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President’s message 

Bradley Moore 
Superintendent
Bangor Wastewater  
Treatment Plant 
brad.moore@bangormaine.gov 

it is hard to believe that my 

presidency is nearing its end. it has been an 

amazing year, and i have developed an even 

greater appreciation for all the work of the 

NEWEA staff and of all the volunteers that 

make our association the leader it is today. 

it is a fascinating time to be involved in our 

industry. The issues we deal with are complex, 

but thanks to our hard work more and more 

people are recognizing the value of water. 

Our outreach is ever more important as we 

advocate for sound environmental stewardship.

 
pREsidENT’s 

MEssAgE

One of my planned initiatives during my presidency 
was to enhance the value of NEWEA to rank and 
file operations and maintenance personnel. One 
task called for a page on NEWEA’s website devoted 
to O&M interests and serving as a clearinghouse 
for activities in New England. The envisioned page 
would carry information from available O&M training 
to recognition of facility workers in each state. The 
operator page is now under development, and 
it promises to become an important part of our 
website. Another planned program was the intra-
state operator exchange to complement NEWEA’s 
interstate operator exchange, which has been a 
successful and appreciated program. The proposed 
intrastate program will encourage operators to visit 
wastewater treatment plants in their own states and 
enable them to receive training contact hours for 
those visits. The plan is to pilot a program in Maine 
and, with its success, expand promotion of it in the 
other New England states, with NEWEA seeking 
approval for training credits with each state’s certi-
fying agencies.

NEWEA’s leadership has long recognized the 
importance of collaborating with other associations 
that have interests common to ours. during the 
past year, issues around stormwater have brought 
NEWEA, the New England Water Works Association, 

and the New England chapter of the American public 
Works Association together once again. Although 
this collaboration is still in its early stages, much 
has been accomplished. This effort will provide an 
information exchange depot and advocate for sound 
environmental policy as we implement our programs 
to meet the emerging stormwater permits. 

Finally, i have presided over NEWEA during a busy 
year of transition. Elizabeth Cutone retired after 24 
years as our executive director. Her leadership of our 
association is one reason we are in a preeminent 
position and receive great respect among member 
associations of WEF. Mary barry, our new execu-
tive director, has hit the ground running, and i am 
confident she will continue to guide our association 
toward strengthening and enhancing NEWEA’s well-
respected position in our industry. 

i count it as a rare privilege to have been the presi-
dent of NEWEA and to have enjoyed meeting and 
working with so many dedicated volunteers. it has 
been a great experience, and i say without hesitation 
that association involvement is eminently rewarding; 
whatever level of involvement you elect to give to 
NEWEA, you will almost certainly get much more 
in return. Thank you, all, again for affording me this 
opportunity to serve and to receive, and i look forward 
to seeing you all at the annual conference in January.

As president, i have attended a busy schedule of state 
association meetings and specialty seminars. The effort 
and commitment of those who plan and coordinate the 
programs is tremendous. These events support the 
essential initiatives and enhance the professionalism of 
our industry. We all must recognize that an important part 
of our effort as environmental stewards goes beyond 
the front door of our offices and plants. We need to 
positively engage the public, and NEWEA will continue to 
help its members have the materials and information to 
be advocates for clean water in our communities. Every 
seminar i attended emphasized, as part of its program, the 
importance of the information and how we can convey that 
to the target audience. 

The newly designed NEWEA website will enhance the 
experience for those who use it, whether they be our 
general membership, committee members, or the public 
seeking information about clean water. We all recognize 
that social media has a real impact on information sharing 
today, and NEWEA members will see an increased effort 
by the association to engage people through those means. 
We also have bolstered long-established programs such 
as our legislative advocacy, primarily supported by the 
government affairs committee. The bottom line is that 
NEWEA has positioned itself to help you, who labor in the 
interest of the water environment industry, in using and 
sharing important information. 

the newly designed 
nEwEa website will 
enhance the experience  
for those who use it, 
whether users are our 
general membership, 
committee members,  
or the public seeking 
information about  
clean water.
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i
n my last editorial, i spoke of the importance of our 
industry aligning itself as a water resources community, 
focusing on energy reduction and sustainability. 
The first article in this quarter’s Journal highlights 
a project that speaks to managing water resources 
on-site by using portions of treated influent and 
stormwater as supply for industrial process water, 

while the second article moves the discussion further to 
triple bottom line reuse of wastewater for power plant 
water supply. 

i was struck by the way the first three articles all 
emphasize the critical importance of a savvy operator for 
these sometimes complex facilities. 
An effectively run facility requires 
constant communication with produc-
tion line staff to share operational 
changes with treatment plant opera-
tors prior to the result of the changes 
reaching the plant. Without proactive 
communication potential treatment 
upsets may arise, resulting in permit 
violations that can have negative 
financial and environmental impacts. 

Johnson Controls chose a 
design-build process to construct 
an integrated facility with the goal 
of treating wastewater and contami-
nated stormwater at the lead-acid 
battery-recycling center in Florence, 
s.C. The design-build approach 
helped fast-track the project to get 
the facility up and running. The 
innovative design delivered on the “company’s  commit-
ment to manage and minimize its environmental impact 
and improve its competitive position.” The facility was 
designed to meet the commitment of zero stormwater 
discharge to the great pee dee River. The resulting 
project won three awards—2013 National design-build 
Award, 2013 Excellence in Environmental Engineering 
grand prize, and 2013 W. Wesley Eckenfelder industrial 
Waste Management Medal. 

Continuing on the sustainability idea, the second article 
presents three case studies on the use of  municipal 
wastewater effluent as reclaimed water for operations at 
power plants. power facilities continue to require large 
quantities of water for cooling operations, and it is critical 
to continue to use municipal wastewater effluent where 
possible. One of the largest values of recycled water is 
the embodied energy reclaimed from the water cycle.

The third article presents the difficulty in cleaning up 
legacy mercury in healthcare facilities. Even though 
mercury is rarely used in the healthcare industry these 
days, some facilities no longer using mercury are finding 
quantities in the effluent, which exceed local discharge 
standards. One major reason for this is that mercury has 
the ability to bioaccumulate in the plumbing and collec-
tion systems, and the article describes a facility installed 
at a major boston hospital to meet the new mercury 
standards in Massachusetts. interestingly, the material 
safety data sheets (Msds) for some chemicals have not 
caught up to the low level of mercury discharge limits, 

which can pose a problem for industrial 
pretreatment systems. if mercury makes up 
less than 0.1 percent of a compound, it is 
not captured in the Msds. since mercury 
can bioaccumulate, the lower levels can 
add to the legacy mercury resulting in 
discharges in exceedance of the state 
standard. For Massachusetts and the 
Massachusetts Water Resources Authority 
the current standard is 1 ppb.

The fourth article highlights the 
importance of striking a balance among 
performance, safety, and sustainability, 
and further drives home the importance of 
communication between those creating the 
wastewater discharge and those who must 
treat it.

Our final article explores the five major 
factors affecting the design and opera-
tion of coagulation and flocculation as it 

relates to industrial treatment. Read about the impacts of 
wastewater particle size, treatment chemistries (matching 
the right coagulant for the specific pH range) mixing (type 
and intensity), solids recycle, and testing. it becomes 
clear, based on the article, that wastewaters are complex 
and ion interactions affect the final treatment chemistry, 
creating the need for thorough testing prior to design of 
facilities.

in this issue’s NEbRA Highlights, Ned beecher provides 
current insight on Ebola exposure to water resource and 
biosolids practitioners.

special thanks to guest Editor Michael sullivan and our 
newest committee member, Matt Hross, for soliciting and 
reviewing the information-packed feature articles.

Helen gordon
Journal Committee Chair and Editor

Helen T. Gordon, 
P.E., CTAM, BCEE
Senior Vice President
Woodard & Curran
hgordon@woodardcurran.com
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Water stewardship. 
It’s not just what we do. It’s who we are.
At ARCADIS, we embrace the responsibility to help preserve and protect our critical 
water resources. For more than a century, we have created innovative solutions to 
safeguard the quality of New England water bodies. 

Like you, we are committed to achieving the delicate balance between the 
environment and our water needs, all while improving the places and lives we 
touch for future generations.

Together we can do a world of good.

www.arcadis-us.com

Imagine the result

“New England’s Choice for Quality 
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800-922-8182
www.rhwhite.com

The Blake Group
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EQUIPMENT 800-353-1100

Lead Time Too Long?
HOMA delivers in 
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Are municipal funding  
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800.426.4262

We’ve helped our clients secure over  
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Your Municipal Consultant for over 30 years
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    Bosker CSO Screen, Bracket Green Perforated Plate 
Wedeco/Xylem 
    UV Systems, Horizontal Configuration, Ozone Generation  
    Equipment, Advanced Oxidation Processes 
UltraTech 
    UV Systems – Vertical Configuration and Closed Vessels 
Enviro-Care 
    Headworks Equipment, Multirake Screens, Septage  
    Systems, Perforated Fine Screening 
Hydro-Dyne Engineering 
    Headworks Screens, Washpactor, Grit Systems 
Varec Biogas 
    Biogas Safety & Handling Equipment, Gas Conditioning 
    Systems, Gas Flares, Drip Traps 
Dutchland Inc. 
    Precast Post-Tensioned Concrete Structures, 
    Round & Rectangular Tanks & Covers 
Howden  
    Variable Vane Turbo Blowers, Gear Driven 
 

PROCESS CONTROL EQUIPMENT 
 
REXA Electraulic Valve Actuation 
    Reliable, Low Maintenance, Precision Positioning 
    Rotary, Linear Actuators and Drives 
Blue In Green 
    Bubble-Free Gas Saturation and Delivery Systems,  
    Oxygen, Ozone, Carbon Dioxide 
Thirsty Duck 
    Buoyant Flow Control Devices 
 
 

ZAPS Technologies 
    Real Time Water Quality Monitoring 
Plasti-Fab, Inc. 

    Fiberglass Flumes, Shelters, Slide & Flap Gates, 
    Packaged Metering Manholes, FRP Stop Logs 
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EPa ProvidES tECHniCal aSSiStanCE 
to FivE CoMMunitiES For intEgratEd 
Planning oF StorMwatEr and 
waStEwatEr ProjECtS 
Robert Daguillard, EPA News Release

EPA is providing $335,000 in technical assistance to five 
communities to help them develop integrated plans for 
wastewater and stormwater management. Integrated plan-
ning lets communities sequence projects so they can start 
those with the highest priority first. Historically, EPA, states, 
and municipalities have focused on meeting each Clean 
Water Act requirement separately, an approach that may 
have constrained communities from addressing the most 
serious water issues first. This technical assistance will help 
recipients meet Clean Water Act requirements for water 
management cost-effectively and in an environmentally 
beneficial way. 

“EPA is committed to helping communities meet their 
requirements and goals for water projects that benefit public 
health, the environment, and the local economy,” says EPA 
Administrator Gina McCarthy. “Integrated planning provides 
the important flexibility that cities and towns need to address 
water challenges in an efficient and effective manner.”

In June 2012, EPA issued a framework promoting an inte-
grated planning approach after working closely with state 
authorities, local governments, water utilities, and environ-
mental groups. In May 2014, 28 communities responded to 
EPA’s request for letters of interest for technical assistance. 
EPA made its decision after evaluating the letters’ consider-
ation of several factors, including human health and water 
quality challenges, innovative approaches, community and 
national impacts, and commitment to integrated planning.

The communities selected are: 
• Burlington, Vt. The city of Burlington proposed to 

evaluate its financial capability to fund an integrated 
stormwater and wastewater program; develop criteria 
for prioritizing community wastewater and stormwater 
needs based on social, economic, and environmental 
factors; develop a list of example projects that rank highly 
based on these criteria; and evaluate innovative methods 
of pollutant reduction. 

• Durham, N.H. The town of Durham and the University 
of New Hampshire proposed to evaluate opportunities 
to consolidate wastewater and stormwater resources, 
develop a wastewater and stormwater funding strategy, 
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waterfront of Burlington, vt.

and develop a toolkit for tracking pollutant load contribu-
tions and reductions from wastewater and stormwater. 

• Santa Maria, Calif. The city of Santa Maria proposed to 
develop an asset management approach to prioritize 
investments, identify innovative approaches such as 
green infrastructure, and identify environmental and 
public health benefits.

• Springfield, Mo. The city of Springfield, Greene County, 
and City Utilities of Springfield proposed to develop a 
decision analysis tool to prioritize investments. The tool 
will identify, characterize, and evaluate key pollutants 
and sources of water pollution.

• Onondaga County, N.Y. The Onondaga County depart-
ment of water environment protection proposed to 
outline a process to engage stakeholders and identify, 
evaluate, and select stormwater and wastewater projects.

These five projects will provide examples of how commu-
nities can develop integrated plans to address Clean Water 
Act permits. The projects will also provide useful informa-
tion and transferable tools for other communities interested 
in integrated planning.

• More information is available at water.epa.gov/polwaste/
npdes/stormwater/Integrated-Municipal-Stormwater-
and-Wastewater-Plans.cfm. 

draFt StorM SEwEr gEnEral 
PErMit For SMall MaSSaCHuSEttS 
MuniCiPalitiES 
David Deegan, EPA News Release 

EPA is releasing for public comment a draft general permit 
for small “Municipal Separate Storm Sewer Systems” (MS4) in 
Massachusetts. The new permits, when finalized, will update 
efforts in up to 260 municipalities, better protecting rivers, 
streams, ponds, lakes, and wetlands across Massachusetts. 

EPA previously released draft general permits for small 
MS4s in Massachusetts in North Coastal watersheds in 2010 
and in the Interstate, Merrimack, and South Coastal water-
sheds in 2011. In response to many of the public comments 
submitted previously and the availability of new technical 
and census information, EPA has revised the two general 
permits into one document and is now releasing the revised 
draft general permits for public input. EPA has also modi-
fied the newly proposed draft permit in response to public 
comments seeking more clarity, guidance, and flexibility in 
meeting permit requirements. 

Regulated MS4s include traditional cities and towns, state 
and federally owned facilities such as universities and military 
bases, and state transportations agencies. The general permits 
will apply to all MS4s in an urbanized area as defined by the 
2010 census. The previous permit applied to MS4s located in 
an urbanized area based on the 2000 census. 

Two hundred and sixty municipalities are in urbanized 
areas as defined in the 2010 census, of which 17 are potentially 
eligible for waivers from the permitting requirements. Waiver 
eligibility is based on the population within the urbanized 
area (less than 1,000) and the municipality’s potential to 
contribute pollutants to an interconnected MS4 or an 
impaired water. EPA expects to receive completed waiver 
requests soon, and will review and respond to them. EPA will 
release an individual permit for Massachusetts Department of 
Transportation’s (MassDOT’s) highway division later this year. 
Other MassDOT divisions are eligible for the general permit. 

The draft general permits require regulated small MS4s to 
develop, implement, and enforce a “stormwater management 
program” to control pollutants to the maximum extent prac-
ticable, protect water quality, and satisfy appropriate require-
ments of the Clean Water Act. The draft permit requires 
implementation of six minimum control measures, which 
include illicit discharge detection and elimination, public 
education and outreach, public participation, management 
of construction site runoff, management of runoff from new 
development and redevelopment, and good housekeeping in 
municipal operations. The draft permit also includes require-
ments that address waste load allocations associated with 
approved total maximum daily loads (TMDLs) for bacteria, 
phosphorus, and nitrogen, and requirements that address 
discharges to impaired waters without an approved TMDL. 

The requirements contained in this draft permit build on 
the requirements of the previous general permit issued in 
2003. The draft permit identifies four target audiences for 
public education, details specific procedures to locate and 
remove illicit connections, encourages low-impact develop-
ment, and identifies practices to address nutrients, bacteria, 
chloride, sediment, metals, and oil and grease. EPA has 
provided a suggested format for the notice of intent informa-
tion that can be submitted electronically, and will provide 
templates for the stormwater management program and the 
annual reports. 

EPA has estimated the costs of implementing the minimum 
control measures but does not have sufficient information 
to reasonably estimate those associated with achievement of 
water quality-based limitations. Actual municipality costs will 
vary depending on a number of factors, including population 
(1,000 to 150,000), resources, infrastructure (number of catch 
basins, road miles), size of the urbanized area, and work 
completed during the previous permit term. As drafted, EPA 
estimates the cost of implementing the six minimum control 
measures to be between $78,000 and $829,000 per year aver-
aged over the permit term. 

EPA received more than 500 comments on the draft permits 
first issued in 2010 and 2011, and has modified the current draft 
permit in response to many of the submitted comments. Some 
changes include: 

• Additional time for completion of required tasks
• Opportunities for optimizing activities such as catch basin 

cleaning rather that mandating a set frequency
• Reduction in the required frequency of street sweeping
• Reduced costs of monitoring by allowing use of field test 

kits
• Provisions to address approved TMDLs
• Clarification of requirements for discharges to impaired 

waters 
The notice of availability of the general permit was 

published in the Federal Register on September 30, 2014. 
The public comment period is 90 days, ending on December 
29, 2014. A public hearing was held on November 19, 2014, 
in Leominster. EPA also hosted a series of public meetings, 
including one on October 28 in Haverhill, to explain the 
permit requirements and answer questions. Other public 
information meetings have been scheduled. The draft general 
permit, a fact sheet, and information on public meetings and 
the public hearing can be found at epa.gov/region1/npdes/
stormwater/MS4_MA.html. 

EPa aPPlaudS CrEation oF SoutHEaSt 
nEw England CoaStal watErSHEd 
rEStoration PrograM
David Deegan, EPA News Release 

On October 15, 2014, EPA joined state and local dignitaries 
to formally launch the Southeast New England Coastal 
Watershed Restoration Program. The new program will 
promote a broad ecosystem approach to protecting and 
restoring the coastal watersheds of southeast New England 
(coastal areas from Westerly, R.I., to Chatham, Mass., including 
all waters of Rhode Island, southern Cape Cod, Narragansett 
Bay, and Buzzards Bay). The program, consisting of govern-
ment and non-government organizations, is working 
collaboratively and innovatively to maintain and improve 
water quality and habitat conditions within these coastal 
watersheds.

In collaboration with a range of stakeholders, the program 
will develop and promote innovations in restoration and 
protection, develop new, more efficient technologies, and 
apply new policies to these new approaches. A critical 
element of this program will be to prepare for climate change 
impacts and highlight the need to build resilience into all 
decision-making. Partners include key federal and state 
resource agencies, local organizations, and the two local 
national estuary programs in Narragansett Bay, R.I., and 
Buzzards Bay, Mass. 

