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INTRODUCTION 

 

Haley Ward, Inc. (Haley Ward) appreciates the opportunity to provide the Veazie Sewer 

District (District) with this evaluation of the wastewater collection system, County Road 

Pump Station and Buck Hill Pump Station, and the Wastewater Treatment Plant (WWTP). 

This evaluation of the WWTP will include existing system conditions, operational 

constraints, design vs. actual loading, safety concerns and recommendations of systems 

that need replacement, and other upgrades to improve operational efficiencies. We 

also understand that as Veazie has experienced an increase in residents, consideration 

for future growth has been included in this evaluation. A standard 20-year planning 

horizon has been considered.   

 

The following provides an executive summary of our findings. 

 

a) The WWTP was constructed in 1989 and is licensed to discharge 0.35 million gallons 

per day (MGD) of secondary treated wastewater to the Penobscot River. A 

significant upgrade to the WWTP was performed in 2001. 

b) Wastewater flows and loads for the past five years were reviewed. 

c) The current and future considerations for flows and loading indicate that the existing 

scheme for treatment (complete mix/partial mix) will be adequate and is 

recommended moving forward for the next 20 years.   

d) Current and future projections for growth in Veazie are likely to be accommodated 

by the capacity already in place at the WWTP. If additional growth significantly 

exceeds that which has been planned, there is room for an additional blower and 

additional diffusers within the partial mix portions of Lagoons #1 and #2.   

e) Overall, the WWTP is in fair condition; however, due to deferred maintenance over 

the years of operation, there are numerous improvements that should be 

considered. These improvements will ensure proper operation which will allow for 

compliance with the WWTP’s WDL. There are several safety improvements that 

should be considered to protect District staff. There are also several improvements 

that should be considered to ease operation for District staff, which will increase 

efficiencies.  

 

DESCRIPTION OF THE EXISTING SYSTEMS 

 

Wastewater Collection System and Pump Stations 

The District serves approximately 1,800 users in the Town of Veazie. The wastewater 

collection system is comprised of approximately 7.76 miles of various size mains. The pipe 

material used for the mains include ductile iron, vitrified clay, and PVC pipe. The 

wastewater collection system is separated from the storm drainage system and there are 

no combined sewer overflow outfalls. See the VSD Sewer Infrastructure Map in Appendix 

A.  
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The District has two pump stations, the County Road Pump Station and the Buck Hill Pump 

Station. The County Road Pump Station is located along the Penobscot River and is 

accessed from Old County Road. This pump station serves a majority of the eastern 

portion of the Town of Veazie. The pump station is a Smith & Loveless, vacuum primed, 

wet well mounted pump station and was installed in 1986. There have been no major 

upgrades to this pump station in the 35 years of service. However, the District replaced 

the impellers due to clogging issues, which reduced the pumping rate and needs to be 

evaluated to determine if the pump station has adequate pumping capacity.  

 

The Buck Hill Pump Station is located on Buck Hill Drive and serves approximately 13 

residential homes along Buck Hill Drive. This pump station is also a Smith & Loveless, 

vacuum primed, wet well mounted pump station and was installed in the late 1990s/early 

2000s.  

 

Wastewater Treatment Plant 

The District’s WWTP is located along the Penobscot River at the end of Hobson Avenue. 

The WWTP was constructed in 1989 and is licensed to discharge secondary treated 

wastewater to the Penobscot River. The original WWTP began operation in August of 1989 

and consisted of a manually cleaned bar rack for pretreatment, a three pond aerated-

facultative lagoon treatment system, and a gas chlorination system for disinfection. 

Tapered aeration in the ponds was provided by surface mechanical aspirators mounted 

on floats. Aspirators were added or removed from the lagoons to meet seasonal 

operating conditions. The aerators were operated with timers to meet diurnal oxygen 

demands. Influent and effluent flow measurement was provided by Parshall flumes with 

flow monitored and continuously recorded on circular chart recorders. The lagoon 

system was designed to meet secondary treatment standards for BOD (30 mg/l) and TSS 

(30 mg/l). 

 

Following the completion of the WWTP, several minor upgrades were made to the 

treatment system to improve operation and the effluent quality, which included the 

replacement of the original gas chlorination system with a sodium hypochlorite system 

and additional mechanical aspirating aerators were installed to increase aeration 

capacity in the lagoons. In the late 1990s, the WWTP had difficulty meeting discharge 

license effluent limits even with the BOD and TSS mass loadings and flows were generally 

below the original plant design. A Wastewater Facilities Study was performed in 1999 and 

found that the existing aerated-facultative lagoon treatment process could not meet 

existing license requirements at existing wastewater flows and loads due to insufficient 

treatment volume and aeration capacity. These process limitations would also prevent 

any future sewered growth in the Town of Veazie. The study found to remain an aerated-

facultative lagoon system would require acquiring additional land to expand the WWTP 

site and increase the volume of the lagoons and also require additional aeration 

capacity.  

 

Based on the findings from the 1999 study, a major upgrade to the WWTP was performed 

in 2001 to convert the treatment system to a complete mix/partial mix lagoon system. This 
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mode of operation is how the WWTP is currently being operated. See the Veazie 

Wastewater Treatment Facility Upgrade/Expansion Plan Set, January 2001, in Appendix 

B. This project included the construction of the headworks building, blower building, 

installation of diffused air system in Lagoon #1 and #2, baffling Lagoon #1, and installing 

a floating cover system on Lagoon #3.  

 

The complete mix/partial mix lagoon system is the simplest and most economical 

treatment system based on the system flow and available land. An alternate to onsite 

treatment would be to pump the Town’s wastewater to the City of Bangor’s wastewater 

collection system for treatment at the City’s WWTP. The closet available connection point 

to the City of Bangor’s wastewater collection system is on Mount Hope Avenue by Rolling 

Meadow Drive or on State Street by the eastern side of the Mount Hope Cemetery. Both 

of these points are approximately 1.1 miles from the VSD WWTP. This would involve 

installing a pump station at the current WWTP and pumping to one of these locations. 

The pump station would need to be sized to accommodate the peak flow from the Town. 

A pump station to accommodate this flow would cost approximately $1 million and the 

force main to connect to the City’s collection system would be approximately $1.2 

million. The VSD would still need to operate the collection system and pump stations and 

pay the City of Bangor for treatment of the Town’s wastewater.     

 

WWTP Layout 

The WWTP is located on the western side of the Penobscot River, at the end of Hobson 

Avenue in the southwestern corner of the Town of Veazie. The facility consists of an 

administration building; headworks with screening and grit removal systems; two aerated 

lagoons (Lagoon #1 and #2) and one settling lagoon (Lagoon #3); chlorine contact 

chamber and associated disinfection injection/chemical storage building; 

aeration/blower control building; and emergency stand-by generator (Administration 

Building). The building facades are a variety of vinyl siding, wooden siding, brick, and 

exposed concrete block. There two sections of security fence that restricts access to the 

treatment systems. 

 

Wastewater flow enters the WWTP by gravity flow and passes through the Headworks 

Building to receive preliminary treatment. The headworks preliminary treatment consists 

of mechanical grinding, followed by screening, washing and compacting to remove the 

trash, and unwanted solids from the waste stream. The system was designed to provide 

fine screening of the influent wastewater while washing out most of the organic material. 

A water line was installed to the Headworks Building for wash water for the screening 

equipment and for general building cleaning. The Headworks Building is approximately 

50 feet by 29 feet, concrete block building with an asphalt shingled roof.  

 

The influent wastewater passes through the primary channel of the headworks that 

contains a JWC Environmental 30K Series Muffin Monster grinder (Model 30005-0032-DI-

197). The grinder is an open-channel, three horsepower (HP) electric model, and is 

designed for continuous operation, and consists of two parallel shafts with intermeshing 

cutters and spacers. The wastewater is then screened to remove the trash and unwanted 
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solids in a JWC Environmental Auger Monster (Model AGD3200-12). The unit contains a 

two HP electric motor driven auger which is used to dewater and compress the 

unwanted solids and debris for disposal. This unit contains a fine screen segment with six 

mm perforations, which provides an average suspended solids reduction of 

approximately five percent. The original design included washing of the screenings, but 

this appears to have been removed. Washing the screenings is an important process to 

remove organic material, from the screenings, that could be used in the treatment and 

nutrient removal process. The volatile solids content of the screenings can be quite high 

and because putrescible material (including fecal matter) is contained within the 

screenings, they should be properly handled and disposed of. There is a secondary 

channel with a manually cleaned bar rack that can be used to bypass the primary 

channel with the grinder and screening equipment, if necessary. Manually operated slide 

gates are used to isolate the primary or secondary channel of the headworks. The influent 

channels are manually cleaned, periodically, to remove grit, which is then disposed of at 

a landfill. 

 

An open channel ultrasonic flow meter (Siemens) and Parshall flume are located at the 

end of the primary and secondary channels and continuously monitor and record 

influent flow and temperature. An automatic composite sampler (QCEC Century 3000) is 

used for influent sampling. The composite sampler, controls for the grinder and screening 

equipment, and flow meter display unit are located in the electrical/mechanical room 

of the Headworks Building.   

 

Due to the potentially hazardous and moist environment, there is an exhaust fan and 

automatic intake louver to provide ventilation for the treatment area of the Headworks 

Building. Ultima gas monitoring units are used to continuously monitor oxygen, hydrogen 

sulfide, and the lower explosive limit in the treatment area. The Headworks Building is 

heated by in-floor radiant heat using a 70,000 BTU/hr, Weil-McLain gas fired boiler (Model 

GV-3). The boiler is located in the electrical/mechanical room of the Headworks Building. 

Unit heaters would not be effective in the treatment area due to the necessary 

ventilation. There is auxiliary electric heat and ventilation in the electrical/mechanical 

room of the Headworks Building.   

 

After preliminary treatment, the wastewater flows to the lagoons. Under normal 

operation, all three lagoons are in operation in series. Piping flexibility designed into the 

original plant allows any lagoon to be bypassed and taken out of service.  

 

The normal liquid operating depth in all of the lagoons is between 10.5 feet and 11.5 feet. 

At a liquid depth of 11 feet, the volumes of Lagoons #1, #2, and #3 are 2.442, 0.959, and 

1.065 million gallons, respectively, for a total volume of 4.466 million gallons. At the design 

dry weather flow of 0.20 million gallons per day (MGD), the total lagoon detention time 

is 22.33 days.  

  

Lagoon #1 has a 40 mil, smooth HDPE liner and has two curtains baffles that divide the 

lagoon into three 0.814 million gallon cells. The aeration system in the first cell has five 
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floating lateral diffused air headers with a total of thirty-two (32) membrane tube diffuser 

assemblies (Environmental Dynamics, Inc. Flexair 88S-Magnum). The aeration system for 

this first cell is designed for complete mix. Each diffuser assembly has four, meter long 

tube diffusers that are configured in an H pattern. The diffusers nearer the edge of the 

lagoon are at a higher elevation to provide mixing in this area. These diffusers are 

equipped with throttling valves to control air flow and mixing intensity.  

 

The second and third cells in Lagoon #1 are designed for partial mixing. The second cell 

has two submerged air header laterals with a total of eight membrane tube diffuser 

assemblies with four, half meter long tube diffusers (Environmental Dynamics, Inc. Flexair 

44F-18 Magnum) and eight membrane tube diffuser assemblies with two, half meter long 

tube diffusers (Environmental Dynamics, Inc. Flexair 42F-Magnum). The third cell has two 

submerged air header laterals with a total of 14 membrane tube diffuser assemblies with 

two, half meter long tube diffusers (Environmental Dynamics, Inc. Flexair 42F-Magnum). 

All the diffusers in the partial mix cells are on the lagoon bottom. There is the remains of 

the framework of a floating aerator in the southern portion of the third cell. The effluent 

from Lagoon #1 is discharged through a precast concrete structure, TLV #1, which is 

located in the southwest corner of Lagoon #1. TLV #1 controls the liquid level of Lagoon 

#1.  

 

The wastewater enters Lagoon #2 through a precast concrete structure located in the 

northeast corner of the lagoon. Lagoon #2 has a 40 mil, smooth HDPE liner and is 

designed for partial mixing. This lagoon has three submerged air header laterals with a 

total of six membrane tube diffuser assemblies with two, half meter long tube diffusers 

(Environmental Dynamics, Inc. Flexair 88S-Magnum). These diffusers are also on the 

lagoon bottom. There is the remains of the framework of a floating aerator in the 

southwestern corner of the Lagoon #2.   

 

The air to the diffused air aeration system in Lagoon #1 and #2 is supplied by four blowers 

that are located in the Blower Building. The Blower Building is located at the south end of 

Lagoon #1 and #2 and is approximately 40 feet by 30 feet, wooden framed building with 

vinyl siding and an asphalt shingled roof. There are two separate sections of the Blower 

Building, the western section is a garage area and the eastern section is the blower room.  

