Proposed As Consent ltem

MINUTES OF THE
SHAKOPEE PUBLIC UTILITIES COMMISSION
September 9, 2024
Regular Meeting

1. Call to Order. President Krieg called the September 9, 2024 meeting of the Shakopee
Public Utilities Commission to order at 5:00 P.M. President Krieg, Vice President Letourneau,
Commissioner DuLaney, Commissioner Fox, and Commissioner Mocol were present.

o2 Communications. Greg Drent, General Manager, noted an SPU communication to a
customer appealing the backflow prevention penalty.

3. Consent Agenda. Mr. Drent noted that item 8d NES WTP Site Search Update: Shakopee
Gravel/Hawkins potential site will be removed from the agenda. Commissioner Mocol pulled
items 3j and 3. Inresponse to a question from Commissioner DuLaney on item 3d, Lon Schemel,
Water Superintendent, noted the large variance in water usage. Commission Mocol moved to
approve the consent agenda, as amended:

(a) August 5, 2024 minutes;

(b) September 9, 2024 Agenda;

(c) September 9, 2024 Warrant List;

(d) Monthly Water Dashboard for July 2024,

(e) Reservoir Structure Inspections;

(f) July 31, 2024 Financials Report;

(g) 2025 Budget Timeline;

(h) Statement of Work — Audit Services: Clifton, Larson Allen LLP (CLA);

(1) MMPA August 2024 Meeting Update;

(1) Controlled Substance and Alcohol Testing Policy

Commissioner Fox seconded the motion. Ayes: Krieg, Letourneau, DuLaney, Fox, and Mocol.
Nays: None. For items (3j) Res# 2024-27 Resolution of Appreciation to Gregory Triplett and
(3k) Res #2024-28 Resolution of Appreciation to Cynthia Nickolay, Commissioner Mocol
recognized both employees for their many years of service. She then moved approval of items 3j
and 3k; Vice President Letourneau seconded the motion. Ayes: Krieg, Letourneau, DuLaney, Fox,
and Mocol. Nays: None.

4. Public Comment Period. No public comments were offered.

5. Customer Appeal of Backflow Penalties. Mr. Drent noted that a customer disputed the
$150 penalty for the failure to test and submit documentation of the backflow prevention device
under SPU’s Backflow Prevention and Cross-Connection Control Policy. Under SPU’s appeal
process, Mr. Drent responded to the customer’s appeal by letter and the customer wished to
address the Commission on the issue. Mikhail Stalmakov spoke about the $150 penalty for failure
to complete the backflow prevention device testing and certification for his lawn sprinkler system.
Mr. Stalmakov noted that the law passed in 2015 refers to fire sprinkler systems and not lawn
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sprinkler systems. He reasoned that a lawn sprinkler does not have high pressure and has no
chance to get into the public water system because the pressure ends when the water is turned off.
Mr. Stalmakov also stated that state testing requirements apply to devices installed in 2016 or later
and that his system was installed before 2016. He asked the Commission to remove the $150
penalty.

President Krieg noted that it would be helpful for SPU staff to gather additional
information, including the applicable portions of the code, information to understand the risks of
contaminating the public water system, and potential federal Clean Water Act applicable
provisions. Commissioner Mocol moved to direct staff to respond to the information presented
and to come back with a draft of findings and determination for the Commission to consider at a
future meeting. Commission DuLaney seconded the motion. Ayes: Krieg, Letourneau,
DuLaney, Fox, and Mocol. Nays: None.

6. 2024 Comprehensive Water Plan Update. Joseph Adams, Planning and Engineering
Director, introduced Chad Katzenberger from SEH, Inc. to present the final comprehensive water
plan. Mr. Katzenberger noted that in evaluating a long-range capital improvement plan for water
facilities, Section 7 presents three separate tables that assume growth in the current city limits,
serving the areas of Louisville Township as a wholesale customer, and fully developing the water
system to serve Louisville Township. Mr. Adams explained that this document will be used in
future analysis of trunk water charges and water capacity charges, as well as capital improvement
plans and budgets. Commissioner Fox moved to accept the report as presented and use it as a
guide when preparing the Commission’s capital improvement plans and water system operating
budget. Commissioner Mocol seconded the motion. Ayes: Krieg, Letourneau, DuLaney, Fox, and
Mocol. Nays: None.

7. Water Report. Mr. Schemel reported that hydrant painting is almost complete with 40
hydrants out of 200 left to paint. He noted that due to an equipment delay, Pumphouse 23 is not
expected to be operational until mid-February. Mr. Schemel reported that SPU has received
testing results of 333 backflow systems, with 103 failures in test results. He noted that
approximately 1,300 systems remain to be tested.

8. AMI Water Meter Installations — Actions for Failure to Install. Sharon Walsh, Director of
Key Accounts/Marketing/Special Projects, provided an update as to 370 residential customers who
have not scheduled the AMI meter installation as of August 28, 2024. She noted that SPU has
sent three notices by mail; SPU staff also placed a door hanger notice on each customer’s door.
Under the policy approved by the Commission in February 2023, SPU will generate a phone call
to these customers and if they do not comply within 14 days, the penalty of $100 per month will
follow, with a return of certain funds upon compliance.

0. Jackson Township Park Water Service Request by the City of Shakopee. Mr. Adams gave
an overview of the request to install a water service in Jackson Town Hall to provide drinking
water in a park facility to be owned and maintained by the City of Shakopee. Commissioner Fox
moved approval of the water service to the City of Shakopee park facility consistent with
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Resolution #814. Commissioner Mocol seconded the motion. Ayes: Krieg, Letourneau, DuLaney,
Fox, and Mocol. Nays: None.

10.  Request o Authorized Use of Reclaimed Water in Car Wash. Mr. Adams explained that
Take 5 Car Wash has asked to use reclaimed water in its new automated car wash. If approved,
this measure would reduce the Met Council SAC unit determination for SAC and WCC fees. The
process requires a letter from the community supporting the application and necessary inspections
and record keeping. Commissioner Mocol moved to authorize the General Manager to proceed as
described in the staff report and to direct staff to update the Water Policy Manual to incorporate
the requirements to allow reclaimed water use in certain situations. Commission Fox seconded
the motion. Ayes: Krieg, Letourneau, DuLaney, Fox, and Mocol. Nays: None.

11.  Liaison Report. Commissioner DuLaney noted that he attended the Minnesota Municipal
Utilities Association summer conference, which included informative sessions on legislative
updates, emergency communications, and cybersecurity. He noted that City staff prepared a

memorandum of understanding for Jackson Township Commons, which will operate as a City
park.

12.  Electric Report. Brad Carlson, Electric Superintendent, provided project updates,
including the roundabout at Eagle Creek, joint trench work at Highview and Arbor Bluffs,
underground facilities at Sand Venture Pool, replacing battery pad in substation, permanent power
at St. Francis, lighting at Co Rd 78 and Co Rd 69, and 101 and removing overhead and installing
underground facilities at Shenandoah. Mr. Carlson noted that staff is busy installing electric AMI
meters, and in that process they have come across some problems requiring electricians to help
replace sockets. He reported twelve outages since the last Commission meeting, mostly from
storms, with three smaller outages related to cable issues.

13.  Marketing/Key Accounts Report. Ms. Walsh reported that SPU has installed
approximately 8,426 electric AMI meters and 4,365 AMI water meters. She noted that in
investigating a small percentage of water meters with leaks, no consistent cause has been
determined. She also reported that all AMI inventory has been received, including 33,500 meters
and 11,500 com-modulars. Ms. Walsh noted that the State launched a new conservation platform,
and SPU has submitted its 2023 results and its 2025 plans.

14.  Organizational Chart Changes 2024 — 2025. Mr. Drent described recommended changes
to the organizational chart, which included creating a Technical Service Supervisor position,
relocating the Dispatch/CSR position to customer service/billing, and creating a Communication
Specialist position. He noted that these changes will not have a financial impact on the 2024
budget and will be included in the 2025 budget process. Vice President Letourneau moved to
approve the 2024 — 2025 Organizational Chart as presented. Commissioner DuLaney seconded
the motion. Ayes: Krieg, Letourneau, DuLaney, Fox, and Mocol. Nays: None.
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15. General Manager Report. Mr. Drent provided an update on pending items, including
budget and capital improvement planning, compensation analysis, meeting with a potential large
power user, and updates to the Employee Handbook. He noted that SPU will prepare a two-year
Year in Review report in early 2025. Mr. Drent asked for two Commissioners to volunteer to
participate in an informal working group to assist with the budget process. President Krieg and
Vice President Letourneau volunteered to help.

16.  Adjourn. Motion by Commissioner Fox, seconded by Commissioner Mocol, to adjourn.
Ayes: Krieg, Letourneau, DuLaney, Fox, and Mocol. Nays: None.

Greg Drent, Commission Secretary
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Proposed As Consent ltem

SHAKOPEE PUBLIC UTILITIES COMMISSION

WARRANT LISTING

October 7, 2024

By direction of the Shakopee Pubiic Utilities Commission, the Secretary does hereby
authorize the following warrants drawn upon the Treasury of Shakopee Public Utilities

WEEK OF 09/06/2024

AAR BUILDING SERVICE CO.

ALTEC INDUSTRIES INC
ASTLEFORD INTL TRUCKS

BG MINNESOTA, INC.

BORDER STATES ELECTRIC SUPPLY
CITY OF SHAKOPEE

DSI/LSI

EUROFINS EATON ANALYTICAL, LLC
GRAINGER INC

HAWKINS INC

HENRICKSEN PSG

HREXPERTISEBP LLC

INNOVATIVE OFFICE SOLUTIONS
INT'L. UNION OF OPER ENGINEERS LOCAL 49
INTEGRATED PROCESS SOLUTIONS, INC
IRBY - STUART C IRBY CO

JT SERVICES

KATAMA TECHNOLOGIES, INC.

KRB DEVELOPMENT VIII LLC

LA MARCHE MFG CO

LLOYD'S CONSTRUCTION SERVICES
LOCATORS & SUPPLIES INC
LOFFLER COMPANIES - 131511
MINN VALLEY TESTING LABS INC
MMUA

MPOWER TECHNOLOGIES, INC.
NAPA AUTO PARTS

GERRY NEVILLE

CINDY NICKOLAY

OLSEN CHAIN & CABLE, INC.
RESCO

CODY SCHUETT

SCOTT COUNTY

VERIZON WIRELESS

VIVID IMAGE, INC,

WESCO RECEIVABLES CORP.
NCPERS GROUP LIFE INS,

ONE TECH ENGINEERING INC.
CENTERPOINT ENERGY - ACH
FURTHER - ACH

DELTA DENTAL PLAN OF MN
FURTHER - ACH

PRINCIPAL LIFE INS, COMPANY
MINNESOTA LIFE
HEALTHPARTNERS

PAYROLL DIRECT DEPOSIT 09.06.24
BENEFITS & TAXES FOR 09.06,24

Total Week of 09/06/2024

Commission:

$4,298.63 SEPTEMBER SPU BLDG CLEANING
$8,358.03 FREIGHT DUE ON HARNESS ORDER
$122,301,50 WO#2697 NEW DUMP TRUCK CHASIS
$166.72 IN-FORCE(E)
$44,608.85 ST LIGHT FOUNDATIONS
$5,000.00 NOTE: EDA FOR HAWKINS PROPERTY AQUIS
$445.11 SEPTEMBER GARBAGE SVC
$2,485.00 QUARRY WELL PHAS TESTING
$49.85 SAW BLADE (E)
$3,169.47 CHLORINE CYLINDERS
$4,094.54 INSTALL/STANDING DESKS FOR OFFICE
$131.25 AUGUST HR CONSULTING SERVICES
$508.38 OFFICE SUPPLIES
$812.00 HRS WORKED BTEN 7/20 & 8/16 2024
$960.92 SCADA ITEM REPAIR(W)
$1,448.92 POLYMER CUTOUT-CREDIT ($295,28) APPLIED
$5,852.25 PULL TAPE(E)
$562.50 AMI 2472 GENERAL CONSULTING FOR AUGUST
$33,154.25 WO#2632 WHISPERING WATER 2ND ADDN WM
$3,290.00 FERRORESONANT CHARGER FOR SUB REPAIR
$1,028.50 8/13-8/14 2024 30 YD DEMO/CONSTRUTION
$1,288.91 RED MARKING FLAGS(E)
$1,400.79 AMI WO#2718 WATER METER INSTALL NOTICES
$260.00 WATER TESTING NITRATES
$150.00 NW LINEMAN TUITION DYLAN RICHARDS
$874.50 AUG MPOWER CUSTOMER SVCS
$183.09 DELO 15W40 GAL/HYDRAULIC FLUID(E)
$92.46 REIMBURSE 138 MILES
$93.80 REIMBURSE 140 MILES
$985.31 CHAIN SLING,RATCHET PLUS(E)
$2,486.88 CONNECTOR PEDESTAL
$42.83 REIMBURSE GATORADE FOR CREW STORM WORK
$2,311.88 WO02715 MORAINE ADDN WM PLANREV INSPECTIO
$4,098.89 AUGUST CELL BILL
$650.00 SEPT RETAINER PERIOD 9/1-9/30 2024
$1,198.84 CREDIT FOR RTN ON RMA 002304
$192,00 AUG. PREMIUMS FOR LIFE INS.
$8,400.00 7/29-8/2/2024 TIME WORKED
$674.24 GAS USAGE 255 SARAZIN 7/8-8/7 2024
$212,74 FLEX CLAIM REIMBURSEMENT
$5,611.80 AUG. DENTAL PREMIUMS
$225.50 AUG. HSA ADMIN. FEES
$4,695.52 LTD AND STD PREMIUMS FOR AUG.
$1,130.94 MN LIFE AUG. PREMIUMS
$70,713.81 SEPT. PREMIUMS, AUG CHARGE MONTH
$139,716.58
$131,128.28

A
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WEEK OF 09/13/2024

CREDIT REFUNDS

ABDO LLP

HENRY AHMED

AMERICAN WATER WORKS ASSN
ANNETTE STANEK

MARK BANWART

BARNA GUZY & STEFFEN LTD

BARR ENGINEERING CO.

BORDER STATES ELECTRIC SUPPLY
WENDY BOUTELL

BRADLEY CARLSON

MERVYN CARRABON

LYNN CASSEM

CENTURY PROMOTIONAL ADVERTISING LLC
CHOICE ELECTRIC INC

CITY OF SHAKOPEE

CITY OF SHAKOPEE

CITY OF SHAKOPEE

CORE & MAIN LP

DAKOTA SUPPLY GROUP

HEATHER DEW

JEFFREY DEWAELE

DGR ENGINEERING

DIVERSIFIED ADJUSTMENT SERVICES INC
MARTIN DROUILLARD

BROC EBLI

EGAN COMPANY

GARY FEE

FERGUSON US HOLDINGS, INC.
FLYTE HCMLLC

FORMSTACK, LLC

FRONTIER ENERGY, INC.

TREVOR L GEIS

GOPHER STATE ONE-CALL
GRAINGER INC

GRAYBAR ELECTRIC COMPANY INC
HAWKINS INC

CYNTHIA HUTH

IRBY - STUART C IRBY CO

LAKE REGION CUSTOM WOODWORKS
AUSTEN LEADSTROM

DAN LEBENS

LLOYD'S CONSTRUCTION SERVICES
LOCATORS & SUPPLIES INC

LOFFLER COMPANIES - 131511

M E SIMPSON CO., INC

BRIAN MCCUSKER

CINDY MENKE

MICHELS UTILITY SERVICES

MINN VALLEY TESTING LABS INC
MINNESOTA SECURITY CONSORTIUM
NARDINI FIRE EQUIPMENT CO INC
GERRY NEVILLE

CINDY NICKOLAY

NISC

NORTHERN STATES POWER CO
NORTHERN TOOL & EQUIP CATALOG HOLD INC
OFFICE OF MNIT SERVICES

JOE OHNSTAD

JAC PAPINEAU

PITNEY BOWES GLOBAL FINANCIAL SERVIC
VLADAN PULEC

RESCO

RICE LAKE CONSTRUCTION GROUP
ROERS GENERAL CONTRACTING

RW BECK GROUP, INC, LEIDOS ENG. LL
CATHERINE SABLE

DAVE SEEKINS

SPENCER FANE LLP

SRF CONSULTING GROUP, INC.
FREDERICK STEFFEN

TESCO - THE EASTERN SPECIALITY COMPANY
TOM KRAEMER, INC

UPS STORE # 4009

RAJENDRA VALLAMKONDU

$9,002.45 CREDIT REFUNDS
$3,262.50 AUGUST FS ACCOUNTING SERVICE
$500.00 ENERGY STAR HEATING/COOLING REBATE
$240.00 MEMBERSHIP RENEWAL 12/1/24-11/30/25
$926.25 SPU 2023 YR/REVIEW COVER DESIGNS(E)
$30.00 RECYCLING REBATE
$3,575.00 WO#2844 E.SUBSTATION LEGAL FEES
$5,602.25 WO#2683 TANK 9 PROF SVCS JUNE-JULY
$157,030.30 SLEEVE ALUM TENSION SPLICE
$105.00 ENERGY STAR REFRIGERATOR REBATE
$266.72 PER DIEM/REIMBURSE MILEAGE MMUA RODEO
$500.00 ENERGY STAR HEATING/COOLING REBATE
$500.00 ENERGY STAR HEATING/COOLING REBATE
$480.64 SPU UNIFORM CLOTHING
$3,482.20 AMI WO#2472 METER SOCKET
$533,164.83 AUG 204 SW $413,700.19 / SD $119,464.64
$338,400.00 AUGUST PILOT MONTHLY TRF FEE
$1,080.04 AUG STORM DRAINAGE/SPU PROPERTIES
$3,187.09 PULSE CABLE FOR METERS(W)
$1,762.94 TRANSFORMER SAFETY LIFT
$500.00 ENERGY STAR COOLING/HEATING REBATE
$500.00 ENERGY STAR COOLING/HEATING REBATE
$1,071.50 WO#2837 SS31 LATERAL 3PH EXT 2024
$44.57 DUE TO COLLECTION AGENCY AUG STMT
$325.20 MILEAGE REIMBURSEMENT UMMA FEB 24
$143.10 IRRIGATION CONTROLLERS REBATE
$8,478.13 WO#2894 MNDOT SP7005-127 CAMERA SVC REFU
$500.00 ENERGY STAR COOLING/HEATING REBATE
$220.60 PTFE PIPE THRD TAPE/WOG 2PC SWT(W)
$10.00 AUGUST COBRA
$1,437.48 GOLD-ANNUAL CHARGE 8/1/24-7/31/25
$6,223.00 AUG 2024 C&I IMPLENTATION/PROG MGMT
$500.00 ENERGY STAR HEATING/COOLING REBATE
$1,205.55 AUGUST TICKETS
$566.91 MEASURING WHEEL(E)
$21.88 2 TERMINAL ADAPTER
$2,227.31 WATER WO#2851 PUMP
$75.00 ENERGY STAR REFRIGERATOR REBATE
$99,407.59 BRONZE VISE CONNECTORS(E)

$10,730.21 25% DOWN PYMT WOODWORK COMM ROOM W(02848

$75.00 ENERGY STAR REFRIGERATOR REBATE
$500.00 ENERGY STAR HEATING/COOLING REBATE
$614.25 RENTAL PD 8/6/24-9/3/24 30 YD DEMO & CON
$795.64 RED CONSTRUCTION MARKING PAINT(E)
$1,418.98 AMI WO 2718 WATER MTR INSTALL INSERTS
$18,805.00 LARGE WATER METER ANNUAL TESTING
$175.00 ENERGY STAR CLOTHES WASHER REBATE

$317.07 REIMB HALLOWEEN DECOR TRICK/TRUNK W CITY

$8,639.27 WO#2778 TRENCH @ ARBOR BLUFF 1ST ADDN
$260.00 WATER TESTING NITRATES
$212.50 SEPT 2024-JAN 2025 PRO LIC SEC AWARNESS
$793.96 INSPECTION NOVEC SYSTEM
$87.10 REIMBURSE 130 MILES
$116,58 REIMBURSE 174 MILES
$33,509.54 AUGUST PRINT SERVICES
$3,512.72 AUGUST POWER BILL
$59.97 BUCKETEER
$734.01 AUGUST WAN MONTHLY INVOICE
$500.00 ENERGY STAR COOLING/HEATING REBATE
$175.00 ENERGY STAR CLOTHESWASHER REBATE
$1,214.52 3RD QTR LEASE BILLING PD 6/30/24-9/29/24
$75.00 ENERGY STAR REFRIGERATOR REBATE
$119,463.03 PEDESTAL PRIMARY ENCLOSURE 1 PHASE
$303,146.80 WO#2581 PUMPHOUSE #23 - PYMT# 7
$32,311.35 ENERGY CONSERVATION LIGHTING ETC
$39,617.75 AUG 2024 SPU LONG RANGE PLANNING STUDY
$500.00 ENERGY STAR HEATING/COOLING REBATE
$50.00 ENERGY STAR CLOTHES WASHER REBATE
$15,569.50 AUGUST 2024 LEGAL FEES
$1,638.99 WO#2885 PROFESSIONAL SVCS JUNE
$154.05 IRRIGATION CONTROLLERS REBATE
$250.00 4TH QTR 10/1-12/31 2024 ADAPTIV SERVICES
$580.00 AMI WO02472 SEPT MONTHLY RENT
$209.18 WATER DEPT CHEMICAL SHIPMENT
$150.00 ENERGY STAR DISHWASHER REBATE



WEEK OF 09/13/2024 (CONTINUED)
VALLEY-RICH CO., INC

ALISHA VELAND

VERIZON WIRELESS

VESTIS FIRST AID & SAFETY SUPPLIES LOCK
JAMIE VON BANK

WATER CONSERVATION SERVICE INC
WESCO RECEIVABLES CORP.