To help commence protection of these coastal waters, 
EPA also announced grant funding of $728,559 to the 
Massachusetts Office of Coastal Zone Management (CZM) 
(Buzzards Bay National Estuary Program) to fund six sub-
awards in the Buzzard’s Bay watershed and $723,869 to the 
host agency for the Narragansett Bay Estuary Program—the 
New England Interstate Water Pollution Control Commission 
(NEIWPCC)—to fund six sub-awards in the Narragansett 
Bay watershed. A list of these projects can be found on the 
websites for the Buzzards Bay and Narragansett Bay Estuary 
programs (see end of this article for website links).
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watEr Quality iMProvES in 
long iSland Sound 
John Martin, EPA Region 2, EPA News Release

For the second summer in a row, concentra-
tions of dissolved oxygen in Long Island 
Sound were higher than the long-term 
average, indicating improved water quality 
and ecological conditions for organisms. 
In recent years, Connecticut and New York 
State have worked with EPA to implement a 
nitrogen pollution reduction plan to improve 
the Sound’s dissolved oxygen levels and 
protect aquatic animals and public health. 
Much of the improvement in water quality is 
attributable to wastewater treatment facility 
upgrades and other measures that reduce 
nitrogen pollution to the Sound.

“The work New York, Connecticut, local 
governments, and EPA have done to build and 
upgrade sewage treatment plants has signifi-
cantly reduced the nitrogen going into Long 
Island Sound,” says Judith A. Enck, EPA Region 
2 administrator. “We need to make financial investments in 
sewage treatment plants, and work to reduce pollution from 
septic systems and fertilizers, which also degrade water quality 
in Long Island Sound.”

“We hope the trend of improved dissolved oxygen levels in 
Long Island Sound continues, adds Curt Spalding, regional 
administrator of the EPA’s New England office. “Investments 
in clean water are essential to a healthier ecosystem, which 
also contributes to more resilient and economically vibrant 
communities.”

In 2000, Connecticut and New York State developed a 
plan that contains a TMDL to reduce the daily discharges of 
nitrogen by more than 58 percent from levels discharged in 
the early 1990s. Connecticut has reached its nitrogen reduction 
target for wastewater treatment facilities, and New York is 
expected to reach its target by 2017. In 2013, Connecticut and 
New York wastewater treatment facilities in the Long Island 
Sound basin discharged 35 million fewer pounds of nitrogen 
compared to the amount discharged annually in the early 1990s.

In 2013, the area of hypoxia was the third smallest since 1987. 
But in 2012, the area experienced one of the most severe years 
on record. While there is a general trend of improvement over 
the last decade, the difference between conditions in 2014 
and 2012 highlights the high variability in hypoxia caused by 
factors such as temperature, wind, and precipitation.

The water quality information discussed above comes from 
samples collected and analyzed by the Connecticut Department 
of Energy and Environmental Protection’s Long Island 
Sound water quality monitoring program, the University of 
Connecticut’s Long Island Sound Integrated Coastal Observing 
System, and the Interstate Environmental Commission’s Long 
Island Sound water quality monitoring program. The Long 
Island Sound Study provides funding support for each of these 
programs. To see a chart with the year-by-year measurement of 
the hypoxic area of the Sound since 1987, visit longislandsound-
study.net/indicator/area-of-hypoxia.

In addition, EPA has allocated $500,000 in technical assis-
tance funds to develop preliminary stormwater best manage-
ment practice (BMP) designs in Barnstable and Chatham, 
Mass. The two Cape Cod communities will help develop and 
pilot designs, including an innovative stormwater BMP that 
will tie into existing infrastructure and treat stormwater for 
both pathogens and nitrogen. Based on technical feasibility 
and total cost, one of these communities will be selected to 
construct the BMP. The goal is to develop a stormwater BMP 
that can be shared with other New England communities.

The program will work with stakeholders to develop an 
overall planning framework and action agenda that builds on 
and complements the planning and implementation capaci-
ties of the numerous entities engaged in this area. By inte-
grating habitat, water quality, and physical processes as parts 
of a complete whole, the Southeast New England Coastal 
Watershed Restoration Program will serve as an ecosystem 
framework for thinking and acting regionally. The goal is to 
collaborate to share best practices, maximize resources and 
opportunities, and build local program capacity to sustain 
this unique approach over the long-term. 

For more information, see the Southeastern New England 
Coastal Watershed Restoration Program at epa.gov/region1/
snecwrp. 
For lists of projects funded by EPA, go to:

• Buzzards Bay Program’s website: restore.buzzardsbay.org/
restoration-funding.html 

• Narragansett Bay Estuary Program’s website: nbep.org/
index.html

tHrEE rHodE iSland graduatE 
StudEntS awardEd EPa grantS For 
EnvironMEntal rESEarCH ProjECtS
David Deegan, EPA News Release 

Three graduate research students in Rhode Island will receive 
fellowship grants to assist with their research projects, 
under EPA’s Science to Achieve Results (STAR) program. The 
students include two from Brown University and one from 
the University of Rhode Island. 

The funded projects are among approximately $8.6 million 
being awarded nationally to 105 graduate students. The 105 
STAR fellows will receive a maximum funding of $42,000 for 
one year (for master’s students) or $84,000 for up to two years 
(for doctoral students). In addition to the students selected 
from R.I. schools, nine students were also selected from other 
New England universities or institutes for STAR fellowships, 
including from Boston University, Harvard University, Woods 
Hole Oceanographic Institution, and Yale University. 

“EPA is very pleased to provide modest investments in the 
future of our next generation of scientists and engineers who 
will help us find cost-effective, sustainable solutions to envi-
ronmental problems,” says Curt Spalding, regional adminis-
trator of EPA’s New England office. “New England has always 
been a leader in developing and employing forward-thinking 
responses to environmental concerns. These students are the 
next generation of that proud tradition.” 

The research projects supported by the EPA STAR fellows 
funding at Brown University are, “Carbon Nanomaterials as 

Environmental Sorbents: Friend or Foe?” ($84,000 grant), and 
“Spartina Alterniflora in a Changing Climate: Implications of 
Rising Temperatures for Salt Marsh Persistence” ($84,000 grant). 

The research project supported by the EPA STAR fellows 
funding at the University of Rhode Island is, “Impacts of 
Elevated CO2 and Nutrients on Marine Communities and 
Trophic Interactions” ($84,000 grant). 

Federal agencies have prioritized supporting science, 
technology, engineering and mathematics (STEM) through 
education initiatives unique to their agency’s mission, vision, 
and resources. EPA recognizes the need for a commitment to 
STEM disciplines, especially in environmental areas, and has 
supported this effort through the STAR and Greater Research 
Opportunities Fellowship programs. 

Graduate students involved in critical and cutting-edge envi-
ronmental science and research opportunities have benefitted 
from the STAR fellowship program for almost two decades. 
Since the program’s inception in 1995, it has awarded fellow-
ships to 1,884 students, totaling approximately $65 million 
in funding, demonstrating EPA’s commitment to supporting 
students interested in environmental science.

vErMont StudEnt tEaM winS grant 
For EnvironMEntal ProjECt
David Deegan, EPA News Release 

A student team from Norwich University in Northfield, Vt., is 
among five teams in New England chosen by EPA to receive 
up to $15,000 to pursue projects that deliver sustainable, 
alternative methods of addressing environmental challenges. 
The team at Norwich University won the funding for a project 
to re-design pervious, or permeable, concrete to harvest and 
filter storm water runoff contaminated by organics, nutrients, 
and metals, and convert it to meet drinking water quality 
standards. The project is called “Pervious Concrete Filters for 
Sustainable Water Resources Management.” 

In addition to Norwich University, four other New 
England schools—Bridgewater State University, University 
of Massachusetts-Lowell, Worcester Polytech Institute, and 
the University of Connecticut—were among 42 colleges 
nationwide that had teams selected for EPA’s annual People, 
Prosperity and the Planet (P3) student design competition. 
Since 2004, the P3 Program has provided funding to student 
teams in all 50 states and Puerto Rico, committing more than 
$10 million to cutting-edge, sustainable projects designed by 
university students. Projects this year include sustainable 
alternatives to reduce traffic congestion, extension of the 
growing season for farmers by heating greenhouses with 
biomass, and environmentally friendly flame retardants. 

Funding for the P3 projects is divided into two phases. In the 
first phase, student teams submit a proposal for a project, and 
if they are selected, they compete with other Phase I winners 
at the National Sustainable Design Expo in Washington, D.C. 
At the Expo, teams compete for Phase II funding of up to 
$75,000. 

For more information go to:
• 2014 P3 Phase I Projects: epa.gov/ncer/2014P3grantees
• EPA’s People, Prosperity and the Planet (P3) Program: epa.gov/

ncer/p3

loCal govErnMEnt adviSory 
CoMMittEE wEigHS in on ProPoSEd 
watEr rulE
David Deegan, EPA News Release 

EPA’s local government advisory committee (LGAC) met in 
Worcester, Mass., to provide input on EPA’s proposed rule 
clarifying Clean Water Act jurisdiction. 

The public meeting let local officials and stakeholders 
express concerns and ideas to LGAC’s Protecting America’s 
Waters work group, which will work with the full committee 
to develop formal recommendations to EPA. 

EPA Administrator Gina McCarthy has charged the LGAC 
to give advice and recommendations on important issues 
affecting the jurisdictions of locally elected and appointed 
officials. Previously, LGAC has made formal recommenda-
tions to EPA on issues from climate change resiliency and air 
quality to worker protection standards. 

EPA’s proposed rule clarifies protection for streams and 
wetlands. The proposed definitions of waters will apply to 
all Clean Water Act programs. The proposed rule, released 
on March 25, 2014, is of interest to local officials who are 
often in charge of implementing Clean Water Act provisions 
in municipalities and other jurisdictions. Because of the 
scope of the proposed rule, the public comment period was 
extended by an additional 90 days to October 20, 2014. 

LGAC provides advice and recommendations that help EPA 
develop a stronger partnership with local governments, as 
well as building state and local capacity to deliver environ-
mental services and programs. Its goal is to provide citizens 
with more efficient and effective environmental protection at 
community, state, and federal levels. 

More information: 
• EPA’s proposed Waters of the U.S. rule: epa.gov/uswaters 
• EPA’s local government advisory committee: epa.gov/ocir/

scas_lgac/lgac_index.htm 
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ovErviEw
The Johnson Controls lead-acid battery recycling 
center in Florence is essential to the company’s 
commitment to manage and minimize its environ-
mental impact and improve its competitive position. 
The recycling center’s dual treatment system collects 
and treats its industrial process wastewater and the 
site’s stormwater runoff. To meet permit limits for 
safe discharge, the wastewater treatment system 
treats the center’s process effluent with chemical 
pretreatment and pH adjustment, clarification, and 
sand filtration. A portion of the treated effluent is 
reused onsite, with excess discharged to the publicly 
owned treatment works. The advanced system 
provides a flexible approach to treating a variable 
wastewater using an equalization (EQ) storage tank 
to first store wastewater where it may be tested, 
allowing the operators to adjust pre-treatment 
chemicals for treatment optimization.

To accommodate the site’s complex hydrology, the 
facility’s foundation and 105,000-gallon (397,500-liter) 
wastewater EQ tank can withstand potentially 
extreme settlements from a seasonally high ground-
water table, extensive clay deposits and perched 
groundwater. Contaminated stormwater is settled in 
a lined impoundment, treated by multi-media filtra-
tion and used as the primary make-up source for the 
site’s air pollution control scrubbers. Additionally, the 
impoundment’s underdrain system prevents liner 
floatation by reclaiming seasonal high groundwater 
for treatment and reuse water throughout the 
facility. The design-build team provided startup 
services, operator training, and an operations and 
maintenance manual, and is providing the facility’s 
supervising operator.

CoMMitMEnt to watEr rEuSE
The integrated treatment system collects and treats 
the center’s industrial process wastewater and the 
site’s stormwater runoff, protecting the environment, 
providing for water reuse, and reducing dependence 
on municipal and groundwater supplies. To protect 
the scenic Great Pee Dee River, Johnson Controls 

made a commitment that the recy-
cling center would not discharge 
stormwater. The stormwater 
treatment system—built to contain 
a 100-year storm event—meets the 
unique zero discharge requirement 
by collecting stormwater from 
factory roofs, scrubber pads, and 
pavement. Stormwater from the 
roofs goes to a 2.3-million-gallon 
(8.7-million-liter) high-density 
polyethylene-lined lined impound-
ment for treatment and reuse, while 
stormwater from clean pavement 
and other areas goes to unlined 
ponds for groundwater recharge.

Approximately 23,000 gallons per day (gpd)  
[87,000 liters per day (Lpd)]—30 to 40 percent of 
influent flow—of treated wastewater effluent is 
reused for wheel washing, facility cleaning, and 
toilets—daily displacing 6,000 gallons (22,700 liters) 
of municipal potable water and 17,000 gallons (64,350 
liters) of groundwater from the onsite well field. An 
additional 35,600 gpd (134,760 Lpd) of stormwater is 
treated and reclaimed, primarily for scrubber makeup 
water that is subsequently discharged to and treated 
by the industrial wastewater treatment system. 
The impounded water is treated—on demand—for 
debris and potential lead contamination with basket 
strainers and multimedia sand filtration. This 
reclaimed stormwater surpasses groundwater quality 
and reduces spray nozzle maintenance.

StorMwatEr SyStEM dESCriPtion 
The stormwater from the process building roof 
drains and scrubber system containment berms is 
captured in the in-ground lined impoundment, with 
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AbSTRACT  |  Johnson Controls’ state-of-the-art lead-acid battery recycling center in Florence, s.C., 

recycles 132,000 metric tons per year, or the equivalent of more than 14 million automotive batteries. 

Management of industrial wastewater and potentially contaminated stormwater was integral to ensuring 

this facility had minimal environmental impacts on the community. plant water is managed through two, 

co-located liquid treatment systems that collect and treat industrial process wastewater and the site’s 

contaminated stormwater runoff. An intelligent design and well-orchestrated design-build delivery 

approach for an integrated facility addressed several project challenges, including an aggressive 

schedule—the facility was online within 10 months—a difficult geology, variable wastewater properties 

and a strict budget. With long-term reliability in mind, the flexible design allows treatment capacity to be 

easily expanded to 105,000 gallons per day (397,500 liters per day) if it is needed to meet future demand. 

since going online, the facility has consistently met effluent permit limits and has been highly praised 

by Johnson Controls and the local control authority during inspections. This paper will address several 

key design, operational, and staffing elements critical to successful plant operations on a highly variable 

waste stream (at times significantly different from the design for influent wastewater) as well as operational 

challenges and the response to those challenges.

KEYWORDS  |  industrial process wastewater, lined impoundment, pretreatment, clarification, 

multi-media filtration, stormwater, water reuse

|  WASTEWATER TREATMENT INTEGRAl TO JOHNSON CONTROlS  |

A stormwater and industrial wastewater treatment system supports 
Johnson Controls’ lead-acid battery recycling

ProjECt awardS
• 2013 national design-Build 

award from the design-build 
institute of America in the 
Water/Wastewater Category

• 2013 Excellence in 
Environmental Engineering 
grand Prize award from 
the American Academy of 
Environmental Engineers 
and scientists (AAEEs) in the 
industrial Waste Management 
Category 

• 2013 w. wesley Eckenfelder 
industrial waste Management 
Medal from AAEEs

Stormwater is collected and stored in a 2.3-million-
gallon (8.7-million-liter) high-density polyethylene-lined 
impoundment, with an underdrain system that prevents 
floating of the liner by reclaiming and pumping 
seasonal high groundwater into the impoundment
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3.	 pH	adjustment	stage	2, for “fine” control. This 
tank offers the option for air mixing. A sulfur 
chemical can also be added to this tank if 
required to enhance metals precipitation.

4.	 Rapid	mix	tank	to disperse a high molecular 
weight anionic flocculation polymer. This tank, 
part of the plate clarifier package, has a reten-
tion time of less than 1 minute at design flow.

5.	 Slow	mix	flocculation	tank. This tank is part of 
the plate clarifier package.

The plate clarifier has two air-operated plastic 
double diaphragm sludge pumps, one for sludge 
wasting to a holding/decant tank and one for sludge 
recycle to the stage 1 pH adjustment tank. The clari-
fier is mounted in a “cellar” to allow gravity flow from 
the ferric addition tank through the other chemical 
addition tanks and into the clarifier. The clarifier is 
followed by an effluent/filter feed tank and three 
multi-media filters, of which two filters are normally 
in service while the third is in back wash or standby 
mode. Back wash includes both air scour and water 
steps.  

A filtrate tank and pump supplies back wash water 
to both the process wastewater and stormwater 
dual media filters. The storage tank also supplies 
the water to a separate reuse duplex pump station. 
A filtrate pump station with duplex pumps and 
variable speed motors supplies reuse water to 
hoses, truck wash, and other components. Pressure 
transducers on the pump discharge modulate pump 
speed to provide constant head at variable flow rates 
for an intermittent and variable demand.

A sludge treatment system includes a holding tank 
with decant nozzles, two air-operated metal double-
diaphragm sludge pumps, and a recessed plate 
filter press with gasketed plates for cloth mounts. 
The press frame, initially supplied with sufficient 
plates for 20 cubic feet (0.6 cubic meters), provides 
maximum volume of 25 cubic feet (0.71 cubic meters) 
of sludge cake capacity per press cycle. This allowed 
completion of a sludge batch approximately once 
per week during the initial year of operation. The 
filter press is mounted on a platform with sufficient 
height to insert and remove low-profile roll-off 
containers underneath. Sludge is recirculated to the 
smelter facility for metals reclamation.

Support equipment includes:
• A positive displacement blower with a noise-

reducing enclosure to supply 6 to 8 psig (0.4 to 0.6 
bar) air to the multi-media filter air scour steps, 
and if necessary, to the pH adjustment tanks for 
iron oxidation.

• An air compressor with a 120-gallon (454-liter) 
tank, drier and noise-reducing enclosure to 
supply 100 psig (7 bar) air to the air-operated 
sludge pumps, filter press and EQ tank pulse air 
mixing system, as well as instrument air.

• Chemical storage tanks each with a 6,000 gallon 
(22,710 liter) capacity and metering pumps for 
ferric solution and sodium hydroxide, each with 
dedicated secondary containment.