 

The blowers are numbered B-1, B-2, B-3, and B-4 north to south. The blowers used for the 

aeration system are manufactured by United Blower, Inc. with a unit capacity of 300 scfm 

(under standard conditions). The blower units are Tuthill Corporation Model 5006-21L2 bi-

lobe, positive displacement blower units. Each blower is driven by a GE, 25 HP, 1760 RPM, 

230/460 Volt, 3 Phase electric motor (Model 5KE284AC205) with variable frequency drive 

(VFD). The VFDs for B-1, B-2, and B-4 are Allen Bradley 1336 Plus II units and the VFD for  

B-3 is an Allen Bradley Power Flex 400 unit. There is a space available in the blower room 

for an additional blower in the future, if necessary. 

 

The blowers discharge to two eight-inch diameter, stainless steel, main air headers. One 

header provides air to the complete mix zone in Lagoon #1 and the other header 
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provides air to the partial mix zones in Lagoon #1 and Lagoon #2. The discharge piping 

from each blower is four-inch diameter stainless steel piping. Each blower has a double 

disc check valve and three control valves (Butterfly gate valves) on the discharge piping 

which allow for each blower to discharge to either of the main headers and both main 

headers can be connected. Based on the original design under normal operating 

conditions, two blowers are dedicated to the complete mix zone in Lagoon #1 and one 

blower to the partial mix zones in Lagoon #1 and Lagoon #2. The fourth blower is a spare. 

Currently, the District is operating the blowers in pairs, one for the complete mix zone and 

the other for the partial mix zone.  

 

Blower operation, including operating status, pressures, temperatures, and VFD 

conditions are monitored and transmitted to the control system in the Administration 

Building. The air flow in the two air headers is measured and transmitted to the control 

system in the Administration Building. 

 

The effluent from Lagoon #2 is discharged through a precast concrete structure, TLV #2, 

which is located in the southeast corner of Lagoon #2. TLV #2 controls the liquid level of 

Lagoon #2.  

 

The wastewater enters Lagoon #3 through a precast concrete structure located in the 

northeast corner of the lagoon. Lagoon #3 has a modular insulated floating cover. The 

cover was manufactured by the Lemna Corporation and is constructed of 40 mil HDPE 

with two-inch thick extruded polystyrene insulation. There are two areas of the cover that 

have cutouts for mechanical aspirating aerators. These aerators are no longer in service 

and have been removed. The dissolved oxygen and temperature in all lagoons is 

continuously monitored by the SCADA system. 

 

The effluent from Lagoon #3 is discharged through a precast concrete structure, TLV #3, 

which is located in the southwest corner of Lagoon #3. TLV #3 controls the liquid level of 

Lagoon #3.  

 

The effluent from the Lagoon #3 flows through a chlorine contact chamber for 

disinfection prior to being discharged into the Penobscot River. The seasonal disinfection 

requirement is in place from May 15 to September 30 every year. An open channel 

ultrasonic flow meter (Siemens) and Parshall flume are located at the beginning of the 

chlorine contact chamber and continuously monitor and record effluent flow. The 

chlorine contact chamber has two channels that are operated in parallel. Both channels 

have provisions for manually installed slide gates, which are used to isolate the channels 

for maintenance and cleaning. The District has installed pressure treated, wooden covers 

over the channels to limit exposure to sunlight, which can degrade the effects of chlorine, 

and reduce the amount of airborne debris (leaves, grass, dirt) that enters the channels. 

At the end of the channels is a weir to regulate the liquid level in the chamber. An 

automatic composite sampler is used for effluent sampling and is located in a plastic 

enclosure that is mounted on top of the chlorine contact chamber near the discharge.  

The effluent from the chlorine contact chamber is the discharged to the Penobscot River 
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through a 30-inch diameter pipe.     

 

Adjacent to the chlorine contact chamber is the Chlorination Building. This building is 

approximately 20 feet by 20 feet, wooden framed and wooden sided building, with an 

asphalt shingled roof. The building was part of the original WWTP construction and was 

originally designed for chlorine gas injection. The building is divided in two separate 

sections, the north section of the building is a storage area (originally the gas injection 

area), and the southern section is the chemical storage/disinfection injection area. There 

is not water available in this building.  

 

The District injects sodium hydroxide for pH control and sodium hypochlorite for 

disinfection. Stenner Pump Company peristaltic injection pumps (Model 85MHP5) are 

located in the chemical storage/disinfection injection area of the Chlorination Building 

and are used to inject the chemicals to the influent side of the chlorine contact chamber.  

Due to the potentially hazardous environment, there is an exhaust fan and automatic 

intake louver to provide ventilation for the chemical storage/disinfection injection area 

of the Chlorination Building. The control for the ventilation system is located outside of the 

building by the access door to allow for the ventilation system to be activated prior to 

entry to the space. There is a Wallace & Tiernan Series 50-135 chlorine gas monitoring unit 

in this area but it does not appear to be operational and was likely used when chlorine 

gas was used for disinfection. This gas detection unit should be removed and disposed 

of. The section of the Chlorination Building is heated by Chromalox electric unit heater 

(Model CCR-007 004-027545-028). 

 

Future Growth and Treatment Considerations  

The improvements considered within the context of any typical planning study often 

follow a 20-year design period. As will be shown, the last significant design improvements 

within the system of the WWTP, occurring in 1999, were based on a 20-year design period 

and assumed the following conditions. 

 

In 1999, Veazie had an estimated sewered population of 1,800 and approximately 725 

equivalent sewer users. Each single-family residential dwelling, apartment, and trailer is 

classified as one equivalent user. This equates to an average of 2.48 persons per 

equivalent user. The dry weather summer flow to the plant averaged 120,000 gpd or 67 

gpd/person. For estimating flow from future sewered development, an infiltration 

allowance of 25 gpd/person was added. Therefore, it was estimated that each future 

equivalent sewer user will require a treatment capacity of approximately 230 gpd. 

 

It was assumed that the average flow to the plant was to increase by 100,000 gpd over 

the next 20 years. This equates to a sewered population increase of 1,087 persons or 438 

equivalent users. This also represents an increase in sewered population of 60%. It should 

be noted that at this time, there was discussions occurring in the community relative to 

the potential for building residential developments on the larger pieces of undeveloped 

land in Town including the Davis Farm and adjacent land surrounding Buck Hill. As the 

numbers have shown, that did not completely come to fruition. There has been a recent 
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increase in development associated with the Davis Farm land; however, nothing of 

significance has been undertaken in the Buck Hill region. 

 

Based on the sewered growth and future flow estimates presented above, the future 

wastewater flows and loads had been calculated and are presented in the Table below. 

BOD and TSS have been estimated at 0.18 and 0.20 pounds per capita per day, plus a 

small allowance for commercial users. 

 

TABLE 1 | EXISTING AND DESIGN YEAR WASTEWATER FLOWS AND LOADS (prepared in 

1999) 

 

Item 1999 Future 

Estimated Sewered Population 1,800 2,887 

No. of Equivalent Users 725 1,163 

Average Persons per Equivalent User 2.48 2.48 

Influent Flow   

    Dry Weather Flow (GPD) 120,000 193,000 

    Wet Weather Flow (GPD) 260,000 420,000 

    Peak Month (GPD) 420,000 550,000 

Influent BOD5 (lbs./day) 329 530 

Influent TSS (lbs./day) 365 587 

   

Current Flows and Loads 

Haley Ward has performed a review of the last four and a half years of influent and 

effluent data documented by the WWTP staff. As will be shown, the design year 

projected in 1999 has not been achieved. The following table provides a comparison of 

Flows and Loads from what was estimated in 1999 to what has occurred for the last four 

and a half years. 

 

  TABLE 2 | EXISTING AND DESIGN YEAR WASTEWATER FLOWS AND LOADS 

 

Item  2000 2017-2021 

Estimated Sewered Population 1,744 1,814* 

No. of Equivalent Users 732 782 

Average Persons per Equivalent User 2.38 2.32 

Influent Flow   

    Dry Weather Flow (GPD)** 120,000 140,000 

    Wet Weather Flow (GPD)*** 260,000 220,000 

    Peak Month (GPD) 420,000 500,000 

Influent BOD5 (lbs./day) 329 178**** 

Influent TSS (lbs./day) 365 231 

  * 2020 Census population 

**Dry Weather Flow: June-September 
  ***Wet Weather Flow: January-May and October-December 
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****BOD5 value estimated as 120% of CBOD5 value observed 

 

Based on this review, it is clear the current treatment technology in place for the WWTP 

has capacity to accommodate future growth. If we were to look out 20 years based on 

the last 20 years of growth as provided by the US Census Bureau, Veazie has grown from 

a population of 1,744 in 2000 to a population of 1,814 per the 2020 census. This equates 

to a growth of approximately 4%. If Veazie follows this trend for the next 20 years, the 

treatment facility has plenty of capacity for potential future growth within the community. 

Haley Ward performed a very detailed analysis of several options in the original facilities 

report undertaken prior to the 1999 upgrade project. We evaluated four alternatives for 

providing treatment for the wastewater generated by the community. All four 

alternatives did factor in utilizing the lagoon systems that were currently in place in 1999, 

given that the initial investment in these facilities provided a significant financial 

advantage when compared to other technologies that were considered. Given that 

growth within the Community has not kept pace with the design expectation, we believe 

the current treatment technology implemented is a sound alternative for the future of 

the facility. Based on a comparison of current and design data, the facility has the ability 

to accept an increase of nearly 60% its current sewer population. 

 

With this in mind, we do recognize that as components of the facility age, there are likely 

more energy efficient options for delivering the necessary oxygen for treatment needs.  

This would include blower and diffuser improvements. These items will be discussed later 

on in the report. 

 

Current Waste Discharge License Parameters 

The Maine Department of Environmental Protection (MDEP) regulates the WWTP. In 2018, 

the MDEP issued the WWTP’s current Waste Discharge License (WDL), ME0100706 

W002754-6C-K-R. WDL’s are issued for a five-year term and the license for the WWTP will 

need to be renewed in 2023. The WDL authorizes the WWTP to discharge an average of 

0.35 MGD of secondary treated wastewater from the publicly owned treatment plant to 

the Penobscot River in Veazie. See the current WDL in Appendix D. Below is a table 

summarizing the effluent limitations and monitoring requirements from the WDL. 
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TABLE 3 | WDL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

 

Effluent 

Characteristics 

Discharge Limitations Min. Monitoring Req. 

Monthly 

Avg. 

Weekly 

Avg. 

Daily 

Max. 

Monthly 

Avg. 

Weekly 

Avg.  
Daily Max. 

Measurement 

Frequency 

Sample 

Type 

Flow 0.35 MGD - 
Report 

MGD 
- - - Continuous Recorder 

Carbonaceous 

Biochemical 

Oxygen 

Demand 

(CBOD5) 

73#/day 117#/day 131#/day 25 mg/L 
40 

mg/L 
45 mg/L 2/Month 

24-hr 

Composite 

COBD5 % 

Removal 
- - - 65% - - 1/Month Calc. 

TSS 88#/day 131#/day 146#/day 30 mg/L 
45 

mg/L 
50 mg/L 2/Month 

24-hr 

Composite 

TSS % Removal - - - 85% - - 1/Month Calc. 

Settleable Solids - - - - - 0.3 ml/L 3/Week Grab 

E. coli Bacteria  

(May 15-Sept. 

30)  

- - - 
64/100 

ml 
- 

427/1000 

ml 
1/Week Grab 

Total Residual 

Chlorine 
- - - - - 1.0 mg/L 5/Week Grab 

pH - - - - - 6.0-9.0 SU 3/Week Grab 

Mercury - - - 6.3ng/L - 9.4 ng/L 1/Year Grab 

 

Potential Modifications to the Waste Discharge License Parameters 

The MDEP reviewed the District’s current WDL and indicated that following the next 

license renewal the E. Coli Bacteria testing window will be extended from May 15 through 

September 15 to April 15 through October 30. This is based on a statutory rule change to 

Title 38 Section 465. 

 

The MDEP has a Proposed Nutrient Rule (Chapter 583) which is currently in the stakeholder 

review process and will likely be implemented next year. This rule will focus on total 

phosphorus in freshwater discharges. In the process of drafting this rule, the MDEP 

reviewed all current WWTP and found that the District’s WWTP does not have reasonable 

potential to exceed the total phosphorus limit based on their initial calculations. The 

proposed total phosphorus limit for the Penobscot River (Class B stream or river) will be 30 

parts per billion (ppb) based on August median river flows. The MDEP considers the 

generic WWTP discharge for treated sanitary sewer effluent to average 2.2 ppb. The 

MDEP did suggest that the District may want to consider performing O&M sampling for 

total phosphorus to provide background data. When the rule is implemented, the MDEP 

will likely request that all WWTP’s that they believe do not have reasonable potential to 

exceed the total phosphorus limit to perform sampling (10 samples) to confirm this belief. 

