58 875.75 17974322.00 104 11 Minute Difference in Outlet Reading and PRV Reading Tank Outlet Totalizer was reset
1/18/2023 10 56 AM 979.02 7757009.00 1074.9 7199731.00 15.58 938.25 23595346.00 121.07 9 Minute Difference in Outlet Reading and PRV Reading
1/24/2023 9 15 AM 1057.5 1081.6875 15.58 937.5 128.6075 No difference in time between readings No totalizer data acquired
1/25/2023 9 15 AM 976.875 1116.1875 15.58 965.625 134.9825 No difference in time between readings No totalizer data acquired
1/26/2023 9 15 AM 1081.875 1157.6875 15.58 1005 137.1075 No difference in time between readings No totalizer data acquired
1/27/2023 9 15 AM 1083.75 1170.625 15.58 1021.875 133.17 No difference in time between readings No totalizer data acquired
1/28/2023 9 15 AM 1096.875 1156.6875 15.58 995.625 145.4825 No difference in time between readings No totalizer data acquired
1/29/2023 9 15 AM 1091.25 1129.4375 15.58 969.375 144.4825 No difference in time between readings No totalizer data acquired
1/30/2023 9 15 AM 1089.375 1087.4375 15.58 945 126.8575 No difference in time between readings No totalizer data acquired
1/31/2023 9 15 AM 1076.25 1093.375 15.58 943.125 134.67 No difference in time between readings No totalizer data acquired
2/1/2023 9 15 AM 1072.5 1077.5 15.58 924.375 137.545 No difference in time between readings No totalizer data acquired
2/2/2023 9 15 AM 1085.625 1077 15.58 931.875 129.545 No difference in time between readings No totalizer data acquired
2/3/2023 9 15 AM 1070.625 1092.3125 15.58 943.125 133.6075 No difference in time between readings No totalizer data acquired
2/4/2023 9 15 AM 1072.5 1078.5 15.58 928.125 134.795 No difference in time between readings No totalizer data acquired
2/5/2023 9 15 AM 1078.125 1115.3125 15.58 956.25 143.4825 No difference in time between readings No totalizer data acquired
2/6/2023 9 15 AM 1078.125 1087.6875 15.58 939.375 132.7325 No difference in time between readings No totalizer data acquired
2/7/2023 9 15 AM 1074.375 1086.6875 15.58 928.125 142.9825 No difference in time between readings No totalizer data acquired
2/8/2023 9 15 AM 1070.625 1081 15.58 939.375 126.045 No difference in time between readings No totalizer data acquired
2/9/2023 9 15 AM 1068.75 1112.125 15.58 963.75 132.795 No difference in time between readings No totalizer data acquired