• A batch dilution system for the emulsion form of 
anionic polymer and associated metering pumps.

• A metering pump, drawing from a drum or tote to 
feed the sulfur chemical.

ProjECt dElivEry
The project was delivered through a design-build 
approach, accelerating implementation of the 
separate wastewater treatment facility, and allowing 
it to be designed, constructed, and online within 
10 months—prior to the battery recycling center 
startup. Three-dimensional digital modeling gave 
Johnson Controls the opportunity to be involved 
throughout the design process, allowing for simpli-
fied coordination checking and ease of construction 
for the mechanical subcontractor. 
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flow occurring by gravity. The lined impoundment 
bottom is keyed into a clay layer with a peripheral 
and side slope underdrain system. The underdrain 
system is pumped as required by a submersible 
pump to maintain equalized local groundwater level 
and water level in the lined impoundment. 

Roof drainage can contain accumulated lead 
particles from smelting that have settled on the roof 
areas. This collected water is pumped from the lined 
impoundment to the wastewater treatment plant 
(WWTP) for processing in a dedicated treatment 
multi-media system and is reused in the site air 
pollution control scrubbers or can be sent to the 
municipal wastewater treatment plant if the main 
facility is shut down and the lined impoundment is 
full (rare occurrence). Pumps can operate at up to 
180 gallons per minute (gpm) (681 liters per minute 
(Lpm)). The plant sends from 30,000 to 50,000 gallons 
(113,560 to 189,270 liters) of water to the scrubbers 
daily. Of this, less than 30,000 gpd (113,560 Lpd) is 
returned to the process wastes.

Treatment consists of pumping through basket 
strainers and then two pressure filters (sand, anthra-
cite and garnet), removing most particulates and 
thereby preventing fouling of scrubber spray nozzles. 
Filtered water is stored in a 2,000-gallon (7,570-liter) 
tank from which it is pumped to the scrubbers in 
the manufacturing building. If there is insufficient 
stormwater to meet scrubber demand, well water is 
added to the 2,000-gallon (7,570-liter) tank.

waStEwatEr trEatMEnt SyStEM 
dESCriPtion 
The wastewater treatment system is installed in a 
60-foot-wide by 100-foot-long (18.3-meters-wide by 
30.5-meters-long) building, with 18-foot (5.5-meter)
clear interior space. The system is designed for and 
will normally operate at up to 150 gpm (570 Lpm), 

allowing treatment of up to 72,000 gallons (272,550 
liters) per 8 hours of operation. Current flows 
consist of an average of 63,300 gpd (239,600 Lpd) of 
process-related flows with a maximum day flow of 
85,800 gpd (324,790 Lpd). On average day conditions, 
an estimated 52,200 gpd (197,600 Lpd) is discharged 
to the publicly owned treatment works (POTW) 
following pretreatment up to 92,300 gpd (349,390 Lpd) 
on maximum day assuming no reuse. The primary 
contaminants of concern in the wastewater are lead, 
zinc, iron, and antimony.

System components
Process wastewaters are conveyed to the WWTP by a 
gravity sewer discharging to an underground pump 
station (large manhole). The wastewater is pumped 
to a rotary screen mounted on an outside platform 
at approximately 18 feet (5.5 meters) above grade to 
allow gravity drainage to the above-ground 105,000-
gallon (397,500-liter) EQ tank. The pumps are rail 
mounted to facilitate retrieval for maintenance. The 
rotary screen removes debris upstream of the EQ 
tank obviating the need to install a bar rack in a deep 
wet well. The EQ storage tank allows plant operators 
to test wastewater influent and adjust pre-treatment 
chemicals for treatment optimization. The EQ tank 
volume is mixed using a pulse air mixing system.

The treatment system accommodates up to 5,000 
gpd (18,930 Lpd) of dilute electrolyte (high TDS, low 
pH) in case the evaporators in the manufacturing 
building cannot process all dilute electrolyte wastes 
generated. Dilute electrolyte is considered the 
only source of strong acid (sulfuric acid)-bearing 
wastewater to the WWTP. This acidic waste is 
pumped directly from the battery break facility to 
a 10,000-gallon (37,850-liter) storage tank outside the 
WWTP. From the storage tank, the dilute electrolyte 
is pumped at a metered rate directly to the treat-
ment train. Feeding this material into the WWTP at 
a controlled rate saves money on expensive off-site 
treatment and reduces the amount of waste mani-
fested off-site for treatment and disposal. Dilute 
electrolyte is normally received only intermittently 
during an evaporator shut-down or an unexpected 
large inventory of dilute electrolyte waste.

Chemical addition to the treatment train occurs in 
five sequential tanks, each with an agitator:

1.	 Ferric	salt	addition, along with any dilute acid 
electrolyte.

2.	 pH	adjustment	stage	1	for “coarse” control. 
One of the sodium hydroxide metering pumps 
feeding this tank is large enough to accom-
modate the extra demand from electrolyte. This 
tank has both mechanical agitation and the 
option for air mixing if a ferrous salt is substi-
tuted for ferric. The operators can “seed” this 
tank with sludge from the sludge holding tank 
to improve solids contact and floc growth.

Impounded water is treated on demand for debris and potential lead 
contamination with basket strainers and multimedia filtration, and 
used as scrubber make-up water. Treated water surpasses existing 
groundwater quality and reduces spray nozzle maintenance.

To meet permit limits for safe discharge, the wastewater treatment system treats the recycling center’s process effluent with chemical 
pretreatment, clarification, and multi-media filtration: 1. Dilute electrolyte, 2. pH adjustment, 3. Clarifier, 4. Multi-media filtration

The sludge treatment system includes a holding tank with decant nozzles, 
two air-operated metal double-diaphragm sludge pumps, and a recessed 
plate filter press (shown in foreground)
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At the 30-percent 
design review, the 
project team identified 
several necessary 
technical elements, 
not included in the 
original scope, which 
were subsequently 
assigned to the team 
and successfully incor-
porated into the design 
and procurement to 
meet the aggressive 
construction schedule. 
Scope changes during 
design included:

• Simplifying the stormwater impoundment 
system as a value engineering item

• Adding a raw wastewater pump station to accom-
modate the division by Johnson Controls of 
overall project scope among project constructors

• Adding a concentrated waste management 
system to allow for more economical manage-
ment of some liquid wastes

• Increasing the capacity of the stormwater reuse 
system to reflect changes in the air pollution 
scrubber system water demands

Speeding implementation was a carefully coordi-
nated construction schedule that called for all major 
equipment to be installed directly after building slab 
completion and framing erection and prior to wall 
panel installation. Additionally, schedule coordination 
allowed the various building trades to complete their 
work in a small footprint while avoiding conflicts. 

oPErational CHallEngES 
Many operational challenges arose during design 
and construction. One challenge was the significant 
change in influent characteristics. It was realized 
that the battery recycling facility needed to recircu-
late water to a higher degree than originally antici-
pated. By wasting some of this flow, the individual 
units would perform better. This meant, however, 
that the wastewater strength increased, and 

operators had to rely more heavily on a sulfur-based 
chemical that would remove lead at lower pH values 
instead of using the normal metals precipitation 
process. Changes in influent flow included:

• Increase in volume of flow. Originally the facility 
was permitted to take up to 100,000 gallons 
(378,540 liters) per day as a daily max and a 
monthly average of 70,000 gallons (264,980 liters). 
This has been increased to 150,000 gallons (567,810 
liters) max day and 100,000 gallons (378,540 liters) 
average day, respectively.

• Higher than 10 ppm lead (design basis). Up to 25 ppm 
lead could be treated if it was sent through slowly. 
To do this, the dilute electrolyte tank was used to 
also accept high lead wastes. Up to 10,000 gallons 
(37,850 liters) of this waste is collected in that tank 
and slowly introduced into the feed train.

• High salt content. TDS values in the range of 60 
to 150 thousand parts per million were destroying 
the floc. Testing determined that if this water was 
sent very slowly, and dilution water was added, it 
could be handled in short intervals.

Another challenge was high (or low) pH water 
being sent to the wet well in error. Thus, acid (or 
caustic) waste, once released, had to be pumped to 
the EQ tank. It was decided during construction not 
to include pH adjustment in the EQ tank. The facility 
is rethinking this approach, possibly adding chemical 
feeds for adjusting wastewater pH sooner. 

It is suspected that the unexpected low pH and 
high TDS caused some bolts to break loose in the 
EQ tank aeration (mixing) system. A couple of the 
aerators are floating on top of the water instead of 
bolted to the bottom. This will require a plant shut-
down or bringing in a temporary storage tank to use 
while repairs are made. The facility is deciding which 
approach is preferred.

Additional challenges included the following:
• Anthracite was being lost from one of the multi-

media filters. Changing the backwash procedure to 
allow air scouring with water eliminated this loss. 

• The air release valve burp on the multimedia 
filters and part of the backwash cycle were 
spilling on the floor. The technicians had to 

squeegee spillage into the drain. This has since 
been piped to the drain trough which drains to a 
sump and is pumped back to the EQ tank.

• The facility was asked to take some refinery 
waste slurry for a few months. The lead content 
was more than 300 ppm. It was determined 
that if it was filtered, the filtrate would pose no 
problem for pretreatment. Therefore, the super-
vising operator suggested pumping this material 
into the sludge holding tank and running it 
through the filter press (J-Press). That allowed 
the lead-containing solids to be dewatered and 
then taken to the furnace for lead reclamation. 
Approximately fifty 500-gallon (1,890-liter) totes 
were processed in this manner. 

The design-build team provided startup services, 
operator training, and an O&M manual to help 
ensure the quality operation and compliance of the 
highly efficient system. A supervising operator from 
the team was provided for the treatment facilities 
through September 2013 start-up. Johnson Controls 
has since decided to continue with an outside super-
visor at the site for continuity and quality control.

The wastewater treatment facility has been in 
compliance since the recycling center’s startup, 
even surpassing performance requirements when it 
successfully treated components well above design 
parameters during testing and commissioning. 
Operational highlights, in addition to the challenges 
that were overcome as described above, include the 
following:

• The entire process worked exceptionally well 
for what it was designed to treat. The lead was 
precipitated out at the optimum pH value and 
was returned to the main facility for removal as 
cake in the furnaces.

• The treatment system allows the ability to recycle 
the water back to the EQ tank if it doesn’t meet 
certain criteria, a capability not many pretreat-
ment systems provide. Providing this capability 
allows further treatment to ensure permit 
compliance before discharge.

• The technicians hired to operate the pretreat-
ment plant were easy to train and learned the 
process in a short time. Although training is 
regularly refreshed, and these personnel also 
remain open to new suggestions; their willing-
ness to learn is commendable.

SuMMary
Johnson Controls’ battery recycling center is an 
important advancement in the company’s commit-
ment to manage and minimize its impact on the 
environment and strengthen its competitiveness. 
Essential to the center is an integrated stormwater 
and wastewater treatment and recycling system that 
employs modern controls to protect the public and 
the environment from exposure to contaminants

Implemented through a design-build approach, 
the facility treats process wastewater, generated by 
the recycling facility, to meet permit limits for safe 
discharge to the city’s sewer system and ultimately 
the publicly owned treatment works. The facility 
also collects stormwater, from roofs and other non-
roofed areas, in an impoundment for treatment and 
reuse, ensuring zero liquid discharge. Collectively, 
the system allows Johnson Controls to protect the 
environment, benefit from water reuse and reduce 
its dependence on municipal supplies. 

aBout tHE autHorS
• Paul Sinisgalli, a vice president with CDM Smith, 

was project manager for the pretreatment facility 
project described in this paper. Mr. Sinisgalli has 
40 years of experience in facility engineering, 
industrial wastewater treatment plant design, 
industrial process water treatment systems, and 
hazardous waste remediation. He has designed 
industrial wastewater treatment systems, process 
buildings and associated utilities, cooling towers, 
RCRA waste tank farms, and hazardous waste 
incineration facilities.

• Jo E. Trueblood, an operations specialist at CDM 
Smith, was the senior supervising operator for 
Johnson Controls’ pretreatment facility project. 
Ms. Trueblood has 25 years of experience in the 
water, wastewater, and industrial waste field. She 
is licensed at the highest level for water treat-
ment, water distribution, biological wastewater, 
physical/chemical wastewater and voluntary 
wastewater collection.

• Timothy Lafond is the executive director of 
environmental engineering and risk management 
for Johnson Controls, Inc., power solutions 
division. Since joining the firm in 1995, Mr. Lafond 
has provided leadership in all areas of worldwide 
environmental compliance and manufacturing 
facilities engineering support. Mr. Lafond was 
awarded the W. Wesley Eckenfelder, Jr. medal 
by the American Academy of Environmental 
Engineers and Scientists for the design of the 
battery recycling facility’s stormwater and waste-
water treatment systems described in this paper.

3D modeling allowed Johnson Controls to be 
involved throughout the design process

Design-build enabled the treatment facility to be installed and online 
prior to the recycling center’s startup

Construction was accelerated by installing 
all equipment, such as these two-stage pH 
adjustment tanks, after pouring the building’s 
slab and erecting the steel framing, but prior 
to affixing the building panels

Startup services, 
operator training, 

and an O&M 
manual were 

provided by the 
design-build 

team to aid in the 
quality operation 

of the highly 
efficient system
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AbSTRACT  |  The reclamation of treated municipal wastewater for power plant cooling water 

systems is an important sustainability principle due to stresses being placed on aquatic habitat, 

potable water systems and consumptive use. This is in fact a triple bottom line advantage since 

reclaimed water that is recycled for power production is the definitive example of the energy-water 

nexus. This paper presents three case studies for reclaimed municipal wastewater for power plant 

cooling and process water systems.

KEYWORDS  |  Reclaimed wastewater, municipal secondary effluent, water quality, cooling towers, 

process water, biological treatment, filtration, disinfection, biological aerated filters, cloth disk filters, 

sustainability

|  REClAIMED WATER FOR COOlING WATER AND PROCESS WATER SYSTEMS  |

introduCtion
Our nation’s thirst for power is growing much faster than 
our thirst for water. This change has occurred since around 
1980 when changes in water use peaked at approximately 
440 billion gallons per day (1.67 trillion liters per day). Figure 1, 
Electricity Production and Consumption 1949-2009 (EIA 
2011), and Figure 2, United States Water Use 1950-2005 
(USGS 2005), depict this relationship and contrast power 
generation from thermal electric power plants with total 
consumptive water use. Water use has dropped due to 
conservation, irrigation, reduced industrial activity, and 
reclamation. In many regions the power industry uses up 
to 80 percent of the surface water withdrawal. This practice 
is not sustainable and, in fact, increases the conflict among 
water needs. The interest in the use of reclaimed water from 
a municipal wastewater treatment plant (WWTP) for power 
plant cooling water, boiler feed, and other consumptive uses 
is a growing practice, and new treatment systems continue 
to be designed and constructed. Advanced wastewater treat-
ment, including nutrient, suspended solids, and biochemical 
oxygen demand removal, disinfection, and adjustment of 
feed water characteristics, is normally required to meet the 
water-quality objectives for the power infrastructure. 

watEr Quality and dESign CHallEngES
Developing the design criteria to meet water-quality 
requirements for cooling water systems is a complex 
and sensitive decision process due to the balance 
of site location-specific needs, including: cooling 
tower materials, raw water quality, finished water 
quality, National Pollutant Discharge Elimination 
System (NPDES) regulations, air permits, and 
other environmental factors. The U.S. Department 
of Energy’s (DOE’s) National Energy Technology 
Laboratory (NETL) determined that alternative 
sources of water for use at power plants, which 
included reclaimed water, are an innovative source 
of cooling water for electric-generating facilities (Veil, 
DOE 2007). Reclaimed water has taken favor because 
it is an economic and beneficial source substitution 
for potable water supplies. Water intensity can range 
between 100 to 480 gallons/MWh (380-1,800 liters/
MWh) for typical natural gas combined cycle plants 
and fossil fuel plants.

The advantages and challenges for using reclaimed 
water include:

• Thermoelectric power plants in the U.S. consume 
200 billion gallons (757 billion liters) of water per 
day, approximately half of the nation’s total water 
use (USGS 2005).

• Reclaimed water is often considered a viable 
candidate for use in power plants, especially 
for cooling water applications in overstressed 
watersheds and when secondary or advanced 
treatment facilities are nearby.

• Water-quality requirements for cooling water 
applications vary depending on the metallurgy 
used at the power plant. (Suspended solids, total 
dissolved solids (TDS), ammonia, and phosphorus 
are typically key parameters.)

tyPiCal watEr Quality rEQuirEMEntS 
For Cooling watEr aPPliCationS
Operation of the cooling tower using secondarily 
treated wastewater requires treatment to eliminate 
the threat of some human health concerns due to 
aerosol drift from the cooling towers. Many states 
do not have a requirement on this water quality 
other than that the cooling tower blow-down is 
required to meet discharge permit requirements and 
the processes that affect water quality. Some states 
have more restrictive requirements for disinfection 
and contact time that are used when guidance is 
not available from the regulatory agency where 
the facility resides. The tendency is to use a more 
restrictive treatment level when faced with a lack 
of information to obtain a standard of care in the 
design criteria.

Most often the raw water or secondary effluent is 
obtained from a municipal WWTP and may require 
biological treatment for further nitrification, and 
phosphorus and suspended solids removal. Use of 

Figure 1.  
Electricity production and consumption

Figure 2.  
U.S. water use 1950–2005

A modern 920-MW combined cycle natural gas-fired power plant
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soluble salts and metal salts can increase TDS and 
chloride levels, which can adversely affect permitting 
and/or process requirements. Although water-
quality requirements can vary considerably between 
applications, common requirements include:

• Low ammonia (typically non-detect)
• Low TDS, especially for boiler feed applications
• Chloride less than 150 mg/L
• Low phosphorus (<0.5 mg/L) to limit calcium 

phosphate scaling in heat exchangers 
• Low iron and manganese (<0.5 mg/L)
The advanced treatment of municipal secondary 

effluent normally includes biological, filtration, and 
disinfection processes. To control cooling tower 
water quality operators typically increase the cycles 
of concentration to vary the reclaimed water quality. 
Towers lose recirculating water to evaporation and 
aerosol drift, and through blow-down. This loss 
affects water quality. 