The MDEP indicated that nitrogen limits will be established for marine discharges and will 

not be used for freshwater discharges.  
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MDEP indicated that because there are no identified substances that may be 

discharged in the District’s collection system and are toxic or have toxic characteristics, 

Whole Effluent Toxicity (WET) testing is not necessary. WET testing is typically required in 

communities with industrial discharges. Based on Chapter 530 Surface Waters Toxics 

Control Program, the categorization of the relative risk of toxic contamination of 

receiving waters by a discharge the District is in the lowest risk category, Level IV. A Level 

IV are dischargers that have a chronic dilution factor of at least 500 to 1 and a permitted 

flow of less than one million gallons per day.  

 

The MDEP indicated that for the next permit renewal the District will need to provide 

reasoning to remain with the CBOD5 discharge limit rather than the more typical BOD5 

discharge limit (30mg/L). The original WDL included discharge limits for BOD5 and TSS to 

evaluate the lagoon system’s performance. However, it was found that nitrification was 

occurring in the BOD5 test bottle and evaluations performed prior to the 2001 upgrade 

found that little credence can be placed on BOD5 analyses when evaluating treatment 

conditions in aerated lagoons. Due to this effect, the WDL discharge parameter was 

changed from BOD5 to CBOD5. CBOD5 should be used for the evaluation of lagoon 

performance and troubleshooting. The District has been testing for influent and effluent 

CBOD5 as well as BOD5 and should continue to test for both parameters to have data 

available for evaluation, should the MDEP change the discharge parameters. The table 

below is provided to show the correlation between BOD5 and CBOD5 for the last 5 years.  

 

  TABLE 4 | BOD5 VS. CBOD5 

 

Year 

 Average 

Influent 

BOD5 (mg/L) 

Average 

Effluent 

BOD5 

(mg/L) 

 Average 

Influent 

CBOD5 (mg/L) 

Average 

Effluent 

CBOD5 (mg/L) 

2017 145.96 17.36 119.04 8.49 

2018 161.13 12.30 141.21 8.26 

2019 140.55 16.75 139.86 16.70 

2020 117.55 9.63 145.00 7.90 

2021 115.83 9.76 134.67 8.57 

AVERAGE 136.20 13.16 135.96 9.98 

 

Based on the available data, it does not appear that the District would have a problem 

with meeting a 30 mg/L BOD5 discharge limit. The District should continue taking O&M 

samples of the effluent for BOD5 for background data in the event that the MDEP intends 

the change the discharge parameter to BOD5. 

 

EVALUATION OF THE WASTEWATER COLLECTION SYSTEM 

 

The wastewater collection system is comprised of approximately 8.21 miles of various size 

gravity sewer mains. The pipe material used for the mains include ductile iron, vitrified 

clay, and PVC pipe. The wastewater collection system is separated from the storm 
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drainage system and there are no combined sewer overflow outfalls. Inflow and 

Infiltration (I&I) into the wastewater collection system has been a concern for the District. 

 

Collection System Mains 

Below is a table of the wastewater collection system based on the District’s Infrastructure 

Map that was compiled by Plisga & Day Land Surveyors in 2017.  

 

TABLE 5 | COLLECTION SYSTEM MAINS 

 

Main Size (in) 

Pipe Material 

Total Length (Feet) 

Pipe Size 
Ductile 

Iron 
PVC 

Asbestos 

Concrete

/Transite 

6 738 150 0 888 

8 12,629 8,421 10,595 31,645 

10 0 325 0 325 

12 0 5,200 2,408 7,608 

14 1,600 1,100 0 2,700 

15 0 0 194 194 

Total Length (Feet) 

Pipe Material 
14,967 15,196 13,197 43,360 

Percentage of System 34.5% 35% 30.5% 100% 

 

The available information indicates that there are several 6-inch diameter mains in the 

collection system. These 6-inch diameter mains are located on Flagg Street (220 linear 

feet), Highview Terrance (150 linear feet), Maple Street (388 linear feet) and Rock Street 

(130 linear feet). The New England Interstate Water Pollution Control Commission TR-16 

Guides of the Design of Wastewater Treatment Works indicates that no public gravity 

sewer be less than 8-inches in diameter. The District should consider upsizing these mains 

when they are replaced.   

 

The oldest mains in the system were installed in 1968 and are located on Davis Drive and 

Route 2. However, most of the collection system (approximately 49%) was installed in the 

1980’s. Below is a table of the collection system age. 

 

TABLE 6 | COLLECTION SYSTEM MAIN AGE 

 

Installation Date Total Length (Feet) Percentage 

1968-1969 8,241 19% 

1970-1979 7,530 17% 

1980-1989 21,074 49% 

1990-1999 3,413 8% 

2000+ 2,922 7% 
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Cleaning is an important part of pipe maintenance. The benefits of implementing a sewer 

maintenance plan is to reduce sanitary sewer overflow (SSO), basement backups, and 

any other discharge from the collection system. The District has been cleaning mains with 

the District owned jetting equipment. In 2018, 2019 and 2020 the District cleaned 7,321 

linear feet, 11,449 linear feet, and 12,616 linear feet, respectively. This accounts for 

approximately 72% of the system. There is no requirement for the percentage of the 

collection system that must be cleaned per year. The EPA Collection System Collection 

Systems O&M Fact Sheet: Sewer Cleaning and Inspections indicated that the average 

percentage of the collection system that should be cleaned each year should be 

approximately 30%. A maintenance plan should be developed to achieve this amount 

of the system. Problem areas may need to be prioritized and cleaned at a higher 

frequency. Problem areas can include older sections of the system, area with shallow 

slopes or sags in the main, areas with pipe material that are susceptible to corrosion 

(asbestos cement, transite, clay, etc) or other problem areas that are known to the 

District staff.  Also, areas with users that discharge high level of grease and fats 

(restaurants, commercial kitchens, schools, etc.) may need to be cleaned at a higher 

frequency. 

 

Inspection programs are another important part of the maintenance plan. Closed-circuit 

television (CCTV) inspection are cost effective and can provide a detailed and 

documented inspection that is critical to the maintenance plan. The EPA Collection 

System Collection Systems O&M Fact Sheet: Sewer Cleaning and Inspections indicate 

that approximately 7% of the collection system should be inspected each year. We 

would recommend that the District plan to CCTV inspect 10% of the collection system 

each year. This would mean that the sewer mains would be inspected on a 10-year 

frequency.  

 

The CCTV inspection should be performed in accordance with the NASSCO (National 

Association of Sewer Service Companies) Pipeline Assessment Certification Program 

(PACP). The NASSCO PACP is used to properly and consistently assess the condition of 

mains. This conditional assessment program can be used to prioritize the mains that need 

to be replaced/rehabilitated or if no action is necessary. The NASSCO PACP uses a 

numerical grading system to express the severity of the pipe defect based on the risk of 

further deterioration or failure. The numerical grade range between 1 to 5, with 1 being 

minor defects and 5 being a severe defect. Below is a description of the numerical 

grading system: 

 

• Severity Grade 1:  Excellent. Pipe segment has minor defects, failure unlikely in the 

foreseeable future. 

• Severity Grade 2: Good. Pipe segment has minor defects, pipe unlikely to fail for 

at least 20 years or more. 

• Severity Grade 3: Fair. Pipe segment has moderate defects, deterioration may 

continue, at a ten to twenty year timeframe. 

• Severity Grade 4: Poor. Pipe segment has severe defects, risk of failure within the 

next five to ten years. 
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• Severity Grade 5: Immediate Attention. Pipe segment has failed or will likely fail 

within the next five years, requires immediate attention. 

 

Cleaning the main is necessary to accurately assess the condition of the main. Due to 

this we would suggest that the District coordinate their cleaning schedule with the CCTV 

inspection schedule to reduce the cost of the inspection. 

 

Collection System Manholes 

There are 232 known sewer manholes within the District’s wastewater collection system. 

The EPA Collection System Collection Systems O&M Fact Sheet: Sewer Cleaning and 

Inspections indicate that approximately 20% of the collection system manholes should 

be inspected each year, which would be approximately 47 manholes. The manhole 

should be evaluated on the following items: structural condition of the chimney and 

barrel sections, condition of the pipe connection, observed infiltration or signs of 

infiltration (staining of walls of structure), accumulation of solids and debris in the 

manhole, excessive flow through the manhole.  

 

Inflow and Infiltration 

Inflow and Infiltration (I/I) are major contributors to flow within the collection system that 

can be an issue at the WWTP. The New England Interstate Water Pollution Control 

Commission TR-16 Guides of the Design of Wastewater Treatment Works indicate that an 

average daily per capita flow of not less than 70 GPD should be used for the design of 

residential collection systems, plus an appropriate allowance for infiltration. The guidance 

indicates that an allowance of 250 to 500 GPD/inch diameter/mile of sewer is a normal 

range of infiltration due to aging of the pipe system. Based on the size of the collection 

system, the typical infiltration should be approximately 17,746 to 35,492 GPD or 13 to 25 

GPD per capita. This would result in a total average daily per capita flow of between 83 

to 95 GPD. The average daily flow (ADF) at the WWTP from 2017 and 2021 is 

approximately 0.19 MGD, which is a per capita flow of approximately 135 GPD. This would 

indicate that I/I may exceed acceptable levels.  

 

The TR-16 guidance document also indicates that the ratio for the Maximum 24-Hour Flow 

and Peak Flow on Maximum Day should be approximately 2.8 and 5.0 times the ADF, 

respectively. This would result in a Maximum 24-Hour Flow of approximately 0.532 MGD 

and Peak Flow on Maximum Day of 0.95 MG.  

 

The former District superintendent had developed an Ongoing Inflow and Infiltration 

Program. This program included I/I remediation and repairs for 2018, 2019 and 2020. This 

program also included manhole inspections that were performed each year.  

 

The I/I Program indicates that in 2018 the District performed the following I/I items/tasks:  

• Eliminated seven floor drain connections to the sanitary sewer system 

• Replaced three clay services with signs of infiltration 

• Identified manholes to install catch pans under the covers to reduce surface inflow 

• Performed visual spot checks to estimate sewer flow on several streets 
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• Performed smoke testing which identified a defect on Main Street 

• Investigated Greystone Trailer Park for I/I contributions.  

 

The 2018 program does not identify which manhole that catch pans were needed, or if 

this item was completed. The program does not indicate if the Main Street defect was 

corrected. Sixty-five manholes were inspected in 2018, which is 28% of the manholes. The 

program indicates that all infiltration identified during the manhole inspections were 

repaired, except for manhole 605. 

 

The I/I Program indicates that in 2019 the District performed the following I/I items/tasks:  

• Eliminated five floor drain connections to the sanitary sewer system 

• Identified manholes to install catch pans under the covers to reduce surface inflow 

• Performed visual spot checks to estimate sewer flow on several streets 

• Performed smoke testing which identified several manholes for future repairs 

• Investigated Greystone Trailer Park for I/I contributions.  

 

The 2019 program does not identify which manhole that catch pans were needed, or if 

this item was completed. Eighty-seven manholes were inspected in 2019, which is 37.5% 

of the manholes. The program indicates that all infiltration identified during the manhole 

inspections and smoke test were repaired, except for manhole 210, 270, 405, and 1040. 

The program indicates that the work that has been performed to the sewer system in the 

Grey Stone Trailer Park appears to be reducing flows.  

  

The I/I Program indicates that in 2020 the District performed the following I/I items/tasks:  

• Identified manholes to install catch pans under the covers to reduce surface inflow 

• Performed visual spot checks to estimate sewer flow on several streets 

• Performed smoke testing which identified several manholes for future repairs 

• Investigated Greystone Trailer Park for I/I contributions.  

 

The 2020 program does not identify which manhole that catch pans were needed, or if 

this item was completed. Eighty-three manholes were inspected in 2019, which is 35.8% 

of the manholes. The program indicates that all infiltration identified during the manhole 

inspections and smoke test were repaired, except for manhole 605, 937, 938 and 940. The 

program indicates that the work that has been performed to the sewer system in the 

Grey Stone Trailer Park appears to have greatly  reduced the flows from the park. 

 

Recently District staff located a potential area with excessive I/I. This area of concern is 

located along the main that serves Grey Stone Trailer Park near the Town Office. The main 

in this area runs under Route 2 and the railroad tracks. District staff noticed a significant 

difference between dry weather and wet weather flow in this area. An additional 

manhole was discovered near the Town Office. This area should be further investigated 

using CCTV inspection to determine the source of the I/I.   