XCEL ENERGY

AMERICAN NATL BANK MASTERCARD ACH
FIRST DATA CORPORATION

FURTHER - ACH

MMPA C/O AVANT ENERGY

MN DEPT OF REVENUE ACH PAYMENTS

Total Week of 09/13/2024

$2,083.03 REPAIR VALVE @ P.H. 6
$100.00 ENERGY STAR DISHWASHER REBATE
$106.87 BILLING PD 8/6-9/5 2024
$1,285.34 1ST AID KITS/CABINETS
$309.60 PER DIEM/REIMBURSE MMUA RODEO
$766.75 LEAK LOCATES @ 2062 CHESTER ST/SHAKO AVE
$4,964.93 COLORED 3M TAPE(E)
$4,519.65 7/24-8/22 2024 ELECTRIC SVC VALLEY PARK
$13,209.47 AUGUST CC STMT
$9,043.44 AUGUST CC FEES
$41.13 MEDICAL CLAIM FLEX REIMB
$4,490,382.49 AUGUST POWER BILL
$408,460.00 AUG 2024 SALES & USE TAX PAYABLE

$6,718,790.70




WEEK OF 09/20/2024

APPLE FORD OF SHAKOPEE
BADGER STATE INSPECT, LLC
BIRDS LAWN CARE LLC

BORDER STATES ELECTRIC SUPPLY
CDW GOVERNMENT LLC

CITY OF SHAKOPEE

COMCAST CABLE COMM INC

CORE & MAIN LP

CORVAL CONSTRUCTORS, INC
CUSTOMER CONTACT SERVICES
DAILY PRINTING, INC

FERGUSON US HOLDINGS, INC
GRAINGER INC

INNOVATIVE OFFICE SOLUTIONS
INTERSTATE ALL BATTERY CTR
IRBY - STUART C IRBY CO
JOHNSON CONTROLS FIRE PROTECTION LP
IT SERVICES

MIDWEST SAFETY COUNS, INC
MINN DEPT OF COMMERCE

MINN VALLEY TESTING LABS INC
MINNESOTA SECURITY CONSORTIUM
MPOWER TECHNOLOGIES, INC
NAGEL COMPANIES LLC

GERRY NEVILLE

CINDY NICKOLAY

SHORT ELLIOTT HENDRICKSON INC
TPG REAL ESTATE LLC

VERIZON

WESCO RECEIVABLES CORP
KELLEY WILLEMSSEN

FURTHER - ACH

PAYROLL DIRECT DEPOSIT 09.20.24
BENEFITS & TAXES FOR 09.20.24

Total Week of 09/20/2024

$683.21 OIL CHG WATER TRK#630
$2,066.00 TOWER 1 DISH PRECON/FINAL WALK
$3,843.99 AUGUST LAWN CARE
$324,005.85 AMI WO#2472 ELETRIC METERS
$1,569.59 MONITORS/DESK MOUNT
$6,751.68 AUGUST FUEL BILL
$2.30 CABLE BREAKROOMS 9/17-10/16 2024
$77.51 RUBBER METER WASHERS(W)
$1,508.00 REPLACED /REWIRED FUSE(E)
$813.50 ANSWERING SVC 9/17-10/14 2024
$1,450 00 AMI#2718 SPU WATER MTR DOOR HANGERS
$36227 PARTS FOR WATER DEPT
$274.99 SOLENOID ASSEMBLY,SLOAN
$557.50 CREDIT FOR OVERPYMT
$195.73 BATTERY(E)
$36,922 60 WO 2891 1000 ALUM 15KV CABLE
$650.25 ANNUAL CONTRACT SVCS 10/1/24-9/30/25
$1,457.65 CARRIAGE BOLT SET(E)
$642.23 DISPOSABLE LATEX GLOVES(W)
$10,558 75 2ND QTR FISCAL YR 2025 INDIRECT ASSESSME
$331.00 WATER TESTING NITRATES
$3,000.00 VCISO SVCS FOR Q3 (JUL, AUG, SEPT) 2024
$350.00 AMI 2478 & 2718 CLOUD HOSTING SERVER
$16,520.00 WO#2861 BORE @ WATER PARK
$168.17 REIMBURSE 251 MILES
$22.11 REIMBURSE 33 MILES
$11,398 64 WO#2868 SHPUC 11th Ave W WaterMain Imp
$105.00 REFUND PRIVTE HYDRANT INSPECTION
$577.56 TRUCK TRACKING
$4,657.73 CONNECTOR
$649.17 REIMB FOR 2024 COMP TRENDS SURVEY
$192.31 FLEX DAYCARE CLAIM REIMB
$134,811.96
$126,791 .88

$693,969.13




WEEK OF 0927/2024
JACK ANDERSON

KURT ANDERSON

ARAMARK REFRESHMENT SERVICES INC
B & B TRANSFORMER INC
BORDER STATES ELECTRIC SUPPLY
BRADLEY CARLSON

GREG DRENT

MIKE ENRIGHT

TIMOTHY FRIESEN

ANNE GILSDORF

MATTHEW GRIEBEL

BRAD GUSTAFSON

DAVID HAGEN

JACKLYN HANSON

HAWKINS INC

MATTHEW HEMKEN

BECKY HOFFARTH

LARRY HOLM

DAVID KELLOGG

TYRA KRATOCHVIL

RAYMOND LIGHTFOOT

MID AMERICA METER INC

MINN VALLEY TESTING LABS INC
MN DEPT OF HEALTH
ALEXANDER MOSTOV

TONY MYERS

GERRY NEVILLE

NORTHERN TOOL & EQUIP CATALOG HOLD INC

PUMP & METER SERVICE, INC
RADIAN RESEARCH INC

JUSTIN ROTERT

CODY SCHUETT

BRANDON SCHWARTZ

SCOTT COUNTY TREASURER
ELLE SEAVER

DAVE SEEKINS

T & R ELECTRIC SUPPLY CO INC
TEST GAUGE & BACKFLOW SUPPLY INC
PENNY THIELHORN
USABLUEBOOK

MICHAEL VOURLOS

RYAN WERMERSKIRCHEN
TONY ZIERMAN

FURTHER - ACH

ZAYO GROUP, LLC

Total Week of 09/27/2024

Grand Total

$500.00 ENERGY STAR COOLING/HEATING REBATE
$500.00 ENERGY STAR COOLING/HEATING REBATE
$117.09 COFFEE FOR BREAKROOMS

$16,995.00 150 KVA 3 PHSE TRANSFORMER

$22,578.76 AMI 2472 SOFTWARE
$354.72 PER DIEM ORLANDO FL/REIMB MILEAGE
$276.50 PER DIEM DULUTH MN 9/2024

$349.48 PER DIEM MARSHALL MN OH SCHOOL/REIM FUEL

$500.00 ENERGY STAR COOLING/HEATING REBATE
$500.00 ENERGY STAR COOLING/HEATING REBATE
$206.50 PER DIEM MARSHALL MN MMUA OH SCHOOL
$206.50 PER DIEM MARSHALL MN MMUA OH SCHOOL
$540.48 PER DIEM DULUTH MN/REIMB MILEAGE
$540.48 PER DIEM DULUTH MN/REIMB MILEAGE
$11,598.82 HYDROFLUOSILIC ACID/CHLORINE
$500.00 ENERGY STAR COOLING/HEATING REBATE
$105.00 ENERGY STAR REFRIGERATOR REBATE
$500.00 ENERGY STAR COOLING/HEATING REBATE
$50.00 ENERGY STAR CLOTHESWASHER REBATE
$354.50 PER DIEM ORLANDO FL NICS 2024 CONF
$500.00 ENERGY STAR COOLING/HEATING REBATE
$175.00 5/8X3/4 SHOP TEST DP(W)
$166 00 WATER TESTING COLIFORM

$30,369.33 3RD QTR 2024 COMM WATER SUPPLY SVC CONN

$125.00 ENERGY STAR CLOTHESWASHER REBATE
$540.48 PER DIEM DULUTH MN/REIMB MILEAGE
$178,89 REIMB 267 MILES
$69.97 PIPE WRENCH ALUM
$1,031.41 HYDRANT MTR #464624 RET'D REFUND DUE
$1,127.50 CUSTOMER SITE RECERTIFICATION SVC
$206.50 PER DIEM MARSHALL MN MMUA OH SCHOOL
$310.50 PER DIEM ORLANDO FL 9/15-9/19 2024
$276.50 PER DIEM DULUTH MN SCHOOLING
$2,100.00 SEPT FIBER
$206.50 PER DIEM MARSHALL MN MMUA OH SCHOOL
$125.00 ENERGY STAR CLOTHES WASHER REBATE
$21.38 PCB SAMPLE(E)
$542.63 REPAIR KITS(W)

$405.95 PER DIEM ORLANDO FL/REIMB TRANSPORTATION

$703.40 HACH DR300 CHLORINE
$347.43 PER DIEM ORLANDO FL NISC CONF 2024
$499.45 PER DIEM ORLANDO FL/REIM RENTAL CAR
$500.00 ENERGY STAR COOLING/HEATING REBATE
$19231 DAYCARE FLEX CLAIM RIMB

$4,975 58 T1 LINE,SPU,PIKE LAKE,S SUB

$102,970.54

$8,137,276.63
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Presented for approval by@imclor of Finance & Administration

Approved by General Manager

Approved by Commission President



Proposed As Consent ltem 3d

Monthly Water Dashboard
As of: August 2024 Shakopee Public Utilities Commission

ALL VALUES IN MILLIONS OF GALLONS

Element/Measure Water Pumped/Metered Monthly Avg

2021 173
Last 6 months actuals | 109 | 111 | 173 | 185 | 246 | 246 | 2022 167
2023 187
2023 2024
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Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 2024 Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec
| —o—Actisl —m—Plan s Biled =mwm=Plan Avg |
2023] Jan | Feb Mar | Apr | May | Jun Jul Aug | Sept | Oct | Nov Dec 2024) Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec
Actual 106 | 95 | 106 | 106 | 180 [ 334 | 361 | 328 | 278 | 137 | 103 107 107 | 100 | 109 | 111 | 173 | 185 | 246 | 246
Plan 102 | 90 | 100 | 99 | 162 | 312 | 290 | 256 | 230 | 144 | 97 100 101 | 92 | 103 | 102 | 162 | 301 | 346 | 305 | 254 | 144 | 100 | 103
YTD % * 106%| 107%| 107%| 107%| 107%| 91% | 85% | 84%
Billed | 91 | 87 | 84 | 107231327 [302327] 198 103 | 96 | 99 | 88 | 91 | 99 | 113 | 163

* Actual gallons pumped vs. Plan



Preposed As Consent Item 3e
PO Box 470 - 255 SarazinS_. ___
‘ S p U Shakopee, Minnesota 55379
Main 952.445-1988 - Fax 952.445-7767

Shakopee Public Utilities www.shakopeeutilities.com

TO: Greg Drent, General Manager é/&)

) ,{’1 t'!_/;
FROM: Lon R. Schemel, Water Superintendent 4 /| /
i f s

SUBJECT: 2024 Flushing Program Progress
DATE: October 3, 2024

Completed flushing areas are highlighted in blue as of the dates indicated.




SHAKOPEE PUBLIC UTILITIES

COMBINED STATEMENT OF REVENUES, EXPENSES AND CHANGES IN FUND NET POSITION

OPERATING REVENUES

OPERATING EXPENSES
Operation, Customer and Administrative
Depreciation
Total Operating Expenses

Operaling Income

NON-OPERATING REVENUE (EXPENSE)
Rental and Miscellaneous
Interdepartment Rent from Water
Investment Income
Interest Expense
Gain/(Loss) on the Disposition of Property
Total Non-Operating Revenue (Expense)

Income Before Contributions and Transfers
CAPITAL CONTRIBUTIONS
MUNICIPAL CONTRIBUTION

CHANGE IN NET POSITION

Year to Date Actual - August 31, 2024 Year to Date Budget - August 31, 2024 Electric Water Total Utili
Total Total YTD Actual v. Budget B/{W) YTD Aclual v. Budgst B/(W) YTD Actual v. Budget B/(W)
Efectric Water Utility Electric Water Utility ] % 3 % 3 %
5 38,851,492 4,214,374 43,065,866 40,930,642 4,732,367 45 663,008 (2,079,149) -5.1% (517,893) -10.9% (2,5697,142) 5.7%
32,334,537 2,778,163 35,112,690 35,624,797 3,196,481 38,721,278 3,180,260 9.0% 418,328 13.1% 3,608,588 9.3%
2,624,551 1,926,873 4,551,424 2,174,647 1,337,851 3,612,497 (449,905) -207% (589,022) -44.0% (1,038,927) -29.6%
34,959,089 4,705,026 39,664,115 37,899 444 4,534 331 42,233,775 2,740,355 7.3% (170,694) -3.8% 2,569,661 6.1%
3,892,402 (490,652) 3,401,751 3,231,198 198,038 3,429 234 661,205 20.5% (688,608) 347 .8% (27,484) -0.8%
384,499 523,692 908,191 160,198 72,539 232,738 224,301 140.0% 451,163 621.9% 675,453 290.2%
60,000 - 60,000 60,000 - 60,000 - 0.0% - 0.0% - 0.0%
1,443,002 1,034,394 2,477,396 679,103 324,777 1,003,881 763,899 112.5% 708,617 218.5% 1,473,516 146.8%
(58,546) (3,227) (61,772) (52,655} (8,000) (60,655) {5,891) -11.2% 4,773 59.7% (1,118) -1.8%
8,663 12,765 21,428 - - 8,663 0.0% 12,765 - 21,428 -
1,837,619 1,567,624 3,405,243 846,647 388,317 1,235,964 990,972 117.0% 1,178,308 302.7% 2,168,279 175.5%
5,730,022 1,076,972 6,806,994 4,077,845 587,353 4,665,198 1,652,176 40.5% 489,619 83.4% 2,141,796 45 9%
288,065 3,089,289 3,377,354 487,108 2,433,274 2,920,382 (199,043) 40.9% 656,015 27.0% 456,972 15.6%
(2,5618,306) (283,936) (2,6803,242) (2,423,260) (283,942) (2,707,202) {96,046) -4.0% 6.00 0.0% (96,040) -3.5%
3 3,498,781 3,882 325 7,381,106 2,141,692 2,738,884 4,878,378 1,357,089 63.4% 1,145,641 41.9% 2,502,730 51.3%
=—ch: = =




SHAKOPEE PUBLIC UTILITIES
ELECTRIC OPERATING REVENUE AND EXPENSE
For period ending August 31, 2024
YTD Actual v. Budget

YTD Actual YTD Budget Increase (decrease)
8/31/2024 8/31/2024 $ %
OPERATING REVENUES
Sales of Electricity
Residential $ 14,145,434 15,544,150 (1,398,716) 91.0
Commercial and Industrial 23,882,761 24,493,932 (611,171) 971.5
Total Sales of Electricity 38,028,194 40,038,082 (2,009,887) 895.0
Forfeited Discounts 161,269 203,746 (42,477) 79.2 (1)
Free service to the City of Shakopee 96,042 88,243 7,799 108.8
Conservation program 565,987 600,571 (34,584) 94,2
Total Operating Revenues 38,851,492 40,930,642 (2,079,149) 84.9
OPERATING EXPENSES
Operations and Maintenance
Purchased power 27,326,955 29,171,708 (1,844,753) 93.7
Distribution operation expenses 390,783 593,637 (202,854) 65.8 (2)
Distribution system maintenance 638,184 825,550 (187,366) 773 (3)
Maintenance of general plant 377,712 258,481 119,232 1461 (4)
Total Operation and Maintenance 28,733,635 30,849,376 (2,115,742) 93.1
Customer Accounts
Meter Reading 97,449 100,498 (3,049) 97.0
Customer records and collection 395,569 643,785 (248,216) 61.4 (5)
Energy conservation 156,416 607,592 (451,178) 257 (6)
Total Customer Accounts 649,434 1,351,875 (702.441) 48.0
Administrative and General
Administrative and general salaries 576,167 758,931 (182,765) 759 ()
Office supplies and expense 347,406 368,061 (20,655) 944
Outside services employed 280,513 383,751 (103,238) 731 (8)
Insurance 123,862 116,667 7,195 106.2
Employee Benefits 1,280,329 1,242 514 37,815 103.0
Miscellaneous general 343,191 453,621 {110,430) 75.7 (9)
Total Administrative and General 2,951,469 3,323,546 (372,077) 88.8
Total Operation, Customer, & Admin Expenses 32,334,537 35,524,797 (3,190,260) 91.0
Depreciation 2,624,551 2,174,647 449,905 120.7
Total Operating Expenses $ 34,959,089 37,699,444 (2,740,355) 92.7
Operating income 3 3,892,403 3,231,198 661,206 120.5

ltem Explanation of ltems Percentage Received/Expended Less than 80% or Grealer than 120% and $ Variance Greater than $15,000.

(1)  YTD budget variance in penalty revenue is down from budget. Collection reports are showing less penalities and disconnects since additional notification options are available through SmartHub.
(2)  YTD budget variance in distribution operating expenses is better than budgeted, labor and expenses have shifted to maintenance, AMI, and construction projects.

(3)  YTD budget variance in distribution system maintenance expenses is better than budgeted, labor and expenses have shifted to maintenance of general, AMI, and construction projects.

(4)  YTD budget variance in maintenance of general plant is higher than budgeted due to more labor and expenses being booked. Overall, operations and maintenance is still better to budget YTD.
(8)  YTD budget variance is due to lower credit card and collection expenses budgeted. New credt card rates through SmartHub is the factor contributing to this variance.

(6)  YTD budget variance is mainly due to timing of rebates and the budget having an even spread. Should stabalize throughout the year.

(7)  YTD budget variance is due to 2024 budget including two full time positions currently unfilled.

(8)  YTD budget variance is due to outside services that are not completed yet.

(9)  YTD budget variance is due to lower than projected miscellaneous labor and material actuals through August.



SHAKOPEE PUBLIC UTILITIES
WATER OPERATING REVENUE AND EXPENSE
For period ending August 31, 2024
YTD Actual v. Budget

YTD Actual YTD Budget Increase (decrease)
8/31/2024 8/31/2024 $ %
OPERATING REVENUES
Sales of Water $ 4,201,843 4,705,768 (503,925) 89.3
Forfeited Discounts 12,5631 26,599 (14,068) 471
Total Operating Revenues 4,214 374 4,732,367 (617,993) 89.1
OPERATING EXPENSES
Operations and Maintenance
Pumping and distribution operation 490,571 552,066 (61,495) 88.9
Pumping and distribution maintenance 426,763 489,014 (62,251) 87.3
Power for pumping 268,104 290,086 (21,982) 924
Maintenance of general plant 43,320 486,605 (3,284) 83.0
Total Operation and Maintenance 1,228,758 1,377,771 (149,012) 89.2
Customer Accounts
Meter Reading 46,957 47,535 (578) 98.8
Customer records and collection 116,188 163,440 (47,252) 711 (1)
Total Customer Accounts 165,337 210,975 (45,638) 78.4
Administrative and General
Administrative and general salaries 335,883 452 117 (116,234) 743 (2)
Office supplies and expense 116,709 91,605 25,105 127.4 (3)
Outside services employed 145,435 245,297 (99,862) 59.3 (4)
Insurance 41,317 30,075 11,242 137.4 (5)
Employee Benefits 599,835 603,713 (3,878) 99.4
Miscellaneous general 144,879 184,929 (40,050) 78.3 (6)
Total Administrative and General 1,384,058 1,607,735 (223,677) 86.1
Total Operation, Customer, & Admin Expenses 2,778,153 3,196,481 (418,328) 86.9
Depreciation 1,926,873 1,337,851 589,022 1440 (7)
Total Operating Expenses $ 4,705,026 4,534,331 170,694 103.8
Operating Income $ (490,652) 198,035 (688,687) (247.8)

Item  Explanation of items Percentage Received/Expended Less than 80% or Greater than 120% and $ Variance Greater than $15,000.

(1)  YTD budget variance is due to lower credit card and collection expenses budgeted. New credt card rates through SmartHub is the factor contributing to this variance.
(2)  YTD budget variance is due to 2024 budget including two full time positions currently unfilled.

(3) YTD budget variance is due to higher than projected office expenses through August, should stabalize throughout the year.

4) YTD budget variance is due to outside services that are not completed yet.

(5) YTD budget variance is due to timing of when insurance is paid. Should stabalize throughout the year.