BiologiCal tECHnologiES
The appropriate biological treatment process is a 
function of the raw water quality and proposed 
effluent requirements. Obviously, the treatment 
technology should be flexible and resilient enough 
to achieve the stated water-quality goals; however, in 
many cases selection of the appropriate technology 
has to be tempered and may be challenged by regula-
tory perceptions, cost factors, and owner preferences. 
The power industry is typically schedule-driven, 
such that the time to construct the process and 
commission the new facility is sometimes a factor. 
Another factor in the design of water treatment 
systems for power plants is that piloting is not at 
all common, whereas in municipal water systems 

it is always done. This, of course, conflicts with the 
need to not over-design processes and increase costs. 
The following are technologies and approaches for 
biological treatment processes within power plants’ 
reclaimed water systems:  

• Upgrades to biological nutrient removal at the 
secondary WWTP: These process upgrades are 
typically due to separate nitrogen or phosphorus 
removal NPDES permit requirements by the 
regulatory agency.

• Side-stream biological processes:
 − Integrated fixed-film activated sludge (IFAS). 
IFAS has been used for 20 years on municipal 
wastewater for nitrification and denitrification, 
and requires a clarifier. Effluent quality can be 
consistent but may also be prone to upsets. 
 − Membrane bioreactor (MBR). An MBR provides 
biological and filtration treatment in one 
process within a very small footprint, and has 
been used in several package reclaimed water 
systems. Effluent quality is typically consistent 
and excellent.
 − Moving bed biofilm reactor (MBBR). Similar 
to IFAS, but without return activated sludge 
(RAS), an MBBR requires a clarifier and may not 
achieve water quality as high as IFAS or MBR 
due to flocculation and mixing of RAS.
 − Biological aerated filter (BAF). BAFs can achieve 
a high level of nitrification and denitrification, 
and they have been used in several power plant 
reclaimed water systems. However, sloughing 
of the media may require clarification or filtra-
tion as a downstream process to capture total 
suspended solids carry-over.

The above processes are typically designed as 
an advanced wastewater treatment process at the 
power plant’s water pretreatment plant site to better 
control water quality and operations. Supplemental 
treatment processes at remote locations such as the 
WWTP may be affected by water-quality changes 
through the conveyance system, or may be less likely 
to be controlled at a remote wastewater treatment 
site than within the power plant. Additionally, the 
correction of any water-quality issues at a remote 
site may take more time. For example, this type of 
problem in off-specification water quality was found 
at a facility with a supplemental treatment system 
during a BNR upgrade to the secondary WWTP. 
The entire 12 miles of reclaimed water conveyance 
pipeline needed to be flushed and discharged, and 
the incident required the power plant to be taken 
offline during necessary process adjustments.

Filtration tECHnologiES
Filtration technology is common in power plant 
reclaimed water systems, and in several states is 
required by the state’s department of environmental 
protection. It may be that even when regulatory 

table 1. typical requirements for cooling water quality

water Quality 
Parameter

Maximum allowable 
Concentration in reuse 
water

reason for water-Quality 
requirement

Ammonia <1.0 mg/L NH3-N Two of the case studies 
required low levels of 
ammonia to guard against 
stress corrosion cracking 
copper/zinc alloy heat 
exchangers, and the third 
was due to ammonia 
in the influent fill to the 
cooling tower. 

Chloride Less than 100 mg/L as 
Cl (1,000 mg/L as Cl in 
recirculated water at 10 
cycles of concentration)

Typical heat exchangers 
are constructed of 
304ssT, which is resistant 
to only 300 mg/L Cl.

Ortho-phosphate 0.5 mg/L as p High ortho-phosphate 
results in calcium 
phosphate scaling of heat 
exchangers.

agencies do not specifically require filtration in 
their reclaimed water regulations, it is implicitly 
required due to air permit regulations and public 
perception. As an example, an East Coast power 
plant’s reclaimed water process was required to 
include filtration in addition to chlorination to abate 
the presence of enterococci in cooling tower aerosols. 
The following are typical filtration technologies that 
have been used:

• Continuous backwash sand filters have been 
applied for more than 20 years in water reclama-
tion applications. These systems eliminate the 
need for backwash equalization basins and, in 
some cases, may allow higher filtration rates.

• Cloth filtration, a relatively new technology, 
uses porous material such as perforated disks 
or cloth media as filtration media, with filtra-
tion taking place on the surface. Several cloth 
filtration installations are now in operation. 
Cloth disk filters have had challenges operating 
on poor-quality secondary effluents (low solids 
retention time), and are typically not applicable 
for chemical phosphorus removal.

diSinFECtion
Reclaimed water for industrial pretreatment 
routinely includes disinfection even though it may 
not be required by the regulations. The addition of 
disinfection to limit biological re-growth is a primary 
concern for equipment. Normally, a contact tank or 
service water tank is provided to achieve the desired 
contact time for pretreatment, and disinfection is 
achieved by sodium hypochlorite or chloramination.

• Free chlorine disinfection provides a high degree 
of disinfecting power, and is a proven, cost-
effective disinfection process used in non-potable 
reuse applications. Recent concerns (in Arizona, 
California, and Florida) include trihalomethanes 
(THM) in NPDES discharges.

• Monochloramine disinfection is used at plants 
that do not provide full nitrification, and by some 
that need to meet lower THM limits. However, 
this increases N-Nitrosodimethylamine (NDMA) 
concentrations and is a less-powerful disinfectant.

• Preformed monochloramines minimize THM and 
NDMA formation. Preformed monochloramines 
have been implemented in at least one power 
plant reclaimed water system and are being 
tested at California and Arizona water reclama-
tion plants.

SuStainaBility and EMBodiEd EnErgy in 
tHE watEr CyClE
Use of reclaimed water for power plant cooling water 
systems is an important sustainability factor, since 
stresses are continually being placed on aquatic 
habitats, potable water systems, and consumptive 
uses. Sustainability in water resources requires 
that we consider the principles of embodied energy 
when making decisions regarding the water cycle. 
The value of recycled water includes the embodied 
energy that is reclaimed from the water cycle. 
Figure 3 depicts the principle of sustainability in 
water reuse (Wilson, WEF 2009). This figure depicts 
how the cumulative energy at the point of water 
reuse shortens the natural water cycle to reduce the 

Figure 3. 
Sustainability 
principle in 
reclamation
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embodied energy through a recycle loop that circum-
vents and substitutes for the energy intensity of the 
potable water treatment and distribution system.

The energy value chain associated with the 
embodied energy in the water recycling process is 
cumulative and significant. This, in fact, is a triple 
bottom line advantage since reclaimed water that 
is recycled for power production is the definitive 
example of the energy-water nexus. 

CaSE Study 1 
East Coast 635-megawatt combined-cycle 
reclaimed water cooling water system
The case study is a 635-megawatt (MW), including 
107 MW of duct firing capacity, combined-cycle, 
natural gas-fired power plant on the East Coast. 
The reclaimed water system includes cooling tower 
make-up water, feed-water to the ultra-filtration 
(UF) and reverse osmosis (RO) systems, and service 
water for heat recovery steam generator, evaporative 
cooler, and fire water system. Figure 4 depicts the 
major unit processes for the treatment train. The 
raw-water feed is taken from the WWTP to a pump 

station, through a continuous up-flow sand filter 
and clearwell. Sodium hypochlorite is then added 
prior to the chlorine contact tank and cooling tower 
makeup water. The sand filter backwash is directed 
to the solids dewatering system, and supernatant is 
returned to the sand filter system.

Filtered water from the sand filter clearwell is 
directed toward the UF system and then to the 
service water tank and RO system. Backwash from 
the UF system is returned to the raw wastewater on 
its way into the sand filter. Monochloramines are 
added prior to, and into, the service water tank. The 
RO permeate is directed to a transfer tank and an ion 
exchange demineralized water system.

Much water-quality characterization and jar 
testing were completed prior to finalizing the unit 
process design for this project. One of the major 
equipment suppliers had been working closely with 
the owner and WWTP operator for a few years. 
Fortunately, this supplier expended significant 
time and resources to complete additional water 
analyses to guide the engineer in selecting the best 

unit processes to achieve the required water quality. 
Since a lot of the wastewater characterization was 
completed over an extended period, the supple-
mental water-sampling program was expedited and 
took only about 30 days to complete.

discussion of raw water quality and effect on 
process selection
Since the raw secondary effluent ammonia was only 
about 1 mg/L NH3, and both biochemical oxygen 
demand (BOD) and chemical oxygen demand (COD) 
were low, further biological treatment was not 
needed. Therefore, the initial treatment process for 
the reclaimed water was determined to be filtration. 
Several filtration systems were considered for the 
raw source water, including cloth disk filtration 
and two types of up-flow sand filters. However, a 
common type of continuous up-flow sand filter 
was selected, since it had been shown to provide 
adequate treatment on similar water quality for the 
process train followed by chlorine contact basins. 
The chloride, iron, TSS, and TDS concentrations were 
low and, therefore, the water was relatively easy to 
treat and required minimal chemical addition. Table 
1 summarizes the raw water quality of the municipal 
wastewater effluent prior to treatment at the power 
plant’s water pretreatment plant.

Figure 4.  
East Coast 
635-MW 
combined-
cycle water 
pretreatment 
plant 

lessons learned
A few design modifications and lessons learned 
for this relatively simple water-treatment system 
were required. A strainer was added between the 
up-flow sand filters and the UF system to capture 
some solids and colloidal material. Originally 
this was not included but was added due to the 
request of the UF manufacturer. This addition 
was needed since it captured some solids that 
escaped the sand filters. The UF backwash was 
routed to the inlet of the up-flow sand filters at a 
rate of approximately 2 minutes every hour and 
did not adversely affect water quality. The solids 
underflow from the sand filter to the equalization 
tank averaged 0.5 to 1 percent solids. This made 
pumping solids easy, and allowed the press 
filtrate to be equalized and blended with the 
plant outfall.

The process water system for the plant 
included RO followed by mixed-bed ion exchange 
to further polish the RO permeate. The ion 
exchange is regenerated onsite. A cartridge filter 
precedes the RO system and was included at the 
request of the manufacturer even though the 
cartridge filter has a larger passing size than the 
UF system. The RO reject includes the addition of 
sodium bisulfite injection. The sodium bisulfite 
feed is upstream of the RO booster pumps to 
lower chlorine to acceptable levels for the RO 
membranes. The remaining chlorine is neutral-
ized by the bisulfite before going to the plant 
outfall.

The plant waste is not combined into a single 
neutralization tank, since pH adjustment is 
separated to the extent possible from chlorine 
neutralization. This reduces the size of the pH 
neutralization tank and system.

The plant has a large demineralized water-
treatment system that is needed due to large 
variations in demand, since the power plant is 
designed to operate on natural gas as well as 
fuel oil. When the plant runs on fuel oil, the 
demineralized water system demand increases 
significantly for nitrogen oxide control.

design criteria
The design criteria for the up-flow sand filters are 
shown in Table 2.

The existing up-flow sand filters are achieving 
effluent TSS in the 3 to 7 mg/L range, and are 
operating effectively for the downstream UF 
system and the chlorine contact basin.

CaSE Study 2
East Coast 735-Mw combined cycle
This case study is for a 735-MW, new 2-on-1 
combined-cycle (2x1 CC) power plant with 
two heat recovery steam generators and one 
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table 1. Case Study 1—East Coast 635-Mw 
combined-cycle raw feed water quality

Parameter in raw Feed Secondary 
Effluent 

avg. raw water 
Concentration*

Flow (gpm) / (Lpm) 6,200/23,500

Alkalinity (bicarbonate) 60

Ammonia 1.2

biochemical Oxygen demand (bOd) 3.1

Chemical Oxygen demand (COd) 22

Chloride 110

iron 0.15

MbAs 0.07

pH 6.5-7.7

Tds 624

Total Organic Carbon (TOC) 4.3

Tss 8

Langlier saturation index (Lsi) -1.2

*(mg/L or gallons per minute)

table 2. up-flow sand filter design criteria

Parameter value notes

peak Flow, mgd 8.9 peak flow 8.9 mgd (33.7 mLd); 
average flow 6.6 mgd (25 mLd)

peak influent Tss, mg/L 20 Expected loading rate from 
municipal secondary effluent 
process

Average influent Tss, mg/L 10 Expected loading rate from 
municipal secondary effluent 
process

Average Effluent Tss, mg/L 5

peak Hydraulic Loading 
Rate, gpm/ft2 (Lpm/m2)

4.75 
(194)

With 24 units in service (one in 
standby)

Number of Units 24  + 1 50 sf/unit  (4.65 sm/unit)   

Figure 5. East Coast 735-MW combined-cycle water pretreatment plant

steam turbine. The gas turbines use duct firing and 
evaporative coolers on their air inlets to increase 
power output. The cooling tower is used to cool the 
condenser cooling water. The supply to the power 
plant for all but potable uses will be secondary-
treated wastewater from a local municipal WWTP. 
Figure 5 depicts the process flow diagram. The 
plant water uses include cooling tower makeup, 
demineralized water treatment for boiler makeup, 
blending with service water for evaporative coolers, 
and service water.

discussion of raw water quality and effect on 
process selection
Significant differences exist between the raw water 
quality of Case Study 1 and that of this facility.  
The most significant is the amount of ammonia that 
needs to be oxidized from an average of 15.6 mg/L  
to < 1 mg/L. Additionally, further reduction in 
biochemical oxygen demand, chemical oxygen 
demand, and TSS is necessary to achieve the desired 
water quality for the cooling tower makeup. Table 3 
depicts the raw secondary effluent quality for Case 
Study 2. 
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Equalization was provided to temper the possi-
bility for ultra-low secondary plant flows and to 
enable taking a unit process offline for maintenance. 
It also provides contact time for iron and manganese 
oxidation with permanganate. The equalization 
basin was used to establish and initiate the gravity 
hydraulic grade line for the pretreatment plant. 
Sodium bisulfite is added to dechlorinate the water 
prior to the biological system. Several biological 
systems were evaluated, including MBR, MBBR, and 

IFAS. However, the BAF was chosen due to previous 
experience with the technology, simplicity of opera-
tion, and the number of pretreatment plants that 
use it for nitrification.

The process flow diagram changed configurations 
in at least two significant ways during design:

• Originally, the diagram included plate settlers 
and phosphorus removal followed by the BAF; 
however, concerns about process loading, 
sloughing of biomass, and TSS carry-over 
required a unit process change.

• The second version of the diagram had the BAF 
ahead of the plate settlers. However, following 
much process discussion, and because of changes 
that effectively eliminated the requirement for 
phosphorus removal and the addition of filtra-
tion to temper any aerosol drift, the downstream 
process was changed to cloth disk filters.

The BAF was selected for flexibility, redundancy, 
the ability to completely nitrify, and efficient 
carbonaceous BOD removal. Cloth disk filters were 
chosen for filtration and polishing of TSS to meet 
plant discharge limits. Since metal salts would not 
be added for phosphorus removal, cloth disk filters 
could be used. Breakpoint chlorination was included 
in the unlikely event that ammonia breakthrough 
occurs after the BAF. Sodium hypochlorite was 
included to convert remaining ammonia, meet other 
oxidant demands, disinfect for fecal coliforms, and 
establish a free-chlorine residual for downstream 
biological growth control. The BAF backwash is 
equalized and blended into the BAF effluent to 
minimize solids treatment. Similarly, the disk filter 
backwash is equalized, underflow is sent to a plate 
settler, and the supernatant is sent at an equalized 
rate to the disk filter influent. Chemicals used in the 
treatment process include potassium permanganate 
(KMnO4) for iron and manganese oxidation, sodium 
bisulfite (Na2SO4) for dechlorination, polymers for 
plate settler on disk filter backwash treatment, 
ferric sulfate (FeSO4) for plate settler on disk filter 
backwash treatment), caustic soda (NaOH) and/or 
sodium carbonate for pH and alkalinity adjustment, 
and sodium hypochlorite (NaOCl) for breakpoint 
chlorination and disinfection. The TSS limit for the 
plant discharge outfall is 60 mg/L.

lessons learned
Several lessons learned came from this case study. 
The first is that process selection that includes 
biological treatment and filtration is significantly 
more complex and costly than filtration alone. Raw 
water quality is the difference that can increase the 
water pretreatment cost by $5 million to $10 million. 
Additionally, the elimination of phosphorus removal 
drove the change to cloth disk filtration. However, 
if phosphorus removal had remained as a design 
requirement, the plate settlers would have been 

chosen for polishing of TSS. Supplemental alkalinity was 
included to protect the process from a concurrent peak 
flow and peak ammonia loading condition. The number of 
BAF cells was increased by the manufacturer from six to 
eight to allow standby filter cells to be brought in and out 
of service and the cells to be backwashed out of sequence 
to optimize effluent ammonia.

design criteria
The effluent performance and flow and influent loading 
criteria for the BAF are shown in Tables 4 and 5. The 
manufacturer determined the basis of design for the 
size of the filter cells for the BAF. The specification was 
prepared to allow two BAF manufacturers and three cloth 
disk filter manufacturers to propose on a qualifications-
based selection. Table 6 shows the basis of design informa-
tion for the BAF and cloth disk filters.

The water pretreatment plant is under construction, 
and equipment for the BAF and cloth disk filters are 
being procured. Based on recent experience with BAFs 
and water pretreatment plant water quality from another 
power plant with a BAF, we anticipate achieving the 
effluent goals.

