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Ralph Foss	 	.	.	.	.	.	.	.Term expires Jan. 1, 2024*

Patricia Hamilton	.	.	.	.	.	.	.Term expires Jan. 1, 2022*

John Hwalek	.	.	.	.	.	.	.	.Term expires Jan. 1, 2023*

Gerry Palmer, chair	.	.	.	.	.	.	.Term expires Jan. 1, 2024*

Robert Sypitkowski	.	.	.	.	.	.	.Term expires Jan. 1, 2023*

Michael Timpson, vice chair	.	.	.	.	.	.Term expires Jan. 1, 2023*

Dan Wellington, clerk	.	.	.	.	.	.	.Term expires Jan. 1, 2022*


		*Trustees served until replaced/re-appointed.
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Kathy Moriarty		.	.	.	.	.	.	.	General Manager

Holli Silva	.	.	.	.	.	.	.	.	Treasurer



BANGOR WATER
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Did you know that
· Bangor Water pumps and treats approximately 4,200,000 gallons of water each day.

· The water is delivered through 200 miles of pipeline ranging up to 30 inches in diameter.

· Bangor Water supplies more than 30,000 people in the greater Bangor area.

· The water comes from Floods Pond in Otis, and is piped under the Penobscot River to reach Bangor.  The Penobscot River was abandoned as a water source more than 60 years ago.

· Bangor Water is a quasi-municipal corporation, chartered by the State of Maine, and is a separate entity from the City of Bangor.  The formation of the District was approved by voters in 1957.  The only source of revenue is money raised through water bills, public and private fire protection, and other utility services.

History
The history of public water in Bangor began in 1875 when officials contracted with the Holly Co. for the installation of 77,000 feet of water mains to be used for domestic, industrial and fire protection.  Water from the Penobscot River replaced the individual wells and cisterns as the source of supply.
Later in the century and into the 1900’s, Bangor experienced typhoid epidemics nearly every year.  Local officials appointed a citizen committee to determine the cause of the problem, and during the investigation it found that among the local schools, only those using "City" water had an incident of the disease.  Other signs also indicated that the water supply was the principal carrier.  To correct this situation, a filter plant was completed in 1908.  This plant utilized coagulation, sedimentation, and filtration, and was capable of handling 8,000,000 gallons of water per day.  Later, chlorination facilities were installed to provide disinfection. 
Expansion of the system continued until 1957 when it was agreed--after long debate--that Bangor must switch its water supply from the river (heavily polluted by upstream dumping of sewage and mill waste) to some other source if the quality of water provided to the citizens was to be improved.
An act of the Maine Legislature in 1957 created the Bangor Water District, which was approved in a City of Bangor referendum.  After formation of a Board of Trustees, the title to the City of Bangor water system was handed to the new water utility.  In essence, the act authorized Bangor Water to control a number of ponds to supply water to Bangor and surrounding towns.  Floods Pond in Otis was chosen following careful testing over a number of years by staff.  A total of $4,000,000 in Series "A" bonds financed construction of a new pump station at Floods Pond and a transmission line from the pond to Bangor.