2/10/2023 9 15 AM 1061.25 1062.4375 15.58 916.875 129.9825 No difference in time between readings No totalizer data acquired
2/11/2023 9 15 AM 1061.25 1113.75 15.58 952.5 145.67 No difference in time between readings No totalizer data acquired
2/12/2023 9 15 AM 1055.625 1113.5 15.58 952.5 145.42 No difference in time between readings No totalizer data acquired
2/13/2023 9 15 AM 1046.25 1088.3125 15.58 937.5 135.2325 No difference in time between readings No totalizer data acquired
2/14/2023 9 15 AM 1057.5 1070.8125 15.58 918.75 136.4825 No difference in time between readings No totalizer data acquired
2/15/2023 9 15 AM 1074.375 1064.3125 15.58 922.5 126.2325 No difference in time between readings No totalizer data acquired
2/16/2023 9 15 AM 1089.375 1062.6875 15.58 918.75 128.3575 No difference in time between readings No totalizer data acquired
2/17/2023 9 15 AM 1080 1077.4375 15.58 930 131.8575 No difference in time between readings No totalizer data acquired
2/18/2023 9 15 AM 1068.75 1224.3125 15.58 1065 143.7325 No difference in time between readings No totalizer data acquired
2/19/2023 9 15 AM 1143.75 1151.125 15.58 997.5 138.045 No difference in time between readings No totalizer data acquired
2/20/2023 9 15 AM 1005 1117.8125 15.58 969.375 132.8575 No difference in time between readings No totalizer data acquired
2/21/2023 9 15 AM 1111.875 1084.3125 15.58 931.875 136.8575 No difference in time between readings No totalizer data acquired
2/22/2023 9 15 AM 1115.625 1097.4375 15.58 946.875 134.9825 No difference in time between readings No totalizer data acquired
2/23/2023 9 15 AM 1091.25 1096.25 15.58 946.875 133.795 No difference in time between readings No totalizer data acquired
2/24/2023 9 15 AM 1072.5 1089.0625 15.58 941.25 132.2325 No difference in time between readings No totalizer data acquired
2/25/2023 9 15 AM 1078.125 1134.5 15.58 969.375 149.545 No difference in time between readings No totalizer data acquired
2/26/2023 9 15 AM 1081.875 1130.125 15.58 963.75 150.795 No difference in time between readings No totalizer data acquired
2/27/2023 9 15 AM 1095 1099.0625 15.58 945 138.4825 No difference in time between readings No totalizer data acquired
2/28/2023 9 15 AM 1085.625 1084.6875 15.58 935.625 133.4825 No difference in time between readings No totalizer data acquired
3/1/2023 9 15 AM 1081.875 1094.25 15.58 945 133.67 No difference in time between readings No totalizer data acquired
3/2/2023 9 15 AM 1083.75 1105.125 15.58 945 144.545 No difference in time between readings No totalizer data acquired
3/3/2023 9 15 AM 180 1146 15.58 995.625 134.795 No difference in time between readings No totalizer data acquired
3/4/2023 9 15 AM 1042.5 1153.6875 15.58 990 148.1075 No difference in time between readings No totalizer data acquired
3/5/2023 9 15 AM 1085.625 1172.3125 15.58 1005 151.7325 No difference in time between readings No totalizer data acquired
3/6/2023 9 15 AM 1203.75 1145.1875 15.58 990 139.6075 No difference in time between readings No totalizer data acquired
3/7/2023 9 15 AM 924.375 1078.5625 15.58 935.625 127.3575 No difference in time between readings No totalizer data acquired
3/8/2023 9 15 AM 1185 1085.875 15.58 935.625 134.67 No difference in time between readings No totalizer data acquired
3/9/2023 9 15 AM 1153.125 1092.875 15.58 939.375 137.92 No difference in time between readings No totalizer data acquired