 

It should be noted that Grey Stone Trailer Park has been an area of concern regarding 

I/I for some time. The sewer system in the Grey Stone Trailer Park is a private system. 
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Inspection documents from the park that were provided by the District indicate that there 

are severe defects in the Grey Stone collection system that should be repaired. 

Improvements that were scheduled at the Trailer Park were anticipated to reduce the 

amount of I/I contributed to the District’s collection system. We are not aware of the 

status of the improvements to remove I/I within their Park’s collection system.  If the Park 

does not act on the proposed improvements, the District should consider installing a 

permanent flow meter (Parshall flume and ultrasonic level sensor) at the connection of 

the between the Park and the District’s collection system for billing purposes. The signal 

from the level sensor is converted to a flow rate. This would require an additional structure 

with a Parshall flume and an electrical connection for the ultrasonic level sensor. A lower 

cost alternative to a permanent flow meter, would be for the District to purchase and 

install another ISCO 2150 flowmeter to monitor the flow from the Park. The ISCO 2150 can 

be installed in a normal sewer manhole and operates on batteries, but this unit would be 

less accurate than Parshall flume/ultrasonic level sensor. 

 

Conclusion 

District staff should continue to investigate the collection system for I/I by comparing dry 

weather and wet weather flow. These investigations should be documented. The I/I 

program indicated that in 2018, 2019 and 2020, several streets had been investigated, 

but did not provide the location, time or flows observed during the investigation. The 

District owns several ISCO portable flowmeters which can be used to monitor areas for 

potential I/I. Haley Ward has similar ISCO portable flowmeters and could assist the District 

with the installation, monitoring, and data analysis.  

 

The District should also consider locating all of the manholes and using a GIS program to 

annotate the condition of the various collection system components. This information 

can be used by the District to analyze the collection system and help determine 

rehabilitation projects. The GIS system can also be beneficial to District staff to help locate 

manholes. 

 

We would recommend that the District clean 30% of the mains and CCTV inspect 10% of 

the mains each year. The District should also inspect at least 20% on the manholes each 

year. Based on the previously established I/I program, the District should inspect and 

repair the infiltration identified in manholes 605, 210, 270, 405, 1040, 605, 937, 938 and 940.  

The District should also determine if the catch pans have been installed throughout the 

system. 

 

The District should continue the VSD Ongoing Inflow and Infiltration Program. The program 

should be updated for work performed in 2021. Additional descriptions of the work 

performed and the visual inspections of sewer flows should be added to the program.  

Ideally, this plan can be prepared forward looking such that a schedule is developed for 

reviewing pipe segments and manholes.  The schedule can be followed and planned 

annually.  It will also allow for a prioritization of improvements. 
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EVALUATION OF THE WASTEWATER PUMP STATIONS 

 

The District has two pump stations, the County Road Pump Station and the Buck Hill Pump 

Station. 

 

County Road Pump Station 

The County Road Pump Station consists of a duplex wet well mounted pump skid, 10-foot 

diameter precast concrete wet well (18.1 vertical feet), and a portable standby 

generator in a prefabricated steel building enclosure. The standby generator and 

enclosure are in good condition, the concrete wet well is in fair condition, and the pump 

system is in poor condition. There is an approximately 875 linear foot gravel access road 

to the pump station off Old County Road that appears to be in good condition. There is 

also a six-foot chain link security fence surrounding the pump station that appears to be 

in good condition.  

 

 
Figure 1: County Road Pump Station 

 

The Smith & Loveless (S&L), vacuum primed, wet well mounted, duplex, 20 Horsepower 

(HP) pump system is original to the 1986 construction; however, the impellers were 

changed in 2009 to a S&L 9-7/8-inch X-pellers, due to continual clogging issues. The 

original design (S&L Serial No. 16-3422) was rated for 400 Gallons Per Minute (GPM) at 90’ 

Total Dynamic Head (TDH). With the change to the X-peller in 2009, the serial number 

changed to 16-08616 and the system was rated for 380 GPM at 88’ TDH. In 2017, the 

impellers were changed to a 10-1/8-inch X-peller for additional capacity. A simple 

drawdown test show that both Pump 1 and Pump 2 have an average pump rate of 

approximately 183.5 GPM, which is significantly lower than the rated flow for the impellers. 

This is approximately 46% of the original rated capacity for the pump station. The resulting 

flowrate is a significant reduction in the capacity of the pump station and could be 

caused by wear of the impellers or volute. The reduced capacity can cause extended 

operation of the pumps to serve the area and lead to higher operating cost. More 

importantly, during peak flow and wet weather conditions, the pump station may not be 
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able to keep up with influent flow which could lead to Sanitary Sewer Overflow (SSO) 

events at the station. 

 

 
Figure 2: County Road Pump Station Control Panel 

 

District staff indicated that during severe wet weather, a septage hauling company has 

been used to truck wastewater from this pump station to lower the wet well level and 

avoid an SSO event. This can be attributed to significant wet weather flows in the 

collection system due to I&I. However, the reduced capacity of the pump station is the 

main factor in the pump station’s inability to handle wet weather flows. 

 

During the initial inspection, significant vibration was noted in both pumps. Pump 2 had 

been recently removed and dynamically balanced by a local company but still 

exhibited considerable vibration.  Based on our review of the pump curve and the current 

operating point, it is likely that the vibration is caused by discharge cavitation. This can 

occur when the pump is running too far left on the pump curve and the discharge 

pressure is extremely high. The high discharge pressure causes fluid to circulate inside the 

pump volute causing cavitation. Signs of discharge cavitation include wear on the tips 

of the impeller and on the pump volute. See the pump curve in Appendix E. 
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Figure 3: County Road Pump Station Pumps 

 

District staff located and installed an original impeller on Pump 1 and this appears to have 

significantly reduced the vibration. Another drawdown test was performed on Pump 1 

and showed an average pump rate of approximately 305 GPM with the original impeller. 

This is approximately 76% of the rated capacity of the pump and a significant 

improvement over the X-peller. District staff is monitoring the pump for clogging. Only 

Pump 1 has been retrofitted at this time, if the flowrates remain high and clogging is not 

an issue the District should consider changing the impeller on Pump 2. There are several 

alternative if clogging continues to be an issue. These alternatives include installing a 

cutting/grinding impeller, but as the District has found this can affect the pumping 

capacity and cause vibration issues. Some communities have installed channel grinders 

ahead of pump stations to eliminate the rags and debris that can cause clogging. This is 

an additional piece of equipment that must be serviced and maintained, but would 

allow the pumps to run at the intended operating point.    

 

The S&L wet well mounted pump station require vacuum pumps for initial priming and to 

maintain the pumps prime. These systems are complex and can be problematic because 

they are necessary for the pump system operation. District staff indicated that they 

regularly trouble shoot vacuum issues.  

  

The pumps were originally controlled by float level control switches but have been 

retrofitted to a Milltronics HydroRanger 200 with an ultrasonic level sensor for level control 

and the old float level control switches are used for alarm conditions. This pump station 

has radio equipment to transmit information to the District’s SCADA system.  

 

The S&L pump station has a clam-shell style fiberglass enclosure to protect the pumps 

from the elements and it appears to be in fair condition. This enclosure has an electric 

heater and a ventilation fan. This enclosure is effective at protecting the pumps and 

allows for access to the pump systems for maintenance, however, it is not convenient for 
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maintenance during inclement weather as it exposes both the pump equipment and 

staff to the weather.  

 

The District purchased a portable standby generator. This generator is in good condition 

and at the time of the inspection only had 169 hours. The generator is stored at the 

County Road Pump Station in a metal storage building and is connected to an automatic 

transfer switch for the pump station. District staff indicated that in an emergency, this 

generator could be disconnected from the County Road Pump Station and used at the 

Buck Hill Pump Station.   

 

There is a motion activated exterior light at the County Road Pump Station. This exterior 

light is directed at the pump station and does not illuminate the generator building. 

Additional exterior lighting should be added to illuminate both the pump station and the 

generator building to facilitate safe work conditions during night work at the pump station 

and enhance security around the pump station. The exterior light could be controlled in 

a dawn-to-dusk mode or motion activated with an override switch to allow continuous 

operation if needed. 

 

Buck Hill Pump Station 

The Buck Hill Pump Station consists of a duplex wet well mounted pump skid on a six-foot 

diameter precast concrete wet well. There is no standby generator at this location, and 

it does not appear to have provisions to connect a standby generator. The concrete wet 

well is in fair condition and the pump system is in poor condition. There is an approximately 

300 linear foot gravel access road to the pump station off Buck Hill Drive that appears to 

be in good condition. There is also a six-foot chain link security fence surrounding the 

pump station that appears to be in good condition.  

 

 
Figure 4: Buck Hill Pump Station 

 

The Smith & Loveless (S&L), vacuum primed, wet well mounted, duplex, 7.5 HP pump 

system is original to the 2003 construction; however, the impellers were changed in 2013 
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from 7-7/8-inch diameter to 8-3/4-inch diameter. The original design (S&L Serial No. FX-

01098) was rated for 75 GPM at 69’ TDH. A simple drawdown test show that Pump 1 has 

an average pump rate of approximately 48.5 GPM and Pump 2 has an average pump 

rate of approximately 57.25 GPM. This is approximately 65% and 76% of the rated 

capacity for Pump 1 and Pump 2, respectively. This flowrate is a significant reduction in 

the capacity of the pump station and could be caused by wear of the impellors or volute. 

The reduced capacity can cause extended operation to serve the area and lead to 

higher operating cost. Similar to the County Road Pump Station, this reduced capacity 

could lead to SSO events at the station during peak flow and wet weather conditions. 

See the pump curve in Appendix E. 

 

During the initial inspection, a vibration was noted in both pumps. This vibration did not 

appear to be as severe as the pumps at the County Road Pump Station but should be 

noted and further investigated. Similar to the County Road Pump Station, this vibration 

appears to be caused by discharge cavitation, when the operating point of the pump is 

too far left on the pump curve. Typically, vibration monitoring of wastewater pumping 

systems is not performed due to the variation in the fluid/solids that are being pumped. 

Vibrations can be temporary due to material that is pumped and can be the result of 

clogging. Clogging is typically monitored through the amperage draw of the pump 

motor.  

 

Similar to the County Road Pump Station, the Buck Hill Pump Station is a S&L wet well 

mounted pump station that requires vacuum pumps for initial priming and to maintain 

system prime. These systems are complex and can be problematic because they are 

necessary for the pump system operation. District staff indicated that they regularly 

trouble shoot vacuum issues.  

  

S&L indicated that a Protronix II level controller was purchased by the District in 2018. This 

is a PLC controller with touch screen HMI interface but does not appear to have been 

installed. The HMI interface at the pump station is not connected. It appears that this 

pump station has been reconfigured to operate by way of float level control switches 

with a MicroLogix 1100 programmable logic controller system. This is not the S&L factory 

control system that was provided with the system. There does appear to be an alternator 

to switch lead/lag pump operation after each pump cycle. There is also a Siemen 

ultrasonic sensor to monitor the level in the pump station and report to the SCADA system 

but is not used for level control. This pump station has radio equipment to transmit level 

data and alarm conditions to the District’s SCADA system. District staff indicated that 

communication with the pump station had been problematic until recent modifications.  
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Figure 5: Buck Hill Pump Station Control Panel 

 

This S&L pump station has a split case fiberglass enclosure to protect the pumps from the 

elements and appears to be in fair condition. This enclosure has an electric heater and 

a ventilation fan. This enclosure is effective at protecting the pumps and allows for access 

to the pump systems for maintenance. However, like the County Road Pump Station, it is 

not convenient for maintenance during inclement weather as it exposes both the pump 

equipment and staff to the weather.  

 

 
Figure 6: Buck Hill Pump Station Pumps 

 

The Buck Hill Pump Station is located at the bottom of the relatively steep access road. 

The immediate area around the pump station is paved and the top of the pump station 

structure is flush with the pavement. It appears that surface water flow could run down 

the hill and directly into the wet well access hatch. This should be corrected by either 

lowering the pavement around the structure or installing a paved diversion berm to direct 

surface flow away from the access hatch.   
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There is no exterior lighting at the Buck Hill Pump Station. Exterior lighting should be added 

at the pump station to facilitate safe work conditions during night work at the pump 

station and enhance security around the pump station. The exterior lighting could be 

controlled in dawn-to-dusk mode or motion activated with an override switch to allow 

continuous operation if needed. 

 

Conclusion 

The pump systems and level controllers for both pump stations should be replaced. The 

useful life of pump equipment is typically between 20-30 years, with good maintenance. 