CaSE Study 3 
Central Mountain coal-fired power plant
The case study is a 717-MW low-sulfur, coal-fired power 
plant in the central U.S. The reclaimed water system 
includes cooling tower make-up water and feed water to 
the plant service water system. Figure 6 depicts the major 
unit processes for the treatment train. The raw water feed 
is taken from the secondary WWTP to a pump station.

table 3. Case Study 2 East Coast 735-Mw combined-cycle raw feed 
water quality

Parameter in raw 
Feed Secondary 
Effluent 

average 
raw water 

Concentration*

Case Study 2 Biological 
treatment and Filtration 
Compared to Case Study 1 
Filtration only

Flow (gpm) / (Lpm) 3,250/12,300 Flow range from minimum of 
2,000 to 5,000 gpm  
(7,500 to 19,000 Lpm)

Alkalinity 
(bicarbonate)

180 better pH buffer than Case 
study 1

Ammonia 15.6 biological pretreatment 
required to reduce NH3 
concentration to <1.0 mg/L

biochemical Oxygen 
demand (bOd)

36 biological pretreatment 
required to reduce bOd 
concentration to <5.0 mg/L

Chemical Oxygen 
demand (COd)

56 COd/bOd ratio indicative 
of biodegradable organics, 
beneficial for biofiltration 
pretreatment

Chloride 201 Higher chloride to require 
a close look at materials of 
construction for cooling water 
condenser

iron 0.33 iron moderately high, indicative 
of some corrosion and 
pretreatment for iron removal

MbAs 0.42 Higher foaming potential, 
biofiltration pretreatment likely 
to reduce

pH 6.8-7.1 Typical pH

Tds 655 Typical Tds

Total Organic 
Carbon (TOC)

16 Additional pretreatment 
required to reduce TOC 
concentration to <5.0 mg/L

Tss 11.3 Tss higher than in Case study 1 
and further filtration required

Langlier saturation 
index (Lsi)

-0.8 gray water somewhat 
corrosive to carbon steel

*(mg/L or gallons per minute)
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table 4. required effluent performance criteria for BaF

daily Average Less than 2.5 mg/L NH3-N

30-day (monthly) Running Average Less than 1.0 mg/L NH3-N

table 5. Flow and influent loading design criteria for BaF

Parameter Peak day average 
day

Monthly 
average

Ammonia Load (lb/day)/ (kg/day) 1,532/696 729/331 729/331

Flow (mgd) 3.02 mgd 
(11.43 mLd)

4.70 mgd 
(17.79 mLd)

7.35 mgd 
(27.82 mLd)

pH (s.U.) 7.0 7.4 7.6

Alkalinity (mg/L caCO3) 139 194 244

Temperature (deg C) 12 20 25

Tss (mg/L) 10.0 12.4 20.5

CbOd (mg/L) 3.1 7.6 13.7

Ammonia Nitrogen (mg/L) 12 18.6 25

table 6. BaF and cloth disk filter design criteria

BaF design Criteria

Filter Cells 8

Cell size 304 ft2 (28 m2)

depth 11.48 ft (3.5 m)

Hydraulic peak (N-1) 2.86 gpm/sf (117 Lpm/sm)

Hydraulic Maximum (N) 2.17 gpm/sf (88 Lpm/sm)

CbOd (Loading Rate) 30 lbs/1,000 ft3 (482 kg/m3)

Tss (Loading Rate) 45 lbs/ 1,000 ft3 (722 kg/m3)

NH3-N (Loading Rate) 55 lbs/1,000 ft3 (883 kg/m3)

sludge generation 1332 lbs/d (605 kg/d)

backwash Wastewater 
(Max Month)

261,046 gallons/day  
(988,059 L/day)

Air (process/cell) 154 scfm (4.4 scmm)

Air (backwash/cell) 200 scfm (5.7 scmm)

Cloth disk Filter design Criteria

Number of Units two duty, one standby

peak day Loading  
(gpm/sf) (N-1)

4.65 (190 Lpm/sm)

peak instantaneous 
Loading (gpm/sf) (N-1)

4.88 (200 Lpm/sm)

Filtering Area/Unit 548

Media Rating (microns) 10

discussion of raw water quality and  
effect on process selection
Raw water is taken from a WWTP approxi-
mately one-half mile away from the power 
plant. The raw-water ammonia is variable and 
can range from 10 to 20 mg/L. This has been 
shown to affect the performance of the BAF 
but not significantly enough to cause a plant 
upset. Unit processes include BAF, rapid mix, 
flocculation, sedimentation, gravity filters, 
chlorine contact, and a service-water storage 
tank prior to the cooling towers and plant 
process water systems.

water-quality discussion
The raw water quality between Case Studies 2 
and 3 are similar in that ammonia concentra-
tions are significantly higher than that in Case 
Study 1, since the amount of ammonia that 
needs to be oxidized ranges from an average 
of 15.8 mg/L to < 1 mg/L. The original primary 
ammonia removal was from breakpoint 
chlorination, which required excessive 
chemical usage, and corroded equipment and 
structural components. The BAF was installed 



34  |  NEWEA JOURNAL  WINTER 2014 NEWEA JOURNAL  WINTER 2014  |  35

|  REClAIMED WATER FOR COOlING WATER AND PROCESS WATER SYSTEMS  ||  REClAIMED WATER FOR COOlING WATER AND PROCESS WATER SYSTEMS  |

to reduce chemical costs and corrosion. 
Additionally, the BAF aeration improved 
source-water treatability, further reduced 
BOD, and removed ammonia effectively. The 
gravity filters reduced TSS and provided 
operational flexibility for the desired water 
quality for the cooling tower makeup. Table 
7 depicts the raw secondary effluent quality 
for Case Study 3.

design criteria
The required effluent performance, flow, 
and influent loading criteria for the BAF for 
Case Study 3 are shown in Tables 8 and 9.

lesson learned
The lesson learned from this case study is 
that the operational problems and cost of 
breakpoint chlorination are greater than 
the capital cost of the BAF construction. 
Breakpoint chlorination required excessive 
chemical use, and the BAF significantly 
reduced sodium hypochlorite chemical 
costs.

SuMMary
Numerous reclaimed water systems are 
in use for cooling water makeup and 
process water at power plants. The power 
industry uses a significant amount of 
water for cooling water. In some regions 
the demand can approach 80 percent of 
the surface water withdrawal. This practice 
is not sustainable and, in fact, increases 
the conflict among water needs. Use of 
reclaimed water from municipal WWTPs for 
power plant cooling water, boiler feed, and 
other consumptive uses is sustainable and a 
growing practice. Engineers should consider 
several important design issues in selecting 
the appropriate treatment process, as 
outlined in this paper, and should evaluate 
the efficiency of biological, filtration, and 
disinfection processes, as needed to achieve 
the desired water quality. 

Figure 7. Case Study 3 bAF ammonia concentrations with reclaimed 
water pretreatment plant

Figure 8. Case Study 3 filter effluent turbidity in reclaimed water 
pretreatment plant
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Figure 6. 717-MW low-sulfur coal-fired power plant with reclaimed water 
pretreatment plant

table 7. 717-Mw low-sulfur coal water pretreatment raw feed water 
quality

Parameter in raw Feed Secondary 
Effluent 

average raw water 
Concentration*

Flow (gpm)/(Lpm) 10,200 (38,600)

Alkalinity (bicarbonate) 158

Ammonia 15.8

biochemical Oxygen demand (bOd) 16

Chemical Oxygen demand (COd) -

Chloride 160

iron -

MbAs -

pH 6.6

Tds -

Total Organic Carbon (TOC) -

Tss 12

Langlier saturation index (Lsi) -

*(mg/L or gallons per minute)

table 8. BaF and cloth disk filter design criteria

BaF Criteria description

Filter Cells 7

Cell size 704 ft2 (65 m2)

depth 9.8 ft (3.0 m)

Hydraulic peak (N-1) 3.79 gpm/sf (154 Lpm/sm)

Hydraulic Maximum (N) 2.47 gpm/sf (101 Lpm/sm)

CbOd Loading Rate 30 lbs/1,000 ft3 (482 kg/m3)

Tss Loading Rate 45 lbs/ 1,000 ft3 (722 kg/m3)

NH3-N Loading Rate 54 lbs/1,000 ft3 (867 kg/m3)

sludge generation 1,732 lbs/d (787 kg/d)

backwash Wastewater Max Month 285,050 gallons/day (1,078,900 L/d)

Air process/cell 300 scfm (8.5 scmm)

Air backwash/cell 400 scfm (11.3 scmm)

table 9. required effluent performance criteria for biological aerated 
filter

daily Average Less than 2.0 mg/L NH3-N

30-day (monthly) Running Average Less than 1.0 mg/L NH3-N
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Mercury—an old problem with new 
implications
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AbSTRACT  |  Although the use of elemental mercury is rare in modern healthcare facilities, environmental 

agencies have increased the regulatory enforcement against healthcare institutions for mercury 

discharges. Many times, mercury can be contained in wastewater discharged from research and clinical 

laboratories to the sewer. in Massachusetts, the department of Environmental protection (MassdEp) and 

the Massachusetts Water Resources Authority (MWRA) prohibit the discharge of mercury to the sewer 

system, and enforce this prohibition with an effluent limitation of 1 part per billion (ppb) from regulated 

industries and institutions. 

A major hospital in boston recently installed a mercury removal system at one of its clinical and research 

buildings. successfully treating laboratory wastewater to meet such stringent effluent limits relied on 

selecting a treatment method that could remove the predominant species of mercury in the effluent. 

Treatability and pilot testing were crucial in pursuing the most applicable and cost-effective options, as 

research has substantiated that mercury is an unpredictable element that readily changes species.

KEYWORDS  |  Mercury removal, hospital wastewater, equilibrium testing, column testing, pilot testing, 

industrial wastewater pretreatment system (iWps), ion exchange (iX), granular activated carbon (gAC)
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introduCtion
Many major hospitals, especially research-based institutions, continue to 
experience the effects of historical mercury use. Even with the reduction or 
elimination of mercury from present-day products, mercury and mercury-
containing compounds continue to be in collection systems and piping within 
older hospital buildings from past use and practices. This situation is often 
referred to as “legacy mercury.”

Testing of various laboratory products has shown that some current 
reagents and compounds commonly used in laboratories still contain mercury 
in trace amounts. However, because the mercury makes up less than 0.1 
percent of the compound, manufacturers are not required to include it on 
material safety data sheets (MSDS).

Even at low concentrations, mercury can pose a significant challenge to 
permitted wastewater discharges because of one of its unique features: its 
ability to bioaccumulate. This means when organisms, from single cell to 
humans, consume mercury in small amounts over time, the level of mercury 
within the organism increases.

The ability of mercury to bioaccumulate also answers the following question: 
If mercury is no longer used at hospitals, how do elevated levels continue 
appearing in a facility’s wastewater?

Bioaccumulation in a wastewater collection and 
conveyance system occurs as biological growth in 
the piping and collection system components (e.g., 
traps, sumps, transfer tanks) absorbs trace amounts 
of mercury from the wastewater. This accumulation 
can occur over decades in which these organisms 
continue to ingest mercury and concentrate the 
pollutant throughout the collection system. When 
this bioaccumulation is disrupted by surges in 
wastewater flow, construction, or exposure to certain 
solvents, these mercury-containing organisms can 
become dislodged from the collection system walls 
and be discharged as a concentrated slug into the 
wastewater sewer system.

For the large number of older research hospitals 
in the metro-Boston area with old piping infrastruc-
ture, mercury contamination in wastewater is a 
significant concern. Since publicly owned treatment 
works (POTW) are not designed to remove mercury, 
mercury removal must occur upstream at the 
individually permitted facilities. In Massachusetts, 
MassDEP and MWRA prohibit the discharge of 
mercury to the sewer system, and enforce this 
prohibition with an effluent limitation of 1 PPB from 
regulated industries and institutions.

The following paper discusses the reduction in 
legacy mercury within the collection system at a 
Boston hospital and the elimination of new sources 
of mercury from entering the building piping system 
(source reduction). The paper also discusses the 
outcome of these efforts and the steps performed to 
design and install an end-of-pipe wastewater treat-
ment system to remove any remaining mercury.

BaCkground
In the hierarchy of pollution prevention techniques, 
reduction or elimination of a pollutant prior to it 
entering a waste stream is desired and typically less 
expensive than treatment afterwards. Based on 
this, the hospital conducted several steps to reduce 
mercury levels within the hospital before pursuing 
end-of-pipe treatment. Steps included lab inspec-
tions, investigations into chemical usage and disposal, 
and cleaning of the piping and collections systems.

Laboratory investigations for the presence and 
use of mercury were the first efforts in identifying 
possible sources of mercury. The investigations 
included testing for the presence of mercury in 
common laboratory materials, a review of chemical 
handling and disposal procedures, and internal pipe 
mapping (to establish low points or dead spots). 
The investigations attempted to identify specific 
sources of mercury, so that it could be replaced and/
or collected for disposal. Additionally, if a laboratory 
wastewater was identified as a source of mercury, 
the wastewater from that location could be segre-
gated to reduce the overall volume of wastewater 
requiring further treatment.

The second suspected source of mercury was 
the biological growth within the collection system 
and piping. The hospital worked diligently to 
remove biological growth from the pipe surfaces 
using pressure washing and chlorine dosing. By 
removing biological growth containing mercury, and 
subsequently eliminating slug discharges of growth 
and future bioaccumulation of trace mercury, it was 
anticipated that a treatment system would not be 
required.

Pipe cleaning occurred using a pressure washer 
with a long hose and specialized spray nozzles. The 
hose was inserted upstream of areas of concern 
(risers, low spots, and piping connections) that were 
identified during camera inspections. After the 
pressure washer was engaged, the hose was slowly 
pushed down the pipe with the natural flow of the 
water. The spray nozzles initially forced water back 
upstream, causing the spray nozzle to be pulled 
downstream. This dislodged the biological growth 
in a controlled manner and prevented clogging of 
downstream piping. During pressure washing, all 
solids dislodged from the piping were collected at 
the temporary treatment system just upstream of 
the final pH neutralization system. Sampling was 
conducted throughout pipe cleaning to verify this. 

Chlorine cleaning was performed manually by 
adding small amounts of mercury-free bleach to 
laboratory sinks on a pre-determined schedule. The 
chlorine was flushed through the collection system 
risers, where, in theory, it would kill and dislodge 
mercury-laden biological growth from pipe walls, 
allowing it to be collected downstream.

Analytical testing of the wastewater was 
conducted after initial source investigation (labora-
tory investigation) and reduction (pressure washing 
and chlorine cleaning) was completed. Composite 
samples (24-hour samples using automatic sampling 
device) were collected at the end of the collection 
system, but prior to wastewater treatment, to 
determine the level of mercury contamination still 

Figure 1.  
Power washing 

of collection 
system 
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present. MWRA requires permit holders to demon-
strate a return to compliance (i.e., effluent limit 
of less than 1 PPB) in two phases. The first phase 
requires daily effluent samples for 10 consecutive 
days; the second phase requires one weekly sample 
for eight consecutive weeks. The hospital’s initial 
source reduction and pipe cleaning showed promise 
during the 10-consecutive-day monitoring period, as 
the mercury concentration remained below the limit 
of 1 PPB.

Note that during weekly testing, the days were 
alternated to ensure samples represented the 
wastewater during all operating conditions (i.e., first 
week—tested on Monday; second week—tested on 
Tuesday; third week—tested on Wednesday).

However, during the weekly testing, the mercury 
concentrations exceeded the 1 PPB limit on four of 
the first 10 weekly samples. When elevated mercury 
levels were detected, collection system cleaning was 
repeated. Follow-up compliance testing conducted 
after additional pipe cleaning indicated that mercury 
was still present in the system at levels greater than 
1 PPB.

Since it was not possible to identify a specific 
source of mercury (i.e. a specific chemical or labora-
tory) and cleaning could not eliminate the mercury 
from the collection system, the hospital  turned to 
end-of-pipe treatment as the remaining option for 
compliance with MWRA limits.

MatErialS and MEtHodS
After efforts to eliminate mercury at the source were 
exhausted, the hospital turned to an end-of-pipe 
treatment solution. Analytical data and additional 
samples upstream of the pH neutralization system 
were used to establish a baseline to assess waste-
water treatment options.

For each sample, the total and dissolved mercury 
concentrations were analyzed, along with the total 
suspended solids (TSS) concentration. The total and 
dissolved mercury results were used to determine 
the state in which the mercury was present, which 
typically indicates the species, such as elemental 
mercury, insoluble mercury compounds, or soluble 
or dissolved mercury compounds. Each species of 
mercury (elemental, particulate, or dissolved) must 
be treated differently, so knowledge of its state was 

important. Thus the project focused on determining 
whether the mercury was dissolved or particulate, 
rather than on specific compounds present. The 
TSS data were used to correlate particulate mercury 
concentrations with suspended solids data. Because 
of the affinity of mercury to bond with biological 
solids, when solids are present, mercury will likely 
have a tendency to accumulate within them.

The amount of suspended solids present in the 
waste stream also is important to know when sizing 
particulate filtration systems.

Based on sampling and treatability testing, three 
treatment technologies were investigated: particu-
late filtration, granular activated carbon (GAC) 
adsorption, and ion exchange (IX). The following 
section discusses the investigation in identifying 
effective and economical treatment for each 
technology.

tEMPorary waStEwatEr trEatMEnt 
SyStEM tESting
Initial testing indicated that the levels of suspended 
solids in the wastewater would likely require future 
treatment to include pretreatment for particulate 
filtration. A plan was developed to install a tempo-
rary particulate filtration system to treat the entire 
wastewater flow. This would provide a full-scale 
pilot plant for filtration, and allow the hospital to 
improve its effluent quality and operate within 
MWRA compliance limits while the proposed system 
was being designed and eventually installed. The 
temporary treatment system could treat all of the 
wastewater produced at the facility [12,000 to 20,000 
gallons per day (gpd)/45,000 to 75,000 liters per day 
(Lpd)] and comprised equalization tanks, particulate 
filtration vessels, and GAC media vessels.

The temporary treatment system provided valu-
able information and allowed the hospital to comply 
during the design process, while allowing the most 
effective media to be determined and the gathering 
of necessary information to scale-up to final design.

 
EQuiliBriuM tESting
Based on data that indicated the presence of 
dissolved mercury in the wastewater, ion exchange 
resin technologies were investigated in two stages—
equilibrium testing followed by column testing.

Equilibrium testing was conducted similarly to jar 
testing, in which six beakers were filled with 1 liter 
(0.26 gallons) of wastewater and placed on a six-
paddle, gang-style stirrer unit. After the six beakers 
were filled with wastewater, varying small quantities 
of ion exchange resins were added (1 mL, 2 mL, 3 
mL, 5 mL, 10 mL, and 25 mL of resin) to each sample. 
Then, each wastewater and resin solution was mixed 
for 30 minutes. After the mixing cycle, the resin 
was allowed to settle so the remaining wastewater 
could be decanted from the top of each beaker. This 

Figure 2.  
Temporary 
system process 
flow diagram 

decanted wastewater was analyzed for total and 
dissolved mercury.

Because of fairly low influent concentrations (1-3 
PPB), the wastewater was spiked with a pre-made 
solution of mercuric nitrate to a point where the 
total mercury concentration was increased to 19.6 
mg/liter [parts per million (PPM)] and a dissolved 
mercury concentration of 12.5 mg/liter (PPM). The 
spike solution served to increase the mercury 
concentration to where the maximum mercury 
capacity (breakthrough point) of each resin could be 
determined.