(6)  YTD budget variance is due to lower than projected miscellaneous labor and material actuals through August.

7) The 2024 depreciation budget did not include the accelerated depreciation adjustment for the AMI project. $523K was not budgeted and is causing the higher variance.




SHAKOPEE PUBLIC UTILITIES

ELECTRIC OPERATING REVENUE AND EXPENSE

For period ending August 31, 2024

OPERATING REVENUES

Residential
Commercial and Industrial
Total Sales of Electricity

Forfeited Discounts
Free service to the City of Shakopee
Conservation program

Total Operating Revenues

OPERATING EXPENSES

Purchased power
Distribution operation expenses
Distribution system maintenance
Maintenance of general plant

Total Operation and Maintenance

Meter Reading
Customer records and collection
Energy conservation

Total Customer Accounts

Administrative and general salaries
Office supplies and expense
Outside services employed
Insurance
Employee Benefits
Miscellaneous general

Total Administrative and General

Total Operating Expenses

Depreciation
Total Operating Expenses

Operating Income

$
$

2023-2024
Increase (decrease)

2024 2023 $ %
14,145,434 14,495,211 (349,777) 97.6
23,882,761 24 499 207 (616,446) 97.5
38,028,194 38,994,418 (966,224) 97.5
161,269 221,478 (60,209) 72.8
96,042 80,561 15,481 119.2
565,987 581,718 (15,731) 97.3
38,851,492 39,878,175 ~(1,026,683) 97.4
27,326,955 29,815,568 (2,488,613) 91.7
390,783 465,670 (74,887) 839
638,184 787,468 (149,284) 81.0
377,712 160,341 217,371 235.6
28,733,635 31,229,047 (2,495,412) 92.0
97,449 90,412 7,037 107.8
395,569 502,893 (107,324) 78.7
156,416 276,970 (120,554) 56.5
649,434 870,275 (220,841) 74.6
576,167 519,074 57,093 111.0
347,406 330,146 17,260 105.2
280,513 293,731 (13,218) 95.5
123,862 87,747 36,115 141.2
1,280,329 1,315,070 (34,741) 97.4
343,191 322,994 20,197 106.3
2,951,469 2,868,762 82,707 102.9
32,334,537 34,968,084 (2,633,547) 92.5
2,624 551 1,864,066 760,485 140.8
34,959,089 36,832,150 (1,873,061) 94.9
3,892,403 3,046,025 846,378 127.8




SHAKOPEE PUBLIC UTILITIES
WATER OPERATING REVENUE AND EXPENSE
For period ending August 31, 2024

2023-2024
Increase (decrease)
2024 2023 $ %
OPERATING REVENUES $
Sales of Water 4,201,843 5,002,697 (800,854) 84.0
Forfeited Discounts 12,531 15,714 (3,183) 79.7
Total Operating Revenues 4,214,374 5,018,410 (804,036) 84.0
OPERATING EXPENSES
Operations and Maintenance
Pumping and distribution operation 490,571 581,408 (90,837) 84.4
Pumping and distribution maintenance 426,763 361,385 65,378 118.1
Power for pumping 268,104 243,450 24,654 110.1
Maintenance of general plant 43,320 48,715 (5,395) 88.9
Total Operation and Maintenance 1,228,758 1,234,958 (6,200) 99.5
Customer Accounts
Meter Reading 46,957 61,719 (14,762) 76.1
Customer records and collection 116,188 158,126 (41,938) 73.5
Energy conservation 2,192 380 1,812 576.8
Total Customer Accounts 165,337 220,225 (54,888) 751
Administrative and General
Administrative and general salaries 335,883 315,456 20,427 106.5
Office supplies and expense 116,709 103,797 12,912 112.4
Outside services employed 145,435 142,446 2,989 102.1
Insurance 41,317 37,141 4,176 111.2
Employee Benefits 599,835 597,313 2,521 100.4
Miscellaneous general 144,879 120,358 24,520 120.4
Total Administrative and General 1,384,058 1,316,511 67,547 105.1
Total Operating Expenses 2,778,153 2,771,694 6,459 100.2
Depreciation 1,926,873 1,279,572 647,301 150.6
Total Operating Expenses 4,705,026 4,051,266 653,760 116.1

Operating Income $ (490,652) 967,145 (1,457,797)  (50.7)
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PO Box 470 - 255 Sarazin Street
Shakopee, Minnesota 55379
Main 952.445-1988 - Fax 952.445-7767

Shakopee Public Utilities www.shakopeeutilities.com

October 2, 2024

TO: Greg Drent, General Manager WL)

FROM: Sharon Walsh, Director of Marketing, Key Accounts and Special Projects Q\B\‘ i
SUBJECT: Backflow Penalty Appeal and Resolution — Mr. Mikhail Stalmakov
Overview

On billing statement dated July 22, 2024, Mr. Stalmakov received a $150 penalty under the terms of the

Backflow Penalty Schedule that was approved by SPU Commissioners at the May 6, 2024 meeting. (See

attached schedule and communications.) He initiated an appeal that Mr. Drent responded to on August
8, 2024, response also attached. In disagreement with that response, Mr. Stalmakov requested to be on
the agenda at the next commission meeting.

At the September 9, 2024 Commission meeting, Mr. Stalmakov stated that the plumbing code applied to
fire sprinkler systems, not garden sprinkler systems. He also indicated there was no way for water to
backflow to the water system. And lastly, he noted that he was exempt from the policy because his
system was installed prior to 2016, making reference to the MN Dept of Labor and Industry “Fact Sheet:
Backflow Devices, 2020 Minnesota Plumbing Code” versus Minnesota Admin. Rule 4714.0603 and SPU’s
Backflow Prevention and Cross-Connection Control Policy (https://shakopeeutilities.com/wp-
content/uploads/2022/08/Backflow-Prevention-and-Cross-Connection-Control-Policy.pdf), in which no
irrigation system is exempt from testing based on installation date.*

At the conclusion of Mr. Stalmakov’s appeal to the Commission, staff was directed to further clarify the
risk of backflow to the water distribution system and/or customer taps and confirm the applicable
prevailing codes. These findings would be presented at a future Commission meeting.

Per Commission direction, attached are documents produced by the federal Environmental Protection
Agency (EPA) citing incidents of contamination, including E. coli, parasitic worms and other waterborne
disease outbreaks from non-protected systems. When testing backflow devices SPU found an average
failure rate of 33.9% - 1 in 3 systems on SPU’s distributed system were not protected. In 2023, 87
systems failed out of 231 systems tested. In 2024, 103 systems failed out of 341 systems tested. The
City of Shakopee has adopted the 2020 MN Plumbing Code and expressed support of SPU’s backflow
prevention efforts.

L1t should be noted that although SPU initially included a MN Department of Labor and Industry factsheet on its
website, given the confusion and conflict with the 2020 Plumbing Code and administrative rule, it has been

removed.
@



PO Box 470 - 255 Sarazin Street
Shakopee, Minnesota 55379
Main 952.445-1988 ¢ Fax 952.445-7767

Shakopee Public Utilities www.shakopeeutilities.com

The Commission also asked staff to consider federal law.? The federal Safe Drinking Water Act
established a framework for regulating contaminants in public water systems. Under the Act, states
have primary responsibility for public water systems. 42 U.S.C. § 300g-2(a); § 300f (defining public water
system); § 300g-3 (requiring owner or operator of public water system to provide notice if violation of
standards). In 1977, Minnesota enacted the Safe Drinking Water Act. Minn. Stat. §§ 144.381 — 144.387.
The State adopted the federal definition of public water systems (Minn. Stat. §144.382, subd. 4) and
defined a water supplier as one “who owns, manages or operates a public water supply.” Minn. Stat.
§144.382, subd. 5.

As the water purveyor who manages and operates a public water system, SPU follows not only the most
current MN Plumbing Code, but also state administrative rules (Minn. Admin. R. 4714.0603, 4720.0025).
None of these documents cite an installation date for testing parameters. Instead, they indicate a
minimum of testing schedule of “annual.”

In addition, and of significant importance, are the manufacturers’ maintenance and inspection
requirements of their backflow devices, citing “annual inspection” or “at least once per year or more”.
Examples attached.

Lastly, Mr. Stalmakov had the option of avoiding a $150 backflow penalty by requesting a lock-out of his
system until such time he was interested in running his irrigation system. SPU would perform the
lockout at no cost to Mr. Stalmakov. This action would have made Mr. Stalmakov compliant with the
policy.

Action Requested

Staff recommends denial of Mr. Stalmakov’s appeal to remove the $150 backflow penalty for failure to
comply with SPU’s Backflow Prevention and Cross-Connection Control Policy and approval of Resolution
2024-30, A Resolution Making Findings of Fact and Determining the Appeal Submitted by Mikhail
Stalmakov.

2 Although there was reference made to the Clean Water Act, the applicable federal legislation is the Safe Drinking

Water Act.
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DATE:
TO:
FROM:

Subject:

PO Box 470 255 Sarazin Stre...
Shakopee, Minnesota 55379
Main 952.445-1988 - Fax 952.445-7767

Shakopee Public Utilities www.shakopeeutilities.com

May 2, 2024

Greg Drent, General Manager W
Lon Schemel, Water Superintendent W

Backflow testing and penalty schedule

| thought | would take a step back and remind everyone the importance and
commitment to backflow testing and policy. Backflow occurs when the flow of water
reverses direction, potentially causing contaminated water to enter the clean water

supply. This poses serious health risks to consumers and can lead to regulatory
violations, fines, and damage to our reputation.

Here are some key points to remember about backflow prevention:

1.

Health and Safety: Backflow can introduce harmful substances such as
chemicals, bacteria, and other contaminants into our drinking water. These
contaminants can pose serious health risks, especially to vulnerable populations
such as children, the elderly, and individuals with compromised immune systems.
Regulatory Compliance: Compliance with backflow prevention regulations is
not optional—it is mandatory. It is essential that we adhere to all relevant
regulations and standards to protect public health and safety.

Protecting all Customers: Our commitment to providing safe, clean drinking
water to all customers is central to our reputation as a trusted provider. Any
incidents of backflow contamination can damage the trust and confidence that
our customers have in us. By prioritizing backflow. prevention, we demonstrate
our dedication to upholding the highest standards of quality and safety.
Responsibility of All Employees: Backflow prevention is not solely the
responsibility of a single department or individual. It requires the collective effort
of all employees and board of directors to identify potential risks, implement
appropriate prevention measures, and respond effectively to any incidents that

may arise. We must remain vigilant and proactive in our efforts to safeguard the
integrity of our water supply.

In conclusion, backflow prevention is a critical aspect of our operations that cannot be
overlooked. By prioritizing backflow prevention measures, we protect public health,

= —



PO Box 470 255 Sarazin Street
Shakopee, Minnesota 55379
Main 952.445-1988 Fax 952.445-7767

Shakopee Public Utilities www.shakopeeutilities.com

ensure regulatory compliance, and uphold our reputation as a trusted provider of clean
drinking water.

Attached is the backflow penalty schedule that we discussed at previous commission
meetings and guidelines you recommended.

SPU will be working with the City of Shakopee in the upcoming months to continue to
strengthen our position on backflow preventions and regulations.

Action: Approve Backflow Penalty Schedule

@



Backflow Penalty Schedule

1. Commerdal Annual Inspection:

1,

The Compliance Engine will send reminders via mail or email to commercial or industrial

customers approximately 30 days before the annual due date for testing their backflow
preventer assembly,

It is the owners' responsibility to contact an ASSE Certified Backflow Tester to have their
assembly(s) tested by the annual due date.

The tester must submit the test results to SPU via The Compliance Engine within 30 days of the
test.

If an assembly Is not tested within 45 days of the annual due date, the Compliance Engine will
send a deficiency notice to the owner.

A testing penaity of $150.00 will be imposed if test results are not received within 60 days after
the annual testing due date of the assembly.

The testing penalty will be refunded with a successful test submission to The Com pliance Engine
within 30 days of the penalty date.

If the backflow preventer test fails, the owner must repair and/or replace the device within 30
days. A repair penalty of $150.00 will be imposed if a failed backflow preventer is not repaired

and/or if passing test results are not submitted to SPU via The Compliance Engine within that
timeframe.

The repair penalty will be refunded with a successful test submission to The Compliance Engine
within 30 days of the penalty date.

SPU may discontinue water service at any time if a backflow assembly is not tested or if a hazard
exists to the municipal water system.

Il. Residential Annual Inspection:

1.

SPU via The Compliance Engine will send reminders via mail or email to residential customers

approximately 30 days before the annual testing due date for testing their backflow preventer
assembly.

Customers must contact an ASSE Certified Backflow Assembly Tester to have their backflow
assembly tested before their annual testing due date.

The tester must submit the test results to SPU via The Compliance Engine within 30 days of the
test.

If an assembly Is not tested and submitted within the month of their due date, it is considered
delinquent, and The Compliance Engine will send a delinquency notice ta the owner. (This

noftice will indicate a testing penalty will be applied to their utility account and the irrigation
system is scheduled for Lock-Out.)



5. Fordelinquent accounts, a one-time testing penalty of $150 will be imposed on the following
month’s billing statement if test results are not submitted (or submitted test results indicate a

failed test) by the cut-off prior to the billing date (approximately ten days before the scheduled
billing date).

If the backflow preventer test fails, the owner must repair and/or replace the device within 30

days of the failed test results and a successful test submitted. No additional testing penalities
will be imposed.

7. Atthe same time, the owner’s irrigation system will be in a lock-out status. Lock-outs will be

conducted by SPU, with the majority being completed in the off-season. This will prevent usage
the following season without proper testing.

8. Upon request by the customer, the testing penalty may be refunded with a successful test
submission to The Compliance Engine within 60 days of the original due date.

Lock-Out Tags: Lock-outs may be implemented In two ways. One, the customer requests a lock-out on
their system to avoid the annual testing requirement. Two, SPU issues a lock-out due to non-compliance,
A tamper seal and lack-out tag will be placed on the backflow preventer. When a system is locked out,
the system must not be used. The system must be winterized In order to be locked out.

Removal of Backflow Lock-Out Tag: Only SPU can remove the tamper seal and lock-out tag. If eitheris

altered in any manner, or removed by anyone other than SPU, a $250.00 non-refundable penalty will be
charged to the owner’s utility account.



PO Box 470 - 255 Sarazin Street
Shakopee, Minnesota 55379
Main 952.445-1988 - Fax 952.445-7767

Shakopee Public Utilities www.shakopeeutilities.com

August 8, 2024

Re: Request to Remove $150 charge

This letter respands to your recent communication dated July 30, 2024, requesting Shakopee Public Utilities (SPU)
remove the $150 charge regarding backflow prevention testing from the above account. In following SPU’s Backflow

Prevention and Cross-Connection Control Policy, SPU respectfully denies this request. | will respond specifically to
the items you noted.

First, your letter stated that “Minnesota law 603.5. that was passed in 2015 was designated and refer to Fire
sprinklers systems but not to garden sprinklers systems.” Please note the current regulations and Minnesota
Plumbing Code are not limited to fire sprinkler systems. The 2020 Minnesota Plumbing Code addresses “water-

operated equipment or mechanism” and Section 603.5.6 specifically references “lawn sprinklers and irrigation
systems.”

Second, your letter states “there is no law in Minnesota that requires testing garden backflow devices installed
before 2016.” We respectfully direct you to Minnesota Administrative Rule 4714.0603, subpart 1, which requires
devices for protection against backflow and testing “at the time of installation, report, or relocation and not less
than on an annual schedule thereafter...”, and the 2020 Minnesota Plumbing Code, Chapter 6. Neither regulation
limits the backflow prevention requirements to 2016 or earlier.

Finally, your letter states “there is no way for water to come to the city water through pipes from garden sprinklers
since there is no back pressure in the sprinklers system after sprinklers is turned off.” SPU acknowledges that the
risk for an individual resident’s lawn sprinkler system to contaminate the public water system may be low, but it also
notes there are over 6,000 devices connected to Shakopee’s water system and the protections of the regulations
benefit everyone. SPU is mindful of the need to protect the public water supply for the community as a whole.

We understand that this is a new policy and a change in practice. SPU is focused on doing everything in its power to
provide the safest drinking water we can to our customers.

Following SPU’s appeal policy, if you accept this response, please acknowledge it with an email or other written
response. If you are not in agreement, you have the right to request an audience with the Commission, by contacting
me and requesting to be added to an upcoming agenda on this issue for public discussion.

Sincerely,

Greg Drent
General Manager

@ —



1 MINNESOTA RULES 4714.0603

4714.0603 CROSS-CONNECTION CONTROL.
Subpart 1. Section 603.2. UPC section 603.2 is amended to read as follows:

603.2 Approval of Devices or Assemblies. Before a device or an assembly is installed for the
prevention of backflow, it shall have first been approved. Devices or assemblies shall be tested in
accordance with recognized standards or other approved standards. Backflow prevention devices
and assemblies shall comply with Table 603.2, except for specific applications and provisions as
stated in sections 603.5.1 through 603.5.23.

Devices or assemblies installed in a potable water supply system for protection against backflow
shall be maintained in good working condition by the person or persons having control of such
devices or assemblies. The devices or assemblies shall be tested at the time of installation, repair,
or relocation and not less than on an annual schedule thereafter, or more often where required by
the Authority Having Jurisdiction. Where found to be defective or inoperative, the device or assembly
shall be repaired or replaced. No device or assembly shall be removed from use or relocated, or
other device or assembly substituted, without the approval of the Authority Having Jurisdiction.

Testing shall be performed by a certified backflow assembly tester in accordance with ASSE
Series 5000.

UPC Table 603.2 is not amended.
Subp. 2. Section 603.5.4. UPC section 603.5.4 is amended to read as follows:

603.5.4 Heat Exchangers. Heat exchangers used for heat transfer, heat recovery, or solar

heating shall protect the potable water system from being contaminated by the heat-transfer
medium,

603.5.4.1 Single-Wall Heat Exchanger. Installation of a single-wall heat exchanger shall
meet all of the following requirements:

(1) Connected to:

(a) a low-pressure hot water boiler limited to a maximum of 30 pounds-force per square
inch gauge (psig) (207 kPa) by an approved safety or relief valve; or

(b) a steam system limited to a maximum of 15 psig (103 kPa).

(2) The heat-transfer medium is either potable water or contains fluids having a toxicity
rating or Class of 1.

(3) Bear a label with the word "Caution," followed by the following statements:

(a) The heat-transfer medium shall be water or other nontoxic fluid having a toxicity
rating or Class of 1 as listed in Clinical Toxicology of Commercial Products, 5th edition.

(b) The pressure of the heat-transfer medium shall be limited to 2 maximum of 30 psig
(207 kPa) by an approved safety or relief valve.

Official Publication of the State of Minnesota
Revisor of Statutes



4714.0603 MINNESOTA RULES 2

The word "Caution" and the statements in letters shall have an uppercase height of
not less than 0.120 inch (3.048 mm). The vertical spacing between lines of type shall
be not less than 0.046 inch (1.168 mm). Lowercase letters shall be compatible with
the uppercase letter size specifications.

603.5.4.2 Double-Wall Heat Exchanger. Double-wall heat exchangers shall separate
the potable water from the heat-transfer medium by providing a space between the two
walls that are vented to the atmosphere.

Subp. 3. Section 603.5.12. UPC section 603.5.12 is amended to read as follows:

603.5.12 Beverage Dispensers. Potable water supply to beverage dispensers, carbonated
beverage dispensers, or coffee machines shall be protected by an air gap or a vented backflow
preventer in accordance with ASSE 1022. For carbonated beverage dispensers, piping materials
installed downstream of the backflow preventer shall not be made of copper and not be affected
by carbon dioxide gas.

Subp. 4. Section 603.5.17. UPC section 603.5.17 is amended to read as follows:

603.5.17 Potable Water Outlets and Valves. Potable water outlets, freeze-proof yard hydrants,
combination stop-and-waste valves, or other fixtures that incorporate a stop-and-waste feature
that drains into the ground shall not be installed underground except for a freeze-proof yard
hydrant that is located at least two feet above the water table and at least ten feet from any sewer
or similar source of contamination.

Subp. 5. Section 603.5. UPC section 603.5 is amended by adding the following subsections:

603.5.22 Barometric Loop. A barometric loop is an acceptable method of protection of water

connections where an actual or potential backsiphonage hazard exists that is not subject to
backpressure.

603.5.23 Installation of Testable Backflow Prevention Assembly. Testable backflow
prevention assemblies meeting ASSE Standard 1013, 1015, 1020, 1047, 1048, or 1056 shall

be installed, tested, maintained, and removed in accordance with sections 603.5.23.1 through
603.5.23.4.

603.5.23.1 Notification of Installation. The administrative authority shall be notified before
installation of a testable backflow prevention assembly. The public water supplier shall be
notified of the installed testable backflow preventer assembly within 30 days following
installation on a community public water system.

603.5.23.2 Testing and Maintenance. The installation of a testable backflow prevention
assembly is permitted only when a periodic testing and inspection program conducted by
qualified personnel is provided by an agency acceptable to the administrative authority.
Inspection intervals shall not exceed one year. The administrative authority may require
more frequent testing if deemed necessary to ensure protection of the potable water. A
testable backflow prevention assembly shall be inspected after initial installation to ensure

Official Publication of the State of Minnesota
Revisor of Statutes
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that it has been properly installed and that debris resulting from the piping installation has
not interfered with the functioning of the assembly.

