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Figure 1. Aerial view of the Hoosic Water Quality District wastewater treatment facility 
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1. Introduction 

 The average surface temperature of the Earth has increased by approximately 1.4 degrees 

Fahrenheit since the early 20th century1 (Fig. 2). Most scientists came to the agreement that 

tectonic, orbital and millennial-scale forcing do not explain this increase. Solar forcing and 

volcanic forcing, play a small role in being responsible for those changes, but humans are the 

main culprits (Fig. 1).  

Figure 2: Graph of climate model indications and the observed climate  

 

Two factors account for the increase in atmospheric CO2  caused by human activity in the last 

250 years: the burning of carbon in trees through the clearance of land and, predominantly, the 

combustion of fossil fuels such as coal, oil and gas in power plants, automobiles, industrial 

facilities and other sources (Fig. 2).2  

 

Figure 2: Increase in the global consumption of greenhouse gases and detailed information 
about their sources 
                                                
1 Global Climate Change Indicators, National Oceanic and Atmospheric Administration, National Climatic Data 
Center, http://www.ncdc.noaa.gov/indicators/  accessed on the 16th of May 2011. 
2 U.S. Environmental Protection Agency, Climate Change- GreenHouse Gas Emissions, Human-Related 
Sources and Sinks of Carbon Dioxide http://www.epa.gov/climatechange/emissions/co2_human.html 
accessed on the 17th May 2011  
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An astounding 2.8% of the combustion of fossil fuels accounts for waste and wastewater 

processes. The basic function of the wastewater treatment plant is to speed up the natural 

processes by which water purifies itself. As our population and industry grew to their present 

size, increased levels of treatment prior to discharging domestic water became necessary. 

Providing reliable wastewater services is a highly energy intensive activity in the United States. 

The Consortium for Energy Efficiency now estimates the annual energy usage at about 100 

billion kWh per year. Continual increases in energy costs in the United States affect wastewater 

treatment plants, just as they affect other facilities. Furthermore, as populations grow, demand 

for electricity at wastewater plants is expected to increase. Approximately 30% of the fossil fuels 
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consumed in the U.S. are devoted to electricity production. Of the electricity consumed in the 

U.S. 70% comes from fossil fuels.3  

 
Figure 3: Renewable Energy Consumption by Major Source 

 
 
 

 Energy consumption and production is unsustainable right now and there is room for 

improvement, especially in the wastewater area. Wastewater treatment processes are energy 

intensive and emit directly and indirectly greenhouse gases. In my project, I focus on one plant, 

the Hoosic Water Quality District wastewater treatment facility in Williamstown, MA, evaluate 

its current practices and look at if the plant could be made more sustainable though the addition 

of a anaerobic digester.  

 

2. Setting4  

                                                
3 The Greening Earth Society. "Electricity Production Overview."  
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 The Hoosic Water Quality District, which serves approximately 28 000 residents, was 

formed under the 1970 Act of the Commonwealth of Massachusetts Chapter 21, Section 29 for 

the purpose of building, maintaining, and operating a system of sewage collection, treatment and 

disposal for the households, industries and businesses in the city of North Adams and the town of 

Williamstown. The plant also accepts and treats wastewater from the town of Clarksburg through 

an intermunicipal agreement with the City of North Adams. The Hoosic Water Quality District is 

a conventional secondary treatment facility that uses the activated sludge process5 to treat 

wastewater prior to discharge to the Hoosic River. On an average day, the facility receives an 

average flow of 4.0 MGD. The flow can go as high as 45 MGD in case of a severe rainstorm and 

can be as low as 2 MGD in times of dry seasons, such as during the summer.  

