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ABOUT THIS GUIDE*

This guide is designed to assist engineers, distribution superintendents and water quality managers in specifying and/or
identifying dead-end potable water mains that may have potential water quality issues based on water age. Aging potable
water can pose a health threat to consumers. As potable water ages two dynamics begin to occur:

* Dissipation of chlorine residual
*  Formation of Disinfection Byproducts (DBPs)

When initially added to water, chlorine maintains a steady residual level for about the first 150-200 hours (6-8 days). After
this initial period of time the dissipation rates on average for free chlorine and chloramines are 1.5 ppm per week and .625
ppm per week respectively. Most states require a minimum of .2 ppm. Additionally, disinfection byproducts (DBPs) may
begin to form in as little as 4-7 days and DBPs have been shown to cause such health issues as heart disease, cancer, etc.

The cells in the spreadsheet tables show the number of days on average that it takes the amount of the service connections
on a water line (of various pipe sizes) to turn over the water in the line. This calculated data is based on the following:

*  Number of gallons of water in a one-mile pipe (by pipe size)
« 180 per day average household usage of water

Kupferle manufactures a full line of automatic flushing stations that can easily assist in turning waterlines with aging water
issues over on a consistent basis keeping chlorine residual levels steadily safe and removing old water before disinfection
byproducts can form. These stations have been bench tested and approved by the EPA as a water conservation device under
the EPA Green Project Reserve Funding Program and have been shown to keep water safe while flushing up to 50% less
water compared to manual hydrants.
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*Data provided in this guide is for informational purposes only and does not guarantee results as there may be other additional factors that can effect water quality
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4/0(0/0|j0|0fOfO|O|jO|OfOfO|jO|O|Of2|1)21|2f1(1)1|1|1f1(1|1|1|1f1|1|1|1f1f1|1|1|21f1|1|1|1|1f1|1]|1]|1[2|2]|2

»/0(f0/0|jO0O|OfOfO|O|jO|OfOfO|jO|O|OfO|1)21|21|1f1)1|1|1f1f1)1|1|1f1|1|1|1f1f1|1|1|1f1|1]|1|1|1f1|1]|]1]|1[1|2]|2
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20112|3|4(5(6|7|8|9(10(11|11|12({13(14|15|16|17(18|19|20|21|22(23|24|25|26(27(28|29|30|31({32(33|34|34|35(36(37|38|39(40(41|42|43|44(45(46|47|48
3(1)11|12|{3(3(4|4|5|6(6|7|8|8(9(10/10{11|11(12(13|13|14|15(15|16|17|17(18(19|19|20|20(21(22|22|23|24(24|25|26|26(27(27|28|29|29(30(31|31|32
40(1|1)2|2[(3|3|4]|4|5(5|/6]|6|7|7(8|/8|9|9(10(10|1111|11(12{12|13|13|14(14|15|15|16|16(17|17|18|18(19(19|20|20|21(21(22|22|22|23(23|24
5{0(1|1]2|2[2(3|3|3|4(4|5|5|5|6(6|7|7|7|[8(8|8|9|9(10(10/10/11|11{11/12|12|13|13(13|14|14|15(15/15|16|16|/16(17(17|18|18|18(19|19
6/0|1|1|1(2|2|2|3|3(3|4|4|4(4(5|5|5|6(6|6|7|7|7(8|/8|8[9(9(9|10{10{10{11(11|11|11|12(12|12|13|13|[13(14|14|14|15(/15(15|16|16

710(1|1])1|1|2|2|2|2|3(3(3|4|4|4(4|5|5|5|5(6|6|6|7|7|7|7|8|8(8(8|/9|9|9(10/10/10{10({11(11|11|11|12(12(12|13|13|13(13(14

g)0(0|1)1|1[1(/2|2]2|2(3|3)|3|3|4(4|4|4|5|[5|[5|5|6|6|6(6|/6|7|7(7|7|8|8[8(8|/9|/9[9(9(10/10/10{10{11/11)11]11|11{12|12