The County Road Pump Station is 35 years old, and the Buck Hill Pump Station is 18 years 

old. Both concrete structures appear in good condition and these types of concrete 

structures can have a useful life of 50+ years. Using the simple drawdown test and 

comparing the flows to the manufacturer’s pump curves, both pump systems are not 

operating at their original design point and are not operating efficiently. The County 

Road and Buck Hill Pump Stations are operating at less than 55% and 30% pump 

efficiency, respectively. This results in higher than normal electrical demand and 

operating cost.  

 

There are several pump manufacturers that offer aboveground, self-priming wastewater 

pumps that do not require vacuum pump systems. An alternative to this would be 

submersible pumps; however, submersible pumps require removal from the wet well for 

maintenance and inspection. Aboveground pump stations allow for easier access for 

maintenance and inspection. An enclosure could be constructed to house the pumps 

and allow for access and protect the pumps and District staff from the elements. Pump 

manufactures also offer several different impeller and volute designs that can be less 

prone to clogging.  

 

The control panel and level control systems at both pump stations could be improved. 

Based on the current edition of NFPA 70E, National Electric Code, control panels are to 

be constructed to provide arc-flash protection. This is to protect workers by separating 

the utility power from the control wiring or de-energizing the control panel before it can 

be opened so the utility power cannot be contacted by workers during maintenance. 

Neither of the current pump station control panels provide this protection. The level 

control system for both pump stations appear to use a mixture of ultrasonic level sensors 

and mechanical float level control switches to control pump operation, alarm conditions 

and SCADA reporting. The County Road Pump Station uses an ultrasonic sensor for pump 

control and SCADA reporting but uses float switches for alarm conditions. The Buck Hill 

Pump Station uses an ultrasonic sensor for SCADA reporting but uses float switches for 

pump control and alarm conditions. Typically, the main level control system collects data 

from either an ultrasonic level sensor or pressure transducer which is used for pump 

control, alarm conditions, and SCADA reporting. Backup mechanical float level switches 

are used in the event that the main level sensor fails to provide redundancy.  

 

The District should determine the preferred type of pump station (wet well/dry well, 

submersible, aboveground, etc.), control system (mechanical floats, ultrasonic sensor, 
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pressure transducer, etc.), and any specific equipment and/or equipment 

manufacturers prior to future improvements.  The District should then standardize their 

approach once the preferred system has been selected, so both pump stations are 

uniform. Having similar pump stations and uniform equipment will ease operations. 

Standardizing on one type of system can also reduce the number of spart parts necessary 

to have on hand for emergency repairs.         

 

 
Figure 7: Wet Well/Dry Well Pump Station 
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Figure 8: Submersible Pump Station  

 

 

 
Figure 9: Aboveground Pump Station 
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The District should consider installing an electrical connection and transfer switch for a 

portable generator at the Buck Hill Pump Station. This pump station has approximately 

1,500 to 1,800 gallons of storage capacity in the wet well. During extended power 

outages the District has hired a septage hauling company to provide a pump truck to 

remove water from the pump station and truck to the WWTP. Provisions to connect a 

portable generator to the pump station should be installed to provide resilience for 

extended power outages. Purchasing or renting a portable generator may be more 

economical than hiring a pump truck and would provide another alternative to maintain 

pump station operation in the event that a pump truck is not available.  

 

EVALUATION OF THE WASTEWATER TREATMENT PLANT 

 

The District’s WWTP is located along the Penobscot River at the end of Hobson Avenue. 

The WWTP was constructed in 1989 and is licensed to discharge an average of 0.35 million 

gallons per day (MGD) of secondary treated wastewater to the Penobscot River. 

 

HEADWORKS 

Building 

Overall, the Headworks Building is in fair condition. This building was constructed as part 

of the 2001 WWTP upgrade. The masonry structure appears to be sound; however, District 

staff indicated that when the floors are washed in the treatment area, the water seeps 

between the foundation and concrete block wall. This should be addressed to stop any 

further degradation of the mortar joint between the foundation and concrete blocks. 

The interior and exterior joint between the foundation and concrete block wall should be 

repointed and an epoxy material or concrete curb should be cast over the interior joint 

for additional protection against wash water.  

 

 
Figure 10: Headworks Building 

 

The asphalt roof shingles appear to be in fair condition. The singles appear to be original 

to the 2001 WWTP upgrade and are approximately 20 years old. Typical asphalt shingles 
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have a service life of 20-30 years. The District should plan to replace these shingles within 

the next 10-years.  

 

There are three windows in the treatment area of the headworks building, which appear 

to be original to the 2001 WWTP upgrade. Portion of the window on the northwest end of 

the building has been broken and repaired with a piece of plywood. The widow on the 

southwest end of the building is cracked. Both of these windows should be replaced.  

 

 

        
Figure 11 & 12: Headworks Building Damaged Windows 

 

 

There are two six-foot steel doors that provide access to the treatment area, which 

appear to be in fair condition. There is a three-foot steel door that provides access to the 

electrical/mechanical room. The door frame of this door is showing signs of corrosion and 

should be cleaned, primed and painted to prevent further corrosion. The door hardware 

in the Headworks area is in poor condition and should be replaced.    

 

The lighting in both the treatment area and electrical/mechanical room appears to be 

in good condition. Emergency lighting is provided in both areas. All lighting in the 

treatment area should be explosion proof (NFPA Class 1, Division 1). The fixture 

identification tags are not visible, however it does appear that the lighting in this area 

meets this classification.    
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The ventilation system in the treatment area appears to be original to the 2001 upgrade. 

The service life of an exhaust fan is 15-20 years and is dependent on the environmental 

conditions where the fan is located. The treatment area is a moisture laden area that 

can be detrimental to the life of an exhaust fan. The exhaust fan and components 

appear to be explosion proof (NFPA Class I Division I), which is appropriate for this 

location. Currently the ventilation is manually activated prior to entry to the space which 

would classify this space as NFPA Class I Division I. The ventilation system must be 

continuous operation and ventilated at 12 air changes per hour for the area to be 

classified as Class I Division II, per the requirements of NFPA 820. Continuous operation 

would lower the hazardous atmosphere classification and reduce the moisture from the 

space but would likely require a significant amount of additional heating during the 

wintertime. The heat in the treatment area is currently provided by in-floor radiant heat 

and gas fired boiler that is in the mechanical room. This area requires minimal heat to 

maintain the area above freezing with the current operation of the ventilation system. 

The radiant system heats the components in the space rather than the air in the space is 

likely the most economical heating option for this area. Due to the potentially hazardous 

atmosphere, direct fire heaters cannot be used in this area. Explosion proof unit heaters 

could be used in this area but due to the moisture ladened atmosphere corrosion can 

be a significant issue. The existing Weil-McLain Model GV-3, propane fired boiler appears 

to be in fair condition.  

 

There are concrete stairs and a loading dock on the northeast corner of the building. The 

loading dock is used for the disposal of screenings and grit from the headworks. The 

concrete surface at the top of the stairs and along the loading dock is spalling and should 

be repaired to prevent further erosion and eliminate a potential tripping hazard. The 

handrail along the stairs and north side of the loading dock appear to be in good 

condition and provide adequate protection. The handrail between the stairs and 

loading dock appear to be in good condition; however, the attachment to the concrete 

should be addressed. A chain is used across the end of the loading dock, this should be 

replaced with either a removable handrail or a gate to provide fall protection when the 

loading dock is not in use.     
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Figure 13: Headworks Building Loading Dock 

 

The primary and secondary channels in the treatment area are covered with grating. The 

existing grating appears in fair condition; however, several sections around the 

equipment have been removed to provide better access to the equipment. These 

sections of grating should be reinstalled, or removable handrails should be installed in 

these locations to provide fall protection for District staff.  

 

       
Figure 14 & 15: Headworks Building Influent Channel 

 

There is no emergency backup power for the Headworks Building. Backup power should 

be considered to allow for operation of the grinder and screening equipment. In the 
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event of power failure, the influent flow is switched to the secondary channel and bar 

rack, which requires continuous oversight by District staff to manually clean.      

 

Influent Flowmeter 

The influent flowmeter and Parshall flume appear to be in fair condition. The ultrasonic 

level sensor is suspended over the Parshall flume and provides measurements of the 

depth of the influent flow which is converted to a flowrate. Level measurement checks 

should be performed annually to verify the depth of flow provided by the ultrasonic level 

sensor. The Parshall flume should be checked weekly for any build-up of solids and 

cleaned as necessary. The ultrasonic level sensor should be cleaned annually and if the 

flow surcharges and covers the sensor.   

 

 
Figure 16: Headworks Building Influent Flowmeter 

 

Grinder 

The open-channel, electric grinder was recently replaced (August 2021) and appears in 

good condition. 

 

Screening System 

The District has recently replaced the screen and auger with a new unit in the fall of 2021. 

The District should reconnect the wash water for the new Auger Monster to aid in the 

removal of organic material from the screenings. This is an important process to extract 

the organic material from the screenings/grit and return it to the wastewater flow. This 

organic material can be useful in the treatment and nutrient removal process and will 

reduce the volume of screenings that need to be disposed of and will also reduce 

disposal cost.  

 

Currently, the dewatered and compressed solids and debris from the Auger Monster are 

discharges into a three-yard dumpster. The dumpster is on casters and once full, District 

staff must manually roll the dumpster the across the concrete floor/channel grating to 

the loading dock. Provisions should be considered to extend the discharge auger to limit 
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the distance that the dumpster is manually rolled or install a new access to the headworks 

building so the dumpster can be removed without manually rolling to the loading dock.  

 

 
Figure 17: Headworks Building Screening Discharge 

 

Bar Rack 

The bar rack is located the secondary channel of the headworks and is in fair condition. 

An automatic bar rack could be considered for this location; however, this is not an 

urgent need at the facility. The secondary channel is only used while maintenance is 

being performed on the grinder/screen system or when power is out at the facility as 

there is no provisions for backup power at the Headworks Building to operate the 

grinder/screen system.   

 

Gas Detection 

The existing gas monitoring equipment (Ultima) in the treatment area of the Headworks 

Building are used to continuously monitor hazardous locations. There are three gas 

detection units, Oxygen (O2), Hydrogen Sulfide (H2S), and Lower-Explosive-Limit (LEL) and 

they are mounted to the wall on the northern wall of the treatment area. Each gas 

detection units are comprised of a monitor unit with digital display and a gas sensor. The 

Oxygen unit is an Ultima XE unit and appears to be a newer unit and in good condition. 

The LEL and H2S gas monitor units appear to be older models and do not appear to be 

operational. This should be corrected immediately. The Ultima Safety Manual indicate 

that the units should be calibrated to ensure accuracy and detect any sensor problems. 

This manual also states that the sensors have a limited lifetime and must be replaced 

periodically to ensure proper operation. Unless historical calibration records show that 

sensors consistently last longer Ultima recommends that oxygen (O2) and toxic sensors 

(H2S) should be replaced once per year and that the catalytic combustible sensors (LEL) 

should be replace every 18 months. The District should follow the manufacturers’ 

recommendations and document when the units are periodically calibrated and when 

the sensors are replaced.   
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Figure 18: Headworks Building Gas Detection System 

 

District staff indicated the gas detection system in the Headworks Building reports the 

conditions to the SCADA but does not provide notification on alarm conditions.   

 

AERATED LAGOON SYSTEM 

 

Lagoon #1 

Overall Lagoon #1 appears to be in fair condition. The exposed portion of the existing 

HDPE liner appears in good condition with no observed cracks or breaks in the liner. The 

liner was installed as part of the 2001 upgrade project and is approximately 20 years old. 

The life expectancy of a HDPE liner depends on the environment, temperature and 

chemicals that it is exposed to. The use of UV inhibitors, such as carbon black, can extend 

the life expectancy of liners that are exposed to sunlight. In an exposed application, the 

life expectancy of HDPE liners can be 20+ years. The best way to determine if a liner needs 

to be replaced is to send a sample of the liner to a laboratory for testing. Based on 

laboratory testing, if the mechanical properties are at half the original values the liner 

should be replaced.  
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Figure 19: Lagoon #1 

 

District staff indicated that the aeration diffusers are removed from the lagoon and 

cleaned every five years. This falls within the manufacturer’s recommendation to clean 

and inspect the diffusers every 3-5 years. The floating laterals in the first cell of Lagoon #1 

(complete mix cell) appear in fair condition and the aeration appears to be operating. 

The aeration in the second cell (partial mix) appears to be operating; however, along 

the southern lateral in this cell, several of the diffusers do not appear to be agitating the 

surface (similar to the other locations) which indicates that they may require cleaning or 

service. The aeration in the third cell (partial mix) appears to be operating. 

 

There are nine four-inch isolation gate valves along the west side of the lagoon that 

control each aeration lateral into the lagoon. The valve boxes should be located and 

raised to grade to allow for easy access by District staff to isolate a lateral in the event of 

a failure.  