Careful consideration was taken when decanting 
the test solutions to prevent IX resin beads, which 
contained mercury, from contaminating the samples. 
This contamination would increase mercury concen-
tration and lower the observed mercury removal of 
the resin.

During equilibrium testing, six IX resins from 
multiple manufacturers were tested.

ColuMn tESting
The second stage of treatability testing included 
column testing for the ion exchange resins and the 
two GAC media. This included selection of three of 
the best-performing resins from equilibrium testing 
and two types of GAC media.

The first stage of equilibrium testing provided 
qualitative measurements when comparing the 
effectiveness of ion exchange resins. Column testing 
provided detailed operational performance informa-
tion. This performance information was used to 
scale-up and determine the size of the equipment, 
material costs, and performance for a full-scale 
treatment system.

The small-scale columns simulated operation of 
full-scale treatment vessels. The units were custom-
made to maintain the same surface loading rate and 
retention time of full-scale columns. In addition, the 
GAC media was crushed into smaller particles as 
part of the rapid small-scale testing method, which 
exposed more surface area for adsorption of the 
mercury (Cooney, 161).

The flow rate through each column was regulated 
using an adjustable rotameter with a ball valve 
on the effluent side of the treatment column. The 
operating parameters of the columns are shown in 
Table 1.

On the temporary treatment system, a tee fitting 
and ball valve after the particulate bag filters 
diverted post-filtration facility wastewater to the 
column testing apparatus. A chemical metering 
pump and a wye fitting were used to spike the 
pre-filtered incoming wastewater. By taking the 
wastewater from the temporary treatment system, 
this allowed the small-scale treatability system 
to be subject to the varying conditions of the 
wastewater generated at the facility and testing of 

the effectiveness of the desired treatment scheme—
particulate filtration followed by IX and/or GAC 
treatment.

Column testing was closely monitored over 10 days, 
with the apparatus operating approximately 8 hours 
per day. During operation, flow rates were closely 
monitored and samples were taken at six locations, 
including one influent wastewater sample prior to 
the columns (after the spike solution was added) and 
one effluent wastewater sample after each of the five 
individual columns.

Figure 3.  
Pilot system

table 1. Pilot system operating parameters

Parameter  
(Per Column)

gaC Columns  
(2 Columns)

iX Columns  
(3 Columns)

Flow rate (gph)/(Lph) 0.5/1.9 0.5/1.9

Length (ft)/(m) 3.0/0.9 1.0/0.3

diameter (in)/(cm) 1.0/2.54 1.0/2.54

surface Loading Rate 
(gpm/ft2)/(Lpm/m2)

1.5/61.1[1] 1.5/61.1[2]

Column Loading Rate 
(gpd/ft3)/(Lpd/m3)

0.2/26.7[3] 0.5/66.8[4]

Notes: 
1. The maximum recommended surface loading rate is  
4 gpm/ft2 (163 lpm/m2) (manufacturer’s guidance).
2. The maximum recommended surface loading rate is  
2 gpm/ft2 (81.5 lpm/m2) (manufacturer’s guidance).
3. The maximum recommended column loading rate is  
4 gpm/ft3 (163 lpm/m2) (manufacturer’s guidance).
4. The maximum recommended column loading rate is  
2 gpm/ft3 (81.5 lpm/m2) (manufacturer’s guidance).
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During the first 4 days of column testing, samples 
were collected at 2-hour intervals and then each of 
those was manually composited in equal proportions 
by the analytical laboratory to represent that day’s 
treated effluent.

For the following 6 days, the frequency of 
sampling was increased just prior to the expected 
breakthrough of mercury in the pilot columns. 
The column breakthrough point was the main 
factor investigated in this phase. During this phase, 
samples were collected at 1-hour intervals. An 
equal portion of each hourly sample was manually 
composited by the analytical laboratory to represent 
a daily composite, and the remaining portion of each 
hourly sample was saved for additional analysis if 
needed. The composites were used to estimate the 
day that breakthrough may have occurred, in turn 
reducing the total amount of analysis required. 
When a daily composite indicated that breakthrough 
may have occurred for a particular media, the 
laboratory was instructed to analyze a portion of the 
hourly samples for that media to gather additional 
analytical points along the breakthrough curve to 
pinpoint when breakthrough occurred.

During the 2 weeks of pilot testing and investiga-
tion, samples were also taken at three locations 
within the temporary system: influent to the system, 
after the second bag filter, and after the second GAC 
vessel. During treatability testing, samples were 
taken once per hour and, for the purpose described 
above, manually composited into daily samples. In 
each instance, the samples were analyzed for total 
and dissolved mercury, and TSS.

 
rESultS
temporary wastewater treatment System testing
The temporary wastewater treatment system was 
effective at removing the detectable amounts of 
mercury discharged into its collection tanks. The 

combination of step-down bag filtration shown in 
Figure 2 (i.e., 50-micron filters followed by 25-micron 
filters) and two GAC vessels in series reduced trace 
amounts of mercury to below discharge limits, as 
shown in Table 2.

The results showed that a large portion of the 
mercury in the wastewater was in particulate form, 
which could be removed by the bag filters. As the 
incoming wastewater had low mercury concentra-
tions, it was unclear from the temporary system 
whether dissolved mercury was removed using the 
GAC vessels.

EQuiliBriuM tESting
Equilibrium testing was valuable in identifying the 
best performing resins from the initial group of 
six selected. During equilibrium testing, the resin 
capacity of each resin was determined to be as 
follows in Table 3.

From this test, the three best-performing resins 
—Resin 2, Resin 3, and Resin 5—were selected for 
column testing.

ColuMn tESting
Based on the equilibrium testing, column testing 
determined the ability of each media to remove 
mercury under typical design conditions. First, the 
capacity to remove mercury was found, and then the 
quantity of material required to treat the wastewater 
annually was determined, presented in Table 4 and 
Table 5.

The best-performing ion exchange resin was Resin 5,  
and the best-performing GAC media was GAC 1. 
Since the GAC media cost is a fraction of the ion 
exchange resin cost, and maintenance and operation 
of GAC are much less than the ion exchange, the 
most effective and economical treatment technology 
was GAC media adsorption using GAC 1 activated 
carbon.

Similar experiments have been performed for 
other major hospitals and had varying results. The 
most effective GAC and IX media vary by location 
and wastewater characteristics. Because of this 
variation, small-scale testing needs to occur case by 
case to determine the best treatment techniques for 
the specific application.

Final dESign
The treatability system was scaled up to a final 
design based on existing pH system operational 
logs (flows and pH), data collected during baseline 
sampling, and information collected during the 
temporary and pilot-scale systems operation. The 
full-scale wastewater treatment system includes one 
collection and preliminary pH neutralization tank, 
two equalization tanks (piped together to act as 
one large tank), two parallel trains of two filtration 
vessels each, two GAC media vessels operated in 
series, and a final pH neutralization tank also used as 
a backwash tank for the carbon vessels.

 The collection and preliminary pH neutralization 
tank is used to consolidate the incoming risers 
feeding the wastewater treatment system and to 
roughly neutralize the wastewater, which protects 
downstream equipment. This tank is constantly 
filled and overflows via gravity into the two 
equalization tanks.  The equalization tanks are piped 
together to act as one tank; however, they have 
been configured so that they can be operated inde-
pendently of each other if maintenance or future 
system expansion is required. The wastewater pH 
introduced to the equalization tanks was typically 
between 6 and 8 standard units (s.u.), with some peak 
levels approaching 10 s.u. To accommodate fluctua-
tions in flow common in a laboratory setting and to 
provide for future expansion, the tank was oversized 
to have a retention time of 1.2 hours.

The levels in the equalization tanks are continu-
ously monitored and when the tanks reach approxi-
mately 60 percent, the treatment cycle is activated 

in a batch treatment mode. The equalization tanks 
were sized to provide headspace, allowing the level 
to rise above the 60-percent capacity during peak 
flow periods [30 gallons per minute (gpm), 114 liters 
per minute (Lpm)], while still allowing the system to 
operate at 20 gpm (76 Lpm). This design was based 
on historical flow logs that showed the peak flow to 
be 29 gpm (110 Lpm) with an average flow rate of 12.5 
gpm (47 Lpm).

From the equalization tanks, the wastewater is 
pumped through the treatment system using a 
parallel set of centrifugal pumps. The pumps have a 
rated capacity of 45 gpm at 55 feet of head (170 Lpm 
at 16.8 meters of head) and are equipped with vari-
able frequency drives (VFD) on a flowmeter control 
so that the flow can be maintained at 20 gpm  
(76 Lpm) regardless of pressure loss in the down-
stream operations.

The filtration system design was based on the 
temporary treatment system noted above in which 
the first stage of filtration contains bag filters with 
a pore size of 50 microns (um), and the second stage 
of filtration contains filters with a pore size of 25 
um. Each filtration vessel (four in total) contains 
six bag filters. The vessels were designed for a 
much larger flow rate to maintain a reasonable 
filter change-out frequency (one housing per week) 
and to compensate for biological growth observed 
during the temporary system operation. This was an 
important design consideration, since the biological 
growth in hospital wastewater tends to “blind” filters 
rather quickly, potentially leading to maintenance 
headaches.

The filtration trains are installed in parallel with 
one train operating at a given time. The system 
automatically changes the active filtration train to 
the stand-by filtration train when the pressure drop 
across one or more of the filtration vessels exceeds  
10 psi (69 kPa). This was an important design 
consideration as the bag filters must operate within 
a pressure differential less than 15 psi (100 kPa), 

table 3. Equilibrium 
testing—resin 
capacity results*

name Capacity

Resin 1 0.51

Resin 2 0.62

Resin 3 0.53

Resin 4 0.41

Resin 5 0.59

Resin 6 0.37

(mg Dissolved Hg 
removed/mL of resin—
from 20 mL resin test)

table 2. temporary system removal 
summary

Sampling location Maximum Mercury 
Concentration (ppb)

influent Wastewater 1.1

post bag Filter vessels Nd

Final Effluent  
(post gAC vessels)

Nd

Notes: 

1. The GAC media material used in the temporary 
system was GAC 1 water purification carbon, which was 
also one of two GAC media investigated in the column 
testing phase.

2. ND = Not detected (i.e. below detection limit,  
0.5 PPB).

table 4. Column 
testing—resin/media 
capacity results*

name Capacity

Resin 2 0.0036/0.058

Resin 3 0.0028/.045

Resin 5 0.0045/0.072

gAC 1 0.0008/0.013

gAC 2 0.0033/0.053

*(lb total Hg removed/ft3 of 
media)/(kg/m3)

table 5. Column testing—
estimation of resin/media 
quantity required

name Estimated 
Quantity 
of Media 
needed*

Resin 2 51.3

Resin 3 64.7

Resin 5 45.3

gAC 1 1,110

gAC 2 222

*(ft3) per year (@ 3 ppb & 
20,000 gpd)

Figure 4.  
Full-scale system 
process flow diagram 



42  |  NEWEA JOURNAL  WINTER 2014 NEWEA JOURNAL  WINTER 2014  |  43

Design with community in mind
stantec.com/water

Our team of wastewater engineers 
deliver solutions that minimize cost 
and maximize sustainability.

We apply the  
most appropriate  
and cost-effective  

wastewater solutions
the first time,  
every time

|  MERCURY—AN OlD PROblEM WITH NEW IMPlICATIONS  |

which, if exceeded, 
could cause a filter bag 
to rupture resulting in 
the potential release of 
accumulated mercury 
from the bag filter. The 
alternation between 
trains occurs using a 
pressure differential 
switch, which engages 
when the desired 
pressure differential 
is exceeded and then 
triggers automated 

valves to direct flow to the other train.
Operators are notified through the building 

automation system when the filter train has been 
switched, prompting the operator to change the filters 
as soon as possible. The system will not automatically 
divert back to the other train until the filters are 
changed and the operator acknowledges the filter 
differential pressure alarm at the control panel.

Following filtration, two 1,000-pound (455-kg) 
GAC media vessels are operated in series. The series 
configuration will allow media in the first vessel to 
be completely used before it needs to be changed 
without adversely affecting the system’s treatment 
capabilities.

An extensive piping assembly is included with 
the GAC media vessels to assist with operation and 
maintenance. The GAC media vessels are connected, 
so each vessel can operate independently or in 
reverse order. If one of the media vessels requires 
maintenance, backwashing, or media change out, the 
other unit can be operated by opening and closing a 
series of manual valves. The vessels can also operate 
in reverse order to ensure that the media in both 
vessels can be completely used.

The GAC media vessels also feature a manually 
activated backwashing system. As mentioned 
previously, a main source of mercury concentration 
is the biological growth present in the wastewater. 
GAC media provides a bed for the biological growth 
to accumulate and reproduce. This layer can build 
up such that passing wastewater through the unit 
is difficult. In this case, a backwash pump can be 
engaged to backwash treated wastewater through 
the GAC media vessels. Backwash water is directed 
to a single bag filter vessel and discharged back to 
the treatment system headworks. This allows for the 
biological growth that was backwashed off the GAC 
to be captured by a dedicated filter. The remaining 
backwash water can be reprocessed through the 
system. GAC vessel size was determined by the 
amount of media needed over a year and the desired 
frequency of media change out. Since changing the 
media is laborious, it was not desired to occur more 
than twice per year. Based on using two 1,000-pound 

(455-kg) vessels, the estimated maximum change out 
frequency was two times per year per vessel.

Wastewater treated by filtration and GAC adsorp-
tion is then discharged to the final pH neutralization 
tank prior to the wastewater entering the sewer 
system. The final neutralization system has been 
designed using a series of diversion valves to auto-
matically direct out-of-spec pH wastewater to a pit in 
the floor which transfers the out-of-spec wastewater 
to the headworks for reprocessing.

additional dESign ConSidErationS
Because the nature and characteristics of laboratory 
wastewater can change over time, several additional 
design features were included to allow for future 
system modifications. For example, additional 
connections in the form of blank flanges and piping 
connections were provided for the possibility of 
adding ultraviolet disinfection to the equalization 
tanks to keep biological growth to a minimum. 
Chemical injection ports were added to the final 
pH neutralization tank to allow for future addition 
of chlorine to the final tank for biological growth 
control. Piping connections and stubs were provided 
after the GAC vessels to allow IX vessels to be added 
should the wastewater characteristics change and 
additional dissolved mercury removal capability be 
required. 
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AbSTRACT  |  One of the primary objectives of industrial pretreatment is to remove the constituents that 

will not be treated at the municipal treatment plant. sometimes this is as simple as pH neutralization, but 

can be as complex as treatment for heavy metals. Treatment processes typically require chemical addition, 

and this article will focus on best practices for selection of treatment chemicals to mitigate toxicity, 

improve treatment performance, and provide other sustainability benefits. it will include a discussion 

on understanding the implications of sampling new chemicals in the treatment process, as well as a 

brief discussion on the Toxics Use Reduction Act (TURA) and other regulatory requirements targeted at 

identifying opportunities to reduce wastes and usage of potentially harmful chemicals. Ultimately, this 

article is intended to help an industrial operator strike a balance among obtaining adequate treatment, 

optimizing chemical use, minimizing toxic chemicals, and meeting permit.
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Industrial wastewater pretreatment is the first step to a longer process of 
treating wastewater to prepare it for discharge to the groundwater, rivers, 
or other water bodies. Pretreatment targets constituents that are specific to 
the industrial facility and that will not be treated at the municipal treatment 
plant. This can be as simple as pH neutralization or as complex as treatment 
for heavy metals. Industrial pretreatment systems can be located at a wide 
range of industries, including research and development laboratories, hospi-
tals, schools, electroplating, semiconductor manufacturing, pharmaceutical 
production, and facilities handling discharges that could contain chemical 
residuals. Treatment processes typically require chemical addition, and 
selection of these chemicals traditionally focuses on which chemical is best 
for the particular treatment. Today, other considerations are necessary 
when selecting treatment chemicals, such as reducing toxicity and other 
safety risks for operators, assessing impacts on mechanical equipment, and 
understanding the impacts on energy use and sustainability. 

 The primary objective for pretreatment is obviously compliance in meeting 
permit limits. The effluent leaving the pretreatment facility is an operator’s 
final product, and several factors can affect the quality of this final product 
particularly when a new process, chemical, or equipment modification 
is introduced. The key to successful industrial wastewater treatment is 

understanding the ingredients (influent) and the final 
product (effluent). This helps to formulate the steps 
in between. To better understand the influent, waste-
water operators should spend time with the produc-
tion line operators, laboratory staff, researchers, 
or any of the front-end users to understand their 
day-to-day procedures. This will allow a wastewater 
operator to understand what is coming to the treat-
ment system, how frequently it is being discharged, 
which decisions are being made on the floor, and how 
these decisions can affect the wastewater influent. 
It also lets the wastewater operator understand the 
pressures and restrictions that these team members 
are dealing with. This may also be a great time for 
a wastewater operator to identify potential waste 
reduction opportunities right at the source. 

 Point source reduction is one of the first options 
for improving wastewater pretreatment from 
a sustainability and a treatment perspective. A 
wastewater operator should work with production 
staff or lab technicians to determine whether any 
contaminants can be removed from the production 
line or laboratory procedure. Other considerations 
include whether there can be recovery by adding 
process solutions back through the line or by using 
evaporation. For example, reducing drag-ins, drag-
outs, changes in rinsing configurations, and drain 
boards are all options that should be considered in a 
production line. 

 Beyond point source reduction, another key step 
to successful pretreatment is understanding any 
changes in the upstream process. It is on the floor, 
either production, laboratory, or hospital, where the 
changes happen, and these changes can dramatically 
affect the influent for the wastewater operator. One 
way to control these changes is to implement a strict 
protocol for introducing new chemicals. This should 
be implemented across the entire facility—both on 

the floor and for use in the treatment plant.  
A safety data sheet should be reviewed and approved 
by an appropriate person or team before any new 
chemical comes into the building. A bench test of 
the product should be conducted to make sure it 
works as advertised, and the waste byproduct should 
be accumulated and the effects on pretreatment 
evaluated on scale with discharges and its effects. 
Reporting hazardous materials is not a new concept, 
and it may be becoming the standard operating 
procedure in most industries now. However, caution 
is needed when a vendor gives a gallon or two of 
“new” product to an engineer and says, “Try a little 
of this, it works great.” Sometimes these little favors 
can wreak havoc not only on a production line, 
but more importantly on a wastewater treatment 
system. In addition to the impacts on the system, 
chemical tracking is critical to initiatives such as the 
Toxics Use Reduction Act (TURA) in Massachusetts, 
which was enacted in 1989. 