sj0(0|1])1|1f1|1|2]|2|2(2|3)|3|3|3(3|4|4|4|4(4|5|5|5|[5|(6|6|6|6(6|7|7|7|7(7|8|8|8[8/9|/9|/9|9|9(10/10/10{10(10|11
wo/0/0|1|1f1|1]|1|2|2(2|2|2|2[3(3|3|3|3|[4(4|4|4|4|(5|5|5|5|[5(6|6|6|6(6(7|7|7|7(7|7|8|8|8(8/8|/9[9(9(9]|9]10
11/0{0]1|1|1|1|1)1({2]2|2|2|2[2]|3(3|3|3|3|3[4|4|4|4|/4|5|5|[5|5|5|5|6|6|6(6|6|6|7|7([7]|7|7|7|8|8|/8(8|8|9]|9
1200|0|0|1f1|1)1|1|1(2|2]2|2[2|2|3|3|3(3|3)|3|4[4(4|/4|4|4[4|5|5|5|5[5|5|6|6|6(6|6|6|7(7|7|7|7|7(7|8|8|8
130/0|0|1f1|1|1|1|1f1|2|2|2[2|2|2|3|3(3|3|3|3[3(4|/4|4|4[(4(4|4|5|5[5|5|5|5|[5|6|6|6|6(6|6|6|7|7(7|7|7]|7
14{0|0|0|21f21|1]|1|1|1f1|2|2|2|2|2|2|2|2(3|3|3|3[3(3|3|4|4(4(4|4|4|4(5|5|5|5|[5([5|5|5|6(6|(6|/6|6|6(6|7|7]|7
15)0{0jO|1|1|1|1)1f1]|1|1|2|2[2]2|2]|2|2|2|3[3|3|3|3|3[3|3(4|4|4|4|/4[4|4(4|5|5|5|5[5]|5[5|5|/6|6|6[(6]|/6|6|6
6{0|0j0|0Of21|1]1]|1|1f1|1]|1|2[2|2]|2]|2|2(2|2]|3|3[3(3|3]|3[|3[3(3)|4|/4|4(4|/4|/4|4[4|5|5|5|5[5|5|5|5|6(6|6]|6|6
17/0|0j0O|0Of21|1]1|1|1f1|1]|1|1[2|2|2|2|2(2|2|2|2[3(3|3|3|3(3(3)|3|3[{4(4/4|/4|4|(4(4|4|5|5|[5|5|5|5|5(5|5]|6/|6
1g{0|O0O|jO|Of21|1|1|1|1f1|1|1|1f1(2|2|2|2(2|2|2|2|2(3|3|3|3(3(3|3|3[(3(4(4|4|4|(4(4|4|4|4(4|5|5|5|5(5|5]|5]|5
19/0|0|O|Of2|1|1|1|1f1|1|1|1|1|2|2|2|2(2|2|2|2|2(2|3|3|3(3(3|3|3[3(3(3|4|4(4(4|4|4|4(4(4|4|5|5(5|5]|5]|5
2(0(0|0jO|0Of1|1)1]1|1f1|1)1]|1|1[2|2]|2]|2[2|2|2]|2|2(2|2]|3|3[3(3|3|3|3[3(3|3|4|4(4(4|4|4|4(4|4]|/4|4|[5|5]|5
2100(0|0jO|0Of1|1|1]|1|1f1f1|1]|1|1|1|2]|2|2|2(2|2|2|2(2|2]|2|3|3(3|3|3|3[3(3|3|3|3(4(4|4|4[|4(4|4|4|4[4|4)|5
22(0(0|0jO0O|Of21(21|1]|1|1f1(1|1|1|1(1|1]|2|2|2(2|2]|2|2(2|2]|2|2|3(3|3|3|3[3(3|3|3[|3(3(3|4|4[(4(4|4|4|4(4|4)|4
230(0|0jO|O|Of1|1]|1|1f1(1|1|1|1f1|1]|1]|2|2(2|2|2|2|2|2]|2|2|2(2|3|3|3[3(3|3|3|3(3(3|3|3|4(4|4|4|4(4(4|4
2/0|0|(0(0O(O|O|1]|1|2f1|1|1]|1|1|1f1|1|1]|2|2|2|2|2|2]|2|2|2(2|2]|2]|2|3|3(3|3|3|3|3(3(3[3[|3|3|4(4(4|4|4|4)|4
250(0|0jO|OfOf21|1]|1|1f1(1|1]|1|1f1|1|1|1|[2(2|2]|2|2|2|2|2|2|2(2|2]|2|3[3(3|3|3|3[3(3]|3|3|3(3(3|4|4[4(4|4
/0(0|O0jO|OfOf21|1]|21|21f1f1|1|1|1f1|1]|1|1|1(2|2|2|2(2|2]|2|2|2(2|2|2|2[3(3|3|3|3[3(3|3[|3[3(3|3|3[3([4(4|4
2710(0|0jO|OfOfO|1]|21|21f1(1|1|1|1f1|1|1|1|1(1]|2]|2|2|2|2]|2|2|2|2|2|2|2|[2(2|3|3|3(3(3]|3|3[3(3|3|3[3(3(3]|4
20|O0|OfOf(O|OjO|1|2f1|1|1|1|1|1f1|1|1|1|1|1|2|2|2]|2|2|2(2|2|2|2|2|2(2|2|2|3|3(3(3|3[|3|3|3(3(3[3[3]|3]|3
29/0(0|O0jO|OfOfO|1]|1|1f1f1|1|1|1f1|1)|1|1|1f1)|1]|2|2(2|2]|2|2|2(2|2]|2|2[2|2|2]|2|3(3|3]|3|3[3(3|3]|3[3[3[3]|3
|0({0|O0jO|OfOfO|1]|21|21f1f1|1|1|1f1|1]|1|21|1(1)|1|1|2(2|2]|2|2|2|2|2|2|2[2|2|2]|2|2(2|3]|3|3[3(3|3|3[3[3|[3]|3
330(0|0jO|OfOfO|O|1|21f1(1|1|1|1f1|1|1|21|1(1|1|1|1|[2|2]|2|2|2|2|2]|2|2|2|2|2]|2|2(2|2]|3|3|[3(3|3|3[|3[3|3]|3
2(0(0|0|jO0O|0OfOfO|O|1|21(21(1|1|1|1(1|1|1|1|1(1|1|1|1|1|2]|2|2|2|2|2]|2|2|2|2|2]|2|2(2|2]|2|3|3(3|3|3|3[3|3]|3
330(0|0jO|0OfOfO|O|1|1f1f1|1|1|1f1|1)1|1|1f1)1]|1|1f1|2]|2]|2|2(2|2|2|2[2|2|2]|2|2(2|2]|]2]|2|2(3|3|3|3[3|[3]|3
4/0(0|0|jO|OfOfO|O|1|21|1(1|1|1|1f1|1|1|21|1(1|1|1|1(1|1]|2|2|2|2|2]|2|2[2|2|2]|2|2|[2|2]|2]|2|2(2|3|3|3[3|[3]|3
3»0(0/0|jO0O|OfOfO|OjO|1f1f1|1|1|1f1|1|1|1|1f1|1|1|1(1|1]|1]|2|2(2|2]|2|2[2|2|2]|2|2|2|2]|2]|2|2(2|2|3|3[3|3]|3
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KUPFERLE MANUAL BLOW-OFF RECOMMENDED
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ENGINEERING DEAD-END MAIN SPEC GUIDE