With the new system in operation in 1959, the water-powered Deane Pump located in the old water works building on the Penobscot River gave way to electric turbine pumps at Johnston Pump Station at Floods Pond.  Subsequently the old filter plant building on State Street was converted to work shops and storage space, and a new office building was constructed.  The "new" water from Floods Pond was of such high quality that it did not require extensive treatment.
In the following decades, increasingly sophisticated equipment was added to our facilities, the Thomas Hill Standpipe became a National Historic landmark, and customers were changed from "flat rate" to "metered" service to provide more equitable distribution of charges and to encourage conservation.
Over the decades, the District’s service territory expanded. Additional communities served included the Hampden Water District in 1968, portions of Clifton in 1972, Orono-Veazie Water District from 1972 to 1996, and in 1978 a water line was installed under the Penobscot River to provide water to a new manufacturing industry in Orrington.
At the invitation of the Town of Hermon in 1999, Bangor Water expanded its service area with a 14,000-foot extension of 12-inch main on Odlin Road from Dowd Road in Bangor into Hermon and along Coldbrook Road.  The expansion, funded by the Town of Hermon, also included more than a dozen new hydrants, and a new standpipe and control valve building.
In 1995, a new treatment plant was constructed on the access road to Floods Pond in response to changing federal regulations. The plant utilizes ozone--instead of chlorine--as the primary disinfectant, and chloramines (a combination of chlorine and ammonia) as a secondary disinfectant.
In 2002, at the invitation of the Town of Orrington, Bangor Water again expanded its existing service area.  The Town completed a 3500-foot water line extension to serve customers along Rt. 15, funded by the municipality.  The 12-inch pipe provides water service to 90 or more customers, and interconnects with City of Brewer’s water distribution system for emergency use.
Source of Supply
The source of supply for the Bangor Water is Floods Pond in Otis.  The pond lies 15 miles east of Bangor in a rocky, rugged area that was scoured by the retreating glaciers.  The pond supplies an excellent source of water that is clear, soft and palatable year-round.  Due to the high-quality water of Floods Pond, Bangor Water received an exemption from filtration from the Environment Protection Agency in 1991, thus avoiding the cost of nearly $30,000,000 for the construction of a filtration facility. Floods Pond watershed has an area of approximately 8.7 square miles.
The estimated dependable yield of Floods Pond is about 8.2 million gallons per day; we typically pump around four million gallons per day.  In order to protect the source of water, Bangor Water originally acquired a strip of land 200 feet wide around the periphery of Floods Pond and Burnt Pond, and in recent years has purchased several thousand additional acres of land in the watershed area to control activities that could impact water quality.



Johnston Pump Station
Johnston Pump Station, located on the shore of Floods Pond, is named after Donald Johnston, a former District superintendent.  The station has two 36-inch diameter intake pipes; one is in approximately 13.5 feet of water, and the second is in about 23 feet of water.  Four vertical well-type electrically driven 150 hp pumps are on site, each capable of pumping five million gallons per day.  From 1957 to 1995, raw water was treated at this pump station.
Butler Ozone Treatment Facility
Beginning in 1995, water treatment was moved to the new Butler Ozone Facility located about a mile from the original station.  The water is treated with ozone and chloramines for disinfection, soda ash for pH adjustment, and fluoride for dental health.  It is interesting to note that the pond has a natural fluoride content of about 0.20 ppm.
The Butler facility was named for Paul G. Butler of Bangor, who worked a total of 33 years for the City Water Department that then became the Bangor Water District.  In addition to serving as chemist and assistant superintendent, Butler was responsible for much of the testing that resulted in Floods Pond being chosen as the source of supply.
In 2021, a major multi-year upgrade of the facility’s ozone system was undertaken to ensure reliability and efficiency.
Ultra-Violet Treatment Facility
In 2013, an ultra-violet (UV) treatment facility at Floods Pond in Otis was completed and put into service.  The additional UV disinfection process is required by federal regulations relating to Cryptosporidium and provides another layer of disinfection protection ensuring safe drinking water.
All facilities have auxiliary generators to ensure lights, heat and pumping facilities during a power failure.  The ozone facility is manned by operators 24 hours a day, seven days a week who control water pumpage and treatment, and monitor other Bangor Water storage and pump facilities through a computer network.
Pump Stations and Standpipes
Three pump stations in Bangor are used to control water flow and resulting water pressure.  These are:  
· Griffin Road, built in 1987 

· Perry Road, built in 1988

· Bangor International Airport (BIA), originally built in 1943, and underwent extensive renovations in 1994.  The station is named in honor of Harold Crane of Bangor, a retired 43-year employee and former service truck supervisor.



Water -- totaling 13,000,000 gallons — is stored in six standpipes for daily drawdown and for emergency purposes. These are:
· Thomas Hill:  holds 1,500,000 gallons and is a riveted wrought iron tank with a wood jacket.  It is located on Thomas Hill, rises 50 feet, and is 75 feet in diameter.  The tank, built in 1897, is our oldest standpipe.  It is a national historic landmark as designated by the Register of Historic Places and the Maine Historic Preservation Commission.  It is also designated an American Water Landmark by the American Water Works Association, and a state historic civil engineering landmark by the Maine Chapter of the American Society of Civil Engineers.  The lights that illuminate the top at night resemble a queen's crown, in keeping with Bangor being known as the "Queen City."

