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UPPER BLACKSTONE WATER POLLUTION 

ABATEMENT DISTRICT 

ANNUAL REPORT FISCAL YEAR 2013 

FORWARD 

The Upper Blackstone Water Pollution Abatement District (District) has provided wastewater 

treatment to its member communities for over 35 years. In 2013 the treatment facility once again 

discharged the cleanest water to the Blackstone River in its history. The District continued to serve 

its members and the greater community by operating cost-effectively to provide advanced treatment 

for nutrient removal.  

The District continues to face the challenge of satisfying more stringent federally mandated 

regulatory permit limits. The Districtõs previously contested 2008 NPDES permit limits became 

effective Oct 10, 2012. Implementing the full requirements of the permit has the potential to double 

the current debt service in the District budget, and to double annual assessments to our members. 

The report that follows provides further background on the District, issues faced in fiscal year 2013, 

operations and staff. 

 

Respectfully submitted; 
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DISTRICT BOARD OF DIRECTORS 

The District Board meets regularly twice each month, usually the first and third Wednesday with 

special meetings held as necessary. The Board is responsible for setting the policy and direction of 

the District, as well as approval of budgets, ordinances, and other matters of administration. 

 

Members of the District Board are appointed by their respective communities for three-year terms, or 

until a successor is appointed. The Board elects officers to one-year terms at its annual meeting in 

April of each year. Board Members as of June 30, 2013 were: 

 

 

Community/Representative    Position 
 

Town of Auburn 
 Jeffrey C. Mitchell   Vice Chairman 

 

Cherry Valley Sewer District 
 Donald Manseau   Member 

 

Town of Holden       
            Mark A. Elbag, Jr., P.E.   Member 

 

Town of Millbury 
 Robert D. McNeil, III, P.E.   Member 

 

Town of Rutland 
 Gary Kellaher   Member 

 

Town of West Boylston 
 Anthony Silvia, P.E.   Member 

 

City of Worcester 
 Robert  L. Moylan, Jr., P.E.   Chairman 

 Matthew J. Labovites   Secretary 

 Philip D. Guerin   Member 

 F. Worth Landers   Member 

Stephen F. OõNeil   Member 

 

 

 

KEY DISTRICT STAFF 
 

Engineer Director/Treasurer Karla H. Sangrey, P.E. 

Deputy Director Mark R. Johnson, P.E. 

District Legal Counsel Robert D. Cox, Esq. Bowditch & Dewey, LLC 

Plant Manager Joseph M. Nowak 

District Clerk/Administrative Assistant   Karen A. Boulay 
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BACKGROUND 

The Upper Blackstone Water Pollution Abatement District was founded in 1968 by the 

Massachusetts Legislature to provide regional wastewater treatment services to public entities in its 

area of potential service. District members include the communities of Auburn, Cherry Valley Sewer 

District in Leicester, Holden, Millbury, Rutland, West Boylston, and Worcester. In addition, the District 

provides treatment to portions of the non-member communities of Shrewsbury, Sutton, Oxford, and 

Paxton. The District also provides treatment services for other communities which truck septage, 

liquid waste, and wastewater sludge to the plant. 

 

The Districtõs wastewater treatment facility is 

located off Nippnapp Trail on the Worcester/ 

Millbury line adjacent to the Massachusetts 

Turnpike and Route 146. The advanced 

wastewater treatment plant is permitted for an 

average annual wastewater flow of 56 million 

gallons per day (mgd), and peak flows of 160 

mgd. The treated wastewater is discharged to 

the Blackstone River. The District processes 

sludge that results from treating wastewater 

together with liquid sludge trucked in from other 

Massachusetts communities. The sludge is blended, conditioned, dewatered and incinerated; 

residual ash is landfilled at the treatment plant site. 

 

The mission of the District is to provide environmentally responsible, high quality, cost effective 

services to its customers while protecting the water quality and uses of the historic Blackstone River. 

 

The Blackstone River in Millbury.   