603.5.23.3 Inspection and Records. A test and inspection tag shall be affixed to the testable
backflow prevention assembly. The tester shall date and sign the tag and include the tester's
backflow prevention tester certification number. Written records of testing and maintenance
shall be maintained and submitted to the administrative authority, and to the public water
supplier, within 30 days of testing if installed on a community public water system.

603.5.23.4 Notification of Removal. The Authority Having Jurisdiction, in addition to the
public water supplier, shall be notified within 30 days following removal of a testable
backflow prevention assembly from a community public water system.

Statutory Authority: MSs 326B.43; 326B.435

History: 40 SR 71; 45 SR 1007
Published Electronically: September 27, 2021

Official Publication of the State of Minnesota
Revisor of Statutes



1 REVISOR 4720.0025

4720.0025 UNSAFE WATER CONNECTIONS.

There shall be no physical connection between any public water supply system intended
for potable or domestic use and any system, equipment, or device that may serve as a
source of contamination, unless protected by a properly maintained backflow preventer
approved by the commissioner. Backflow prevention for fire sprinkler systems must comply
with American Water Works Association Standard M14, section 6.3, as referenced in part
4715.2110.

Statutory Authority: MS s 144.383
History: 18 SR 1960
Published Electronically: October 27, 2003

Copyright ©2003 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
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Protecting Water Quality through Cross-Connection Control
and Backflow Prevention

Cross-connections are actual or potential connections between a potable water supply and nonpotable water plumbing.
Backflow is the unintended reversal of water flow through a cross-connection, which can result in a potentially serious public
health hazard. A cross-connection control and backflow prevention program helps prevent contaminants from entering a
drinking water distribution system. This fact sheet is part of EPA’s Distribution System Toolbox developed to summarize best
management practices that public water systems (PWSs), particularly small systems, can use to maintain distribution system
water quality and protect public health.

Examples of Utility Actions

At a western United States (U.S.)
PWS serving 2,500 people, a
customer created a cross-
connection when they connected
a surface water irrigation line to
the water system without
installing an approved backflow
prevention assembly. Irrigation
water flowed back into the county
water system when the pressure
in the irrigation line increased.
Samples tested positive for E. coli
and the Department of Water
issued a “Do Not Use” notice to
customers.

A PWS in the southeastern U.S.
serving 500,000 people
experienced a cross-connection
and backflow incident where
aqueous fire-fighting foam was
forced into the homes of an
estimated 40,000 customers,
After review of the incident, the
PWS installed a backflow
prevention assembly.

Cross-Connection Control, Backflow Prevention, and Water Quality

Backflow of untreated water through an unprotected cross-connection can lead
to serious chemical or microbiological contamination in distribution systems.
Cross-connections can occur between the PWS distribution system and private
irrigation systems, fire sprinkler systems, and other piping systems that receive
PWS drinking water.

When the pressure in a PWS distribution system is lower than in the connected
plumbing system, backflow contamination can occur.

A study published by the Water Research Foundation in 2010, using backflow-
detecting water meters, found that 5% of homes registered a backflow incident of
1 gallon or more each year. However, the impact of these residential backflow
incidents on distribution system disinfectant residual remains undetermined.
Cross-connection and backflow prevention programs vary by state and
municipality. Additional information may be available from state drinking water
programs, building code or plumbing authorities, and health departments.
Sanitary surveys, conducted at least once every three years for community water
systems and once every five years for non-community PWSs, offer opportunities
to identify potential cross-connections that put public health at risk.

Indicators of a Cross-Connection and Backflow Incident

Customer complaints of odor, discoloration of water, or direct physical harm are
the primary indicators of a backflow incident.

Decreases in water pressure can indicate the occurrence of a backflow incident,
as well as suggest where the incident may have occurred.

A short-term reduction in disinfectant residual could indicate a potential backflow
incident.

During periods of reversed flow, water meters might run in reverse.

Example of a double check
backflow prevention assembly

Disclaimer: To the extent this document mentions or discusses statutory or regulatory authority, it does so for information
purposes only. It does not substitute for those statutes or regulations, and readers should consult the statutes or regulations
themselves to learn what they require. The mention of trade names for commercial products does not represent or imply the
approval of EPA.




Cross-Connection Control and Backflow Incident Response

e In the case of a backflow incident, reverse the pressure differential that caused the backflow, if possible.
e |dentify and eliminate the cross-connection or install a backflow prevention assembly or device that meets local

and state requirements.

e Perform a systematic flushing or cleaning of the system while strategically minimizing the risk of drawing

contaminants into uncontaminated areas.

e Throughout the incident, continue to sample within and outside of the suspected contamination area to assess the

extent of the contamination.

e Maintain compliance with local discharge regulations for disposal of potentially contaminated water.
e After flushing and cleaning, test the drinking water in the affected areas to ensure it meets regulatory standards.

Example Elements of an Effective Cross-Connection Control and Backflow Prevention Program

e Legal authority: PWSs may need legal authority to implement and enforce the program, like requiring customers
to install and maintain backflow prevention assemblies. Rules may vary from state to state in terms of allowable
backflow prevention assemblies for different hazard types, testing frequency, and remedial repair options.

e Trained personnel: All backflow prevention staff should be trained and certified in testing backflow prevention
assemblies and distribution system operations. Certification requirements may vary from state to state.

o Recordkeeping: Recordkeeping should cover testing and repair activities, certification of inspection and repair
personnel, and records associated with backflow prevention assembilies in service, including inspection dates and

results.

e Public education: PWS customers should understand the potential health risks posed by cross-connections and
backflow and their responsibilities for testing and repairing backflow prevention assemblies on irrigation systems

or other potential cross-connections.

Table 1: Resources and Guidelines for Cross-Connection Control and Backflow Prevention

Resource Title and URL

Relevance to Cross-Connection Control and Backflow
Prevention

ASDWA. 2020. Distribution System Survey White Paper.
http://www.asdwa.org/

Summarizes survey findings about state cross-connection
control programs.

AWWA, 2015. M14 Backflow Prevention and Cross-Connection
Control: Recommended Practices. https://www.awwa.org/

Provides an in-depth analysis of causes and prevention of
backflow and cross-connections in potable water systems.

University of Southern California Foundation for Cross-
Connection Control and Hydraulic Research. 2012. Manual of
Cross-Connection Control, Tenth Edition.
https://fccchr.usc.edu

List of Approved Backflow Prevention Assemblies.
https://fcechr.usc.edu/list.html

The manual covers all aspects of cross-connection control and
backflow prevention. Associated resources available on the
FCCCHR website include a list of tested and approved backflow
prevention assemblies and field test kits, training videos, and
sample forms to be used in a cross-connection control
program.

USEPA. 2006. Cross-Connection Control: A Best Practices Guide.

http://nepis.epa.gov/

A concise summary of best practices for cross-connection
control.

USEPA. 2003. Cross-Connection Control Manual.
http://nepis.epa.gov/

Defines, describes, and illustrates typical cross-connections and
suggests simple methods and devices by which cross-
connections can be eliminated without interfering with the
functioning of plumbing or water supply distribution systems.

Office of Water (4606)
EPA 815-F-21-004

October 2021
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PREPARED BY:

U.S. Environmental Protection Agency
Office of Ground Water and Drinking Water
Standards and Risk Management Division
1200 Pennsylvania Ave., NW
Washington DC 20004

Background and Disclaimer

The USEPA is revising the Total Coliform Rule (TCR) and is considering new possible
distribution system requirements as part of these revisions. As part of this process, the
USEPA is publishing a series of issue papers to present available information on topics
relevant to possible TCR revisions. This paper was developed as part of that effort.

The objectives of the issue papers are to review the available data, information and
research regarding the potential public health risks associated with the distribution
system issues, and where relevant identify areas in which additional research may be
warranted. The issue papers will serve as background material for EPA, expert and
stakeholder discussions. The papers only present available information and do not
represent Agency policy. Some of the papers were prepared by parties outside of EPA,;
EPA does not endorse those papers, but is providing them for information and review.

Additional Information
The paper is available at the TCR web site at:

hitp://www.epa.gov/safewater/disinfection/tcr/requlation revisions.html

Questions or comments regarding this paper may be directed to TCR@epa.gov.
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A Best Practices Guide

Introduction

This Guide discusses the importance of controlling cross-connections
Purpose and preventing backflow occurrences from unprotected cross-
connections in the water system.

This Guide is intended for owners and operators of all public water

et Augionge systems serving fewer than 10,000 persons.

Key Cross-Connection Terms and Definitions

Term ' Definition

Any actual or potential connection between the public water supply and

Cross-connection N )
a source of contamination or pollution.

The flow of water or other liquids, mixtures, or substances into the
distributing pipes of a potable supply of water from any source or

Backilow sources other than its intended source. Backsiphonage is one type of
backflow.
Backflow that occurs when the pressure in an unprotected downstream
Backpressure

piping system exceeds the pressure in the supply piping.

Resulting from negative pressures in the distributing pipes of a potable

Backsiphonage water supply;

Where Can Cross-Connections Occur?

Cross-connections can occur at many points throughout a distribution system and a
community's plumbing infrastructure. Cross-connections can be identified by looking for
physical interconnections (or arrangements) between a customer's plumbing and the water
system. Some specific examples of backflow incidents that can occur are:

¢ Lawn chemicals backfiowing (backsiphoning) through a garden hose into indoor
plumbing and potentially into the distribution system.

¢ Backsiphonage of "blue water" from a toilet into a building's water supply.

2y 7 ¢ Carbonated water from a restaurant's soda dispenser entering a water system due to
v ’f. . backpressure.

+ Backsiphonage of chemicals from industrial buildings into distribution system mains.

= + Backflow of boiler corrosion control chemicals into an office building's water supply.




Cross-Connection Control and Backflow Prevention Programs

Why is it Important to Have a Cross-Connection Control and Backflow Prevention Program?

Having a program in place to control cross-connections and prevent backflow is critical to ensuring the safety of the
drinking water you provide to your customers:

*

Cross-connections are ever-present dangers that exist in most water systems and can result in serious
chemical or microbiological contamination events in drinking water systems.

Cross-connections should be protected in order to prevent backflow, which can be hard to detect.

In any distribution system, potential cross-connections and therefore sources of contamination can be numerous,
varied, and unpredictable.

Having these programs in place can help you avoid the costs of responding to a contamination incident.

What Do Cross-Connection Control and Backflow Prevention Programs Involve?

Cross-Connection Control and Backflow Prevention Programs vary by state and municipality. For more
information, talk with your state primacy drinking water program, state building code or plumbing authority, or health
department. Cross-Connection Control Programs may involve:

*

*

Authority to implement and enforce a Cross-Connection Control Program.

Compliance with state or primacy agency plumbing and building codes or plumbing authority and local
ordinances.

Public education programs.

Training for water system operators and other personnel on hazard surveys; cross-connection identification;
and backflow device installation, testing, repair, and maintenance.

Record keeping and reporting.
Installation and testing of devices that prevent backflow consistent with the level of hazard.

Periodic inspection and testing of devices by certified testers.

How Can I Start Implementing a Cross-Connection Control and Backflow Prevention Program?

You are responsible for ensuring that the water you provide to customers meets all federal and state standards and
that its quality is not compromised within your distribution system. Developing a comprehensive Cross-Connection
Control and Backflow Prevention Program is one way to ensure the quality of your water and prevent any problems that
could occur in your distribution system. If you do not already have a program in place, consider taking the following

steps:

*

Contact your state primacy or other agency for more information on the basic concepts of cross-connection
control and backflow prevention and information on other water systems in your area that have developed a
program.

Determine if you will have to take any legal steps to establish local cross-connection control and backflow
prevention ordinances, with assistance from your state and local government.

List the goals for your program in order of priority. For example, is it more important to develop a public education
campaign or to conduct a survey of backflow devices at industrial and commercial facilities served by your
system?

Develop a proposed timeline for implementing your program.

Review the plan with your local government, state, and any other key stakeholders.

Hold public meetings and send notices to customers to educate the community about the need for a program
and how it may affect them.

Plan to monitor your progress in implementing your program and protecting public health.

Conduct initial hazard testing, as required.




Piumbing and
Distribution System
Operation Practices

How Can | Reduce and Prevent Cross-Connections?

Hire approved personnel for the installation of any contaminant backflow prevention
devices to ensure that local codes and manufacturer's recommendations are met.

Use only assemblies or devices approved by the appropriate state or local authority.

Test all backflow prevention devices at the frequencies recommended or required by your
state.

Provide backflow prevention in new construction through coordination with the local
building inspector's office.

Inspections

For existing buildings, develop a program in-house or with plumbing or water system
personnel to inspect for the adequacy of cross-connection control. Prioritize inspections
based upon the expected degree of risk.

Make sure that a backflow inspector conducts inspections for hazards to be controlled.

For both new construction and existing buildings, require continued inspection and testing
of backflow devices.

Fire Hydrant
Connection
Procedures

Ensure that construction contractors or anyone using a hydrant to fill a tank intended to
carry potable water exercises safe fire hydrant connection procedures to prevent backflow.

What Technologies are Available to Control Cross-Connections and Prevent Backflow?

The type of backflow that is most likely to occur in your system (either from backpressure or backsiphonage) and the
related health effects will determine which backflow prevention technology is best for your water system. The available
technologies are described briefly below.

Technology

Description

Atmospheric Vacuum
Breaker

Consists of float check, check seat, air inlet port, and possibly a shutoff valve immediately
upstream.

Allows air to enter the downstream water connection to prevent backsiphonage.

Used for backsiphonage conditions only.

Pressure Vacuum
Breaker Devices

Consist of vacuum breakers with a loaded check valve and a loaded air inlet valve.

Used for backsiphonage conditions only.

Double Check Valve
Devices

Consist of two independently acting, tightly closing, resilient seated check valves in series
with test ports.

Have tightly closing, resilient seated shutoff valves attached at each end of the assembly.
Prevent backflow under backsiphonage and backpressure conditions.

Typically approved for only low to medium hazards.

Air Gaps

Physical separation between a potable water system and a receiving vessel or source of
contamination.

Air gap between the outlet of the potable system and the flood level rim of the receiving
vessel or any source of contamination must be at least twice as large as the diameter of
the potable water outlet and never smaller than 1 inch.

May require additional pumping downstream of air gap.
Safest and simplest means under backsiphonage and backpressure conditions.

Useful for all hazard levels.

Reduced Pressure
Zone Backflow
Devices

Similar to the double check valve devices, but also contain an independently acting
pressure relief valve between the two check valves (which sits lower than the first check
valve).

Protect against high water pollution hazards.

Protect against backsiphonage and backpressure.




What Should | Do in Case of a Backflow Event?

Step 1 | ¢ Stop the pressure differential that caused backflow of contamination, if possible.

¢ |dentify and remove the cross-connection.

Step 2 | ¢ Contact appropriate state or local authorities to report the incident.

* Inareas where public exposure to harmful contaminants is suspected, provide
immediate notice to affected consumers regarding water usage and consumption
and contact appropriate state or local authorities to report the incident. Public
notice should explain the cause of the contamination and corrective actions that
are underway and should include any appropriate health effects language.

+ Provide updated public notification as appropriate during and after removal of
contamination from the system.

Step 3 [ # If the contamination is limited to a small area, proceed to step 6.

+ [If the extent of the contamination is unknown or is extensive, proceed to step 4.
(if sampling and testing of the water can be arranged immediately, the results
could be used to determine the extent of the contaminants involved.)

Step 4 | o Develop a plan for systematic cleaning or flushing of the system to minimize the
risk of drawing contaminants into uncontaminated areas.

¢ The plan should indicate the amount of water and the length of time needed to
completely flush the system. The direction of flow should draw clean water
through the contaminated site and prevent any contaminated water from entering
uncontaminated areas. Depending upon the nature of the contamination, some
wastes may be discharged into the sanitary sewer system and some may need
special handling or treatment.

Step 5 | ¢ Throughout the situation, continue to sample within and outside the suspected
contaminated area to assess the extent of the damage. Skip step 6.

Step 6 | ¢ Perform system flushing and, where necessary, cleaning of the customer's
system.

Step 7 | ¢ After flushing and any necessary cleaning, test the drinking water in affected
areas to ensure the contamination has been removed.

Step 8 | & Ensure that the source of contamination has been removed or that the risk of
contamination has been eliminated using backflow prevention measures that
meet local and state requirements.

For additional information:
Call the Safe Drinking Water Hotline at 1-800-426-4791, visit the EPA Web site at
www.epa.gov/safewater/smallsys.html, or contact your State drinking water representative.

Office of Water September 2006 EPA816-F-06-035 - > :(0"
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Preface

Plumbing cross-connections,
which are defined as actual
or potential connections
between a potable and non-
potable water supply, constitute
a serious public health hazard.
There are numerous, well-
documented cases where cross-
connections have been respon-
sible for contamination of
drinking water, and have
resulted in the spread of disease.
The problem is a dynamic one,
because piping systems are
continually being installed,
altered, or extended.

Control of cross-connec-
tions is possible, but only
through thorough knowledge
and vigilance. Education is
essential, for even those who are
experienced in piping installa-
tions fail to recognize cross-
connection possibilities and
dangers. All municipalities with
public water supply systems
should have cross-connection
control programs. Those
responsible for institutional or
private water supplies should
also be familiar with the
dangers of cross-connections
and should exetcise careful
surveillance of their systems.

This Cross-Connection Control
Manual has been designed as a
tool for health officials, water-
works personnel, plumbers, and
any others involved directly or

ii * CROSS-CONNECTION CONTROL MANUAL

indirectly in water supply
distribution systems. It is
intended to be used for educa-
tional, administrative, and
technical reference in conduct-
ing cross-connection control
programs. This manual is a
revision of an earlier book
entitled Water Supply and
Plumbing Cross-Connections (PHS
Publication Number 957),
which was produced under the
direction of Floyd B. Taylor by
Marvin T. Skodje, who wrote
the text and designed the
illustrations.

Many of the original
illustrations and text have been
retained in this edition. Previ-
ous revisions were done by
Peter C. Karalekas, Jr. with
guidance from Roger D. Lee
incorporating suggestions made
by the staff of the EPA Water
Supply Division, other govern-
mental agencies, and interested
individuals.

This 3rd edition was
produced as a result of an
updated need for cross-
connection control reference
material reflecting an increase
in cross-connection control
activity throughout the United
States. It has been revised and
re-issued reflecting a demand
for its use, together with
requests for a document that
covers the broad spectrum of

cross-connection control from
both the basic hydraulic
concepts through the inclusion
of a sample program that can
be a guide for a program at the
municipal level. New backflow
devices have been included in
this revision that are now being
produced by manufacturers
reflecting the needs of the
market. Updated actual cross-
connection case histories have
been added containing graphic
schematic illustrations showing
how the incidents occurred and
how cross-connection control
practices could be applied to
eliminate future re-occurrence.
A more detailed explanation of
cross-connection control
“containment” practice has
been included together with the
use for “internal backflow
protective devices” and “fixture
outlet protection”.

This 1989 edition was
prepared by Howard D.
Hendrickson, PE, vice president
of Water Service Consultants,
with assistance from Peter C.
Karalekas, Jr. of Region 1, EPA,
Boston.

This latest (2003) edition
has technical corrections
provided by Howard D.
Hendrickson, PE., showing
updates on pages iv, 18, 23, 30,
31, and 32.
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An AWWA

Statement of Policy
on Public Water Supply Matters.

Cross Connections

dopted by the Board of
Directors Jan. 26, 1970,
revised June 24, 1979, reaf-
firmed June 10, 1984 and
revised Jan. 28, 1990 and Jan.
21, 2001.

The American Water
Works Association (AWWA)
recognizes water purveyors
have the responsibility to
supply potable water to their
customers. In the exercise of
this responsibility, water
putveyors or other respon-
sible authorities must
implement, administer, and
maintain ongoing backflow
prevention and cross-
connection control programs
to protect public water
systems from the hazards
originating on the premises
of their customers and from
temporary connections that
may impair or alter the water
in the public water systems.
The return of any water to
the public water system after
the water has been used for
any purpose on the
customer’s premises or
within the customer’s piping
system is unacceptable and

opposed by AWWA.
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The water purveyor shall
assure that effective backflow
prevention measures COmMmMen-
surate with the degree of
hazard, are implemented to
ensure continual protection of
the water in the public water
distribution system. Customers,
together with other authorities
are responsible for preventing
contamination of the private
plumbing system under their
control and the associated
protection of the public water
system.

If appropriate back-flow
prevention measures have not
been taken, the water purveyor
shall take or cause to be taken
necessary measures to ensure
that the public water distribu-
tion system is protected from
any actual or potential
backflow hazard. Such action
would include the testing,
installation, and continual
assurance of proper operation
and installation of backflow-
prevention assemblies, devices,
and methods commensurate
with the degree of hazard at the
service connection ot at the
point of cross connection or
both. If these actions are not
taken, water service shall
ultimately be eliminated.