LENGTH OF DEAD-END 6" MAIN (in miles)
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KUPFERLE AUTOMATIC FLUSHING STATION RECOMMENDED 2511 N. 9th Street
KUPFERLE MANUAL BLOW-OFF RECOMMENDED 2016 John C. Kupferle Foundry Company st. Louis, MO 63102



ENGINEERING DEAD-END MAIN SPEC GUIDE

LENGTH OF DEAD-END 8" MAIN (in miles)
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KUPFERLE AUTOMATIC FLUSHING STATION RECOMMENDED 2511 N. 9th Street
KUPFERLE MANUAL BLOW-OFF RECOMMENDED 2016 John C. Kupferle Foundry Company st. Louis, MO 63102



ENGINEERING DEAD-END MAIN SPEC GUIDE

LENGTH OF DEAD-END 10" MAIN (in miles)
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KUPFERLE AUTOMATIC FLUSHING STATION RECOMMENDED 2511 N. 9th Street
KUPFERLE MANUAL BLOW-OFF RECOMMENDED 2016 John C. Kupferle Foundry Company st. Louis, MO 63102



ENGINEERING DEAD-END MAIN SPEC GUIDE

LENGTH OF DEAD-END 12" MAIN (in miles)
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KUPFERLE AUTOMATIC FLUSHING STATION RECOMMENDED 2511 N. 9th Street
KUPFERLE MANUAL BLOW-OFF RECOMMENDED 2016 John C. Kupferle Foundry Company st. Louis, MO 63102



ENGINEERING DEAD-END MAIN SPEC GUIDE
LENGTH OF DEAD-END 14" MAIN (in miles)

KUPFERLE LUSHING STATION 2511 N, 9th Street
KUPFERLE MANUAL BLOW-OFF RECOMMENDED © 2016 John C. Kupferle Foundry Company St. Louis, MO 63102



ENGINEERING DEAD-END MAIN SPEC GUIDE

LENGTH OF DEAD-END 16" MAIN (in miles)
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