  

The mission of the District is to 

provide environmentally responsible, 

high quality, cost effective services to 

its customers while protecting the 

water quality and uses of the historic 

Blackstone River. 
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The District participates in and supports various environmental organizations and activities: 

 Blackstone River gauge in Millbury ð Through the U.S. Geological survey, the District funded 

the installation and sponsors the annual maintenance of this local instrument to provide 

continuous local river flow data. 

 River Sampling ð The District funds an annual river sampling program, in a coordinated effort 

with Rhode Island dischargers, which is focused on nutrients and eutrophication levels in the 

Blackstone River. 

 Operator Training ð The District has continued its commitment to the Richard Alden Training 

Facility (located at the District) and the Massachusetts Water Pollution Control Association 

(MWPCA) for support and training of certified wastewater plant operators. 

 National Association of Clean Water Agencies (NACWA) ð The District supports this national 

organization that collectively addresses regulatory issues facing wastewater treatment 

organizations in the United States and provides input for the development of the 

Environmental Protection Agency (EPA) regulations. 

 Water Environment Research Foundation (WERF) ð The District is a subscribing organization 

supporting research on wastewater technologies to help inform policy and decision making in 

the industry.  

 Massachusetts Coalition for Water Resources Stewardship (MCWRS) ð The District is an 

active, and one of the founding members, of this young organization that advocates for clear, 

science based water quality standards in the Commonwealth.  

 

The District Board and staff are committed to maintaining a high standard of operation and 

maintenance of the treatment plant processes and to provide leadership in protecting our water 

resources for the future. 
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CURRENT ISSUES 

Current issues facing the District include conclusion of the Phase III construction project; the 

planning to address the requirements of the current NPDES permit; and water quality monitoring in 

the Blackstone River. 

Plant Improvement Project ð Phase III Construction Completion 

Construction, as part of a Plant Improvement Project (PIP), has been ongoing at the District from 

2004 through 2012. Phase III of the project reached substantial completion in fiscal 2013. Most of 

the plantõs mechanical systems and processes have been either upgraded or replaced with modern 

systems during this period. The Phase III project scope included replacing all of the sludge pumping, 

thickening, and dewatering equipment and ancillaries, including odor control systems. 

The schedule for completion of the first two 

phases of the PIP was established by an 

Administrative Order negotiated in 2001 with 

the EPA that set a discharge limit for total 

phosphorus (TP) of 0.75 milligrams per liter 

(mg/L) in summer; with no limit on total 

nitrogen (TN). The biological nutrient removal 

(BNR) process to achieve the TP and targeted 

TN limits (of 8-10 mg/L) was fully operational in 

the fall of 2009 in accordance with the order. 

Since the BNR process became operational 

there have been dramatic decreases in the 

amount of nutrients that enter the Blackstone 

River from the treatment plant.  

The PIP program costs through Phase III total 

$191 million, as reported in the Districtõs 

2013 audited financial statement. 

The District constructed Phase III of the project 

using a Construction Manager (CM) at Risk approach with Daniel OõConnellõs Sons of Holyoke, MA. 

The District was the first wastewater treatment plant in the state to use an alternative project 

delivery approach like CM at Risk, which required the approval of the State Inspector General. This 

innovative approach has been successful and has 

improved the Districtõs ability to manage the quality of 

the final construction product. Future construction 

projects to satisfy more recent EPA NPDES permit 

standards will require additional phases of plant 

improvements. 

The District financed the PIP through long-term 

borrowing primarily through the Massachusetts Water 

Pollution Abatement Trust and Federal Grants. The PIP 

was a phased project to increase the period of time 

over which rates had to be increased in order to reduce rate shock and increase the chance of 

receiving State Revolving Fund (SRF) borrowing at lower interest rates. By phasing and managing 

construction, the District has been able to maintain plant performance throughout the many years of 

The CM at Risk approach has 

been successful and has 

improved the Districtõs ability to 

manage the quality of the final 

construction product. 

Early in FY 13 one of the three regenerative thermal 

oxidizers was demolished. 

A biofilter is now used to treat odorous air from solids 

processing. 
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construction. The timing of the Phase III project allowed for approximately 12 percent of that project 

cost to be eligible for American Recovery and Reinvestment Act (ARRA) funding. 