Figure 4: Diagram showing an overview of the different unit processors of the HWQD 
wastewater treatment facility  

 
  
 
 
 

                                                                                                                                                       
4 Most of the information listed in this section was obtained by talking to Brad Furlon and other workers at the 
Hoosic Water Quality District  
5 Activated Sludge Process is explained in the following section 
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2.1. Geographical Localization 
  

 The Hoosic Water Quality District owns and operates a wastewater treatment facility 

located at the site of Williamstown’s original wastewater treatment facility, which was 

constructed in the mid-1960s, at 667 Simonds Road in Williamstown, MA., on the right side of 

the Hoosic River. The Hoosic River is a 70-mile long tributary of the Hudson River. 

 

 2.2 Historical Background 

  In 1875, Colonel George Waring recommended sewers for Water and Spring street. 

Between 1881 and 1891 several sewers were installed in the town, included those proposed by 

Colonel Georde Waring. In 1913, sewers outfalls extended to the centers of rivers and streams 

and in 1933, the trunk line started diverting all sewage to the Hoosic River. The first wastewater 

treatment plant was completed and came online in 1962. When the Hoosic Water Quality District 

was established in the mid-1970s, after the introduction of the Clean Water Act, to provide 

wastewater treatment capacity for North Adams and Wiliamstown, the Hoosic Water Quality 

District acquired the town’s wastewater treatment facility and upgraded it to secondary treatment 

standards with an increased average design flow of 5.37 million gallons per day (MGD). The 

compost area was added, in 1983, and was the first compost facility in Massachusetts. In 

February 2008, the facility was upgraded to the current design flow of 6.5 MGD. 

 

3. Data/Information/Narrative 

 In the following section, I will elaborate on the activated sludge process, anaerobic 

digestion, and on the knowledge I acquired about the Hoosic Water Quality District from visiting 

it, talking to employees at the plant and professors at Williams College. 
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  3.1 Functioning of the Hoosic Water Quality District and the Activated Sludge Process 

 As mentioned above, The Hoosic Water Quality District is a conventional secondary 

treatment facility that uses the activated sludge process to treat wastewater prior to discharge to 

the Hoosic River. Activated sludge is a suspended-growth process that was conceived by Edward 

Arden and William T.Lockett in England at the beginning of the 20th century (Jenkins, 2008). 

This process has since been adopted worldwide as a secondary biological treatment for domestic 

wastewaters. This process consists essentially of an aerobic treatment that oxidizes organic 

matter to CO2, H2O and NH4, and new cell biomass.  

At the Hoosic Water Quality District, like in most other plants that undergo the activated sludge 

process, the major liquid treatment unit processes include influent pumping and screening, grit 

removal, primary clarification, aeration, secondary clarification, secondary clarification, 

disinfection via chlorination, and de-chlorination. The solids handling process consists of sludge 

co-settled in the primary clarifiers and then composted using the aerated static pile process to 

produce a reusable biosolids product (Fig. 4). 

 
 
 
Figure 5: Pictures showing the Influent Pump Room on the left and the Screening Room on the 
right.   

 

  



 

8 

 
 
  

 3.3.1 Detailed procedure of the Activated Sludge Process and what is currently being 
done at the Hoosic Water Quality District  
 
 The Hoosic Water Quality District treatment facility has several objectives such as the 

reduction of the organic content of wastewater and removal of toxic metals. Domestic 

wastewater is transported in pipes from each house, business, industry in Clarksburg, North 

Adams and WIlliamstown to a gravity sewer system. The sewer system flows into progressively 

larger pipes until they reach the influent pumping station and from there is sent to the screening 

room (Figs 5. and 6.) 