 

There are two floating baffle walls in this lagoon that separate the cells and produce a 

“serpentine” flow pattern and minimize short circuiting of flow through the lagoon. District 

staff indicated that both of the baffle walls were replaced in 2014.  The baffle floats 

appear to be in good condition with no low spots that could cause short circuiting of 

flow, however there are several small holes in the baffle near the floats. These holes should 

be repaired to prevent further enlargement of the holes and potential short circuiting in 

the lagoon. These baffles typically have a service life of 15-20 years. The District should 

repair the holes in the baffle and should plan for the replacement of these baffles within 

the next 7-10 years. 
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Figure 20: Lagoon #1 Baffle 

 

The TLV #1 precast concrete structure, that is located in the southwestern corner of 

Lagoon #1 appear in fair condition. The level control valve actuator associated with this 

structure in in fair condition. All level control structures should be cleaned on an annual 

basis. 

 

 
Figure 21: Lagoon #1 TLV Structures 

 

There is a portion of an old floating mechanical surface aerator at the southern end of 

the lagoon that is no longer in service and should be removed. 
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Figure 22: Lagoon #1 Abandoned Equipment 

 

Lagoon #2 

Overall Lagoon #2 appears to be in fair condition. The exposed portion of the existing 

HDPE liner appears in good condition with no observed cracks or breaks in the liner. There 

is a section of the liner that is floating along the northwestern side of the lagoon. This is an 

indication of ground water beneath the liner. Similar to Lagoon #1, this liner was installed 

as part of the 2001 upgrade project and is approximately 20 years old.  

   

 
Figure 23: Lagoon #2 

 

Similar to Lagoon #1, District staff indicated that the aeration diffusers are removed from 

the lagoon and cleaned every five years. The aeration in the Lagoon #2 (partial mix) 

appears to be operating; however, the southern diffuser off the middle lateral does not 

appear to be agitating the surface (similar to the other locations) which indicates that it 

may require cleaning or service. 
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There are three three-inch isolation gate valves along the east side of the lagoon that 

control each aeration lateral into the lagoon. The valve boxes should be located and 

raised to grade to allow for easy access by District staff to isolate a lateral in the event of 

a failure.  

 

The TLV #2 precast concrete structure, that is located in the southeastern corner of 

Lagoon #2 appears in fair condition. The level control valve actuator associated with this 

structure in in fair condition. All level control structures should be cleaned on an annual 

basis. 

 

There is a portion of an old floating mechanical surface aerator in the southwestern 

corner of the lagoon that is no longer in service and should be removed. 

 

 
Figure 24: Lagoon #2 Abandoned Equipment 

 

Lagoon #3 

Lagoon #3 appears to be in fair condition. There were no apparent breakouts in the bank 

around the lagoon which would indicate a failure. Vegetation on exterior banks of the 

lagoon should be removed to ensure that the berm is not compromised. Vegetation 

around the interior of the lagoon should also be removed.  

 

The existing Lemna Corporation modular insulated floating cover appears in fair 

condition. This cover was installed as part of the 2001 upgrade. The manufacturer 

indicated that the typical life of these covers are 20-25 years depending on the quality 

of maintenance, and systems that are well cared for can have a longer service life. One 

of the main maintenance procedures is to remove vegetation that grows on the cover 

as the growing root structure of the plants can put excessive strain on the fasteners 

connecting the panels and can cause failure. There is currently a substantial amount of 

vegetation that is growing on the cover that should be removed. Regular maintenance 

to remove any vegetation from the cover should be established. Based on the 
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manufacturer’s information the covers are designed to walk on for inspection, sampling 

and maintenance purposes.  

 

 
Figure 25: Lagoon #3 

 

There are also two openings, approximately 7.2 feet wide by 8 feet long, in the cover 

system that were used for floating mechanical aerator stations. These aeration stations 

are no longer used, and the aerators have been removed. The manufacturer indicated 

that panels could be provided to fill these openings. This would reduce the open area in 

the cover that supports algae growth.     

 

There are probes to monitor dissolved oxygen in all three of the lagoons. This information 

is reported to the SCADA system; however, it is not used to control/optimize the aeration 

in the lagoons.   

 

The TLV #3 precast concrete structure, that is located in the southwest corner of Lagoon 

#3 appears in fair condition. The level control valve actuator associated with this structure 

in in fair condition. All level control structures should be cleaned on an annual basis. 

 

Sludge depth in the lagoons was not assessed as part of this evaluation. District staff 

indicated that the sludge had not been removed from the lagoons since the 2001 

upgrade. An excessive buildup of sludge in the bottom of the lagoons reduces the 

available treatment volume and reduce treatment efficiency. District staff have 

measured the sludge volume at various locations in Lagoon #1 and Lagoon #2 and 

indicated that the sludge depth is between 1.5 feet to 3 feet deep. Providing proper 

mixing and aeration is a key factor in limiting sludge depth. A minimum liquid depth of 

approximately eight feet should be maintained and sludge should be removed if the 

minimum liquid depth cannot be maintained.    

 

The District has contacted DEP to perform sludge depth measurements in the lagoons, 

however the DEP sonar depth unit is broken and they do not have a timeline for repair. 
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The District does have a Hummingbird fish finder that had been used in the past to 

measure the depth of the lagoon. The accuracy of a fish finder should be vetted to 

confirm the accuracy for this application. A relatively inexpensive and accurate option 

is to use a sludge judge to measure the liquid depth. This is a low-tech option that is more 

labor intensive than sonar depth measurements. We would recommend that the sludge 

depth be measured on a 25-foot grid and documented. Sludge depths should be 

recorded every 3-5 years to determine the reduction in lagoon capacity due to the 

sludge blanket and help determine when then sludge will need to be removed. This will 

also provide a good reference to calculate the volume of sludge, when removal is 

necessary. 

 

Blower Building 

Overall, the Blower Building is in poor condition. The wood frame structure appears to be 

in fair condition; however, the roofing and siding appear to be in poor condition. The roof 

is leaking in the blower room. The vinyl siding appears to be original from the 2001 

upgrade and appears to be in poor condition. There are several broken pieces of siding 

and corner pieces that should be replaced.  

 

 
Figure 26: Blower Building 

 

The roofing appears to be in very poor condition as there is a leak in the roof above the 

blower area that has caused a section of the gypsum ceiling in this area to fall in. It is 

unknown what other water damage has been caused in the attic area of this building. 

The asphalt roof shingles appear to be in very poor condition. The singles appear to be 

original to the 2001 WWTP upgrade and are approximately 20 years old. Typical asphalt 

shingles have a service life of 20-30 years. The District should plan to replace the roofing 

and shingles immediately. Further investigation would be necessary to determine if/how 

much of the ceiling insulation would need to be replaced.   
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Figure 27: Blower Building Damaged Ceiling 

 

There are two three-foot steel exterior doors that provide access to the garage area and 

blower room, which appear to be in fair conditions. The floors for the garage area and 

blower room are at two different levels. The garage floor is at grade with the exterior 

surface and the blower room is 18 inches higher. The entry door for the blower room has 

precast concrete steps. There are only two steps and therefore hand railing is not 

required. The steps should be releveled. There is a three-foot steel interior door that 

provides access between the garage area and the blower room. There is a nine-foot 

garage door in the garage area and appears in good condition. 

 

 
Figure 28: Blower Building Access Stairs 

 

There are gas fired unit heaters in both the blower room and garage area of the building. 

These units are Empire Model DU-40E-3. The unit heaters appear to be in fair condition; 

however, District staff indicated that they are not used as the underground gas line is 

leaking. There is a single 125-gallon propane tank behind the building that is 

approximately 25 feet away from the structure, and a gas line runs underground to the 
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building to serve both heaters. The propane tank could be relocated to adjacent to the 

building and a new gas line could be run along the building to the heater locations. 

 

The lighting in both the garage area and blower room appears to be in good condition 

and adequate to light the areas. One of the lights in the blower area will need to be 

remounted. Emergency lighting is provided in both areas. There are four exterior lights 

that provide exterior lighting at the entry doors and garage door. 

 

The walls in the blower room are covered in sound deadening material. The sound 

deadening appears to be in fair condition. All doors on the Blower Building indicate that 

ear protection is required inside the building, and as posted it is the District’s responsibility 

to comply with this requirement. The District must also comply with the OSHA Hearing 

Conservation Program. Noise level in the blower building was not evaluated. Above 85 

decibels hearing protection is required. Haley Ward can assist the District with measuring 

the noise level in the Blower Building and in other areas/activities and provide guidance 

for compliance with the OSHA standards.   

 

There is an emergency eye wash station in the blower room, which is a single use, eye 

saline bottle. The saline bottle should be replaced per the manufacturers’ 

recommendation.  

 

There is a Hach Dissolved Oxygen (DO) probe readout in the blower room that appears 

to be in good condition and operational. 

 

There is no emergency backup power for the Blower Building. Backup power should be 

considered to allow for operation of the aeration equipment. In the event of power 

failure there is no aeration provided in the lagoons. 

 

Blowers 

The blowers are United Blower, Inc. positive displacement units and appear to be the 

original to the 2001 upgrade. District staff indicate that the bearings and seals have been 

replaced several times, and this has been done internally using manufacture’s supplied 

rebuild kits. Currently, blower B-1 and B-4 have been removed and sent to a local 

machine shop to be checked and rebuilt. The manufacture’s sales rep. indicated that 

the typical life of the blower unit is 10-15 years. The District recently received pricing for a 

new blower unit which was slightly less than the cost of the recent rebuild.  
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Figure 29: Blowers 

 

The electric motors appear to be original to the 2001 upgrade. Electric motors have a 

typical service life of between 15-25 years. The service life is highly dependent on 

environmental conditions, operating temperatures, and supply voltage. The VFDs for B-1, 

B-2 and B-4 appear to be original to the 2001 upgrade, and the VFD for B-3 appears to 

be a newer unit. The typical service life of a VFD is between 10-15 years. 

 

The intake piping, accumulators, discharge piping, and valves all appear in good 

condition. There is adequate valving to allow each blower to discharge to either the 

partial mix header or the complete mix header. District staff indicated that the intake 

filters have not been replaced. The blower manufacturer’s operation and maintenance 

manual (O&M) does not indicate the frequency that the air filter should be replaced. The 

blower O&M manual does recommend that the air filters be cleaned weekly. A clogged 

air filter can seriously affect the efficiency of the blower and cause overheating and oil 

usage. The rubber connectors that connect the blower unit to the intake and discharge 

piping are in poor condition and should be replaced. The blower manufacturer’s O&M 

manual does not indicate the frequency that the connectors should be replaced, but at 

a minimum these connectors should be inspected monthly and replaced as necessary. 

This is an example of deferred maintenance by the District of operation until failure. The 

blower O&M Manual also recommends that the oil levels be checked every 24 hours of 

operation, the blower relief valve should be checked weekly for proper operation, and 

the oil condition should be checked monthly and changed if necessary. Pressure and 

temperature gauge readings should be checked daily and documented to ensure that 

the blower operating temperature and pressure remain within the allowed limits.  

 

Maintenance logs should be kept for all equipment and components, to track repair and 

replacement. The maintenance logs should have a heading with general information 

regarding the equipment including name, manufacturer, model number, serial number, 

location, and installation date. The maintenance log should then have a list of all the 

maintenance activities performed on the equipment including date, action and person 
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performing the action. There are various examples of free maintenance log templates 

that are available to download from the internet. Without maintenance logs it is hard to 

determine if the District is performing the equipment maintenance at the intended 

frequency. Having maintenance logs, schedules and procedures in place for each piece 

of equipment is critical for long term success.  

 

       
Figure 30 & 31: Blowers 

 

There are likely newer and more efficient blower assemblies available (we are waiting on 

manufacture’s data from the rep.). However, the current units are relatively simple and 

inexpensive assemblies, and the individual components can be replaced.  Based on the 

indicated cost that the District was quoted, the cost of a new replacement blower is 

lower than the cost to rebuild the existing blower. Based on this information replacement 

appears to be more economical. In-house repairs to replace end seals or bearings should 

be continued. 

 

Air Requirements 

As noted earlier, the current and future considerations for flows and loading indicate that 

the existing scheme for treatment (complete mix/partial mix) will be adequate and is 

recommended moving forward for the next 20 years. Current and future projections for 

growth in Veazie are likely to be accommodated by the capacity already in place at 

the facility.  If additional growth significantly exceeds that which has been planned, there 

is room for an additional blower and additional diffusers within the partial mix portions of 

Lagoons #1 and #2.   
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DISINFECTION SYSTEM 

 

Disinfection Building 

Overall the Disinfection Building is in fair condition. The building was part of the original 

WWTP construction. The cedar shake siding and asphalt shingles appear in fair condition. 

There are two three-foot steel exterior doors that provide access to the storage area and 

disinfection area, which appear to be in fair conditions.  