3/10/2023 9 15 AM 1138.125 1090.5 15.58 937.5 137.42 No difference in time between readings No totalizer data acquired
3/11/2023 9 15 AM 1143.75 1183.5625 15.58 1020 147.9825 No difference in time between readings No totalizer data acquired
3/12/2023 9 15 AM 1141.875 1207.3125 15.58 1035 156.7325 No difference in time between readings No totalizer data acquired
3/13/2023 9 15 AM 1063.125 1193.6875 15.58 1038.75 139.3575 No difference in time between readings No totalizer data acquired
3/14/2023 9 15 AM 1091.25 1167.5 15.58 1008.75 143.17 No difference in time between readings No totalizer data acquired
3/15/2023 9 15 AM 1196.25 1153.125 15.58 1003.125 134.42 No difference in time between readings No totalizer data acquired
3/16/2023 9 15 AM 1190.625 967.1875 15.58 832.5 119.1075 No difference in time between readings No totalizer data acquired
3/17/2023 9 15 AM 1033.125 1194.0625 15.58 1038.75 139.7325 No difference in time between readings No totalizer data acquired
3/18/2023 9 15 AM 1066.875 1099 15.58 916.875 166.545 No difference in time between readings No totalizer data acquired
3/19/2023 9 15 AM 1066.875 1208 15.58 1036.875 155.545 No difference in time between readings No totalizer data acquired
3/20/2023 9 15 AM 1044.375 1187.125 15.58 1029.375 142.17 No difference in time between readings No totalizer data acquired
3/21/2023 9 15 AM 1036.875 808.8437 15.58 688.125 105.1387 No difference in time between readings No totalizer data acquired
3/22/2023 9 15 AM 1027.5 1129.625 15.58 973.125 140.92 No difference in time between readings No totalizer data acquired
3/23/2023 9 15 AM 1104.375 1116.8125 15.58 967.5 133.7325 No difference in time between readings No totalizer data acquired
3/24/2023 9 15 AM 0 1132.4375 15.58 984.375 132.4825 No difference in time between readings No totalizer data acquired
3/25/2023 9 15 AM 1123.125 1169.0625 15.58 1008.75 144.7325 No difference in time between readings No totalizer data acquired
3/26/2023 9 15 AM 1113.75 1170 15.58 997.5 156.92 No difference in time between readings No totalizer data acquired
3/27/2023 9 15 AM 1113.75 1119.8125 15.58 961.875 142.3575 No difference in time between readings No totalizer data acquired
3/28/2023 9 15 AM 1113.75 1137.5625 15.58 978.75 143.2325 No difference in time between readings No totalizer data acquired
3/29/2023 9 15 AM 1123.125 1126.375 15.58 971.25 139.545 No difference in time between readings No totalizer data acquired
3/30/2023 9 15 AM 1080 1096.0625 15.58 990 90.4825 No difference in time between readings No totalizer data acquired
3/31/2023 9 15 AM 1087.5 1090.0625 15.58 982.5 91.9825 No difference in time between readings No totalizer data acquired
4/1/2023 9 15 AM 1063.125 1107.3125 15.58 990 101.7325 No difference in time between readings No totalizer data acquired
4/2/2023 9 15 AM 1063.125 1120.125 15.58 1006.875 97.67 No difference in time between readings No totalizer data acquired
4/3/2023 9 15 AM 1059.375 1087.375 15.58 990 81.795 No difference in time between readings No totalizer data acquired
4/4/2023 9 15 AM 1055.625 1080.8125 15.58 978.75 86.4825 No difference in time between readings No totalizer data acquired
4/5/2023 9 15 AM 1081.875 1098.125 15.58 997.5 85.045 No difference in time between readings No totalizer data acquired
4/6/2023 9 15 AM 1063.125 1127.8125 15.58 1023.75 88.4825 No difference in time between readings No totalizer data acquired
4/7/2023 9 15 AM 1125 1087.1875 15.58 980.625 90.9825 No difference in time between readings No totalizer data acquired
4/8/2023 9 15 AM 1078.125 1128.625 15.58 1018.125 94.92 No difference in time between readings No totalizer data acquired
4/9/2023 9 15 AM 1093.125 1133.125 15.58 1020 97.545 No difference in time between readings No totalizer data acquired