To reduce the risk private
plumbing systems pose to the
public water distribution
system, the water purveyor’s
backflow prevention program
should include public education
regarding the hazards backflow
presents to the safety of
drinking water and should
include coordination with the
cross connection efforts of local
authorities, particulatly health
and plumbing officials. In areas
lacking a health or plumbing
enforcement agency, the water
purveyor should additionally
promote the health and safety
of private plumbing systems to
protect its customers from the

hazards of backflow.



Chapter One

Purpose
and Scope

ublic health officials have

long been concerned
about cross-connections and
backflow connections in
plumbing systems and in public
drinking water supply distribu-
tion systems. Such cross-
connections, which make
possible the contamination of
potable water, are ever-present
dangers. One example of what
can happen is an epidemic that
occutred in Chicago in 1933.
Old, defective, and improperly
designed plumbing and fixtures
permitted the contamination of
drinking water. As a result.
1,409 persons contracted
amebic dysentery; there were
98 deaths. This epidemic, and
others resulting from contami-
nation introduced into a water
supply through improper
plumbing, made clear the
responsibility of public health
officials and water purveyors for
exercising control over public
water distribution systems and
all plumbing systems connected
to them. This responsibility
includes advising and instruct-
ing plumbing installers in the
recognition and elimination of
Cross-connections.

Cross-connections are the
links through which it is
possible for contaminating
materials to enter a potable
water supply. The contaminant
enters the potable water system
when the pressure of the
polluted source exceeds the
pressure of the potable source.
The action may be called
backsiphonage or backflow.
Essentially it is reversal of the
hydraulic gradiear that can be
produced by a variety of
circumstances.

It might be assumed that
steps for detecting and elimi-
nating cross-connections would
be elementary and obvious.
Actually, cross-connections may
appear in many subtle forms
and in unsuspected places.
Reversal of pressure in the
water may be freakish and
unpredictable. The probability
of contamination of drinking
water through a cross-
connection occurting within a
single plumbing system may
seem remote; but, considering
the multitude of similar
systems, the probability is
great,

Why do such
cross-connections
exist?

First, plumbing is frequently
installed by persons who are
unawate of the inherent
dangers of cross-connections.
Second, such connections are
made as a simple matter of
convenience without regard to
the dangerous situation that
might be created. And, third,
they are made with reliance on
inadequate protection such as a

single valve or other mechanical

device.

To combat the dangers of
cross-connections and backflow
connections, education in their
recognition and prevention is
needed. First, plumbing
installers must know that
hydraulic and pollutional

factors may combine to produce

a sanitary hazard if a cross-
connection is present. Second,
they must realize that there are
available reliable and simple

standard backflow prevention
devices and methods that may
be substituted for the conve-
nient but dangerous direct
connection. And third, it should
be made clear to all that the
hazards resulting from direct
connections greatly outweigh
the convenience gained. This
manual does not describe all the
cross-connections possible in
piping systems. It does attempt
to reduce the subject to a
statement of the principles
involved and to make it clear to
the reader that such installa-
tions are potentially dangetous.
The primary purpose is to
define, describe, and illustrate
typical cross-connections and to
suggest simple methods and
devices by which they may be
eliminated without interfering
with the functions of plumbing
or water supply distribution
systems.
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Chapter Two

Public Health
Significance of
Cross-Connections

ublic health officials have

long been aware of the
impact that cross-connections
play as a threat to the public
health. Because plumbing
defects are so frequent and
the opportunity for contami-
nants to invade the public
drinking water through cross-
connections are so general,
enteric illnesses caused by
drinking water may occur at
most any location and at any
time.

The following documented
cases of cross-connection
problems illustrate and
emphasize how actual cross-
connections have compromised

the water quality and the public

health.

C
ol
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Reverse flow through
aspirator due to
back siphonage

Human Blood in
the Water System

Healrh Department officials
cut off the water supply to
a funeral home located in a
large southern city, after it was
determined that human blood
had contaminated the fresh
water supply. City water and
plumbing officials said that they
did not think that the blood
contamination had spread
beyond the building, however,
inspectors were sent into the
neighborhood to check for
possible contamination. The
chief plumbing inspector had
received a telephone call
advising that blood was coming
from drinking fountains within
the building. Plumbing and
county health department
inspectors went to the scene
and found evidence that the
blood had been circulating in
the water system within the
building. They immediately
ordered the building cut off

Investigation revealed that
the funeral home had been
using a hydraulic aspirator to
drain fluids from the bodies of
human “remains” as patt of the
embalming process. The
aspirator directly connected to
the water supply system at a
faucet outlet located on a sink
in the “preparation” (embalm-
ing) room. Water flow through
the aspirator created suction
that was utilized to draw body
fluids through a hose and
needle attached to the suction
side of the aspirator.

The contamination of the
funeral home potable water
supply was caused by a combi-
nation of low water pressure in
conjunction with the simulta-
neous use of the aspirator.
Instead of the body fluids
flowing into the sanitary drain,
they were drawn in the opposite
direction—into the potable

from the water system at the water supply of the funeral
meter. home!
Normal operation
Positive supply pressure Potable water . Open

Closed

“Hydro”
aspirator

Body fluids



Burned in the
Shower

resident of a small town in

Alabama, jumped in the
shower at 5 a.m. one morning
in October, 1986, and when he
got out his body was covered
with tiny blisters. “The more I
rubbed it, the worse it got,” the
60 year old resident said. “It
looked like someone took a
blow torch and singed me.”

He and several other
residents received medical
treatment at the emergency
room of the local hospital after
the water system was contami-
nated with sodium hydroxide, a
strong caustic solution.

Other residents claimed
that, “It (the water) bubbled up
and looked like Alka Seltzer. I
stuck my hand under the faucet
and some blisters came up.”

Chemical bulk storage and holding tanks

“Burned in the shower”

One neighbor’s head was
covered with blisters after she
washed her hair and others
complained of burned throats
or mouths after drinking the
water.

The incident began after an
8-inch water main, that fed the
town, broke and was repaired.
While repairing the water
main, one workman suffered
leg burns from a chemical in
the water and required medical
treatment. Measurements of the
ph of the water were as high as
13 in some sections of the pipe.

Investigation into the cause
of the problem led to a possible
source of the contamination
from a nearby chemical
company that distributes
chemicals such as sodium
hydroxide. The sodium hydrox-
ide is brought to the plant in
liquid form in bulk tanker
trucks and is transferred to a
holding tank and then pumped
into 55 gallon drums. When
the water main broke, a truck
driver was adding the water
from the bottom of the tank
truck instead of the top, and
sodium hydroxide back-

siphoned into the water main.

Water main
break and
repair

Heating System
Anti-Freeze into
Potable Water

angor Maine Water

Department employees
discovered poisonous antifreeze
in 2 homeowner’s heating
system and water supply in
November, 1981. The incident
occurred when they shut off
‘the service line to the home to
make repairs. With the flow of
water to the house cut off,
pressure in the lines in the
house dropped and the anti-
freeze, placed in the heating
system to prevent freeze-up of
an unused hot water heating
system, drained out of the
heating system into house
water lines, and flowed out to
the street. If it had not been
noticed, it would have entered
the homeowner’s drinking
water when the water pressure
was restored.

Automobile antifreeze

added to boiler water Backsiphonage

(reverse flow)

Normal flow

Water main
Curb stop with stop
and waste drain
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Salty Drinks

n January, 1981, a nationally
known fast food restaurant

located in southeastern United
States, complained to the water
department that all cheir soft
drinks were being rejected by
their customers as tasting
“salty.” This included soda
fountain beverages, coffee,
orange juice, etc. An investiga-
tion revealed that an adjacent
water customer complained of
salty water occurring simulta-
neously with the restaurant
incident. This second complaint
came from a water front ship
repair facility that was also
being served by the same water
main lateral. The (investigation
centered on the ship repair
facility and revealed the
following:

n Backflow preventer
replaced by spool piece

High pressure fire line
Seawater

* A backflow preventer
that had been installed on the
service line to the shipyard had
frozen and had been replaced
with a spool piece sleeve.

® The shipyard fire
protection system utilized sea
water that was pumped by both
electric and diesel driven
pumps.

® The pumps were primed
by potable city water.

With the potable priming
line left open and the pumps
maintaining pressure in the fire
lines, raw salt water was
pumped through the priming
lines, through the spool sleeve
piece, to the ship repair facility
and the restaurant.

Main fresh
water line

Salt water suction line
for fire protection
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Paraquat in the
Water System

4 ‘Yellow gushy stuff”

poured from some of
the faucets in a small town in
Maryland, and the State of
Maryland placed a ban on
drinking the water supply.
Residents were warned not to
use the water for cooking,
bathing, drinking or any other
purpose except for flushing
toilets.

The incident drew wide-
spread attention and made the
local newspapers. In addition to
being the lead story on the
ABC news affiliace in Washing-
ton, D.C. and virtually all the
Washington/Baltimore news-
papers that evening. The news
media contended that lethal
pesticides may have contami-
nated the water supply and
among the contaminants was
paraquat, a powerful agricul-
tural herbicide.

The investigation disclosed
that the water pressure in the
town water mains was tempo-
rarily reduced due to a water
pump failure in the town water
supply pumping system.
Coincidentally, a gate valve
between a herbicide chemical
holding tank and the town

Potable town water

water supply piping had been
left open. A lethal cross-
connection had been created
that permitted the herbicide to
flow into the potable water
supply system. Upon restora-
tion of water pressute, the
herbicides flowed into the many
faucets and outlets on the town
water distribution system.

This cross-connection
created a needless and costly
event that fortunately did not
result in serious illness or loss of
life. Doot-to-door public
notification, extensive flushing,
water sample analysis, emer-
gency arrangements to provide
temporary potable water from
tanker trucks, all contributed to
an expensive and unnecessary
town burden.

S—

Recommended installation of

backflow preventer



Propane Gas in the
Water Mains

Hose used for
propane tank
purging cross
connected !
to private
firg hydrant 2/

-

Recommended / -

backflow
preventer

oo

installation ¢

S 4

oo

Water main
pressure
65 psi

Hundreds of people were

evacuated from their
homes and businesses on an
August afternoon in a town in
Connecticut in 1982 as a result
of propane entering the city
water supply system. Fires were
reported in two homes and the
town water supply was con-
taminated. One five-room
residence was gutted by a blaze
resulting from propane gas
“bubbling and hissing” from a
bathroom toilet and in another
home a washing machine
explosion blew a woman
against a wall. Residents
throughout the area reported
hissing, bubbling noises,
coming from washing
machines, sinks and toilets.
Faucets sputtered out small
streams of water mixed with
gas and residents in the area
were asked to evacuate their
homes.

This near-disaster occurred
in one, 30,000 gallon capacity
liquid propane tank when the
gas company initiated immedi-

Explosion

ate repair procedures. To

start the repair, the tank was
“purged” of residual propane
by using water from one of two
private fire hydrants located on
the property. Water purging

is the preferred method of
purging over the use of carbon
dioxide since it is more positive
and will float out any sludge as
well as any gas vapors. The
“purging” consisted of hooking
up a hose to one of the private
fire hydrants located on the
property and initiating flushing
procedures.

Since the vapor pressure of
the propane residual in the tank
was 85 to 90 psi., and the water
pressure was only 65 to 70 psi.,
propane gas backpressure
backflowed into the water
main. It was estimated that the
gas flowed into the water mains
for about 20 minutes and that
about 2,000 cubic feet of gas
was involved. This was approxi-
mately enough gas to fill one
mile of an 8-inch water main.

Chlordane and
Heptachlor at the
Housing Authority

Tue services to seventy five

apartments housing
approximately three hundred
people were contaminated with
chlordane and heptachlor in a
city in Pennsylvania, in Decem-
ber, 1980. The insecticides
entered the water supply
system while an exterminating
company was applying them as
a preventative measure against
termites. While the pesticide
contractor was mixing the
chemicals in a tank truck with
water from a gatrden hose
coming from one of the
apartments, a workman was
cutting into a 6-inch main line
to install a gate valve. The end
of the garden hose was sub-
merged in the tank containing
the pesticides, and at the same
time, the water to the area was
shut off and the lines being
drained prior to the installation

c'\

Recommended installation
of hose bibb vacuum breaker

of the gate valve. When the
workman cut the 6-inch line,
water started to drain out of the
cut, thereby setting up a
backsiphonage condition. As a
result, the chemicals were
siphoned out of the truck,
through the garden hose, and
into the system, contaminating
the seventy five apartments.
Repeated efforts to clean
and flush the lines were not
satisfactory and it was finally
decided to replace the water
line and all the plumbing that
was affected. There were no
reports of illness, but residents
of the housing authority were
told not to use any tap water
for any purpose and they were
given water that was trucked
into the area by volunteer fire
department personnel. They
were without their normal
water supply for 27 days.
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Boiler Water
Enters High School
Drinking Water

High School

Water cooler

Street of backflow preventerf

Recommended installation

-

Bubbler

Bubbler

Leaky check valves

. / Toxic rust inhibitor and
defoamant containing

o sodium dichromate

Nt
Pump

™

high school in New

Mexico, was closed for
several days in June 1984 when
a home economics teacher
noticed the water in the potable
system was yellow. City
chemists determined that
samples taken contained levels
of chromium as high as 700
parts per million, “astronomi-
cally higher than the accepted
levels of .05 parts per million.”
The head chemist said that it
was miraculous that no one was
seriously injured or killed by the
high levels of chromium. The
chemical was identified as
sodium dichromate, a toxic
form of chromium used in
heating system boilers to inhibit
corrosion of the metal parts.

High school boilers

No students or faculty
were known to have consumed
any of the water; however, area
physicians and hospitals advised
that if anyone had consumed
those high levels of chromium,
the symptoms would be nausea,
diarrhea, and burning of the
mouth and throat. Fortunately,
the home economics teacher,
who first saw the discolored
water before school started,
immediately covered all water
fountains with towels so that
no one would drink the water.

Investigation disclosed
that chromium used in the

heating system boilers to inhibit

corrosion of metal parts entered
the potable water supply
system as a result of backflow
through leaking check valves
on the boiler feed lines.

6 * CROSS-CONNECTION CONTROL MANUAL

Pesticide in
Drinking Water

pesticide contaminated a
Notth Carolina water
system in April, 1986, prompt-
ing the town to warn residents

of 23 households not to drink
the water. The residents in the
affected area were supplied
drinking water from a tank
truck parked in the parking lot
of a downtown office building
until the condition could be
cleared up. Residents com-
plained of foul smelling water
but there wete no reports of
illness from ingesting the water
that had been contaminated
with a pesticide containing
chlordane and heptachlor.

Authorities stated that the
problem occurred when a water
main broke at the same time
that a pest control service was
filling a pesticide truck with
watet. The reduction in pressure
caused the pesticide from inside
the tank to be sucked into the
building’s water main. The
pesticide contaminated the
potable water supply of the
office building and neighbor-
hood area.

Recommended installation )
of hose bibb vacuum breaker
backflow preventer

Car Wash Water
in the Water Main
Street

’I‘nis car wash cross-
connection and back-
pressure incident, which
aoccurred in February, 1979,

in the state of Washington,
resulted in backflow chemical
contamination of approximately
100 square blocks of water
mains. Prompt response by the
water department prevented a
potentially hazardous water
quality degradation problem
without a recorded case of
illness.

Numerous complaints of
grey-green and “slippery” water
were received by the water
department coming from the
same general area of town. A
sample brought to the water
department by a customer
confirmed the reported problem
and preliminary analysis
indicated contamination with
what appeared to be a deter-
gent solution. While emergency
ctews initiated flushing opera-
tions, further investigation
within the contaminated area
signaled the problem was
probably caused by a car wash,



or laundry, based upon the
soapy nature of the contami-
nant. The source was quickly
narrowed down to a car wash
and the proprietor was ex-
tremely cooperative in admit-
ting to the problem and
explaining how it had occurred.
The circumstances leading up
to the incident were as follows:

® On Saturday, February
10, 1979, a high pressure pump
broke down at the car wash.
This pump recycled reclaimed
wash and rinse water and
pumped it to the initial
scrubbers of the car wash. No
potable plumbing connection
is normally made to the car
wash'’s scrubber system.

* After the pump broke
down, the car wash owner
was able to continue operation
by connecting a 2-inch hose
section temporarily between the
potable supply within the car
wash, and the scrubber cycle

piping.

* On Monday, February
12, 1979, the owner repaired
the high pressure pump and
resumed normal car wash
operations. The 2-inch hose
connection (cross-connection)
was not removed!

* Because of the cross-
connection, the newly repaired
high pressure pump promptly
pumped a large quantity of
the reclaimed wash/rinse water
out of the car wash and into a
12-inch water main in the
street. This in turn was deliv-
ered to the many residences
and commercial establishments
connected to the water main.

Within 24 hours of the
incident, the owner of the car
wash had installed a 2-inch
reduced pressure principle
backflow preventer on his
water service and all car wash
establishments in Seattle that
used a wash water reclaim
system were notified of the
state requirement for backflow
prevention.

Wax injectors Soap injectors
f Hose connection
| made here
|- \
Jl 1 = \" :
Rinse 1

| | Rinse

To reclaim tanks

Scrubbers

P { ~‘| Recommend.ed. i B
=4 Y ./ installation of | . pump {1} {7
=1 | [ backflow preventer | Reclaim tanks 7]
"= i .-
el || To restrooms A it
b4 i ———— B~
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2 |0 a— -
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Shipyard
Backflow
Contamination

Shipboard
raw water
pumping
system

|
W,
5>

=

. -~ Cafeteria drinking fountains

and sanitation water

ater fountains at an East

Coast Shipyard were
posted “No Drinking” as
workers flushed the water lines
to eliminate raw river water
that had entered the shipyard
following contamination from
incorrectly connected water
lines between ships at the pier
and the shipyard. Some third
shift employees drank the
water before the pollution
was discovered and later
complained of stomach cramps
and diarrhea.

Potable
water supply

“ Reduced pressure principle backflow
preventers should have been installed
at dockside outlets and other locations

The cause of the problem
was a direct cross-connection
between the on-board salt
water fire protection water
system and the fresh water
connected to one of the ships at
the dock. While the shipyard
had been aware of the need
for backflow protection at the
dockside tie up area, the device
had not been delivered and
installed priot to the time of the
incident. As a result, the salt
water on-board fire protection
system, being at a greater
pressure than the potable
supply, forced the salt water,
through backpressure, into the
shipyard potable supply.

Fortunately, a small
demand for potable water at
the time of the incident
prevented widespread pollution
in the shipyard and the sur-
rounding areas.
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Chlordane in the
Water Main

n October, 1979, approxi-

mately three gallons of
chlordane, a highly toxic
insecticide, was sucked back
(back-siphoned) into the water
system of a residential area of
a good sized eastern city.
Residents complained that the
water “looked milky, felt greasy,
foamed and smelled,” and as
one woman put it, “It was
similar to a combination of
kerosene and Black Flag
pesticide.”

The problem developed
while water department
personnel were repairing a
water main. A professional
exterminator, meanwhile, was
treating a nearby home with
chlordane for termite elimina-
tion. The workman for the
extetminator company left one

end of 2 garden hose that was
connected to an outside hose
bibb tap in a barrel of diluted
pesticide. During the water
service interruption, the
chlordane solution was back-
siphoned from the batrel
through the house and into the
water mains.

Following numerous
complaints, the water depart-
ment undertook an extensive
program of flushing of the
water mains and hand delivered
letters telling residents to flush
their lines for four hours before
using the water. Until the water
lines were clear of the contami-
nant, water was hand-hauled
into homes, and people went
out of their homes for showers,
meals and every other activity
involving potable water.
Fortunately, due to the obvious
bad taste, odor and color of the
contaminated water, no one
consumed a sufficient quantity
to endanger health.

CHLORDANE

Recommended installation of hose bibb
vacuum breaker backflow preventer
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Hexavalent
Chromium in
Drinking Water

n July, 1982, a well meaning
I maintenance mechanic, in
attempting to cotrect a fogging
lens in an overcooled laser
machine, installed a tempering
valve in the laser cooling line,
and inadvertently set the stage
for a backpressure backflow
incident that resulted in
hexavalent chromium contami-
nating the potable water of a
large electronic manufacturing
company in Massachusetts
employing 9,000 people.
Quantities of 50 parts per
million hexavalent chromium
were found in the drinking
water which is sufficient to
cause severe vomiting, diarrhea,

Hexavalent
chromium
added to

chilled water

and intestinal sickness.
Maintenance crews working
during the plant shutdown
were able to eliminate the cross-
connection and thoroughly
flush the potable water system,
thereby preventing a serious
health hazard from occurring.

The incident occurred as
follows:

* Laser machine lenses
were kept cool by circulating
chilled water that came from a
large refrigeration chiller. The
water used in the chiller was
treated with hexavalent
chromium, a chemical additive
used as an anticorrosive agent
and an algicide. As a result, the
chilled water presented a toxic,
non-potable substance unfit for
human consumption but very

Laser
. machine

Temporary (th)

chiller
feed pump { Y

Hot water
heater

Circulating
pumps

~o
Recommended installation of
backflow preventer -~

-

Tempering

valve
i To washrooms

Backpressure backflow path

= .,/To plant bubblers

/ /To ice making machines

/ To plant vending machines



acceptable for industrial process
water. No health hazard was
present as long as the piping
was identified, kept separate
from potable drinking water
lines, and not cross-connected
to the potable water supply.