 TURA has been a successful approach in reducing 
the use of toxic materials. This environmental 
program refocuses attention away from treatment 
of toxic wastes which have already been produced, 
and toward the elimination or reduction of toxics 
at the point of production. The TURA regulations 
(310 CMR 50.00) require that large-quantity toxic 
users (LQTUs) report annually on their use of toxic 
materials as well as plan to help uncover any oppor-
tunities to reduce their wastes and their usage of 
potentially harmful chemicals. TURA planning and 
reporting requirements apply to facilities that meet 
all three of the following criteria:

• Process or manufacture at least 25,000 pounds 
(11,000 kilograms) or otherwise use at least 10,000 
pounds (4,500 kilograms) of substances regulated 
under SARA Title III and CERCLA 101 and 102

• Employ 10 or more full-time employees 
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• Fall within Standard Industrial Classification 
(SIC) code 10-14; 20-39; 40, 44-49; 50-51; and 72, 73, 75 
and 76

Regulations similar to TURA throughout the 
country are intended to reduce the use of toxic 
materials. This approach is good from an environ-
mental, health, and safety perspective as well as 
from a treatment perspective. The less toxic the 
incoming ingredients/influent, the easier it is to 
treat wastewater and the less toxic the final product/
effluent is.  

In a world driven by cost-effectiveness and 
production efficiency, the primary focus for some 
companies is to get the product off the line and out 
the door. From first-hand experience, removal and 
replacement of thousands of gallons of chemicals 
has occurred simply because time did not allow for 
the proper analysis to confirm if the production 
baths were truly contaminated. Many savvy engi-
neers have well-tested troubleshooting techniques 
to identify contamination sources, but many times 
after exhausting all the in-house tests, the only 
alternative is to send out for laboratory analysis and 
wait a few days for results. In some cases, when two 
sources have been identified as the potential sources 
of contamination, rather than waiting for the labora-
tory analysis, the team may be instructed to change 
them both and send them to wastewater pretreat-
ment. Unfortunately, managers, production line 
workers, or laboratory researchers sometimes forget 
that when they flush it down the drain it is still a 
problem for the company. A pretreatment system is 
not a magical system that will rid all wastewater of 
any contaminants. A wastewater facility is designed 
to target particular constituents in particular 
doses and frequencies. So when someone orders a 
discharge to be sent to the wastewater treatment 
system because he or she does not want to wait for 
the lab analysis, it is like sending an operator a pile of 
unknown ingredients and expecting the individual 
to be able to create the same, compliant product/
effluent as usual. It is critical to let the wastewater 
operator know about these types of discharges 
and to work with that individual to characterize 
the wastewater as well as possible to maximize the 
potential for adequate treatment. 

Once the wastes reach the wastewater treatment 
system, numerous process options are available. 
New chemistry, sludge dryers, ion exchange, evapora-
tion, electrowinning, and electrodialysis are a few 
processes that can reduce or may even eliminate the 
hazardous discharge completely. As an example, ion 
exchange can recover the primary metals from rinse 
waters and they can be polished for reuse out on the 
lines. The capture columns can be regenerated and 
the regenerate solution evaporated to make a new 
bath. Although this is a simplified description, it is 
an example of how a properly designed, installed and 

operated system can transform a waste stream from 
treatment and discharge to drain into a closed-loop 
no-discharge system instead. 

The wastewater treatment process has many 
stages where improvements can be made to strike 
a balance among performance, safety, and sustain-
ability. Key components include understanding 
the upstream processes, working with the team 
members who are creating the wastewater discharge, 
and communicating any changes. For the safety of 
the production line and laboratory employees, as 
well as for the well-being and sanity of wastewater 
treatment operators, identifying all the chemicals 
being used in the facility is critical, because the 
impacts and interactions of chemicals are central to 
every stage of a facility’s operations. 
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environmental analysis, audits, monitoring, 
permitting, equipment installation, toxic use 
reduction, training and environmental compli-
ance engineering projects. Prior to joining EBI 
Consulting, Mr. Bianco was the environmental 
supervisor for a large stamp, plate, and mold 
manufacturer responsible for federal and state 
emissions reporting, state and local wastewater 
permit compliance, wastewater collection and 
treatment, industrial pretreatment facilities and 
program design, toxic use reduction planning, 
solid and hazardous waste disposal.
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key steps to successful coagulation  
and flocculation
HUgH TOzER, p.E., Woodard & Curran inc., portland, ME

AbSTRACT  |  Many industrial wastewater treatment plants use coagulation and flocculation to remove 

phosphorus, heavy metals, and other solids that would not practically settle in conventional clarifiers.  

The successful design and operation of these systems must consider the wastewater characteristics, 

treatment chemistries, mixing, solids recycle, and testing.

KEYWORDS  |  Coagulation, flocculation, precipitation, phosphorus, heavy metals, particle size, pH, 

mixing, solids recycle, CoMag, Hds, jar tests, pilot tests

|  KEY STEPS TO SUCCESSFUl COAGUlATION AND FlOCCUlATION  |

Industrial treatment systems use coagulation and 
flocculation to remove fine solids that would settle 
too slowly for conventional clarifiers or be too small 
for removal by filters. A chemical coagulant destabi-
lizes suspended particles and forms an amorphous 
floc that helps sweep particles from the solution. 
The addition of a flocculant aid aggregates the floc 
particles into solids large enough to be removed by a 
clarifier or dissolved air flotation. 

Of the many factors that affect the design 
and operation of these systems, five of the most 
important are wastewater particle sizes, treatment 
chemistries, mixing, solids recycle, and testing. 

waStEwatEr PartiClE SizE
Coagulation and flocculation are needed when 
the wastewater contains small particles that do 
not settle in a reasonable time. Their high surface 
area-to-mass ratio contributes to drag, which slows 
their settling velocities. Figure 1 illustrates the 
approximate time for discrete particles of different 
sizes to fall 10 feet (3 meters), a depth typical of many 
clarifiers. In suspensions of solids, particle interac-
tions would affect the actual settling velocities, but 
the need for coagulation and flocculation would 
remain. By contrast, grit and coarse sand settle 
quickly enough to use simple sedimentation. 

Phosphorus removal by ferric chloride addition is an 
example of a process needing coagulation and floccula-
tion. The treatment produces iron phosphate (FePO4 in 

the graph) solids, which are approximately 0.4 microns 
across (Smith, 2007) and would take more than 240 days 
to settle 10 feet (3 meters). Heavy metals precipitated 
as sulfides or hydroxides are also small, typically 
ranging from 2 microns to more than 20 microns 
(Patterson, 1987). They would take hours to settle in a 
clarifier without coagulant and flocculation. 

trEatMEnt CHEMiStry
A wastewater system must use a coagulant that 
works at a pH compatible with the rest of the 
processes. Coagulants are most effective within a 
specific pH range, and performance degrades outside 
these limits. In pure water, aluminum-based coagu-
lants operate best between a pH of 6.0 to 7.8, and 
iron-based coagulants work best from a pH of 7.0 to 
9.0. Figure 2 illustrates the iron (III) species present 
at different pH values. The lowest solubility of the 
iron hydroxide, the solid associated with sweep floc, 
is close to a pH of 8.2. Its solubility increases as the 
pH moves in either direction from this low point. 

The colored squares in Figure 2 illustrate the 
optimal pH values for precipitating cadmium, 
copper, lead, nickel, and zinc as hydroxide solids 
(squares shown at different locations on the y-axis 
for clarity only). The best pH values for precipitating 
these metals are higher than the optimal pH for iron 
hydroxide floc formation. Copper, lead, and zinc are 
close, but the designer might need a different type of 
coagulant to remove cadmium. 

Although ideal curves like those in Figure 2 can 
help guide the selection of coagulants, wastewaters 
are complex and ion interactions affect the final 
treatment chemistry. Most industrial wastewaters 
contain ions that affect the operating pH for coagu-
lants. Multivalent anions can shift the optimal pH 
toward acid. Black, Rice, and Bartow in 1933 evaluated 
the impact of sulfate on the rate of floc formation 
using aluminum coagulation (AWWA, 1971). Without 
sulfate, the fastest coagulation occurred in a narrow 
band around a pH of 7.2. Sulfate additions broadened 
the acceptable pH range. With as little as 125 mg/L 
sulfate, the rate of floc formation was equally good 
for pH values from 5.0 to 7.0. 

Packham observed a different effect with ortho-
phosphate additions (AWWA, 1971). The optimal pH 
for turbidity removal shifted from 7.2 to as low as 
5.0 with progressively higher orthophosphate addi-
tions, but the shape of the solubility curve did not 
substantially change. 

Researchers have observed similar phenomena 
with the precipitation of phosphorus and metals. The 
pH for optimal precipitation can vary with the waste-
water characteristics and even with the alkali used 
for pH adjustment. Smith (2007) found that phos-
phate could be reduced to very low concentrations 
for pH from 3.5 to 8.5 if other conditions (e.g., mixing) 
were optimal. In another study, researchers tested 
different alkalis for chromium precipitation from 
tannery wastewater. The best performance using 
sodium hydroxide was at a pH of 9.2; it was a pH of 
9.0 with hydrated lime, 8.5 with sodium carbonate, 
and 7.8 with ammonium hydroxide (EPA, 1977). 

The impact of pH and ions on precipitation and 
coagulation indicates the need for thorough testing 
to determine the correct treatment chemistry for a 
particular wastewater. The tests must evaluate the 
best conditions for coagulation and precipitation. 

In addition to sweep floc formation, coagulation 
depends on charge neutralization (WEF, 2006). 
Surface charges cause colloidal and fine suspended 
particles to repel each other, helping to keep the 
solids in suspension. The coagulant neutralizes the 
charge, allowing the solids to coalesce. 

The operating pH changes the surface charge of 
the particulates and coagulant, with the point of 
zero charge (PZC) being the pH at which the net 
surface charge is zero (Kosmulski, 2009a, 2009b). 
For example, iron phosphate precipitate has a PZC 
of approximately 3.0. Its surface charge is positive 
below a pH of 3.0 and negative above 3.0. Other 
solids in wastewater, such as aluminum phosphate, 
many metal sulfides, clays, and oil droplets, also 
have negative charges at a higher pH. By contrast, 
iron hydroxide has a PZC value of approximately 
8.5 (Montgomery, 1985). It has a positive surface 
charge below 8.5. Surrounded by positively charged 
coagulant particles, the negatively charged iron 
phosphate precipitates can approach each other and 
coalesce into larger, fragile particles. The addition of 
a negatively charged anionic flocculant aid (polymer) 
can bring these solids together into floc large 
enough to settle. However, excess anionic polymer 
can reverse the charge neutralization, resulting in 
turbid effluent. The operator can perform jar tests to 
identify the appropriate polymer dose. 

Figure 1.  
Settling times for spheres 
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wastewater. This is particularly a 
problem in phosphorus removal 
systems where the coagulant is 
used for both precipitation and 
coagulation.

Mixing in the flocculation tank 
is more gentle (G = 10 to 75 sec -1) 
than in coagulation. If hydrofoil 
mixers are used, the polymer 
can be added at the impeller to 
improve dispersal of the chemical. 

SolidS rECyClE
Some treatment processes return 
or recycle some of the settled 
solids to the coagulation tank. 
An example is CoMag, which has 
used a variety of coagulants to 
remove phosphorus, heavy metals, oil, and solids. 
Another example is high-density solids (HDS), 
which uses lime to treat mining wastewaters. In 
both cases, the return solids increase the mass of 
floc available to sweep fine particulates from the 
water without having to increase the coagulant 
dose. In the case of HDS, the return solids provide 
more time to dissolve the lime. Systems that 
return solids typically use less coagulant, in some 
cases reducing the dose by over half. However, 
there are limits to the benefits of solids recycle. 
Floc particles become more crystalline as they 
age, making them less effective in removing solids 
(Smith, 2007). 

tESting
The successful design and operation of coagula-
tion and flocculation processes requires thorough 
testing. Jar tests are an effective tool for screening 
different chemistries. The manufacturers of the 
Phipps and Bird gang stirrer provide guidance on 
the test procedures (phippsbird.com/jar.html), and 
several textbooks outline the tests (Hudson, 1981). 
Key steps to remember include: 

1. Collect fresh, representative samples
2. Prepare fresh diluted reagents
3. Systematically evaluate variables  

(e.g., reaction times, pH, doses)
4. Document all results
5. Remember that the jar test results are only 

an approximation of full-scale operations
Pilot testing is recommended for most indus-

trial wastewaters because of their complex nature. 
A pilot test will provide a better understanding of 
reaction times, solids generation, and treatment 
performance with a larger sample of water, and it 
may identify issues not observed in a jar test (e.g., 
scale formation). 
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table 1. Coagulants and their properties

name typical 
Form

Formula Specific 
gravity  
(g/cc)

pH  
@ 1%

∆ alkalinity 
as CaCo3

(mg/l)

tSS  
increase  
(mg/l)

Alum 48.9% L Al2(sO4)3 
. 14.3 H2O 1.33 3 to 4 - 0.50 + 0.26

Lime 93% s Ca(OH)2 12 + 1.35 + 1.35

Ferric chloride 38.5% L FeCl3 1.35 3 to 4 - 1.85 + 0.66

Ferrous sulfate 98% s Fe2sO4 
. 7H2O 3 to 4 - 0.36 + 0.32

sodium 
aluminate

38% L Na2Al2O4 1.48 11 to 12 + 0.61 + 0.95

polyaluminum 
chloride

10.5% L 
Al2O3

Al2(OH)3Cl3

(typical)
1.26 3 +/- Negligible + 0.16

L = liquid; S = solid
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CoagulantS and FloCCulant aidS
Table 1 lists some common coagulants and their 
properties, including the change in alkalinity and 
the approximate mass of solids formed for a 1 mg/L 
addition of coagulant (dry weight basis, DW). 

Coagulants such as alum consume alkalinity 
(negative value in table) when they undergo 
hydrolysis (see equation). The addition of 1 mg/L of 
filter alum (DW) uses 0.5 mg/L CaCO3 alkalinity and 
produces approximately 0.26 mg/L Al(OH)3 solids. 
The wastewater system may need to add an alkali 
such as sodium hydroxide if the coagulant drops the 
pH outside the desired range. 

The first reaction is:

In practice, the hydrolysis continues beyond this 
first reaction, forming large amorphous molecules, 
such as [Al8(OH)20]4+. These molecules create the 
gelatinous floc that sweeps fine particles from 
solution. 

In addition to iron and aluminum salts, manufac-
turers produce a number of proprietary cationic, 
anionic, and nonionic polyelectrolytes that may be 
appropriate for some industrial wastewaters. Some 
function better at the alkaline pH used to precipitate 
some heavy metals. Though polyelectrolytes cost 
more, their dose is typically lower and they often 
produce less sludge. 

A thorough evaluation of polyelectrolyte coagu-
lant and flocculant aids should include toxicity 
tests if they are part of the permit. Some cationic 
polyelectrolytes have exhibited toxicity, particularly 

to Ceriodaphnia Dubia (Fort & Stover, 1992 and 1995; 
Rowland, 2000). Toxicity has also been observed 
with anionic polyelectrolytes in an emulsion. The 
emulsifying agents, rather than the polyelectrolyte, 
appeared to be the cause of the toxicity. 

MiXing
Mixing type and intensity affect the performance 
of precipitation, coagulation, and flocculation 
processes. Smith evaluated mixing intensities for 
coagulant addition from G of 2 sec-1 to 425 sec-1 
and found that the most intense mixing improved 
phosphorus removals. “Instantaneous phosphate 
removal is more efficient when metal-hydroxides 
are being formed under high G conditions, providing 
ample opportunity for contact between ferric and 
phosphate ions, and the flocs produced have a higher 
surface area.” (Smith 2007).

The designer needs to consider the wastewater 
flow and chemical feed systems when selecting the 
type of mixer for coagulant addition. A tank with an 
axial flow mixer provides superior control of mixing 
energy, irrespective of the flows. Static inline mixers 
should be limited to plants with steady wastewater 
and chemical flows. Because the mixing intensity in 
a static mixer rises and falls with the flow, a mixer 
that works well at average flows, and does not 
impart excessive headloss at maximum flows, may 
not provide enough shear at low flows. A static mixer 
also provides longitudinal mixing. If the chemical 
arrives in pulses, typical of many metering pumps, 
the coagulant will not be well distributed in the 

Al2(SO4)3∙14.3H2O+3Ca(HCO3)2             3CaSO4+2AL(OH)3+6CO2+14.3H2O 
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in the first week of November, the state of Washington 
Appeals Court overturned a ban on the use of Class b 
biosolids that had been imposed by Wahkiakum County. 
This case has been closely watched by those involved 
in biosolids management around the continent. The 
Northwest biosolids Management Association (NbMA) 
closely tracked the case. it reported:

“Following the oral argument held July 1, 2014, the Court 
was tasked with determining whether the County’s Class 
b biosolids and septage ban irreconcilably conflicted with 
the state law….The Court’s published opinion outlines their 
comprehensive review of both sides, with resounding 
support to uphold the duty assigned to Ecology by the 
legislature to safely manage and regulate biosolids in the 
state….The Court also highlighted state supreme Court 
cases that support their decision to uphold the current 
[state] biosolids regulatory framework. Ecology and the 
amici supporting them were adamant about the effect 
one ban could have in other counties across the state 
and nation. The Court agreed, stating that ‘if local govern-
ments have the power to ban land application of biosolids, 
land application of biosolids could be banned throughout 
the state, clearly thwarting the legislature’s purpose of 
recycling biosolids through land application rather than 
landfill disposal or incineration. The County’s ordinance 
thwarts the express purpose of the legislature and, thus, is 
irreconcilable with state law and unconstitutional.’”

The Wahkiakum County ordinance banned land 
application of Class b biosolids while allowing Class A 
biosolids use and landfill disposal of either one. it was 
passed by the county in 2011 over concerns about surface 
water quality and traces of heavy metals and chemicals 
in biosolids (concerns that apply to Class A biosolids 
as well). The Washington department of ecology (dOE) 
sued the county, and a Cowlitz County judge upheld the 
ordinance. dOE appealed last winter, and the November 
judgment was the result.