4/10/2023 9 15 AM 1085.625 1114.0625 15.58 1006.875 91.6075 No difference in time between readings No totalizer data acquired
4/11/2023 9 15 AM 1089.375 1115.75 15.58 1005 95.17 No difference in time between readings No totalizer data acquired
4/12/2023 9 15 AM 1081.875 1106.1875 15.58 1003.125 87.4825 No difference in time between readings No totalizer data acquired
4/13/2023 9 15 AM 1130.625 1086.375 15.58 984.375 86.42 No difference in time between readings No totalizer data acquired
4/14/2023 9 15 AM 1053.75 1086.625 15.58 991.875 79.17 No difference in time between readings No totalizer data acquired
4/15/2023 9 15 AM 1042.5 1084.4375 15.58 984.375 84.4825 No difference in time between readings No totalizer data acquired
4/16/2023 9 15 AM 1035 1105.8125 15.58 986.25 103.9825 No difference in time between readings No totalizer data acquired
4/17/2023 9 15 AM 1044.375 1054.3125 15.58 960 78.7325 No difference in time between readings No totalizer data acquired
4/18/2023 9 15 AM 1125 1012.0625 15.58 916.875 79.6075 No difference in time between readings No totalizer data acquired
4/19/2023 9 15 AM 1040.625 1047.25 15.58 946.875 84.795 No difference in time between readings No totalizer data acquired
4/20/2023 9 15 AM 1046.25 1053.6875 15.58 956.25 81.8575 No difference in time between readings No totalizer data acquired
4/21/2023 9 15 AM 1070.625 1057.4375 15.58 965.625 76.2325 No difference in time between readings No totalizer data acquired
4/22/2023 9 15 AM 1083.75 1108.0625 15.58 997.5 94.9825 No difference in time between readings No totalizer data acquired
4/23/2023 9 15 AM 1053.75 1114.8125 15.58 1012.5 86.7325 No difference in time between readings No totalizer data acquired
4/24/2023 9 15 AM 1070.625 1075.75 15.58 978.75 81.42 No difference in time between readings No totalizer data acquired
4/25/2023 9 15 AM 1164.375 1074 15.58 980.625 77.795 No difference in time between readings No totalizer data acquired
4/26/2023 9 15 AM 1068.75 1061.5625 15.58 961.875 84.1075 No difference in time between readings No totalizer data acquired
4/27/2023 9 15 AM 1040.625 1076.0625 15.58 980.625 79.8575 No difference in time between readings No totalizer data acquired
4/28/2023 9 15 AM 1085.625 1045.125 15.58 948.75 80.795 No difference in time between readings No totalizer data acquired
4/29/2023 9 15 AM 1048.125 1104 15.58 993.75 94.67 No difference in time between readings No totalizer data acquired
4/30/2023 9 15 AM 1051.875 1110.8125 15.58 997.5 97.7325 No difference in time between readings No totalizer data acquired
5/1/2023 9 15 AM 1061.25 1156.5625 15.58 971.25 169.7325 No difference in time between readings No totalizer data acquired
5/2/2023 9 15 AM 1059.375 1075.625 15.58 982.5 77.545 No difference in time between readings No totalizer data acquired
5/3/2023 9 15 AM 1063.125 1087.25 15.58 991.875 79.795 No difference in time between readings No totalizer data acquired
5/4/2023 9 15 AM 1059.375 1071.75 15.58 976.875 79.295 No difference in time between readings No totalizer data acquired
5/5/2023 9 15 AM 1053.75 1083 15.58 988.125 79.295 No difference in time between readings No totalizer data acquired
5/6/2023 9 15 AM 1057.5 1120.125 15.58 1021.875 82.67 No difference in time between readings No totalizer data acquired
5/7/2023 9 15 AM 1059.375 1128.3125 15.58 1016.25 96.4825 No difference in time between readings No totalizer data acquired
5/8/2023 9 15 AM 1072.5 1080.5625 15.58 980.625 84.3575 No difference in time between readings No totalizer data acquired
5/9/2023 9 15 AM 1078.125 1092.1875 15.58 993.75 82.8575 No difference in time between readings No totalizer data acquired

5/10/2023 9 15 AM 1070.625 1091.5625 15.58 990 85.9825 No difference in time between readings No totalizer data acquired

Min Max 
between 
1/24 and 

3/29

Min 105.1387 Average Delta between 
12/13 and 12/29

196.3333333

Max 166.545 Average Delta between 
1/3 and 1/18

115.87625

Average Delta between 
1/24 and 3/29

138.1012492

Min Max 
between 
3/30 and 

5/10

Min 76.2325 Average Delta between 
3/30 and 5/10

88.87535714

Max 169.7325

Chaot PRV
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