* A maintenance
mechanic cotrectly reasoned
that by adding a tempeting
valve to the chilled water line,
he could heat up the water a bit
and eliminate fogging of the
laser lenses resulting from the
chilled water being too cold.
The problem with the installa-
tion of the tempering valve was
that a direct cross-connection
had been inadvertently made
between the toxic chilled water
and the potable drinking water
line!

* Periodic maintenance
to the chiller system was
performed in the summer,
requiring that an alternate
chiller feed pump be tempo-
rarily installed. This replace-
ment pump had an outlet
pressure of 150 psi, and
promptly established an
imbalance of pressure at the
tempering valve, thereby over-
pressurizing the 60 psi, potable
supply. Backpressure backflow
resulted and pushed the toxic
chilled water from the water
heater and then into the plant's
potable drinking water supply.
Yellowish green water started
pouring out of the drinking
fountains, the washroom, and
all potable outlets.

Employee Health
Problems due to
Cross-Connection

A cross-connection incident
occurring in a modern
seven-story office building
located in a large city in New
Hampshite, in March, 1980,
resulted in numerous cases of
nausea, diarrhea, loss of time
and employee complaints as to
the poor quality of the water.

On Saturday, March 1,
1980, a large fire occurred two
blocks away from a seven-story
office building in this large
New Hampshire city. On
Sunday, March 2, 1980, the
maintenance crew of the office
building arrived to perform the
weekly cleaning, and after
drinking the water from the
drinking fountains, and
sampling the coffee from the
coffee machines, noticed that
the water smelled rubbery and
had a strong bitter taste. Upon
notifying the Manchester Water
Company, water samples were
taken and preliminary analysis
disclosed that the contaminants
found were not the typical
contaminants associated with
fire line disturbances. Investi-
gating teams suspected that
either the nearby fire could
have siphoned contaminants
from adjacent buildings into the
water mains, or the contamina-
tion could have been caused by
a plumbing deficiency occurring
within the seven story building
itself.

Water ph levels of the
building water indicated that
an injection of chemicals had
probably taken place within the
seven-story building. Tracing of
the water lines within the
building pinpointed a 10,000
gallon hot-water storage tank
that was used for heat storage
in the solar heating system. It
did not have any backflow
protection on the make-up

supply line! As the storage tank
pressure increased above the
supply pressure, as a result of
thermal expansion, the poten-
tial for backpressure backflow
was present. Normally, this
would not occur because a
boost pump in the supply line
would keep the supply pressure
to the storage tank always
greatet than the highest tank
pressure. The addition of rust
inhibiting chemicals to this
tank greatly increased the
degree of hazard of the liquid.
Unfortunately, at the same time
that the fire took place, the
pressure in the water mains was
reduced to a dangerously low
pressure and the low pressure
cutoff switches simultaneously
shut off the storage tank
booster pumps. This combina-
tion allowed the boiler water,
together with its chemical
contaminants, the opportunity
to enter the potable water
supply within the building.
When normal pressure was
reestablished in the water
mains, the booster pumps
kicked in, and the contami-
nated water was delivered
throughout the building.

Water
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Dialysis Machine
Contamination

thylene glycol, an anti-

freeze additive to air
conditioning cooling tower
water, inadvertently entered the
potable water supply system in
a medical center in Illinois in
September, 1982, and two of
six dialysis patients succumbed
as a direct or indirect result of
the contamination.

The glycol was added to
the air conditioning water, and
the glycol/water mix was stored
in a holding tank that was an
integral part of the medical
center’s air conditioning cooling
system. Pressurized make-up
water to the holding rank was
supplied by a medical center

Air Cﬂf‘ld!llﬂﬁil‘lg units

potable supply line and fed
through a manually operated
control valve. With this valve
open, or partially open, potable
make-up water flowed slowly
into the glycol/water mixture in
the holding tank until it filled
to the point where the pressure
in the closed tank equaled the
pressure in the potable water
supply feed line. As long as the
potable feed line pressure was at
least equal to, or greater than,
the holding tank pressure, no
backflow could occur. The stage
was set for disaster, however.

It was theotized that
someone in the medical center
flushed a toilet or turned on a

Glycol/water
pressurized
holding tank

Submerged inlet
cross-connection

feraricig
ﬁﬂ nindn i

.
o Recommneded installation ||+ .
Dialysis room of backflow preventer ——— gggzﬂv
| manual

valve
filtration

TEHOperatmgroomQ | ||

Autopsy

Rest Intensive care

room

[ [

)/

Washraom

faucet, which in turn dropped
the pressure in the potable
supply line to the air condition-
ing holding tank. Since the
manually operated fill valve was
partially open, this allowed the
glycol/water mixture to enter
the medical center potable
pipelines and flow into the
dialysis equipment. The dialysis
filtration system takes out trace
chemicals such as those used in
the city water treatment plant,
but the system could not
handle the heavy load of
chemicals that it was suddenly
subjected to.

The effect upon the dialysis
patients was dramatic: patients
became drowsy, confused and
fell unconscious, and were
promptly removed to intensive
care where blood samples were
taken. The blood samples
revealed a build-up of acid and
the medical director stated that,
“Something has happened in
dialysis.” Dialysis was repeated
on the patients a second and
third time.

Tests of the watet supply to
the filtration system quickly
determined the presence of “an
undesirable chemical in the
water purification system.” The
partially open fill valve was
then found that it had permit-
ted the glycol water mix to
drain from the air conditioning
holding tank into the medical
center’s potable supply lines
and then into the dialysis
filtration system equipment.
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2| Recommended installation
of backflow preventer

supply

Creosote in the
Water Mains

eosote entered the water

distribution system of a
southeastern county water
authority in Georgia, in
November, 1984, as a result of
cross-connection between a
%-inch hose that was being
used as a priming line between
a fire service connection and the
suction side of a creosote pump.

"The hose continually supplied

water to the pump to ensure
the pump was primed at all
times. However, while repairs
were being made to a private
fire hydrant, the creosote back-
siphoned into the water mains
and contaminated a section of
the water distribution system.

Detailed investigation of
the cause of the incident
disclosed that the wood
preservative company, as part of
their operation, pumped
creosote from collective pits to
other parts of their operation.
The creosote pump would
automatically shut off when the
creosote in the pit was lowered
to a predetermined level. After
the creosote returned to a
higher level, the pump would
restart. This pump would lose
its prime quite often prior to
the pit refilling, and to prevent
the loss of prime, the wood
preservative company would
connect a hose from a ¥s-inch
hose bibb, located on the fire
service line, to the suction side
of the pump. The hose bibb
remained open at all times in an
effort to continuously keep the
pump primed.



Street main

Recommended installation {’_
of backflow preventers

Street main

Creosote
contaminated flow

Repairs were necessary to
one of the private fire hydrants
on the wood preservative
company property, necessitating
the shutting down of one of two
service lines and removal of the
damaged fire hydrant for repair.
Since the hydrant was at a
significantly lower level than
the creosote pit, the creosote
back-siphoned through a %4-
inch pump priming hose
connecting the creosote pit to
the fire service line.

After the repairs were
made to the hydrant, and the
water service restored, the
creosote, now in the fire lines,
was forced into the main water
distribution system.

Kool-Aid Laced
With Chlordane

n August, 1978, a profes-
I sional exterminator was
treating a church located in a
small town in South Carolina,
for termite and pest control.
The highly toxic insecticide
chlordane was being mixed
with water in small buckets,
and garden hoses were left
submerged in the buckets while
the mixing was being accom-
plished. At the same time,
water department personnel
came by to disconnect the
parsonage’s water line from the
church to install a separate
water meter for the parsonage.
In the process, the water was
shut off in the area of the
church building. Since the
church was located on a steep
hill, and as the remaining water
in the lines was used by
residents in the area, the church
was among the first places to
experience a negative pressure.

The chlordane was quickly
siphoned into the water lines
within the church and became
mixed with the Kool-Aid being
prepared by women for the
vacation bible school. Approxi-
mately a dozen children and
three adults experienced
dizziness and nausea. Fortu-
nately, none required hospital-
ization or medical attention.

Recommended instaliation
of hose bibb vacuum
breaker backflow preventer
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Chapter Three

Theory of Backflow
and Backsiphonage

cross-connection' is the

link or channel connecting
a source of pollution with a
potable water supply. The
polluting substance, in most
cases a liquid, tends to enter the
potable supply if the net force
acting upon the liquid acts in
the direction of the potable
supply. Two factors are therefore
essential for backflow. First,
there must be a link between
the two systems. Second, the
resultant force must be toward
the potable supply.

An understanding of the
principles of backflow and
backsiphonage requires an
understanding of the terms
frequently used in their
discussion. Force, unless com-
pletely resisted, will produce
motion. Weight is a type of
force resulting from the earth’s
gravitational attraction.
Pressure (P) is a force-per-unit
area, such as pounds per square
inch (psi). Asmospheric pressure is
the pressure exerted by the
weight of the atmosphere above
the earth.

Pressure may be referred to
using an absolute scale, pounds
per square inch absolute (psia),
or gage scale, pounds per
square inch gage (psig).
Absolute pressure and gage
pressure are related. Absolute
pressure is equal to the gage
pressure plus the atmospheric
pressure. At sea level the
atmospheric pressure is 14.7
psia. Thus,
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Pabsolute = Pgage + 14'7p5i

or
Pgage = Pabsolute - 14.7 pS]‘

In essence then, absolute
pressure is the total pressure.
Gage pressure is simply the
pressure read on a gage. If there
is no pressure on the gage other
than atmospheric, the gage
would read zero. Then the
absolute pressure would be
equal to 14.7 psi which is the
atmospheric pressure.

The term vacuum indicates
that the absolute pressure is less
than the atmospheric pressure
and that the gage pressure is
negative. A complete or total
vacuum would mean a pressure
of O psia or -14.7 psig. Since it
is impossible to produce a total
vacuum, the term vacuum, as
used in the text, will mean all
degrees of partial vacuum. In a
partial vacuum, the pressure
would range from slightly less
than 14.7 psia (0 psig) to
slightly greater than 0 psia
(-14.7 psig).

Backsiphonage' results in
fluid flow in an undesirable or
reverse direction. It is caused by
atmospheric pressure exerted on
a pollutant liquid forcing it
toward a potable water supply
system that is under a vacuum.
Backflow, although literally
meaning any type of reversed
flow, refers to the flow produced
by the differential pressure
existing between two systems
both of which are at pressures
greater than atmospheric.

Water Pressure

For an understanding of the
natute of pressure and its
relationship to water depth,
consider the pressure exerted on
the base of a cubic foot of water
at sea level. (See Fig. 1) The
average weight of a cubic foot
of water is 62.4 pounds per
square foot gage. The base may
be subdivided into 144-square
inches with each subdivision
being subjected to a pressure of
0.433 psig.

Suppose another cubic foot
of water were placed directly
on top of the first (See Fig. 2).
The pressure on the top surface
of the first cube which was
originally atmospheric, or
0 psig, would now be 0.433
psig as a result of the super-
imposed cubic foot of water.
The pressute of the base of
the first cube would also be
increased by the same amount
of 0.866 psig, or two times the
original pressure.

FIGURE 1.
Pressure exerted by 1 foot of
water at sea level.

62.4#/t3

0.433 psig

1See formal definition in the glossary of
the appendix



If this process were
repeated with a third cubic foot
of water, the pressures at the
base of each cube would be
1,299 psig, 0.866 psig, and
0.433 psig, respectively. It is
evident that pressure varies
with depth below a free water
surface; in general each foot of
elevation change, within a
liquid, changes the pressute by
an amount equal to the weight-
per-unit area of 1 foot of the
liquid. The rate of increase for
water is 0.433 psi per foot of
depth.

Frequently water pressure
is referred to using the terms
“pressure head” or just “head,”
and is expressed in units of feet
of water. One foot of head
would be equivalent to the
pressure produced at the base
of a column of water 1 foot in
depth. One foot of head or
1 foot of water is equal to 0.433
psig. One hundred feet of head
is equal to 43.3 psig.

FIGURE 2.
Pressure exerted by 2 feet of
water at sea level.

3.43:2 psig

gl ’;?h i A2
0i8Bbpsia | L&

1See formal definition in the glossary of
the appendix

Siphon Theory

Figure 3 depicts the atmo-
spheric pressure on a water
surface at sea level. An open
tube is inserted vertically into
the water; atmospheric pres-
sure, which is 14.7 psia, acts
equally on the surface of the
water within the tube and on
the outside of the tube.

FIGURE 3.
Pressure on the free surface of a
liquid at sea level.
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14.7 psia
sealevel

If, as shown in Figure 4,
the tube is slightly capped and
a vacuum pump is used to
evacuate all the air from the
sealed tube, a vacuum with a
pressure of 0 psia is created
within the tube. Because the
pressure at any point in a static
fluid is dependent upon the
height of that point above a
reference line, such as sea level,
it follows that the pressure
within the tube at sea level
must still be 14.7 psia. This is
equivalent to the pressure at the
base of a column of water 33.9
feet high and with the column
open at the base, water would
rise to fill the column to a depth
of 33.9 feet. In other words, the
weight of the atmosphere at sea

level exactly balances the
weight of a column of water
33.9 feet in height. The
absolute pressure within the
column of water in Figure 4 at
a height of 11.5 feet is equal to
9.7 psia. This is a pattial
vacuum with an equivalent
gage pressure of -5.0 psig.

As a practical example,
assume the water pressure at a
closed faucet on the top of a
100-foot high building to be 20
psig; the pressure on the
ground floor would then be
63.3 psig. If the pressure at the
ground were to drop suddenly
due to a heavy fire demand in
the area to 33.3 psig, the
pressure at the top would be
reduced to -10 psig. If the
building water system were
airtight, the water would
remain at the level of the faucet

FIGURE 4.
Effect of evacuating air from a
column.

“Zero" Absolute
Pressure

39.9'

| |IPSi&] | or -5.0 psig
= ||

L‘_ '1.43{ 14.7 psia or
1 pslaf | 0.0psig

Sealevsl |

Vacuum pump

because of the partial vacuum
created by the drop in pressure.
If the faucet were opened,
however, the vacuum would be
broken and the water level
would drop to a height of 77
feet above the ground. Thus,
the atmosphere was supporting
a column of water 23 feet high.
Figute 5 is a diagram of an
inverted U-tube that has been
filled with water and placed in
two open containers at sea level.
If the open containers are
placed so that the liquid levels
in each container are at the
same height, a static state will
exist; and the pressure at any
specified level in either leg of
the U-tube will be the same.
The equilibrium condition
is altered by raising one of the
containers so that the liquid
level in one container is 5 feet

FIGURE 5.

Pressure relationships in a
continuous fluid system at the
same elevation.

4.7 psia

23'

' | 10.3 psia |-
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above the level of the other. (See
Fig. 6.) Since both containers
are open to the atmosphete, the
pressure on the liquid surfaces
in each container will remain at
14.7 psia.

If it is assumed that a static
state exists, momentarily,
within the system shown in
Figure 6, the pressure in the left
tube at any height above the
free surface in the left container
can be calculated. The pressure
at the corresponding level in the
right tube above the free surface
in the right container may also
be calculated.

As shown in Figure 6, the
pressure at all levels in the left
tube would be less than at
corresponding levels in the right
tube. In this case, a static
condition cannot exist because
fluid will flow from the higher
pressure to the lower pressure;
the flow would be from the
right tank to the left tank. This
arrangement will be recognized
as a siphon. The crest of a
siphon cannot be higher than
33.9 feet above the upper liquid

FIGURE 6.

Pressure relationships in a
continuous fluid system at
different elevations.

82psia |

level, since atmosphere cannot
suppott a column of water

greater in height than 33.9 feet.

Figure 7 illustrates how
this siphon principle can be
hazardous in a plumbing
system. If the supply valve is
closed, the pressure in the line
supplying the faucet is less than
the pressure in the supply line
to the bathtub. Flow will occur,
therefore, through siphonage,
from the bathtub to the open
faucet.

FIGURE 7.
Backsiphonage in a plumbing
system.

Valve open
<

) Silbergad it

Valve open

Closed supply
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The siphon actions cited
have been produced by reduced
pressures resulting from a
difference in the water levels at
two separated points within a
continuous fluid system.

Reduced pressure may also
be created within a fluid system
as a result of fluid motion. One
of the basic principles of fluid
mechanics is the principle of
conservation of energy. Based
upon this principle, it may be
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shown that as a fluid acceler-
ates, as shown in Figure 8, the
pressure is reduced. As water
flows through a constriction
such as a converging section of
pipe, the velocity of the water
increases; as a result, the
pressure is reduced. Under such
conditions, negative pressures
may be developed in a pipe.
The simple aspirator is based
upon this principle. If this
point of teduced pressure is
linked to a source of pollution,
backsiphonage of the pollutant
can occut.

FIGURE 8.
Negative pressure created by
constricted flow.

+30 psig +30 psig

One of the common
occurrences of dynamically
reduced pipe pressures is found
on the suction side of a pump.
In many cases similar to the one
illustrated in Figure 9, the line
supplying the booster pump is
undersized or does not have
sufficient pressure to deliver
water at the rate at which the
pump normally operates. The
rate of flow in the pipe may be
increased by a further reduction
in pressure at the pump intake.
This often results in the creation
of negative pressure at the
pump intake. This often results
in the creation of negative
pressure. This negative pressure
may become low enough in
some cases to cause vapotization
of the water in the line. Actu-
ally, in the illustration shown,

FIGURE 9.
Dynamically reduced pipe
pressures.

From pollution
source

To fixture

+50 psig

Booster pump

flow from the source of pollu-
tion would occur when pressure
on the suction side of the pump
is less than pressure of the
pollution soutce; but this is
backflow, which will be discussed
below.

The preceding discussion
has described some of the
means by which negative
pressures may be created and
which frequently occur to
produce backsiphonage. In
addition to the negative
pressure or reversed force
fnecessary to cause
backsiphonage and backflow,
there must also be the cross-
connection or connecting link
between the potable water
supply and the source of
pollution. Two basic types of
connections may be created in
piping systems. These are the
solid pipe with valved connec-
tion and the submerged inlet.



Figures 10 and 11 illustrate
solid connections. This type of
connection is often installed
where it is necessary to supply
an auxiliary piping system from
the potable source. It is a direct
connection of one pipe to
another pipe or receptacle.

Solid pipe connections are
often made to continuous ot
intermittent waste lines where
it is assumed that the flow will
be in one ditection only. An
example of this would be used
cooling water from a water
jacket or condenser as shown in
Figure 11. This type of connec-
tion is usually detectable but
creating a concern on the part

FIGURE 10.

Valved connections between
potable water and nonpotable
fluid.

Non potable Potable

FIGURE 11
Valved connection between
potable water and sanitary sewer.

of the installer about the
possibility of reversed flow is
often more difficult. Upon
questioning, however, many
installers will agree that the
solid connection was made
because the sewer is occasion-
ally subjected to backpressure.
Submerged inlets are found
on many common plumbing
fixtures and are sometimes
necessary features of the fixtures
if they are to function properly.
Examples of this type of design
are siphon-jet urinals or water
closets, flushing rim slop sinks,
and dental cuspidors. Oldstyle
bathtubs and lavatories had
supply inlets below the flood
level tims, but modern sanitary
design has minimized or
eliminated this hazard in new
fixtures. Chemical and indus-
trial process vats sometimes
have submerged inlets where
the water pressure is used as an
aid in diffusion, dispersion and
agitation of the vat contents.
Even though the supply pipe
may come from the floor above
the vat, backsiphonage can
occur as it has been shown that
the siphon action can raise a
liquid such as water almost 34
feet. Some submerged inlets

J——

City supply

Condenser

Sanitary sewer

difficult to control are those
which are not apparent until a
significant change in water level
occurs or where a supply may
be conveniently extended below
the liquid surface by means of a
hose or auxiliary piping. A
submerged inlet may be created
in numerous ways, and its
detection in some of these
subtle forms may be difficult.

The illustrations included
in part B of the appendix are
intended to describe typical
examples of backsiphonage,
showing in each case the nature
of the link or cross-connection,
and the cause of the negative
pressure.

Backflow

Backflow!, as described in this
manual, refers to reversed flow
due to backpressure other than
siphonic action. Any intercon-
nected fluid systems in which
the pressure of one exceeds the
pressure of the other may have
flow from one to the other as a
result of the pressure differen-
tial. The flow will occur from
the zone of higher pressure to
the zone of lower pressure. This
type of backflow is of concern in
buildings where two or more
piping systems are maintained.
The potable water supply is
usually under pressure directly
from the city water main.
Occasionally, a booster pump is
used. The auxiliary system is
often pressurized by a centrifical
pump, although backpressure
may be caused by gas or steam
pressure from a boiler. A

reversal in differential pressure
may occur when pressute in the
potable system drops, for some
reason, to a pressure lower than
that in the system to which the
potable water is connected.