 

 

 

 

 

New triplex plunger pumps were installed in Phase III for the transfer of thickened 

sludges from the holding tanks to dewatering. 

 

The use of the CM at Risk approach to Phase III construction allowed for a 

collaboration between District staff and the contractor.  Improvements such as 

installing this overhead door (above) instead of a window panel will greatly aid 

future access and maintenance of dewatering equipment in the building. 
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During construction of the Phase III project, a 337 kW ground mounted solar photovoltaic (PV) array 

was also installed on the District treatment plant site. The PV system construction was funded solely 

through an ARRA stimulus grant. Startup of the PV array occurred in August 2012. Annual savings 

from net metering credits of about $47,000 and $13,000 for RECs (Renewable Energy Credits) are 

applied to reduce District electric costs. The District was eligible for this PV project because of our 

involvement since 2007 with an Energy Management Pilot program sponsored by the Massachusetts 

Executive Office of Energy & Environmental Affairs (EOEEA) and Mass DEP. 

The cumulative impact of the PIP on District rates is illustrated in Figure 1, along with the typical 

impact those rates have had on member sewer rates over the past 10 years. Member rates shown 

are City of Worcester sewer rates. 

 

 

NPDES Permit Appeal 

In August 2008, the EPA issued a new National Pollutant Discharge Elimination System (NPDES) 

permit to the District which, among other things, set new discharge standards for TN and P.  These 

limits are far more stringent than the standards used as the basis for the $191 million Plant 

Improvement Project. A P limit of 0.1 mg/L in summer, 1.0 mg/L in winter, and a summer TN limit of 

5.0 mg/L were included in the 2008 permit. At the time the draft new permit was issued, 

construction of Phase II (for the activated sludge process) of the plant improvement project had been 

awarded to a contractor and was underway. The District proceeded with the construction project 

while the comment period and eventual appeal of the final permit proceeded through the legal 

system. The District appealed the terms of the 2008 permit to the United States Environmental 

Protection Agency (USEPA) Environmental Appeals Board, and subsequently to the United States 

Court of Appeals for the First Circuit. The First Circuit ultimately denied the appeal following 

assignment of the case to a civil mediation program, which was not successful. Following the First 
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Circuit decision, the contested NPDES permit limits became effective on October 10, 2012. The 

District petitioned the United States Supreme Court to hear the case and was denied in May 2013. 

The Districtõs facility is currently achieving a higher standard of performance than designed for under 

the Plant Improvement Program. Since 2009, the District has worked to optimize the performance of 

the biological nutrient removal process to exceed the standards for which it was designed. The plant 

operators have exceeded performance expectations and in some months met the TN limit of 5 mg/L. 

This is due to the quality of the plant operations and the less-than-design influent flows and loadings 

to the treatment facility.  

The District is currently evaluating alternatives for upgrading the treatment facility for improved total 

nitrogen and total phosphorus reductions to satisfy the current permit. Negotiations are underway 

with the USEPA regarding the terms of an administrative order on consent which will define a 

timeline for NPDES permit compliance. The order will likely define distinct milestones for planning, 

piloting, design and construction of facilities for separate wet weather and dry weather compliance. A 

schedule extending into 2019 for dry weather compliance is envisioned. An engineering estimate of 

the capital and operating costs that would be necessary to meet the full requirements of the 2008 

permit as written is approximately $200 million capital and $5 million increase in annual operating 

costs. The estimate assumed the treatment plant would have the capacity to treat flows to the 

permitted levels up to 160 mgd - the design peak flow to the facility.  The upgraded biological 

treatment process was designed for an average annual flow of 45 mgd and a maximum sustained 

flow of 80 mgd.  Influent flow in excess of 80 mgd, up to 160 mgd, receives primary treatment and is 

disinfected through the wet weather discharge system completed in 2006. Since 2009 the wet 

weather discharge system has been activated no more than 15 days per year. The blended effluent 

from these two systems can meet the 2001 permit requirements. But this blend approach cannot 

achieve the 2008 permit limits.  The 2008 limits are closer to the limit of technology and make it 

nearly impossible to meet the limit with a blended effluent.  That is why full compliance with the 

2008 permit was estimated to require a plant with a 160 mgd capacity. The financing of construction 

projects incorporating the upgrades in this cost estimate would require substantially increasing, and 

potentially doubling annual assessments to members. The estimated cost for full NPDES compliance 

is being reevaluated in more detail as part of the current studies. 