 
Figure 6: Flow diagram of the Hoosic Water Quality District wastewater treatment facility. 
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After the screening, raw wastewater is pumped to the Aerated Grit Chamber (Fig 6.). Air is 

supplied to the chamber through an air header at the bottom of the tank, where the air is 

discharged through a series of diffuers. The air provides agitation to maintain suspension of 

organic material, while allowing denser grit to settle. The Aerated Grit Chamber is intended to 

remove heavy, dense solid material such as sand, gravel or other materials that might damage, 

mechanical equipment or settle out in low velocity sections of pipelines or tanks where removal 

is difficult. Settled material is removed from the Aerated Grit Chamber and is conveyed into a 

dump truck for disposal. This step is followed by a series of tanks. In the First Clarifier (Fig 6.), 

more settling takes place and the smaller particles are eliminated. What is left goes in the 

Aeration Basin (Fig 6.), where biological processes happen. Mechanical aerators mix the basin 

contents and transfer oxygen from the atmosphere into the wastewater and nitrification and 

denitrification take place. After undergoing aeration, ‘mixed liquor’ from the aeration tanks 

travel through piping to the Secondary Clarifiers (Fig. 6). Clarified effluent, the top water in the 

Secondary Clarifier, exits the tank and goes to the Chlorine Contact Chamber (Fig. 6) before it is 

discharged into the Hoosic River. The bottom water in the Secondary Clarifier is pumped back 

into the Aeration Tank. The waste sludge is squeezed out of the secondary clarifier and from 

there goes back to the primary settling tank before being transfered to the composting area. 

Composting is a three-stage process: the sludge is first mixed with wood chips. Air is injected to 

speed up the process and the microorganisms of the wood and sludge react and produce heat. In 

the final step, the wood chips are extracted from through the use of a screener. The compost is a 

hot commodity for local landscapers and gardeners and is a small source of income for the 

Hoosic Water Quality District.  
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 4.2 Anaerobic Digestion in Wastewater Plants 

 Although anaerobic digester wastewater treatment offers improved energy conservation 

with potential reduction in greenhouse gas emissions, aerobic activated sludge is the most widely 

used process among biological processes for wastewater treatment. In the following section, I 

will be discussing the effectiveness of adding an anaerobic digester to the Hoosic Water Quality 

District wastewater plant.  

 

Anaerobic digestion is the process where, in the absence of oxygen, bacteria break down the 

organic material and produce biogas. Biogas is a mixture of methane and carbon dioxide. Instead 

of allowing these gases to escape into the atmosphere, anaerobic digesters capture the biogas and 

convert it to electricity. The gas produced by anaerobic digestion is usually more than 60% 

methane. The most common use of wastewater treatment methane is for internal process heat 

used in the wastewater digesting process.  

 

5. Discussions and Conclusions  

 Organic matter must be removed from sewage to protect the quality of the water bodies 

that it is discharged into. Most current sewage treatment plants are aimed at removing organic 

matter only.  The organic matter could, potentially, be regarded as a source of energy. Those in 

the waste management industry know how expensive it is to truck and yard waste to distant 

landfills where its valuable nutrients are lost. The Hoosic wastewater facility puts their organic 

materials to much more efficient use by composting their waste sludge. Composting is 

increasingly recognized as a responsible way to manage waste. Brad Furlon, the chief operator 

and district manager of the plant, pointed out though that the main reason why they compost is 
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because it is a cheaper option than shipping out the sludge which would cost them around 

$750,000 a year. Comparatively, it costs the Hoosic Water Quality District $200,000 annually to 

operate the compost facility. From that compost facility, the plant produces 3 to 4 yards of final 

compost per year and makes $12,000 of revenue a year from selling its compost to locals.  

 

 While composting is increasingly recognized as a responsible way to manage waste, the 

Hoosic Water Quality District could take their organic management system a step further with 

anaerobic digestion. The added digester would treat the waste sludge after its passage in the 

secondary clarifier. Adding an anaerobic digester to their facility would definitely be beneficial 

on more than one level. Environmentally, the plant would progress toward goals for use of 

renewable energy and would be lessen its dependency on fossil fuel use. Financially, the facility 

would save on energy costs from the utilization of waste gas. Part of their energy cost would, 

also, be more stable and protected from volatility of gas and electricity prices. Technically, 

adding an anaerobic digester would eventually be possible. Anaerobic digesters are operable 

when wastewater flow is greater than 3 MGD; the flow on a typical day at the HWQD is about 

4.0 MGD. For each MGD processed by a plant with anaerobic digesters, the available biogas can 

generate up to 35 kW. Accordingly, the digester at the HWQD could generate a maximum of 

140kW per day. It would be possible yet not efficient.  