 

The lighting in both sections of the building appears to be in good condition and 

adequate to light the areas. The lights for both sections are activated from outside of the 

area and the light switches are adjacent to the entry doors. There is no emergency 

lighting in either section of the building. We would recommend installing a combination 

emergency light and exit sign in both rooms of the Disinfection Building. There are two 

exterior lights that provide lighting at the entry doors. 

 

 
Figure 32: Disinfection Building 

 

There is ventilation provided for the disinfection area and it can be activated from 

outside of the building. The switch to activate the ventilation is adjacent to the entry door. 

The switch has become detached from the building and should be remounted. The 

ventilation fan provides minimal ventilation for the disinfection area of the building. The 

exhaust fan is concealed in the duct work and was not accessible to inspect and 

determine the capacity of the fan. A strong chlorine smell was still present after several 

minutes of fan operation. We would recommend replacing the ventilation system in the 

chlorination room. The ventilation system can be intermittent and activated when the 

space is occupied, however further system design would be necessary to determine the 

specific ventilation fan for this space. The TR-16 guidance indicates that in gas 

chlorination storage and treatment areas a mechanical ventilation system should 

provide a minimum of one complete air exchange per minute for the space. The 

guidance does not reference liquid chlorine however we would recommend that this 

guidance be used for this space.   
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Figure 33: Disinfection Room 

 

There is an electric unit heater in the disinfection area and there is no heat in the storage 

area. The unit is a Chromalox Model CCR-007. The unit heater appears to be in good 

condition. 

 

There is a Wallace & Tiernan Series 50-135 chlorine gas detection unit in the disinfection 

area; however, the detection unit and alarm system do not appear to be operational. It 

appears that this equipment was originally used when chlorine gas was used for 

disinfection. This unit should be removed and disposed of. 

 

The digital display for the Siemens effluent flow meter is located in the disinfection area. 

This display is in good condition; however, the power supply for the unit is “jumper wired” 

from the adjacent electrical panel. This should be corrected immediately. 

 

There is no potable water available at this building. OSHA Requires emergency showers 

and eye wash stations in areas where caustic or corrosive chemicals are handled and 

stored. There is a self-contained eye wash station in this room; however, there are 

numerous chemical barrels that are stored in front of the eyewash station that obstructs 

access.  There is also a home-made emergency shower that does not appear to be 

adequate to meet OSHA requirements. OHSA requires emergency showers to provide a 

minimum supply of 20 gallons per minute at a pressure of 30 lbs. per square inch for at 

least 15 minutes. There are also numerous chemical barrels that are obstructing the 

access to the emergency shower. The chemical barrels should be removed to provide 

clear access to the emergency shower and eye wash station and potable water should 

be provided to this building to support the installation of an emergency shower that 

meets OSHA requirements.  
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Figure 34 & 35: Disinfection Room Emergency Shower and Eye Wash Station 

 

There is no emergency backup power for the Disinfection Building. Backup power should 

be considered to allow for operation of the disinfection equipment to maintain 

compliance. 

 

Injection System 

The disinfection injection system for the sodium hypochlorite and the pH control injection 

system for the sodium hydroxide both use Stenner peristaltic pumps that are manually set 

to provide proper pH and disinfection. Manual controls are adequate for consistent flow 

and effluent quality. With variable flow and effluent quality that are seen at the WWTP 

this can require significate oversight by District staff to remain in compliance.  A flow and 

quality paced system should be installed to reduce operator oversight and ensure that 

the facility remains in compliance with varying flows and quality. Th District has indicated 

that a flow paced chlorination system is being installed and will be used for the upcoming 

chlorination season.   

 

Contact Tank 

Overall, the contact chamber is in fair condition. The concrete structure appears to be 

original to the plant construction and is in good condition. The District has constructed 

pressure treated wood covers to protect the channels in the contact chamber from 

debris and UV degradation of the chlorine. These covers appear to be in fair condition. 

There are numerous trees adjacent to the contact chamber that could be removed to 

minimize the potential for debris to enter the channels. 
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Figure 36: Chlorine Contact Chamber 

 

The Parshall flume for the effluent flow meter is located at the beginning of the contact 

chamber. The flume appears to be in good condition. The ultrasonic level sensor that is 

part of the effluent flowmeter is suspended above the flume. The support for the sensor is 

currently being held together with electrical tape and should be properly repaired. The 

Parshall flume should be checked weekly for any build-up of solids and cleaned as 

necessary. The ultrasonic level sensor should be cleaned annually and if the flow 

surcharges and covers the sensor.   

 

 
Figure 37: Effluent Flow Meter 

 

The effluent sampler is located in a plastic enclosure that is cabled to the contact 

chamber covers and the enclosure is tied closed. This should be relocated to the 

Disinfection Building to ease operation and better protect the sampler. Conduits would 

need to be run from the outlet of the chamber to the Disinfection Building for the sampler 

lines. The District has tried to relocate the sampler to the Disinfection building, however 
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the existing sampler was not able to properly operate at this location. A new sampler with 

a higher suction capacity would be needed if the sampler was relocated in the 

Disinfection Building.   

 

There are two sections of security fence at the WWTP. The first section surrounds the 

Headworks, Lagoon #1, Lagoon #2 and Blower Building and the second section of 

security fence surrounds Lagoon #3, the Disinfection Building and contact chamber. Both 

sections of security fence appear to be in good condition. The access gates to each of 

these sections are swing gates and appear to be in good condition. Swing gates require 

more room to operate and are not suited for access roads on slopes, like the main access 

to the lagoons. The alternative is a sliding gate, which typically move horizontally instead 

of the inward/outward operation of a swing gate. The slide gates operate on a track or 

cantilever system to slide, and due to this slide gates can be more expensive.  

 

ADMINISTRATION BUILDING 

 

Administration Building 

Overall, the Administration Building appears to be in fair condition. The building appears 

to be original to the construction of the WWTP. The exterior brick appears to be in good 

condition. The age of the asphalt shingles is not known; however District staff indicate 

that there are several areas where the shingles have been compromised and caused 

soft spots in the roof. The District should plan to repair these areas and replace these 

shingles within the next 5-10-years. 

 

 
Figure 38: Administration Building 

 

The access road and parking area around the Administration Building is paved. There are 

numerous cracks in the pavement and several potholes. The potholes should be 

repaired, and the entire paved area should be overlaid to extend the useful life of the 

pavement. If the pavement overlaid and the pavement continues the degrade, 

complete replacement of the pavement may be necessary, which is a much more 
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expensive project than an overlay. Overlaying the pavement will provide a smooth even 

surface for walking and plowing and will extend the service life of the existing pavement.  

 

 
Figure 39: Access Road 

 

There is limited site lighting throughout the WWTP. There are exterior lights on the 

Headworks Building, Blower Building, Disinfection Building and Administration Building but 

this only illuminates the area immediately adjacent to the buildings. Additional site 

lighting should be installed to illuminate the parking areas, buildings, security gates, 

access roads, lagoons and chlorine contact chamber to enhance operator safety at 

night and improve security. LED site lights should be used as they are energy efficient and 

have a longer lifespan over traditional lighting.   

 

District staff indicated that the current SCADA system is only used for monitoring and does 

not allow remote control of the treatment equipment or pump stations. Alarm conditions 

are monitored but are not called out from the SCADA system. The current system could 

use a significant upgrade to allow for remote control and monitoring of systems and 

equipment and alarm conditions. The benefits of a well-executed SCADA system include 

quicker response to issues, remote control of equipment which could lead less off work-

hour callings, and the trends generated by a SCADA system can be used to identify 

potential issue proactive maintenance. Operators can connect remotely to the SCADA 

system to monitor, control and review equipment status. The existing SCADA computer 

should be relocated from the office manager’s office to the superintendent’s office for 

ease of operation.  

 

The Superintendent and office manager’s computers should be replaced. Both desktop 

computers are old and utilize the Microsoft Office 7 operating platform.  Given the age 

of the hardware and software, the District should upgrade these systems.  The office 

computers should be replaced every 4-5 years. The Microsoft Office software (Word, 

Excel, Powerpoint, Outlook, Access, etc.) should also be upgraded.  There are current 

subscriptions packages for approximately $12.50/month per computer to maintain this 
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software which will allow the District to use the most current version of the software 

moving forward.     

 

Standby Generator 

The emergency standby generator is a Cummings Power Generation Model DNAF-

5738542. The generator uses diesel fuel and has a has a 40-gallon tank. The generator 

was not part of the 2001 upgrade and appears to have been manufactured in 2005. The 

unit is rated for 13.4 KVA single phase power and 25.0 KVA three phase power. District 

staff indicate that the generator is only connected to the Administration Building and 

does not power treatment components.  

 

We would recommend replacing the generator with an adequately sized unit to operate 

the entire treatment system. At a minimum, the generator should be sized to run the 

Administration Building, Headworks and Disinfection Building. The District is required, at a 

minimum, to provide primary treatment and disinfection of the wastewater. In the event 

of a power failure at the WWTP the influent grinder and screen system are bypassed in 

the Headworks to the manually cleaned bar screen. This is a labor-intensive activity which 

could be eliminated if the Headworks is included in generator sizing. Primary treatment is 

facilitated by the lagoons and short interruptions in aeration should not upset the system. 

Continuous disinfection is necessary during the chlorination season. Further design would 

be necessary to properly size the generator unit and transfer switch.  

 

 
Figure 40: Emergency Generator 

 

One upgrade that could be considered to offset electrical costs at the WWTP would be 

installing solar panels. The area south of the Administration Building and east of Lagoon 

#3 could be cleared and leveled to be used for a solar panel field. This area is 

approximately 2 acres. The southern exposure, which is the direction that the solar panels 

would be pointed toward, is the power line. This would provide a buffer where no trees 

would grow to block the solar panels. Recent electrical bills provided by the District and 

information provided by Versant indicate that the peak demand at the WWTP is 
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approximately 70-kilowatts. Based on this a 91-kilowatt solar field would be sized to 

support the WWTP, which is approximately 215 4-foot by 8-foot solar panels. The typical 

cost for a solar field is approximately $2,500/kilowatt. Based on this, the cost of a solar 

field for the WWTP would be approximately $227,500. The recent bills indicate average 

electrical cost at the WWTP is approximately $2,580/month, which would indicate a 

simple return on investment in a little over 7 years.  The typical warranty on solar 

equipment is approximately 25 year and the typical useful life of the solar equipment can 

be between 30-50 years. Additional investigation would be necessary for the design of a 

solar system.  

 

 
Figure 41: Proposed Area for Solar Field 

 

 

CONCLUSION 

 

Overall, the facility is in fair condition; however, due to deferred maintenance over the 

years of operation there are numerous improvements that should be considered. These 

improvements will ensure proper operation which will allow for compliance with the 

facility’s WDL. It is critical to establish maintenance logs, schedules and procedures for 

each piece of equipment, to ensure that the manufacture’s recommended 

maintenance is performed at the intended frequency, for long term success.  There are 

several safety improvements that should be considered to protect District staff.  There are 

also several improvements that should be considered to ease operation for District staff, 

which will increase efficiencies.  

 



 

JN: 10243.006 51 VSD FACILITY EVALUATION 

This system evaluation is to provide an overview of the condition of the District’s 

infrastructure and guidance for planning purposes. This evaluation is not intended to 

provide the specific design for components and equipment. Additional design 

investigation would be necessary to determine specific sizing/manufacturer/model of 

equipment and systems.    

 

RECOMMENDATIONS 

 

Prioritize 

Improvements should be considered in the order:  

1. Operator Safety 

a. Replace faulty gas detection system in Headworks Building. 

b. Clear area to allow access to the emergency shower and eyewash station 

in the Disinfection Building. 

c. Install potable water and OSHA compliant emergency shower in the 

Disinfection Building. 

d. Remove “jumper wire” from electrical panel to the effluent flowmeter 

controller in the disinfection room and provide a proper electrical 

connection to the flowmeter.  

e. Reinstall grating above the channels in the treatment area of the 

Headworks Building 

f. Replace existing chain that is used across the end of the Headworks 

Building loading dock, this should be replaced with either a removable 

handrail or a gate to provide fall protection when the loading dock is not 

in use.     

g. Install handrails along channel by the Auger Monster in the treatment area 

of the Headworks Building. 

h. Install arc-flash compliant control panel at the County Road Pump Station. 

i. Install arc-flash compliant control panel at the Buck Hill Pump Station. 

j. Repair spalling concrete on Headworks Building loading dock platform.  

k. Relevel exterior entry step to blower room in Blower Building.  

l. Replace ventilation system in disinfection area of Disinfection Building. 

m. Install a combination emergency light and exist sign in both rooms of the 

Disinfection Building. 

n. Install additional site lighting around the WWTP to enhance operator safety 

at night and improve security.  

o. Install additional exterior lighting at the County Road Pump Station to 

illuminate the area and provide safe work conditions during night repairs. 