The most positive method
of avoiding this type of
backflow is the total or com-
plete separation of the two
systems. Other methods used
involve the installation of
mechanical devices. All meth-
ods require routine inspection
and maintenance.

Dual piping systems are
often installed for extra protec-
tion in the event of an emer-
gency ot possible mechanical
failure of one of the systems.
Fire protection systems are an
example. Another example is
the use of dual water connec-
tions to boilers. These installa-
tions are sometimes inter-
connected, thus creating a
health hazard.

The illustrations in part C
of the appendix depict installa-
tions where backflow under
pressure can occut, describing
the cross-connection and the
cause of the reversed flow.

1See formal definition in the glossary of
the appendix
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Chapter Four

Methods and Devices
for the Prevention of
Backflow and
Back-Siphonage

wide choice of devices

exists that can be used to
prevent backsiphonage and
backpressure from adding
contaminated fluids or gases
into a potable water supply
system. Generally, the selection
of the proper device to use is
based upon the degtee of hazard
posed by the cross-connection.
Additional considerations are
based upon piping size, location,
and the potential need to
periodically test the devices to
insure proper operation.

There are six basic types of
devices that can be used to
correct Cross-connections: air
gaps, barometric loops, vacuum
breakers—both atmospheric
and pressure type, double check
with intermediate atmosphetic
vent, double check valve
assemblies, and reduced pressure
principle devices. In general, all
manufacturers of these devices,
with the exception of the
barometric loop, produce them
to one ot more of three basic
standards, thus insuring the
public that dependable devices
are being utilized and marketed.
The major standards in the
industry are: American Society
of Sanitary Engineers ASSE),
American Water Works Associa-
tion (AWWA), and the Univer-
sity of California Foundation for
Cross-Connection Control and
Hydraulic Research.
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Air Gap

Air gaps are non-mechanical
backflow preventers that are
very effective devices to be used
where either backsiphonage or
backpressure conditions may
exist. Their use is as old as
piping and plumbing itself, but
only relatively recently have
standards been issued that
standardize their design. In
general, the air gap must be
twice the supply pipe diameter
but never less than one inch.
See Figure 12.

FIGURE 12.
Air gap.

Diameter

"Du —i ——— i

“2D"

An air gap, although an
extremely effective backflow
preventet when used to prevent
backsiphonage and backpres-
sure conditions, does interrupt
the piping flow with corre-
sponding loss of pressure for
subsequent use. Consequently,
air gaps are primarily used at
end of the line service where
reservoirs or storage tanks are
desired. When contemplating
the use of an air gap, some
other considerations are:

(1) In a continuous piping
system, each ait gap requires
the added expense of reservoirs
and secondary pumping
systems.

(2) The air gap may be easily
defeated in the event that the
“2D" requirement was purposely
or inadvertently compromised.
Excessive splash may be encoun-
tered in the event that higher
than anticipated pressures or
flows occur. The splash may be a
cosmetic or true potential
hazard—the simple solution
being to reduce the “2D”
dimension by thrusting the
supply pipe into the receiving
funnel. By so doing, the air gap
is defeated.

(3) At an air gap, we expose the
water to the surrounding air
with its inherent bacteria, dust
particles, and other airborne
pollutants or contaminants. In
addicion, the aspiration effect of
the flowing water can drag down
surrounding pollutants into the
reservoir or holding tank.

(4) Free chlorine can come out of
treated water as a result of the air
gap and the resulting splash and
churning effect as the water
enters the holding tanks. This
reduces the ability of the water
to withstand bacteria contamina-
tion during long term storage.

(5) For the above reasons, air
gaps must be inspected as
frequently as mechanical
backflow preventers. They are
not exempt from an in-depth
cross-connection control pro-
gram requiring petiodic inspec-
tion of all backflow devices.

Air gaps may be fabricated
from commercially available
plumbing components ot
purchased as separate units and
integrated into plumbing and
piping systems. An example of
the use of an air gap is shown in
Figure 13.



FIGURE 13.
Air gap in a piping system.
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Barometric Loop

The barometric loop consists of
a continuous section of supply
piping that abruptly rises to a
height of approximately 35 feet
and then returns back down to
the originating level. It is a loop
in the piping system that
effectively protects against
backsiphonage. It may not be
used to protect against back-
pressure.

Its operation, in the
protection against back-
siphonage, is based upon the
principle that a water column,
at sea level pressure, will not
rise above 33.9 feet (Ref.
Chapter 3, Fig. 4 Page 13).

In general, barometric
loops are locally fabricated, and
are 35 feet high.

FIGURE 14.
Barometric loop.

35'

Atmospheric Vacuum
Breaker

These devices are among the
simplest and least expensive
mechanical types of backflow
preventers and, when installed
propetly, can provide excellent
protection against back-
siphonage. They must not be
utilized to protect against
backpressure conditions.
Construction consists usually of
a polyethylene float which is
free to travel on a shaft and seal
in the uppermost position
against atmosphere with an
elastomeric disc. Water flow
lifts the float, which then causes
the disc to seal. Water pressure
keeps the float in the upward
sealed position. Termination of
the water supply will cause the
disc to drop down venting the
unit to atmosphere and thereby
opening downstream piping to
atmospheric pressure, thus
preventing backsiphonage.
Figure 15 shows a typical
atmosphetic breaker.

In general, these devices
are available in Y4-inch through
3-inch size and must be
installed vertically, must not
have shutoffs downstream,
and must be installed at least
G-inches higher than the final
outlet. They cannot be tested
once they are installed in the
plumbing system, but are, for
the most patt, dependable,
trouble-free devices for
backsiphonage protection.

FIGURE 15.
Atmospheric vacuum breaker.

Flow condition

Non flow condition

Figure 16 shows the
generally accepted installation
requirements—note that no
shutoff valve is downstream
of the device that would
otherwise keep the atmospheric
vacuumn breaker under constant
pressure.

Figure 17 shows a typical
installation of an atmospheric
vacuum breaker in a plumbing
supply system.

FIGURE 16.
Atmospheric vacuum breaker
typical installation.

|

Not less than 6"

13

FIGURE 17.
Atmospheric vacuum breaker in
plumbing supply system.
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Hose Bibb
Vacuum Breakers

FIGURE 19.
Typical installation of hose bibb
vacuum breaker.
These small devices are a
specialized application of the
atmospheric vacuum breaker.
They are generally attached to
sill cocks and in turn are
connected to hose supplied
outlets such as garden hoses,
slop sink hoses, spray outlets,
etc. They consist of a spring
loaded check valve that seals
against an atmospheric outlet
when water supply pressure is
turned on. Typical construction
is shown in Figure 18.

When the water supply is
turned off, the device vents to
atmosphete, thus protecting

against backsiphonage condi- SECSSST
tions. They should not be used s

as backpressure devices. Manual
drain options are available,
together with tamper-proof
versions. A typical installation is
shown in Figure 19.

FIGURE 18.
Hose bibb vacuum breaker.
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Hose bibb vacuum breaker

Pressure
Vacuum Breakers

This device is an outgrowth of
the atmospheric vacuum
breaker and evolved in response
to a need to have an atmospher-
ic vacuum breaker that could be
utilized under constant pressure
and that could be tested in line.
A spring on top of the disc and
float assembly, two added gate
valves, test cocks, and an
additional first check, provided
the answer to achieve this
device. See Figure 20.

These units are available in
the general configurations as
shown in Figure 20 in sizes
Ys-inch through 10-inch and
have broad usage in the
agriculture and irrigation
market. Typical agricultural and

FIGURE 20.
Pressure vacuum breaker

industrial applications are
shown in Figure 21.

Again, these devices may
be used under constant pressure
but do not protect against
backpressure conditions. As a
result, installation must be at
least 6- to 12-inches higher
than the existing outlet.

A spill resistant pressure
vacuum breaker (SVB) is
available that is a modification
to the standard pressure
vacuum breaker but specifically
designed to minimize water
spillage. Installation and
hydraulic requirements are
similar to the standard pressure
vacuum breaker and the

devices are recommended for
internal use.

Spring




Double Check with
Intermediate
Atmospheric Vent

The need to provide a compact
device in ¥2-inch and ¥4-inch
pipe sizes that protects against
moderate hazards, is capable of
being used under constant
pressure and that protects
against backpressure, resulted
in this unique backflow
preventer. Construction is
basically a double check valve
having an atmospheric vent
located between the two checks
(See Figure 22).

Line pressure keeps the
vent closed, but zero supply
pressure or backsiphonage will
open the inner chamber to
atmosphere. With this device,
extra protection is obtained
through the atmospheric vent
capability. Figure 23 shows a
typical use of the device on a
residential boiler supply line.

FIGURE 21.

Typical agricultural and
industrial application of
pressure vacuum breaker.

FIGURE 22.
Double check valve with
atmospheric vent.

1st check

FIGURE 23.
Typical residential use of double
check with atmospheric vent.

t

12" minimum above
= the highest outlet

Process tanks

2nd check

Automatic feed valve

Return

FIGURE 24.
Double check valve.

Double Check Valve

A double check valve is
essentially two single check
valves coupled within one body
and furnished with test cocks
and two tightly closing gate
valves (See Figure 24).

The test capability feature
gives this device a big advan-
tage over the use of two
independent check valves in
that it can be readily tested to
determine if either or both
check valves are inoperative
or fouled by debris. Each check
is spring loaded closed and
requires approximately a pound
of pressure to open.

This spring loading
provides the ability to “bite”
through small debris and still
seal—a protection feature not
prevalent in unloaded swing
check valves. Figure 24 shows a
cross section of double check
valve complete with test cocks.
Double checks are commonly
used to protect against low to
medium hazard installations
such as food processing steam
kettles and apartment projects.
They may be used under
continuous pressure and protect
against both backsiphonage and
backpressure conditions.
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Double Check Detector
Check

This device is an outgrowth of
the double check valve and is
primarily utilized in fire line
installations. Its purpose is to
protect the potable supply line
from possible contamination or
pollution from fire line chemical
additives, booster pump fire
line backpressure, stagnant
“black watet” that sits in fire
lines over extended periods of
time, the addition of “raw”
water through outside fire
pumper connections (Siamese
outlets), and the detection of
any water movement in the fire
line water due to fire line
leakage or deliberate water
theft. It consists of two, spring
loaded check valves, a bypass
assembly with water meter and
double check valve, and two
tightly closing gate valves. See
Figure 25. The addition of test
cocks makes the device testable

FIGURE 25.
Double check detector check.

to insure proper operation of
both the ptimary checks and
the bypass check valve. In the
event of very low fire line water
usage, (theft of water) the low
pressure drop inherenc in the
bypass system permits the low
flow of water to be metered
through the bypass system. In a
high flow demand, associated
with deluge fire capability, the
main check valves open,
permitting high volume, low
restricted flow, through the two
large spring loaded check
valves.
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Residential Dual Check

The need to furnish reliable and
inexpensive backsiphonage and
backpressure protection for
individual residences resulted in
the debut of the residential dual
check. Protection of the main
potable supply from household
hazards such as home photo-
graph chemicals, toxic insect
and garden sprays, termite
control pesticides used by
exterminators, etc., reinforced,
a true need for such a device.
Figure 26 shows a cutaway of
the device.

FIGURE 26.
Residential dual check.

It is sized for Y-, ¥4-, and
1-inch service lines and is
installed immediately down-
stream of the water meter. The
use of plastic check modules
and elimination of test cocks
and gate valves keeps the cost
reasonable while providing
good, dependable protection.
Typical installations are shown
in Figures 27 and 28.

FIGURE 27.
Residential installation.

Water meter

‘4 1v4" meter thread female inlet with
:| 1" NPT thread female union outlet

FIGURE 28.
Copper horn.




Reduced Pressure
Principle Backflow
Preventer

Maximum protection is
achieved against backsiphonage
and backpressure conditions
utilizing reduced pressure
principle backflow preventers.
These devices are essentially
modified double check valves
with an atmospheric vent
capability placed between the
ewo checks and designed such
that this “zone” between the
two checks is always kept at
least two pounds less than the
supply pressure. With this
design criteria, the reduced
pressure principle backflow
preventer can provide protec-
tion against backsiphonage and
backpressure when both the
first and second checks become
fouled. They can be used under
constant pressure and at high
hazard installations. They are
furnished with test cocks and
gate valves to enable testing
and are available in sizes ¥4-inch
through 10 inch.

Figure 29A shows typical
devices representative of ¥-inch
through 2-inch size and Figure
29B shows typical devices
representative of 2%%-inch
through 10-inch sizes.

FIGURE 29A.
Reduced pressure zone backflow
preventer (Yz-inch thru 2-inches).

Y S

Supply 60 psi ™
Zoy

FIGURE 29B.
Reduced pressure zone backflow
preventer (2'%-inches thru 10-
inches).

4,

%,

Reduced pressure zone
1st check valve

2nd check valve
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The principles of operation
of a reduced pressure principle
backflow preventer are as
follows:

Flow from the left enters
the central chamber against the
pressute exerted by the loaded
check valve 1. The supply
pressure is reduced thereupon
by a predetermined amount.
The pressure in the central
chamber is maintained lower
than the incoming supply
pressure through the operation
of the relief valve 3, which
discharges to the atmosphere
whenever the central chamber
pressure approaches within a
few pounds of the inlet pres-
sure. Check valve 2 is lightly
loaded to open with a pressute
drop of 1 psi in the direction of
flow and is independent of the
pressure required to open the
relief valve. In the event that

FIGURE 30.
Reduced pressure zone backflow

preventer — principle of operation.

the pressure increases down-
stream from the device, tending
to reverse the direction of flow,
check valve 2 closes, preventing
backflow. Because all valves
may leak as a result of wear or
obstruction, the protection
provided by the check valves is
not considered sufficient. If
some obstruction prevents
check valve 2 from closing
tightly, the leakage back into
the central chamber would
increase the pressure in this
zone, the relief valve would
open, and flow would be
discharged to the atmosphere.
When the supply pressure
drops to the minimum differen-
tial required to operate the
relief valve, the pressure in the
central chamber should be
atmospheric. If the inlet
pressure should become less
than atmospheric pressure,

Direction
of flow

Reversed direction
of flow

Reduced pressure principle £ '

backflow preventer
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Main

relief valve 3 should remain
fully open to the atmosphere to
discharge any water which may
be caused to backflow as a
result of backpressure and
leakage of check valve 2.
Malfunctioning of one or
both of the check valves or relief
valve should always be indi-
cated by a discharge of water
from the relief port. Under no
circumstances should plugging
of the relief port be permitted
because the device depends
upon an open port for safe
operation. The pressure loss
through the device may be
expected to average between
10 and 20 psi within the
normal range of operation,
depending upon the size and
flow rate of the device.
Reduced pressure principle
backflow preventers are
commonly installed on high

FIGURE 31.
Plating plant installation.

Vepned

Reduced pressure principle backflow preventer

FIGURE 32.
Car wash installation.

hazard installations such as
plating plants, where they
would protect against primarily
backsiphonage potential, car
washes where they would
protect against backpressure
conditions, and funeral parlors,
hospital autopsy rooms, etc.
The reduced pressure principle
backflow preventer forms the
backbone of cross-connection
control programs. Since it is
utilized to protect against high
hazard installations, and since
high hazard installations are the
first consideration in protecting
public health and safety, these
devices are installed in large
quantities over a broad range of
plumbing and water works
installations. Figures 31 and 32
show typical installations of
these devices on high hazard
installations.




FIGURE 33.

Typical bypass configuration
reduced pressure principle
devices

Reduced pressure
principle device

Air gap

e

Note: Devices to be set a min. of 12" and a max. of 30" from the floor and 12" from any wall.

Typical fire line installation double
check valve vertical installation.
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FIGURE 34.

Typical installation reduced
pressure principle device
horizontal illustration.

Reduced pressure
principle device
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Air gap ' ]
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Note: Device to be set 12" minimum from wall. !
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FIGURE 35.

Typical installation reduced
pressure principle device vertical
illustration.

Il Reduced pressure
|| principle device
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[

Elbow
~ Air gap
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Note: (1) Refer ta manufacturers installation data for vertical mount.
(2) Unit to be set at a height to permit ready access for testing and service.
(3) Vertical installation only to be used if horizontal installation cannot be achieved.
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FIGURE 36. FIGURE 37.

Typical installation double check Typical installation residential dual
valve horizontal and vertical check with straight set and
installation. copperhorn.
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Chapter Five

Testing Procedures
for Backflow
Preventers

Prior to initiating a test of
any backflow device, it is
recommended that the follow-
ing procedures be followed:

1. Permission be obtained from
the owner, or his representative,
to shut down the water supply.
This is necessary to insure that
since all testing is accomplished
under no-flow conditions, the
owner is aware that his water
supply will be temporarily shut
off while the testing is being
performed. Some commercial
and industrial operations
require constant and uninter-
rupted water supplies for
cooling, boiler feed, seal pump
water, etc. and water service
interruption cannot be tolerat-
ed. The water supply to
hospitals and continuous
process industries cannot be
shur off without planned and
coordinated shut downs. The
request to shut down the water
supply is thetefore a necessary
prerequisite to protect the
customer as well as limit the
liability of the tester.
Concurrent with the
request for permission to shut
off the water, it is advisable to
point out to the owner, or his
representative, that while the
water is shut off during the test
period, any inadvertent use of
water within the building will
reduce the water pressure to
zero. Backsiphonage could
result if unprotected cross-

connections existed which
would contaminate the building
water supply system. In order
to address this situation, it is
recommended that the owner
caution the inhabitants of the
building not to use the water
until the backflow test is
completed and the water
pressure restored. Additional
options available to the building
owner would be the installation
of two backflow devices in
parallel that would enable a
protected bypass flow around
the device to be tested. Also, if
all water outlets are protected
within the building with
“fixture outlet protection”
backflow devices, cross-
connections would not create a
problem in the event of
potential backsiphonage
conditions occurring while
devices are tested, or for any
other reason.

2. Determine the type of device
to be tested i.e., double check
valve or reduced pressure
principle device.

3. Determine the flow direc-
tion. (Reference directional flow
arrows or wording provided by
the manufacturer on the
device.)

4. Number the test cocks, bleed
them of potential debris, and
assemble appropriate test cock
adapters and bushings that may
be required.

5. Shut off the downstream
(number 2) shut-off valve. (Ref.
Item (1) above.)

6. Wait several moments prior
to hooking up the test kit hoses
when testing a reduced pressure
ptinciple device. If water exits
the relief valve, in all likelihood,
the first check valve is fouled
and it is impractical to proceed
with the testing until the valve
is serviced. This waiting period
is not necessary when testing

double check valves.

7. Hook up the test kit hoses in
the manner approptiate to the
device being tested and the
specific test being performed.

Test personnel are cau-
tioned to be aware and follow
local municipal, county, and
state testing requirements and
guidelines as may be dictated
by local authority. The follow-
ing test procedures are guide-
lines for standard, generally
acceptable test procedures
but may be amended, superced-
ed, or modified by local

jurisdiction.
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Test Equipment

Fr field testing of reduced
pressure principle backflow
preventers and double check
valve assemblies, a differential
pressure test gauge is utilized
having a 0 to 15 psi range and
a working pressure of 500 psi.
Appropriate length of hoses
with necessary fittings accom-
pany the test gauge. Several
manufactured test kits are
commercially available that
incorporate the differential
gauge, hoses, and fittings and
are packaged for ease of
portability and come with
protective enclosures or straps
for hanging. Calibrated water
columns are commercially
available that are portable and
come with carrying cases.

It is important that all test
equipment be periodically
checked for calibration.

Pressure Vacuum
Breaker

(Figure 38)

Field testing of a pressure
vacuum breaker involves testing
both the internal spring loaded
soft seated check valve as well
as testing the spring loaded air
inlet vatve. The testing must be
performed with the device
pressurized and the air inlet
closed. The number 2 shut-off
valve must also be closed and
the air inlet valve canopy
removed.

Method 1

Using a differential pressure
gauge

Test 1 Test the internal check
valve for tightness of 1 psid in
the direction of flow.

1. With the valve body under

pressure, (number 2 shut-
off valve closed and

FIGURE 38.

Air inlet valve canopy

!
AR

Loaded air inlet valve

Test cock ——D-Q——)
No.2 __|
Z No. 2 shut off valve

i Check vaive

Test cock
No. 1

No. 1 shut off valve

number 1 shut-off valve
open) bleed test cocks
number 1 and number 2.

2. Hook up the high pressure
hose to number 1 test cock
and the low pressute hose
to number 2 test cock.

3. Bleed the high pressure
hose, and low pressure
hose, in that order, and
close the test kit needle
valves slowly.

4. Record the differential
pressure on the gauge. A
reading of 1 psid is
acceptable to insure a tight

check valve,

Test 2 Test the air inlet valve
for a breakaway of 1 psi.

1. Connect the high pressure
hose to test cock number 2,
and bleed the high pressure
hose.

2.  Shut off number 1 shut-off

valve.

3. Slowly open the bleed valve
of the test kit, and observe
and record the psi when
the air inlet poppet opens.
This should be a2 minimum
of 1 psi. Restore the valve
to normal service.
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Method 2

Using a water column sight
tube and 90 degree elbow
ficting with bleed needle

Test 1 Test the internal check
valve for tightness of 1 psid in
the direction of flow.