 

 The Hoosic Water Quality District uses about 144 000 kWh per month which gives us an 

average of about 4800 KWh a day. Converting those values to joules we get a daily usage of 

17,280 Mj, or 1.728 x 1010 joules. As mentioned above, with the biogas produced from the waste 

sludge about 140 kW could be generated a day. Converting this value to joules, we get 5.040 x 
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108 joules. Using those values, we can calculate the efficiency of adding a digester to the Hoosic 

Water Quality District wastewater facility: 

 

Efficiency = work done = 5.040 x 108 = 0.029 
        energy input  1.728 x 1010 
 

The addition of a digester gas to the HWQD would only generate 2.9% of the total energy needs. 

Adding an anaerobic digestion would require an initial investment of $ 8 to 10 million. 

Moreover, if it were to be done, the flow design would have to be changed and that would 

increase the start-up cost even more. The initial costs and costs of preliminary assessment are too 

high and therefore adding an anaerobic digester wouldn’t be a financially viable. Furthermore, 

because the Hoosic Water Quality District invested in a composting facility a couple of years ago 

, now wouldn’t the best time to add a digester. More than financial constraints, there also are 

political ones. When I was talking to Brad Furlon, the chief operator of the plant, and brought up 

the idea of an anaerobic digester, his first reaction was “Yes, but no.” According to him, most 

people in the neighborhood would think it is a great idea but wouldn’t want it in their backyard. 

Biogas would not be a realistic complementary source of renewable energy here but there are 

alternative potential options that the Hoosic Quality District could look into to decrease their 

dependency on fossil fuels.  

 

 Solar/PV, as an alternative source of energy, could be a possibility. If fortified, the roof 

of the compost facility would be considered as a potential area to install the photovoltaic cells 

(Fig.7). The photovoltaic cells could not be situated on the lands because they are considered as 

flood areas. Using mounted solar panels instead of PV cells would overcome this technical 



 

13 

barrier however, like with the anaerobic digester, there would be financial issues associated with 

solar energy. The system would have a low payback, about 25 years. Moreover, considering the 

design lifespan of a PV cell, about 25 years as well, it might be not the best option, financially 

speaking.  

Figure 7: Picture of the on-site composting area  

 
 
 
  

Microturbines could be another possibility. Microturbine, are small gas turbine 

generation packages designed to provide on-site power and thermal energy, with low emissions 

and low maintenance. This is definitely something which could be looked more into details as 

the Hoosic Water Quality District terrain has elevation and the outfall of the waterflow could be 

a potential location for the microturbines. (Fig. 8).  
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Figure 8: Outfall of plant 

 
  

 

Partially switching to renewable energy would be ideal but challenging. A more 

straightforward, viable and immediate approach for the Hoosic Water Quality District would be 

to develop and implement energy conservation and management plans (EPA, Wastewater 

Management Fact Sheet). These plans aim at reducing energy costs by a certain percentage. 

Some key components include, for instance, creating a system to track energy usage and costs 

and upgrading equipment, systems, and controls to increase energy efficiency. A valuable option 

for conserving energy at the plant is the possibility of reducing flows to the plant by reducing 

water use in the community. As less water flows into the plant, less volume is treated and thus 

less energy is consumed (EPA wastewater fact sheet). This can easily be done by educating 

residents about high-efficiency appliances and water-saving habits.  
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 By composting their waste sludge, the Hoosic wastewater facility puts their organic 

materials to efficient use. Even though adding an anaerobic digester wouldn’t be a viable option, 

for now, there are other ways the plant could take to reduce their energy use and emissions.  
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