· Bomarc:  a welded-steel tank located at the former Bomarc base which holds 1,500,000 gallons.  This standpipe was constructed in 1986.

· Essex Street:  a concrete tank built in 2010, holding 3,400,000 gallons of water.  The new tank replaced a four-million-gallon steel tank constructed in 1958 as well as a two-million-gallon steel tank built in 1933, both of which were demolished.

· Hammond Street:  a welded-steel tank holding 5,000,000 gallons.  It stands 74 feet high and is 110 feet in diameter.  It was built in 1963.

· Bangor International Airport:  a 1,000,000-gallon standpipe that stands 100 feet high.  It was built in 1944, and is painted in an orange-and-white checkerboard fashion due to its proximity to runways.

· Hermon:  built in 1999.  Holding 600,000 gallons, the standpipe is located on the Coldbrook Road in Hermon and was constructed as part of the Hermon service area expansion.

SCADA System
Operation of pump stations and standpipes, chemical dosing, and monitoring equipment are managed by a System Control and Data Acquisition system (SCADA) computer.  A new SCADA system was installed in 2012, to replace the original 1988 model that was no longer supported.
The computer is monitored from the engineering department on State Street in Bangor and at the Butler ozone plant.  This SCADA system helps operate our transmission and distribution facilities, and is designed to continue operating in case of power loss.  The SCADA system communicates with multiple remote sites that it monitors and operates on a continuous basis.  Many other functions such as intrusion alarms, temperature control, etc., are monitored by the SCADA system.


Transmission Lines
Transmission facilities include a 30-inch reinforced pre-stressed concrete pipeline from Floods Pond to the Penobscot River (76,821 feet in length).  The main runs along the side of Burnt, Little Burnt, and Snowshoe ponds, and then west to Eddington.  At the Penobscot River, the transmission line splits into two 24-inch pre-stressed reinforced concrete mains that pass under the river.
On the west side of the river, the two lines rejoin and form a single 30-inch main which runs to a control valve facility, and on into Bangor.
Customer Service
There are approximately 11,000 service lines (direct water connections) to provide service to approximately 10,500 domestic accounts and 500 fire protection services.  Domestic water customers are charged based on the amount of water use measured by a meter.  Fire protection is provided through 1119 public hydrants and 220 private hydrants.
Bangor Water also provides water directly to customers in sections of Clifton, Eddington, Hermon, Orrington, Hampden, and Veazie, as well as wholesale of water to the Hampden Water District.
The water provided meets all of the maximum contaminant level requirements of the Safe Drinking Water Act.  We draw samples from our system to monitor the water quality for bacteriological contamination each working day in our certified laboratory to ensure it meets all regulations.


BANGOR WATER DISTRICT
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On behalf of the Board of Trustees, I am pleased to present the 64th annual report of the Bangor Water District.

At the Board’s annual meeting, the following officers were chosen:  Gerry Palmer, chair; Michael Timpson, vice-chair; and Dan Wellington, clerk.  Kathy Moriarty was appointed General Manager and Finance Manager Holli Silva was appointed Board Treasurer.
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A rate change – postponed from July 2020 – was finally implemented, following approval by the Maine Public Utilities Commission, in October 2021.  (The District’s prior increase was in 2019, and no additional changes are anticipated until January 2023.)  Our minimum residential user saw an increase of $2.05 per month, and our average residential user saw an increase of $3.14 per month.

The Board of Trustees continually balances the impact of water rates on customers against the daily and long-term needs of the water system. Bangor Water customers currently enjoy the 19th lowest rates of more than 120 water utilities in the state.

Funding for operations and for maintenance/replacement of pipes, equipment, and facilities comes almost exclusively from water rates.  To ensure renewal of the 200 miles of pipe every 100 years, at least two miles of pipe should be replaced each year (at an estimated cost of $2,000,000 per mile).  Currently more than 20 percent of the pipe – 42 miles – is more than 100 years old. 