1. Assemble sight tube to test
cock number 1. Open test
cock and fill the tube to a
minimum of 36-inches of
water height.

2. Close number 1 shut-off
valve.

3. Open test cock number 2.
The air inlet valve should
open and discharge water
through number 2 test
cock.

4. Open number 1 test cock.
The sight tube level of
water should drop slowly
until it stabilizes. This
point should be a mini-
mum of 28-inches of water
column which equals 1 psi.

Test 2 Test the air inlet valve
for a breakaway of 1 psi.

1. Assemble sight tube to
test cock number 2. Open
test cock number 2 and fill
the tube to a minimum of
36-inches of water height.

2. Close number 1 shut-off
valve.

3. Bleed water slowly from
the number 2 test cock
bleed needle and observe
the water column height as
it drops.

4. At the point when the air
inlet valve pops open,
record the height of the
water column. This point
should be a minimum of
28-inches of water column
which equals 1psi.

Restore the valve to normal

service.

Reduced Pressure
Principle Backflow
Preventer

(Figure 39)

Field testing of a reduced
pressure principle backflow
preventer is accomplished
utilizing a differential pressure
gauge. The device is tested for
three optional characteristics:
i.e., (1) the first check valve is
tight and maintains a minimum
of 5 psi differential pressure,
(2) the second check valve is
tight against backpressure and
(3) the relief valve opens at a
minimum of 2 psi below inlet
supply pressure. Testing is
performed as follows:

Step 1 Test to insure that the
first check valve is tight and
maintains a minimum pressure
of 5 psi differential pressure.

1. Verify that number 1 shut-
off valve is open. Close
number 2 shut-off valve.
If there is no drainage
from the relief valve it is
assumed that the first
check is tight.

Close all test kit valves.

Connect the high pressure
hose to test cock number 2,

4. Connect the low pressure
hose to test cock number 3.

5. Open test cocks number 2
and number 3.

6. Open high side bleed
needle valve on test kit
bleeding the air from the
high hose. Close the high
side bleed needle valve.

7. Open the low side bleed
needle valve on test kit
bleeding air from the low
hose. Close the low side
bleed needle valve. Record
the differential gauge
pressure. It should be a
minimum of 5 psid.



FIGURE 39.
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Step 2 Test to insure that the
second check is tight against
backpressure. (Figure 40)

1. Leaving the hoses hooked
up as in the conclusion of
Step 1 above, connect the
bypass hose to test cock
number 4.

2. Open test cock number 4,
the high control needle
valve and the bypass hose
control needle valve on the
test kit. (This supplies high

FIGURE 40.

Low side
hose

Bypass hose

pressure water downstream
of check valve number 2.)
If the differential pressure
gauge falls off and water
comes out of the relief
valve, the second check is
recorded as leaking. If the
differential pressure gauge
remains steady, and no
water comes out of the
relief valve, the second
check valve is considered
tight

-4

Temporary

N

NP

bypass hose

Tee

3. 'To check the tightness of
number 2 shut-off valve,
leave the hoses hooked up
the same as at the conclu-
sion of Step 2 above, and
then close test cock
number 2. This stops the
supply of any high pressure
water downstream of check
valve number 2. If the
differential pressure gauge
reading holds steady, the
number 2 shut-off valve is
recorded as being tight. If
the differential pressure
gauge drops to zero, the
number 2 shut-off valve is
recorded as leaking.

With a leaking number 2
shut-off valve, the device is, in
most cases, in a flow condition
and the previous readings taken
are invalid. Unless a non-flow
condition can be achieved,
either through the operation of
an additional shut-off down-
stream, or the use of a tempo-
rary compensating bypass hose,
accurate test results will not be
achieved.

Step 3 To check that the relief
valve opens at a minimum
pressure of 2 psi below inlet
pressure.

1. With the hoses hooked up
the same as at the conclu-
sion of Step #2 (3) above,
slowly open up the low
control needle valve on the
test kit and record the
differential pressure gauge
reading at the point whea
the water initially starts to
drip from the relief valve
opening. This pressure
reading should not be
below 2 psid.

This completes the
standard field test for a reduced
pressure principle backflow
preventer, Before removal of the
test equipment, the tester
should insure that he opens
number 2 shut-off valve
thereby reestablishing flow.
Also, the test kit should be
thoroughly drained of all water
to prevent freezing by opening
all control needle valves and
bleed needle valves.

All test data should be
recorded on appropriate forms.
(Ref: sample Page 45)

Note: The steps outlined above may
vary in sequence depending upon local
regulations and/or preferences.
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Double Check Valve FIGURE 41. & &
R A N f, ﬁ’}
Assemblies O o & w &
(Figure 41) RO T N Mo m‘*ét
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Some field test procedures for 5 &

testing double check valve

assemblies require that the
number 1 shut-off valve be
closed to accomplish the test.
This procedure may introduce
debris such as rust and tubercu-
lin into the valve that will
impact against check valve
number 1 or number 2 and
compromise the sealing qualicy.
This potential problem should
be considered prior to the
selection of the appropriate test
method.

Two test methods, one
requiring closing of the number
1 shut-off valve, and one
without this requirement are
presented below:

Method 1

Utilizing the differential
pressure gauge and not
shutting off number 1 shut-oft
valve. Figure 41)

Step 1 checking check valve

number 1

1. Verify that the number 1
shut-off is open. Shut off
number 2 shut-off valve.

2. Connect the high hose to
test cock number 2.

3. Connect the low hose to
test cock number 3.

4. Open test cocks 2 and 3.
5. Open high side bleed

needle valve on test kit
bleeding the air from the
high hose. Close the high
side bleed needle valve.

6. Open low side bleed needle
valve on test kit bleeding
the air from the low hose.
Close the low side bleed
needle valve.

High side hose

7. Record the differential
gauge pressure reading.
It should be a minimum
of 1 psid.

8. Disconnect the hoses.

Step 2 Checking check valve
number 2.

1. Connect the high hose to
test cock number 3.

2. Connect the low hose to
test cock number 4.

3. Open test cocks number 3
and 4.

4, Open high side bleed
needle valve on test kit
bleeding the air from the
high hose. Close the high
side bleed needle valve.

5. Open low side bleed needle
valve on test kit bleeding
the air from the low hose.
Close the low side bleed
needle valve.

Record the differential
gauge pressure reading.
It should be a minimum
of 1 psid.

7. Disconnect the hoses.

o
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Bleed needle valves

Low side hose

Bypass hose

Control
needle
valves

To check tightness of 7.
number 2 shut-off valve, both
the check valves must be tight
and holding a minimum of 8.
1 psid. Also, little or no
fluctuation of inlet supply
pressure can be tolerated.

The testing is performed as
follows:

1. Connect the high hose to
number 2 test cock. 9.

2. Connect the low hose to
number 3 test cock.

3. Connect the bypass hose to
number 4 test cock.

4. Open test cocks numbers

2,3, and 4.

5. Open high side bleed
needle valve on test kit
bleeding the air from the
high hose. Close the high
side bleed needle valve.

6. Open low side bleed needle
valve on test kit bleeding
the air from the low hose.
Close the low side bleed
needle valve.

The differential gauge
pressure should read a
minimum of 1 psid.

Open the high side control
needle valve and the bypass
hose control needle valve
on the test kit. (This
supplies high pressure
water downstream of check
valve number 2).

Close test cock number 2.
(This stops the supply of
any high pressure water
downstream of number 2
check valve), If the
differential pressure gauge
holds steady, the number 2
shut-off valve is recorded as
being tight. If the differen-
tial pressure gauge drops to
zero, the number 2 shut-off
valve is recorded as leaking.



FIGURE 42.
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With a leaking number 2
shut-off valve, the device is, in
most cases, in a flow condition,
and the previous test readings
taken are invalid. Unless a non-
flow condition can be achieved,
either through the operation of
an additional shut-off down-
stream, ot the use of a tempo-
rary compensating bypass hose,
accurate test results will not be
achieved.

This completes the
standard field test for a double
check valve assembly. Prior to
removal of the test equipment,
the tester should insure that he
opens number 2 shut-off valve
thereby reestablishing flow. All
test data should be recorded on
appropriate forms and the test
kit drained of water.

Low side hose
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Individual Bourdon gages mounted on a board
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Bypass hose
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Bypass hose

High side hose

Method 2
Utilizing “Duplex Gauge” or
individual bourdon gauges,

requires closing number 1
shut-off. (Figure 42)

Step 1 checking check valve

number 1

1. Connect the high hose to
test cock number 2.

2.  Connect the low hose to
test cock number 3.

3. Open test cocks number 2
and number 3.

Low side hose

Step 2 checking check valve
number 2.

Proceed exactly the same
test procedure as in Step
number 1, except that the
high hose is connected to test
cock number 3 and the low
hose connected to test cock
number 4.

Step 3

1. Open shut-off valve
number 1 to repressurize
the assembly.

By loosening the low side
hose at test cock number 3,
lower the pressure in the
assembly about 10 psi
below normal line
conditions.

Simultaneously open both
needle valves. If the check
valve is holding tight the
high pressure gauge will
begin to drop while the
low pressure gauge will
increase. Close needle
valves. If the gauge shows
that a small (no more than
5 psi) backpressure is
created and held, then the
check valve is reported as
tight. If the check valve
leaks, a pressure differential
is not maintained as both
gauges tend to equalize or
move back towards each
other, then the check valve
is reported as leaking.
With both needle valves
open enough to keep the
needles on the gauge
stationaty, the amount of
leakage is visible as the
discharge from the
upstream needle valve.

4. Close number 2 shut-off
valve; then close number 1
shut-off valve.

5. By means of the high side
needle valve, lower the
pressute at test cock
number 2 about 2 psi
below the pressure at test
cock number 3. If this
small difference can be
maintained, then check
valve number 1 is reported
as “tight”. Proceed to Step
number 2. If the small
difference cannot be
maintained, proceed to
Step number 3.

2. Loosely attach the bypass

hose to test cock number 1,
and bleed from the gauge
through the bypass hose
by opening the low side
needle valve to eliminate
trapped air. Close low side
needle valve. Tighten
bypass hose. Open test
cock number 1.

Close number 1 shut-off
valve.
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Chapter Six

Administration of
a Cross-Connection
Control Program

FIGURE 43.
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Responsibility

nder the provisions of the

Safe Drinking Water Act of
1974, the Federal Government
has established, through the
EPA (Environmental Protection
Agency), national standards of
safe drinking water. The states
are responsible for the enforce-
ment of these standards as well
as the supervision of public
water supply systems and the
sources of drinking water. The
water purveyor (supplier) is held
responsible for compliance to
the provisions of the Safe
Drinking Water Act, to include
a warranty that water quality
provided by his operation is in
conformance with the EPA
standards at the source, and is
delivered to the customer
without the quality being
compromised as a result of its
delivery through the distribu-
tion system. As specified in the
Code of Federal Regulations
(Volume 40, Paragraph 141.2,
Section (¢)) “Maximum contam-
inant level, means the maxi-
mum permissible level of a
contaminant in water which is
delivered to the free flowing
outlet of the ultimate user of a
public water system, except in
the case of turbidity where the
maximum permissible level is
measured at the point of entry
to the distribution system.
Contaminants added to the
water under circumstances
controlled by the user, except
those tresulting from corrosion
of piping and plumbing caused
by water quality, ate excluded
from this definition.”

Figure 43 depicts several
options that are open to a water
purveyor when considering
cross-connection protection to
commercial, industrial, and
residential customers. He may
elect to work initially on the

“containment” theory. This
approach utilizes a minimum of
backflow devices and isolates
the customer from the water
main. It virtually insulates the
customer from potentially
contaminating or polluting the
public water supply system.
While it is tecognized that
“containment” does not protect
the customer within his
building, it does effectively
remove him from possible
contamination to the public
water supply system. If the
water purveyor elects to protect
his customers on a domestic
internal protective basis and/or
“fixture outlet protective basis,”
then cross-connection conttol
protective devices are placed at
internal high hazard locations as
well as at all locations where
cross-connections exist at the
“last free-flowing outlet.” This
approach entails extensive
cross-connective survey work on
behalf of the water superinten-
dent as well as constant policing
of the plumbing within each
commercial, industrial and
residential account. In large
water supply systems, fixture
outlet protection cross-
connection control philosophy,
in itself, is a virtual impossibility
to achieve and police due to the
quantity of systems involved,
the complexity of the plumbing
systems inherent in many
industrial sites, and the fact that
many plumbing changes are
made within industrial and
commercial establishments that
do not require the water depart-
ment to license or otherwise
endorse or ratify when contem-
plated or completed.

In addition, internal
plumbing cross-connection
control survey work is generally
foreign to the average water



purveyor and is not normally a
portion of his job description or
duties. While it is admirable for
the water purveyor to accept
and perform survey work, he
should be aware that he runs
the risk of additional liability in
an area that may be in conflict
with plumbing inspectors,
maintenance personnel and
other public health officials.

Even where extensive
“fixture outlet protection,”
cross-connection control
programs are in effect through
the effores of an aggressive and
thorough water supply cross-
connection control program,
the water authorities should also
have an active “containment”
program in order to address the
many plumbing changes that
are made and that are inherent
within commercial and industri-
al establishments. In essence,
fixture outlet protection
becomes an extension beyond
the “containment” program.

Also, in order for the
supplier of water to provide
maximum protection of the
water distribution system,
consideration should be given to
requiring the owner of a
premise (commercial, industrial,
or residential) to provide at his
own expense, adequate proof
that his internal water system
complies with the local or state
plumbing code(s). In addition,
he may be required to install,
have tested, and maintain, all
backflow protection devices that
would be required—at his own
expense!

The supplier of water
should have the right of entry
to determine degree of hazard
and the existence of cross-
connections in order to protect
the potable water system. By so
doing he can assess the overall

nature of the facility and its
potential impact on the water
system (determine degree of
hazard], personally see actual
cross-connections that could
contaminate the water system,
and take appropriate action to
insure the elimination of the
cross-connection or the installa-
tion of required backflow devices.

To assist the water purvey-
or in the total administration
of a cross-connection control
program requires that all public
health officials, plumbing
inspectors, building managers,
plumbing installers, and
maintenance men participate
and share in the responsibility
to protect the public health and
safety of individuals from cross-
connections and contamination
or pollution of the public water
supply system.

Dedicated Line

Figure 43 also depicts the use
of a “dedicated” potable water
line. This line initiates immedi-
ately downstream of the water
meter and is “dedicated” solely
for human consumption i.e.,
drinking fountains, safety
showers, eye wash stations, etc.
It is very important that this
piping be color coded through-
out in accordance with local
plumbing regulations, flow
direction arrows added, and the
piping religiously policed to
insure that no cross-connections
to other equipment or piping
are made that could compro-
mise water quality. In the event
that it is felt that policing of
this line cannot be reliably
maintained or enforced, the
installation of a containment
device on this line should be a
consideration.

Method of Action

A- complete cross-connection
control program requires a

carefully planned and executed
initial action plan followed by
aggressive implementation and
constant follow-up. Proper
staffing and education of
personnel is a requirement to
insure that an effective program
is achieved. A recommended
plan of action for a cross-
connection control program
should include the following
characteristics:

(1) Establish a cross-connection
control ordinance at the local
level and have it approved by
the water commissioners, town
managet, etc., and tnsure that it
is adopted by the town or
private water authority as a
legally enforceable document.

(2) Conduct public informative
meetings that define the
proposed cross-connection
control program, teview the
local cross-connection control
ordinance, and answer all
questions that may arise
concerning the reason for the
program, why and how the
survey will be conducted, and
the potential impact upon the
industrial, commercial and
residential water customers.
Have state authorities and the
local press and radio attend the
meeting.

(3) Place written notices of the
pending cross-connection
control program in the local
newspapet, and have the local
radio station make announce-
ments about the program as a
public service notice.

(4) Send employees who will
administer the program, to a
course, or courses, on backflow
tester certification, backflow
survey courses, backflow device
repair courses, etc.

(5) Equip the water authority
with backflow device test kits.

(6) Conduct meeting(s) with
the local plumbing inspection
people, building inspectors, and
licensed plumbers in the area
who will be active in the
inspection, installations and
repair of backflow devices.
Inform them of the intent of the
program and the part that they
can play in the successful
implementation of the program.

(7) Prior to initiating a survey
of the established commercial
and industrial installations,
prepare a list of these establish-
ments from existing records,
then prioritize the degree of
hazard that they present to the
water system, i.e., plating
plants, hospitals, car wash
facilities, industrial metal
finishing and fabrication,
mortuaries, etc. These will be
the initial facilities inspected for
cross-connecttons and will be
followed by less hazardous
installations.

(8) Insure that any new
construction plans are reviewed
by the water authority to assess
the degree of hazard and insure
that the proper backflow
preventer is installed concurrent
with the potential degree of
hazard that the facility presents.

(9) Establish a residential
backflow protection program that
will automatically insure that a
residential dual check backflow
device is installed automatically at
every new residence.

(10) As water meters are
repaired or replaced at residen-
ces, insure that a residential
dual check backflow preventer
is set with the new or reworked
water meter. Be sure to have
the owner address thermal
expansion provisions.

CHAPTER SIX -« 31



(11) Prepare a listing of all
testable backflow devices in the
community and insure that
they are tested by certified test
personnel at the time intervals
consistent with the local cross-
connection control ordinance.

(12) Prepare and submit
testing documentation of
backflow devices to the State
authority responsible for
monitoring this data.

(13) Survey all commercial and
industrial facilities and require
appropriate backflow protection
based upon the containment
philosophy and/or internal
protection and fixture outlet
protection. Follow up to insure
that the recommended devices
are installed and tested on both
an initial basis and a periodic
basis consistent with the cross-
connection control ordinance.

The surveys should be
conducted by personnel
experienced in commercial and
industrial processes. The owners
of owners representatives,
should be questioned as to what
the water is being used for in
the facility and what hazards
the operations may present to
the water system (both within
the facility and to the water
distribution system) in the
event that a backsiphonage or
backpressure condition were to
exist concurrent with a non-
protected cross-connection. In
the event that experienced
survey petsonnel are not
available within the water
authority to conduct the survey,
consideration should be given
to having a consulting firm
perform the survey on behalf of
the water department.

Cross-Connection
Control Survey
Work

Cross~connectinn control
survey work should only
be petformed by personnel
knowledgeable about commer-
cial and industrial potential
cross-connections as well as
general industrial uses for both
potable and process water. If
“containment” is the prime
objective of the survey, then
only sufficient time need be
spent in the facility to deter-
mine the degree of hazard
inherent within the facility or
operation. Once this is deter-
mined, a judgment can be
made by the cross-connection
control inspector as to what
type of backflow protective
device will be needed at the
potable supply entrance, or
immediately downstream of the
water meter. In the event that
the cross-connection control
program requires “total”
protection to the last free
flowing outlet, then the survey
must be conducted in depth to
visually inspect for all cross-
connections within the facility
and make recommendations
and requirements for fixture
outlet protective devices,
internal protective devices, and
containment devices.

It is recommended that
consideration be given to the
following objectives when
performing a cross-connection
control survey:

(1) Determine if the survey will
be conducted with a pre-
arranged appointment or
unannounced.

(2) Upon entry, identify
yourself and the purpose of the
visitation and request to see the
plant manager, ownet, or
maintenance supervisor in order
to explain the purpose of the
visit and why the cross-
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connection survey will be of
benefit to him.

(3) Ask what processes are
involved within the facility and
for what purpose potable water
is used, i.e., do the boilers have
chemical additives? Are air
conditioning cooling towers in
use with chemical additives? Do
they use water savers with
chemical additives? Do they
have a second source of water
(raw water from wells, etc.) in
addition to the potable water
supply? Does the process water
cross-connect with potentially
hazardous chemical etching
tanks, etc.?

(4) Request “as-built” engineer-
ing drawings of the potable
water supply in order to trace
out internal potable lines and
potential areas of cross-
connections.

(5) Initiate the survey by
starting at the potable entrance
supply (the water meter in most
cases) and then proceed with
the internal survey in the event
that total internal protective
devices and fixture outlet
protective devices ate desired.

(6) Survey the plant facilities
with the objective of looking for
cross-connections at all potable
water outlets such as:

Hose bibbs

Slop sinks

Wash room facilities

Cafeteria and kitchens

Fire protection and
Siamese outlets

Irrigation outlets

Boiler rooms

Mechanical room

Laundry facilities
(hospitals)

Production floor

(7) Make a sketch of all areas

requiring backflow protection
devices.

(8) Review with the host what
you have found and explain the
findings to him. Inform him
that he will receive a written
report documenting the
findings together with a written
recommendation for corrective
action. Attempt to answer all
questions at this time. Review
the findings with the owner or
manager if time and circum-
stances permit.

(9) Document all findings and
recommendations prior to
preparing the written report.
Include as many sketches ot
photos with the final report as
possible. If the located cross
connection(s) cannot be
eliminated, state the generic
type of backflow preventer
required at each cross connec-
tion found.

(10) Consider requiring or
recommending compliance of
the survey findings within a
definitive time frame. (if
appropriate authotity is in

effect).
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