Blackstone River Water Quality Study 

The District sponsors a monitoring program in the Blackstone River to track river quality and to study 

the impacts of the wastewater treatment plant on the river. In 2012, the University of Massachusetts 

and CDM Smith conducted a water quality monitoring program along the main stem, with the 

objective to continue to assess the response of the river to reduced nutrient concentrations in the 

Districtõs effluent. The BNR process at the facility reduces the amount of phosphorus and nitrogen in 

the Districtõs discharge. Excess phosphorus can contribute to excessive growth of algae in the river, 

and too much nitrogen can stimulate excessive algae growth in Narragansett Bay, the water body 

into which the Blackstone River ultimately flows. The 2012 sampling was conducted from April 

through November at multiple sites along the riverõs main stem and included sampling for nutrients, 

bi-weekly monitoring for chlorophyll-a, visual assessment of algal blooms and rooted plants, and a 

periphyton survey. Periphyton are algae that are attached to submerged rock and river bottom 

surfaces. Results of the sampling were compared to historical dry year data prior to 2009. Sharp 

reductions in nutrient load in the river and periphyton levels below MADEP suggested nuisance levels 
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were observed. All of these results suggest improvements in water quality. The District plans to 

continue annual water quality monitoring, and to continue to share the results publically with all 

interested parties. 

 

 
 

 

 

  

The Blackstone River at Rice City Pond in Uxbridge. Increased algal growth tends to occur 

in stagnant or low flowing stretches of the river, frequently located behind old  

industrial era dams.  
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DISTRICT OPERATIONS 

Plant Performance 

A brief summary of the operational performance of the treatment plant is presented below. During 

FY13, effluent quality continued to outperform design criteria. This is due, in part, to the fact that the 

influent flow and loads are lower than design levels.  

During FY13, the District applied for and was selected by the National Association of Clean Water 

Agencies (NACWA) to receive a Silver Peak Performance Award for the 2012 compliance year.  The 

Peak Performance Awards program recognizes public wastewater 

treatment facilities for their outstanding compliance records. This 

is the first time the District has received such an award.  

The Silver Peak Performance Award recognizes facilities that have 

received no more than five NPDES permit violations per calendar 

year. The Districtõs NPDES compliance requirements include a total of 2,868 ôcompliance pointsõ or 

sampling/analytical results that are compared to our permit limits.  

Figure 2 illustrates the total wastewater flows treated in FY13, another generally dry year when 

compared to historical averages. The average influent flow rate was 30.1 mgd in FY13. Influent 

organic loading (measured as BOD) and suspended solids loads were fairly stable, as shown in 

Figure 3. 
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Effluent levels of total nitrogen and total phosphorus have declined following the completion of the 

Phase II biological nutrient removal upgrade. Figures 4 and 5 show the average effluent 

concentration for each of the last four fiscal years. Effluent levels of total phosphorus have 

continued to decrease as the District refines its operation of the nutrient removal process. Rather 

than try to switch the process on and off for the growing season, the District operates the full 

biological nutrient removal process year round.  This is a more stable operational approach and 

results in the best quality effluent year round into the Blackstone River.  Effluent phosphorus levels 

during the April through October seasonal permit period averaged about 0.34 mg/L, which is below 

the 0.75 mg/L level the plant was designed to meet.  Effluent levels of total nitrogen in FY13 

averaged about 5.1 mg/L during the May through October seasonal period required in the 2008 

NPDES permit.  