This will also enhance security at the pump station. 

p. Install exterior lighting at the Buck Hill Pump Station to illuminate the area 

and provide safe work conditions during night repairs. This will also 

enhance security at the pump station. 

q. Upgrade SCADA system to call out all alarm conditions.  

r. Conduct noise level measurements to determine compliance OSHA 

Hearing Conservation Program. Areas/tasks to consider performing noise 
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level measurements should include, Blower Room, Treatment Area of 

Headworks, using chainsaw and using lawn mower. 

 

2. Condition 

a. Blower Building repair/replace roofing and repair damage due to water 

leak. 

b. Repair gas line and restore heater operation in Blower Building.   

c. Establish equipment maintenance logs track all maintenance activities on 

specific equipment. 

d. Replace all blower assemblies, including blower units, electric motors and 

VFDs.  

e. Grout and seal joint between wall and foundation in Headworks Building. 

f. Replace ventilation system in treatment area of Headworks Building.  

g. Remove corrosion and paint doors and frames in Headworks Building. An 

alternative would be to replace the doors with composite doors. 

h. Repair the attachment of the handrail between the stairs and loading dock 

at the Headworks Building. 

i. Replace door hardware in the treatment area of the Headworks Building. 

j. Replace two broken windows in the treatment area of the Headworks 

Building. 

k. County Road Pump Station improvements including the replacement of 

the pumps and controls, adding a building to enclose the pump station. 

l. Buck Hill Pump Station improvements including replacement of the pumps 

and controls, adding a building to enclose the pump station, grading the 

area adjacent to the pump station to direct surface water away from the 

wet well. 

m. Remove and dispose of the remains of a mechanical aerator support 

structure from southern end of Lagoon #1. 

n. Remove and dispose of mechanical aerator support structure from the 

southwest corner of Lagoon #2.  

o. Remove vegetation from the cover of Lagoon #3.   

p. Replace blower rubber connectors. 

q. Remove and dispose of the Wallace & Tiernan Series 50-135 chlorine gas 

monitoring unit that was used when chlorine gas was used for disinfection 

in Disinfection Building.  

r. Repair support bracket for effluent flow meter ultrasonic sensor. 

s. Repair soft areas in roof and replace shingles on the Administration Building.   

t. Upgrade Superintendent and Office Manager computers.  

 

3. Compliance 

a. Emergency Generator sized to power entire WWTP. At a minimum the 

generator should be sized to operate the Administration Building, 

Headworks and Disinfection Building.  

b. Continue to investigate and eliminate I/I in the collection system using dry 

weather/wet weather investigations, CCTV inspection, and flow 
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monitoring. 

c. Fill in missing panels in Lagoon #3 cover.  

d. Upgrade SCADA system to provide operators with remote control and 

monitoring of treatment equipment. 

e. Collect influent and effluent O&M BOD5 samples and compile data for 

potential parameter changes in future WDL. 

f. Collect effluent O&M phosphorus samples and compile data for potential 

future discharge limits in future WDL.    

g. Connect wash water system to Headworks Auger Monster to aid in the 

removal of organic material from the screenings. 

h. Clean all lagoon TLV structures. TLV structure cleaning should be performed 

on an annual basis. 

i. Repair holes in Lagoon #1 baffle walls. 

j. Replace Lagoon #1 baffle walls. 

k. Conduct sludge depth readings in all three lagoons. Sludge depth readings 

should be performed every 2-3 years to verify minimum liquid depth in the 

lagoons are maintained. 

l. Install flowmeter at the Grey Stone Trailer Park for I/I investigation and billing.  

 

4. Ease of Operation 

a. Relocate SCADA computer to the Superintendent’s Office. 

b. Install additional auger/conveyor to transport screenings in Headworks and 

minimize operators pushing dumpsters. 

c. Locate and raise aeration system valves for Lagoon #1 and Lagoon #2. 

d. Overlay pavement in access road and parking area to extend the service 

life of the existing pavement.  

e. Install sliding gates in place of the current swing gate at the WWTP 

 

 

See the prioritization and planning level construction cost estimates included in 

Appendix F.
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APPENDIX A 

 

VEAZIE SEWER DISTRICT SEWER INFRASTRUCTURE MAP, PLISGA & DAY, 1/30/2017  
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APPENDIX B 

 

VEAZIE WASTEWATER TREATMENT FACILITY UPGRADE/EXPANSION PLAN SET,  

JANUARY 2001 
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APPENDIX C 

 

TOWN OF VEAZIE TAX MAP 1 
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APPENDIX D 

 

CURRENT WASTE DISCHARGE LICENSE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



























 

JN: 10243.006  VSD FACILITY EVALUATION 

APPENDIX E 

 

COUNTY ROAD AND BUCK HILL PUMP STATION CURVES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COUNTY ROAD PS 16-3422

Design Point
400GPM @ 90' TDH

Original 9-7/8" dia Impeller
Currently 10-1/8" dia Impeller



Buck Hill PS FX01098

Design Point
75GPM @ 69' TDH

Original 7-7/8" dia Impeller

Currently 8-3/4" dia Impeller
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APPENDIX F 

 

PLANNING LEVEL CONSTRUCTION COST ESTIMATES 



Item Priority Category Description Estimated Cost Completion Date

1 1 Operator Safety Replace faulty gas detection system in Headworks Building. 10,000.00$           

2 1 Operator Safety

Clear area to allow access to the emergency shower and eyewash station in the Disinfection 

Building. VSD

3 1 Operator Safety Install potable water and OSHA compliant emergency shower in the Disinfection Building. 27,000.00$           

4 1 Operator Safety

Remove “jumper wire” from electrical panel to the effluent flowmeter controller in the disinfection 

room and provide a proper electrical connection to the flowmeter. 1,000.00$              

5 1 Operator Safety Reinstall grating above the channels in the treatment area of the Headworks Building VSD

6 1 Operator Safety

Replace existing chain that is used across the end of the Headworks Building loading dock, this 

should be replaced with either a removable handrail or a gate to provide fall protection when the 

loading dock is not in use.    2,500.00$              

7 1 Operator Safety

Install handrails along channel by the Auger Monster in the treatment area of the Headworks 

Building. 2,500.00$              

8 1 Operator Safety Install arc-flash compliant control panel at the County Road Pump Station. 25,000.00$           

9 1 Operator Safety Install arc-flash compliant control panel at the Buck Hill Pump Station. 25,000.00$           

10 1 Operator Safety Repair spalling concrete on Headworks Building loading dock platform. 1,500.00$              

11 1 Operator Safety Relevel exterior entry step to blower room in Blower Building. 1,000.00$              

12 1 Operator Safety Install a combination emergency light and exist sign in both rooms of the Disinfection Building. 1,000.00$              

13 1 Operator Safety Upgrade SCADA system to call out all alarm conditions and provide operators with remote control 30,000.00$           

14 1 Condition Blower Building repair/replace roofing and repair damage due to water leak. 10,000.00$           

15 1 Condition Remove vegetation from the cover of Lagoon #3.  7,500.00$              

16 1 Condition Repair gas line and restore heater operation in Blower Building.  5,000.00$              

17 1 Condition Replace two broken windows in the treatment area of the Headworks Building. 2,500.00$              

18 1 Condition

Repair the attachment of the handrail between the stairs and loading dock at the Headworks 

Building. 1,500.00$              

19 1 Condition Upgrade Superintendent and Office Manager computers.   2,500.00$              

20 1 Compliance

Emergency Generator sized to power entire WWTP. (At a minimum the generator should be sized to 

operate the Administration Building, Headworks and Disinfection Building) 40,000.00$           

21 1 Condition

County Road Pump Station improvements including the replacement of the pumps and controls, 

adding a building to enclose the pump station. 250,000.00$         

22 1 Condition

Buck Hill Pump Station improvements including replacement of the pumps and controls, adding a 

building to enclose the pump station, grading the area adjacent to the pump station to direct 

surface water away from the wet well. 100,000.00$         

VEAZIE SEWER DISTRICT 

WASTEWATER COLLECTION AND TREATMENT SYSTEM EVALUATION

Planning Level Construction Cost Estimate

10243.006

2/22/2022



23 1 Condition Grout and seal joint between wall and foundation in Headworks Building. 7,500.00$              

24 1 Condition Establish equipment maintenance logs track all maintenance activities on specific equipment. VSD

25 2 Ease of Operation Relocate SCADA computer to the Superintendent’s Office. 2,500.00$              

26 2 Operator Safety Replace ventilation system in disinfection area of Disinfection Building. 7,500.00$              

27 2 Operator Safety

Install additional site lighting around the WWTP to enhance operator safety at night and improve 

security. (10 lights) 30,000.00$           

28 2 Operator Safety

Install additional exterior lighting at the County Road Pump Station to illuminate the area and 

provide safe work conditions during night repairs. This will also enhance security at the pump 

station. 2,500.00$              

29 2 Operator Safety

Install exterior lighting at the Buck Hill Pump Station to illuminate the area and provide safe work 

conditions during night repairs. This will also enhance security at the pump station. 2,500.00$              

30 2 Compliance

Connect wash water system to Headworks Auger Monster to aid in the removal of organic material 

from the screenings. 2,500.00$              

31 2 Condition Repair support bracket for effluent flow meter ultrasonic sensor. 250.00$                 

32 2 Compliance Fill in missing panels in Lagoon #3 cover. 10,000.00$           

33 2 Condition Replace door hardware in the treatment area of the Headworks Building. 500.00$                 

34 2 Condition Replace blower rubber connectors. 500.00$                 

35 2 Condition Replace all blower assemblies, including blower units, electric motors and VFDs. 50,000.00$           

36 2 Condition Replace ventilation system in treatment area of Headworks Building. 1,000.00$              

37 2 Condition Repair soft areas in roof and replace shingles on the Administration Building.  15,000.00$           

38 2 Compliance Clean all lagoon TLV structures. (TLV structure cleaning should be performed on an annual basis) 3,500.00$              

39 2 Compliance Repair Lagoon #1 baffle walls 2,000.00$              

40 2 Compliance Replace Lagoon #1 baffle walls 50,000.00$           

41 2 Condition

Remove corrosion and paint doors and frames in Headworks Building. An alternative would be to 

replace the doors with composite doors. 1,500.00$              

42 2 Ease of Operation

Install additional auger/conveyor to transport screenings in Headworks and minimize operators 

pushing dumpsters. 25,000.00$           

43 2 Ease of Operation Locate and raise aeration system valves for Lagoon #1 and Lagoon #2. (12 valves) 2,400.00$              

44 2 Ease of Operation Overlay pavement in access road and parking area to extend the service life of the existing 10,000.00$           

45 2 Ease of Operation Sliding access gates (3 gates) 20,000.00$           

46 2 Compliance

Collect influent and effluent O&M BOD5 samples and compile data for potential parameter changes 

in future WDL. VSD

47 2 Compliance

Collect effluent O&M phosphorus samples and compile data for potential future discharge limits in 

future WDL.   VSD

48 2 Operator Safety

Conduct noise level measurements to determine compliance OSHA Hearing Conservation Program. 

Areas/tasks to consider performing noise level measurements should include, Blower Room, 

Treatment Area of Headworks, using chainsaw and using lawn mower. 7,500.00$              



49 2 Compliance

Investigate and eliminate I/I in the collection system using dry weather/wet weather investigations, 

CCTV inspection, manhole inspections and flow monitoring. 10,000.00$           

50 3 Condition

Remove and dispose of the remains of a mechanical aerator support structure from southern end of 

Lagoon #1. 2,500.00$              

51 3 Condition

Remove and dispose of mechanical aerator support structure from the southwest corner of Lagoon 

#2. 2,500.00$              

52 3 Condition

Remove and dispose of the Wallace & Tiernan Series 50-135 chlorine gas monitoring unit that was 

used when chlorine gas was used for disinfection in Disinfection Building. 250.00$                 

53 3 Compliance

Conduct sludge depth readings in all three lagoons. (Sludge depth readings should be performed 

every 2-3 years to verify minimum liquid depth in the lagoons are maintained) 5,000.00$              

54 3 Compliance Install flowmeter at the Grey Stone Trailer Park for I/I investigation and billing. 15,000.00$           

55 3 Compliance Install Solar Panels to offset wwtp electrical cost 227,500.00$         

1,062,400.00$      

106,250.00$         

53,000.00$           

 $         106,250.00 
 $         212,500.00 

 $     1,540,400.00 Total Improvements

Construction Subtotal

Design and Bidding (Approx. 10% of construction estimate)

Construction Administration and Oversight (5% of construction estimate)

Legal and Interim Financing (10% of construction estimate)

20% Contingency