The revenue generated by water bills is used to operate the system, and for projects and supplies, a capital reserve account as allowed by the Maine Public Utilities Commission for future projects, and debt service on monies spent on previous projects.

[image: ]


In spite of challenges with contractors, supplies, and staffing, Bangor Water moved forward on a number of projects which are detailed in the General Manager’s Report.

One of the projects most noticed by the public was inspection of the flagpole on top of the 124-year-old Thomas Hill Standpipe, which resulted in the flag not being flown for most of the year.  The flagpole also supports a number of cellular phone network antennas, and during the year it was noted that the pole – made of cast iron – had severe pitting at the joints which put it at risk of snapping.



Total replacement of the pole, which sits atop a historically-protected structure, would have been challenging, given the approvals that would have been required and the logistics of moving equipment and materials to the top of the standpipe.  To explore all possibilities, we opted to conduct an ultrasonic scan of the pole to determine the interior level of deterioration.  Happily, the scan showed repairs – rather than total replacement of the pole – were feasible.
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Board members devoted time in 2021 to multiple personnel items, including the lack of a dedicated HR position.  To assist, a Human Resource professional was hired through an RFP process on a consulting basis to provide expertise as needed.  The HR consultant offered expertise and guidance on personnel matters and staff training.  

The Board hired a consultant to review Bangor Water’s existing wage and salary scales, as the utility – like other employers -grappled with employee turnover, candidate shortages and rising wages.  Wages, scales and vacation accruals were realigned to meet current best practices and rates.

The Employee Personnel Handbook, which had not been comprehensively updated since 2013, underwent extensive review by a committee of employees.  After feedback from the District’s HR consultant, the Board approved the updated version.

The Board’s Personnel Subcommittee was reactivated to provide feedback to and evaluation of the General Manager. 

To improve oversight and knowledge, the Trustees participated in on-site training provided by Maine Rural Water Association on Board items such as its role and responsibilities as well as Maine’s Freedom of Information Act.
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Timber harvesting operations in the Floods Pond watershed were conducted through our forestry management company on 54 acres of land.  The operation focuses on maintaining forest health while minimally impacting water quality through run-off and erosion, rather than on monetary return.  The 2021 harvest netted $20,000 in revenue after expenses.
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District staff and its IT consultant conducted a review of cybersecurity following a Florida incident of a hacker gaining access to a utility SCADA system.  Security training, updated software, new hardware, and additional protection for the physical plant were among the measures addressed.  It should be noted that the 24/7 staffing of our water treatment facility is helpful in promptly noting potential cyber or system issues.


[image: ]


We continued to be mindful of public health strategies for dealing with COVID - adopting a policy for hybrid in-person/remote meetings, cancelling the quarterly tours of Thomas Hill Standpipe, and re-opening the business office to public access with precautions.
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In closing, I wish to thank our customers, my fellow Board members for their continued commitment to Bangor Water, as well as our staff for its outstanding efforts during a most challenging year.


Respectfully submitted,

							BANGOR WATER DISTRICT

							Gerry Palmer, Chair


BANGOR WATER DISITRICT
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I am pleased to present my annual report as General Manager of Bangor Water, in a year that continued to present challenges.

These included staff turnover, the difficulty of finding and retaining replacement staff, the cost of and delays in receiving supplies, and the scarcity of bidders for projects ranging from pipe replacement and paving to lawn care and custodial duties.
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In spite of difficulties, we were fortunate to move forward a number of items.

· Replacing of one of our oldest (c. 1876) water lines on State Street, a water main that serves a major health-care facility.  Installation of a new 16-inch water line was completed by a contractor, in conjunction with sewer work performed for the City of Bangor.  Work included placement of an additional valve for continuous feed to Northern Light Eastern Maine Medical Center during shutdowns, and scheduling some work at night to minimize traffic issues.  Project cost: $669,207

· Upgrading a portion of the original (c. 1957) five-mile three-phase private electrical line from Route 9 into our pumping and treatment facilities at Floods Pond.  More than 90 percent of the 150 poles were original installations and in poor condition.  The project also includes a fiber optic line, trimming of encroaching trees and vegetation, and demolition and removal of existing poles and wire.  Delays in receiving poles and pole brackets pushed the project further into the year than planned.  Budget: $1.4 million. Cost to date: $800,000.