Table 1 - OPERATIONS SUMMARY  

 

 

 

 

 Description

FY12 FY13 Difference            

('13 - '12)

Percent 

Difference

Salaries 3,550,509 3,600,497 49,988 1.41

Benefits 1,118,861 1,119,520 659 0.06

General 479,339 460,283 (19,056) (3.98)

Chemicals 866,256 1,227,800 361,544 41.74

Energy 2,490,313 2,355,783 (134,529) (5.40)

Other Utilities 20,391 54,725 34,334 168.38

Parts and Service 1,029,157 960,635 (68,522) (6.66)

Administrative Costs 1,335,344 665,564 (669,780) (50.16)

Lab Services 164,230 129,127 (35,103) (21.37)

Operating Expenses 11,054,399 10,573,934 480,465 (4.35)

Debt Service 10,993,368 11,318,091 324,723 2.95

Total Expenses 22,047,767 21,892,025 155,742 (0.71)
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Table 1 summarizes operating expenses between FY12 and FY13.  Debt service costs increased by 

2.95% in FY13 due to the issuance of several final loans related to the PIP near the end of FY12. 

Administrative costs were lower due to decreased legal and engineering costs in support of the 

NPDES permit appeal and are the most significant difference from FY12 operating expenses. 

Salaries were increased 1.5% in the second year of a three year negotiated contract with the union. 

Other utility expenses include domestic water use which increased with the addition of the new 

biofilter but have subsequently been optimized at a lower level. 

 

 

 

Figure 6 summarizes energy consumption over a 10-year period. Electricity use remained fairly 

stable. Operation of the advanced biological treatment process (online since FY10) requires more 

oxygen, but the increased efficiency of the newer equipment continues to offset the electrical 

demand to support that process, and further upgrades to increase efficiency and decrease power 

demand are under consideration. Natural gas usage dropped from FY12 levels, which were 

artificially elevated due to temporary construction costs. The construction increase in gas usage was 

largely due to the period when one of the RTO units was dedicated to odor control during 

construction of the solids processing biofilter. 
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Chemical costs to support the BNR process have continued to rise as more alkalinity adjustment is 

required to maintain the desired pH to maximize nutrient removal performance. This is illustrated in 

Figure 7 showing use of caustic. A pilot program to evaluate other chemical options for alkalinity 

adjustment is planned for FY14.  
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Financial Performance 

The financial performance of the District is briefly 

summarized herein.  A thorough review of the financial 

performance may be found in the Districtõs audited 

financial statement for the fiscal year.  Highlights of the 

financial statement include: 

 Assets exceeded liabilities by $21.97 million with 

$4.0 mil. available to meet financial obligations; 

 Total net position decreased by $1.97 million. 

 Unrestricted net position equaled approximately 

16% of expenses; and 

 Total long-term debt decreased by $6.19 million 

due to payment of debt principal. 

 

Figure 8 provides a breakdown of FY13 operating 

expenses net of debt service.   

Distribution of the FY13 operating budget (net of debt) 

among the various departments of the District is shown in 

Figure 9.  The Operations Department consumes the 

majority of the budget as chemical, energy and fuel costs 

are allocated to it. 

Outside revenues funded 13% of the District budget in 

FY13.  Of that, 12% of outside revenue was from 

investments.  Other revenue was derived from septage and 

sludge management services (79%) which increased 

compared with FY12, from service charges (6%), and from 

miscellaneous other revenue (3%) ð as seen in Figure 10. 

  

 

  

 

  

 

Payroll
45%

O & M
53%

Capital
2.3%

Figure 8
FY13 Operating Costs

(excluding debt)

Ops
52%

Maint.
25%

Admin.
16%

Lab/Pret
6%

Figure 9
FY13  Department Costs

(excluding debt)

Septage 
& Sludge

79%

Service 
Chg
6%

Invest-
ments
12%

Other 
Rev
3%

Figure 10 
FY13 Outside Revenue

(excluding assesments)
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The District operating costs and the impact of an increase in debt (red bars) are shown in 

historical perspective in Figure 11. The line in the figure shows the increasing proportion of 

the budget required for debt payments. The increased debt service starting in 2004 reflects 

payments on loans required to upgrade the facilities to achieve compliance with more 

stringent environmental standards. The FY14 budget is also shown. 

 

 

 

Complete audited financial statements for the District may be obtained by downloading from the 

Districtõs web site, or by contacting the District Administrative Assistant. 

 

 

 

 

  