· Beginning the next phase of upgrading our ozone treatment facility (c. 1995) to ensure reliability and efficiency.  The project includes new ozone treatment equipment and required modifications to the treatment building, HVAC and piping work, and process control upgrades.  The delivery of stainless-steel elements as well as the new treatment equipment was delayed, resulting in some installation and testing being pushed into 2022.  Project costs at year end of 2021 were approximately $4.0 million, while the overall cost of the upgrade will be close to $6,000,000. 

· Moving into detailed design phase for replacement of two standpipes and a pump station off Union Street, aimed at expanding the pressure zone near BIA and the efficiency and reliability of system facilities. The project will replace the BIA standpipe and nearby pump station (both 79 years old) and the Hammond Street standpipe (59 years old) with one standpipe and pump station at a new location.  Site surveys for the location(s) were delayed due to COVID.  Bangor Water was awarded $5,000,000 toward the construction phase of the work from the Maine Drinking Water revolving loan fund.  This includes a grant of $1,500,000 with the balance in the form of a low-interest 20-year loan.  The grant/loan is estimated to save Bangor Water over $1,100,000 in interest.  We anticipate sending the project to bid in 2022.
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With 22 percent of Bangor Water’s piping system over 100 years old and past its useful life, the District experiences multiple main breaks throughout the year.  Leaks are always the unknown and unpredictable part of Bangor Water’s expenses.  Planned infrastructure improvements are necessary to replace aged pipe, valves and hydrants to keep customers’ water service reliable.

	Year
	Number of leaks
	Unplanned costs
	Percentage of leaks on pipe over 50 years old

	2021
	35
	$186,600
	79%

	2020
	23
	$103,600
	78%

	2019
	43
	$184,800
	93%

	2018
	30
	$152,900
	87%
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We completed a Risk and Resiliency Assessment, and an Emergency Response Plan with the assistance of a consultant.  The exercise helped us identify potential risks or emergencies, and compile resources and processes for responding.  The documents are required for federal funding assistance with utility infrastructure projects.
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A number of water quality items were addressed in 2021.

· Four cases of Legionella were found in the greater Bangor area, with no apparent common denominator.  Although not requested or required, Bangor Water collected samples from points within its system, and all test results were negative.
· Bangor Water continues to meet all water quality regulatory requirements.
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In closing, I wish to extend my thanks to the Board, our customers, and all of the employees for their continued support during the last 12 challenging months.

							Respectfully submitted,
							BANGOR WATER DISTRICT

[bookmark: RANGE!A1:M34]			 				Kathy Moriarty, General Manager
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APPENDIX A

WATER QUALITY REPORT

















APPENDIX B

ANNUAL AUDIT
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2017 2018 2019 2020

2021

Water Distribution:

Leaks repaired: 38 23 35 15 35

Service/valve boxes repaired: 203 178 221 142 340

Number of meter readings collected: 41,400 41,899 43,569 43,786 41,756

Water valve/nut repair/renew 168 128 188 92 113

Water Quality:

Total number of BWD samples: 2,170 2,222 2,280 1,978 2,124

Number of tests performed: 10,770 10,522 10,505 8,876 9,754

Total number of other utility samples: 516 527 495 537 458

Number of tests performed: 1,041 1,065 982 1,074 920

Water quality concerns investigated: 26 37 24 11 129

Business Office:

Number of bills issued: 43,755 43,387 43,368 43,056 43,789

Amount of water payments processed: $6,384,888$6,527,425$6,978,503$7,072,494

$7,345,686

Number of residential late notices mailed 2,704 2,489 2,708 824 1,906

Average amount of overdue residential bill $67 60 $71 $85 $106

Number of non-residential late notices mailed 310 297 331 157 234

Average amount of overdue non-residential bill $125 167 $188 $221 $165

Number of accounts shut off for non-payment 128 105 91 41 100
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