According to the National Law Journal, “James 
slaughter, a principal at Washington’s beveridge & 
diamond who represented several amicus groups in the 
case,… said the ruling provides an additional precedent in 
a long line of preemption challenges across the country 
over the use of biosolids. ‘The litigation is not frequent, 
because it [biosolids recycling] is largely a very successful 
practice. it benefits all communities that generate sewage 
sludge and it provides farmers with a bulk organic fertil-
izer they like…. However, there have been a number of 
states where these clashes have arisen, and the trend is 
very much in favor of preemption of local biosolids bans.’’’

According to several media accounts, Wahkiakum 
County plans to appeal to the Washington supreme Court. 
A TdN Online article quoted daniel bigelow, attorney for 
the county, as saying, “What we’re talking about here is 
how much additional regulation local government can put 
on something that’s already been regulated by the state. 
The general idea behind county government is that for 

local issues—and the local ecology is particularly a local 
issue—there should be local people making local laws. We 
feel this is legitimately one of those, but the state doesn’t 
think so.”

“The superior Court’s decision was based on the fact 
that the state legislature expressly stated that ‘to the 
maximum extent possible, biosolids should be used,’” 
slaughter told the National Law Journal.

in New England, where local political power lies more 
with municipalities than counties, numerous municipal 
ordinances ban or severely restrict biosolids land applica-
tion—especially in New Hampshire. A long precedent for 
local control exists in this region. in addition, legislatures 
have not been as clear, perhaps, in their intent to require 
that biosolids be recycled when possible. However, some 
state solid waste management laws and plans, such as 
vermont’s, do set clear goals for recycling biosolids, 
indicating some legislative intent. it is uncertain whether 
or not such goals and related statements would provide 
enough basis for a case arguing that the state biosolids 
management program preempts a local ban. Those 
affected by local bans have generally declined spending 
the money and time required to challenge a local ban. 

Meanwhile, the ongoing kern County litigation in 
southern California, where the county has banned impor-
tation and land application of biosolids (Class A and Class 
b), also involves state preemption arguments. However, 
so far, the California courts have not addressed the 
substantive issues of the case. but that will change next 
year, as the city of Los Angeles, Responsible biosolids 
Management inc., and others (the plaintiffs) have asked 
the superior Court, County of Tulare, to permanently end 
any possible enforcement of the kern County ban known 
as Measure E. Court battles over Measure E have been 
ongoing since shortly after Measure E—a voter refer-
endum—passed on June 6, 2006. To date, Measure E has 
not been enforced, because of a preliminary injunction 
obtained by the plaintiffs. 

The plaintiff’s current brief begins, “The time has come 
to issue a permanent injunction against kern County 
Measure E, a discriminatory local voter initiative that bans 
a critical recycling practice, land application of biosolids. 
The Court of Appeal resolved the merits of this action 
in February 2013 when it affirmed this court’s rulings 
that Measure E was likely preempted and exceeded the 
county’s police powers. Five federal and state trial and 
appellate judges agree that Measure E is illegal and 
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Ebola and Biosolids
Many sectors in the U. s. and Canada have been 
improving protocols and preparations regarding 
the potential for an Ebola outbreak. There have 
been only a few cases of Ebola documented 
in the U. s., and most have been successfully 
treated. However, precautions are appropriate, 
given the severity of the illness caused by the 
Ebola virus. 

The wastewater management profession has 
taken Ebola seriously and is working with the 
Centers for disease Control (CdC) and others to 
understand and address any risks to wastewater 
management professionals. in early November, 

WEF conducted a webinar on the topic, which 
can be viewed via the WEF website. At press 
time, various organizations involved in waste-
water treatment were expressing concerns about 
unknowns regarding such questions as how 
long the Ebola virus can remain viable in various 
environmental media and whether there may be 
some risk of it being transmitted to wastewater 
workers. CdC officials do not think it likely and 
have stressed that even some people living with 
Ebola victims do not become infected; Ebola is 
transmitted by close, direct contact with bodily 
fluids of an infected person who is displaying 
symptoms. in early November, CdC released 
guidance recommending careful use of personal 
protective equipment for protecting wastewater 
workers. some water resource recovery facility 
managers are recommending increased attention 

and more thorough use of personal protective 
equipment (ppE), especially by those working 
with collection systems and pump stations. 
And some wastewater treatment facilities have 
worked with local hospitals to ensure that any 
bodily fluids from known Ebola patients will 
be disinfected prior to discharge to the sewer 
system.

What about potential risks to those involved 
in biosolids management? The research is not 
completely clear. However, it is likely that risks to 
workers via biosolids, which have been treated, 
are lower than those in collection systems and 
wastewater treatment processes. According to 
CdC, the Ebola virus likely behaves similarly 
to other envelope viruses; they are some of 
the most susceptible to being killed in the 
wastewater and solids treatment processes, and 
they do not survive long in typical environmental 
conditions. CdC considers the risk of transmis-
sion of similar envelope viruses via wastewater 
to be low. Class A biosolids have gone through 
treatments that inactivate or remove such viruses 
and other pathogens, making them safe for public 
use. Class b biosolids, on the other hand, may 
contain reduced levels of viable pathogens, and 
there are long-standing recommendations to take 
appropriate measures to reduce risks to workers 
and others exposed to Class b biosolids. see 
the 2002 CdC guidance for controlling risks to 
biosolids workers at: cdc.gov/niosh/docs/2002-
149/pdfs/2002-149.pdf. it stresses common-sense 
precautions such as avoiding any inadvertent 
ingestion of biosolids (e.g. via eating or smoking 
during work), regular hand-washing, and use of 
ppE.

Monitor the latest Ebola information at cdc.gov/
vhf/Ebola, including the interim Ebola guidance 
for wastewater professionals. 

Biosolids Court Cases around the nation

Ned beecher, Executive director 
Tamworth, N.H. 
603-323-7654  |  info@nebiosolids.org

For more information or to subscribe to  
NEbRAMail, NEbRA’s email newsletter 
visit nebiosolids.org
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Some wastewater treatment facilities 
have worked with local hospitals to 
ensure that any bodily fluids from known 
Ebola patients will be disinfected prior  
to discharge to the sewer system
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the north East residuals and  
Biosolids Conference

The North East Residuals and biosolids Conference, 
co-sponsored by the NEWEA residuals committee and 
NEbRA, was held in south portland, Maine, on October 22 
and 23. it began with tours of the biosolids management 
system at the Lewiston-Auburn, Maine Water pollution 
Control Authority (LAWpCA), which includes a new anaer-
obic digestion (Ad) facility (the first municipal digesters in 
Maine!) and solids composting.

The afternoon of that first day, the focus was on Ad, 
co-digestion, energy generation, and key new information 
on related issues such as 
fats, oils, grease (FOg), odor 
management, optimization of 
the feeding of outside wastes, 
and rapid volume expansion. 
The discussions continued into 
the evening with networking 
in the exhibit area and more 
networking at an irish pub in 
downtown portland.

October 23 included a full 
day of presentations on big-
picture decision-making and 
planning, biosolids land appli-
cation, environmental manage-
ment systems, harvesting of 
nutrients, and energy-neutral 
water resource recovery 
facilities—all timely topics. Mac 
Richardson, LAWpCA super-
intendent, gave the keynote 
address, a retrospective on 25 
years of advancing biosolids 
management. The day ended 
with updates on regulatory 
developments in five states  
and provinces. 

All residuals conference 
presentations are available on 
the NEbRA website (click to the 
Annual Conference page under 
Resources and Links) and on 
the NEWEA website.
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the plaintiffs ask that this court apply its prior analysis 
—ratified by the Court of Appeal—to issue a permanent 
injunction.”

in the summer of 2014, the state supreme Court 
dismissed the case, stating that the plaintiffs (city of Los 
Angeles and others) had not filed their original state 
court action in a timely fashion. This was kern County’s 
only victory to date. However, the supreme Court did not 
address any substantive issues. This means that the argu-
ments previously put forth in earlier stages of this case by 
the Tulare County superior Court and the Appeal Court 
have not been superseded by the state supreme Court. 
Therefore, the plaintiffs are hopeful that the same argu-
ments will prevail in the future, resulting in a permanent 
injunction against Measure E. A hearing in Tulare County 
superior Court is scheduled for January 15, 2015. The 
plaintiffs and other biosolids management professionals 
hope that this will be the last step in defeating the kern 
County ban.

Meanwhile, a pennsylvania court battle over biosolids 
use also continues. Next year, the pennsylvania supreme 
Court will hear that case, Gilbert v. Synagro, and will 
likely address questions about whether or not the state’s 
Right to Farm law applies to biosolids land application. As 
noted in a press release from beveridge & diamond, the 
law firm employed in these various biosolids cases, many 
other states have Right to Farm laws, so the pennsylvania 
case is also of great interest to biosolids management 
programs nationwide.

The pennsylvania supreme Court has addressed 
biosolids issues before—in a case that involved state 
preemption of a local ordinance. in November 2003, it 
found that a New Jersey biosolids management company, 
Hydropress, had standing in filing suit against a township 
because of the township’s restrictive biosolids ordinance 
and local biosolids tax. The state supreme Court found 
that two sections of the local ordinance were preempted 
by state laws and regulations, and ordered the town-
ship not to enforce them. However, the court said the 
remaining provisions could be enforced. The opinion, 
however, was held by barely a majority of the court and 
was accompanied by two minority opinions. One justice 
felt that Hydropress did not have standing in the case and 
that the case should have been dismissed without any 
consideration of the substantive issues. Three justices 
(including the chief justice), however, felt that the lower 
courts were correct in annulling the local ordinance in its 
entirety, stating that those courts “correctly recognized 
that the pervasive state regulation in this specialized 
area, embodied in and authorized by the solid Waste 
Management Act … indicates clear legislative intention 
to preempt the field from local regulation.” These three 
justices supporting Hydropress in that case continue on 
the court today, which means they have some knowledge 
and acceptance of the appropriateness of biosolids 
recycling to soils.

NEbRA continues to track these landmark biosolids legal 
battles. biosolids recycling has generally fared well in the 
legal courts, if not always in the courts of public opinion.

(top) Mac Richardson, 
lAWPCA superintendent, 
leads conference tour. 
(bottom) Travis Peaslee, 
lAWPCA assistant 
superintendent, showed 
conference attendees the 
new anaerobic digestion 
and combined heat and 
power systems.

CREATE.
ENHANCE.
SUSTAIN.

With offices throughout New England, our expertise 
in water, wastewater, water resources, community 
infrastructure, design-build, program and 
construction management enables us to provide 
comprehensive solutions to manage, protect and 
conserve our water.

www.aecom.com
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not be limited to individual leadership development 
but will include MA sustainability and the training 
needs of MA boards and executive committees. 

Mr. Carter is also a member of the HOD steering 
committee. The committee reviews and prioritizes 
information from committees and work groups, 
develops and summarizes the information, and 
advises and directs the speaker of the house and 
HOD. It also advises the board of trustees on stra-
tegic direction and public policy development. 

Michael Wilson is on the MA financial sustain-
ability committee, which is looking into helping MAs 
to plan for more robust financial goals. He is working 
with a subcommittee to develop board expense 
policies that will be shared with the committee in 
support of the financial challenges some MAs are 
addressing. NEWEA has an excellent financial model 
and is sharing its experience with the MA financial 
sustainability committee. Mr. Wilson has also taken 
on the vice chair position for the HOD nominating 
committee. The nominating committee is identifying 
future leaders within HOD and is responsible for 
soliciting and reviewing applications for next year’s 
HOD leadership. Mr. Wilson has also begun to use 
the WEFCOM website for communications with 
other delegates. He is working with the NEWEA 
most outstanding MA ad-hoc task force to prepare 
an award submission to WEF recommending 
NEWEA for that award at next year’s WEFTEC. 

In October, Dan Bisson began his first of a 3-year 
term as a WEF delegate. He has been nominated to 
serve as chair of the HOD nominations committee 
and will lead the placement of the next leaders of the 
WEF HOD. Mr. Bisson was also asked to serve on the 
value of water coalition task force. This task force 
is a water industry collaboration among national 
associations, engineering and construction firms, 
and private water companies and technology and 
service providers. These groups have come together 
to create a stronger, more united voice across the 
sector and to improve public awareness about the 
value of water. For details, visit: thevalueofwater.
org. The task force serves as a sounding board to 

WEF leadership and assists Linda Kelly (WEF’s senior 
director of development and strategic alliances) in 
providing feedback to and garnering support for the 
value of water coalition’s Water Works! campaign.

 
WEFTEC	Highlights:	Monday’s NEWEA luncheon 
again proved a big success, with a packed house 
offering members an opportunity to network and 
catch up with old friends. President Bradley Moore 
provided an overview of the latest NEWEA activities. 
He was followed by WEF delegates who shared 
WEF HOD plans for the upcoming year. During the 
luncheon, old friend George Vercelli was integrated 
into the Select Society of Sanitary Sludge Shovelers. 
Although he recently located to Winnipeg, Mr. 
Vercelli has been an active NEWEA member for 
more than 25 years, and he recently became the WEF 
membership committee chair. 

 In closing, we thank two outgoing NEWEA WEF 
delegates, Phyllis Arnold Rand and Jennifer Kelly 
Lachmayr, for their extensive efforts. Ms. Lachmayr 
has been elected as a WEF delegate-at-large, 
expanding NEWEA’s influence in HOD. We also 
congratulate and welcome our newest delegates, 
Messrs. Bisson and Wilson. Based on the many 
successful meetings and interactions with WEF 
leadership, staff and other MAs, NEWEA is well 
represented as one of the premier MAs in WEF.

 

NEWs

wEF 
delegate 
report

wEFtEC 2014 was held in New Orleans, 
with more than 22,000 water quality professionals 
in attendance. NEWEA was well represented 
throughout the convention by our leadership, 
members, and Operations Challenge teams. Saturday 
began with all the WEF delegates and NEWEA 
Executive Director Mary Barry participating in 
day-long training sessions and committee meetings.

It is important for NEWEA members to under-
stand the responsibilities of our WEF delegates, 
and since it has been awhile since these have been 
emphasized, here is a short update on what we do.

The House of Delegates (HOD) is the deliberative 
and representational body of WEF. It advises the 
WEF board of trustees on strategic direction and 
public policy development, and has authority to 
elect and remove trustees and officers to the extent 
provided for in the WEF constitution and bylaws. 
The HOD:

• Advises the board on strategic direction and on 
policies and initiatives of the Federation

• Reviews the budget report from the board and 
provides comments to the board on its consis-
tency with the strategic plan and other initiatives

• Confirms nominations from the president of 
members to serve as trustees on the board

• Elects the officers of the federation, except the 
executive director

• May remove trustees and/or officers in the 
manner provided by WEF constitution and bylaws

dElEgatE rESPonSiBilitiES
Delegates are required to be members in good 
standing of WEF, and one or more delegates are to 
be appointed or elected by each member association 
(MA). Delegates at large are to be nominated and 
confirmed in accordance with the WEF constitution 
& bylaws.

NEWEA delegates:
• Represent the interests of NEWEA

• Are WEF’s direct liaison to NEWEA
• Provide for timely two-way communication 

and transfer of information between HOD and 
NEWEA

• Work with NEWEA’s executive committee to bring 
forward issues of importance to NEWEA

• Participate in one or more WEF committees, with 
choices based on the qualifications or interests of 
the delegate and/or the specific needs of NEWEA

• Attend WEFTEC annually and participate in 
HOD meetings, including the House Orientation, 
discussion sessions, and two HOD business 
meetings

• Participate in one WEF MA exchange meeting 
(WEFMAX) annually at a location and date 
convenient for the delegate subject to the needs 
of NEWEA

• Participate in the NEWEA annual conferences 
and as voting members in NEWEA executive 
committee meetings, and assist in coordinating 
the WEF representative’s participation in the 
NEWEA annual conference

• Participate in one or more work groups, with 
choices based on the qualifications or interests of 
the delegate and/or the specific needs of NEWEA

Howard Carter is serving on the MA leadership 
development work group. This group, chaired by 
Delegate-at-Large Jennifer Lachmayr, will build on 
the developed guidance documents and PowerPoint 
presentations from the 2013-14 work group and 
continue the mission of addressing leadership 
training needs for the MAs. The work group will 
complete the series of PowerPoint presentations on 
membership recruitment and retention, produce 
and conduct webcasts, collect and evaluate feedback 
on the training, and determine if additional training 
is needed. The training materials may be used in 
peer-to-peer training sessions at future WEFTEC 
leadership days, WEFMAX meetings, MA leadership 
retreats and MA planning sessions. The relevance will 

The Operations Challenge 
competition was fierce and 
once again was a highlight 
of the WEFTEC week. 
Forty-two teams slugged it 
out for bragging rights as 
the best operators in the 
industry. All three NEWEA 
teams performed well 
and made us proud. One 
New England team, Force 
Maine (shown), received 
impressive hardware 
for winning the process 
control event for Division II.

MEMBErSHiP SEriES—nov. 6 and dEC. 4
A successful webcast membership series was conducted in 
November and early december with topics from the member-
ship recruitment and retention guidebook. The first webcast was 
on November 6 and focused on “Chapter 3—burnout.” The two 
presenters were paul pinault, WEF delegate from Florida Water 
Environment Association, and Jamie Eichenberger, speaker-
elect of HOd. The second webcast was on december 4 and 
focused on “Chapter 4—Operator Engagement/professionalism.” 
The two presenters for this webcast were david briggs, WEF 
delegate from Texas WEA, and Todd boling, WEF delegate from 
Nebraska WEA. both webcasts are available for viewing at: wef.
org/Members/page_ma_detail.aspx?id=6442451557.

NEWEA 
delegation 
poses with 

award winners 
from the 

Narragansett 
bay Commission 
and the NEWEA 
public education 

committee



58  |  NEWEA JOURNAL  WINTER 2014 NEWEA JOURNAL  WINTER 2014  |  59

 

EvENT

Preview

Hot topics

January 25 –28, 2015 • boston Marriott Copley place, boston, MA

W
e have some exciting 

additions to the 

Annual Conference—

the biggest and best wastewater 

forum in New England. NEWEA 

President Brad Moore will 

preside over this year’s confer-

ence featuring expanded 

technical sessions, two days of 

poster sessions, exhibitors, and 

the Awards Ceremony.

The technical program will 

include 33 sessions that span all 

areas of expertise in the water 

quality and resources profes-

sion. Topics are wide-ranging 

and will include emerging 

issues, practical applications, 

specific project experience, 

and lessons learned. New this 

year are sessions focused on 

selected “Hot Topics.” 

Conference Events
Sunday, january 25        

Registration – 4th Floor .................. Noon–4:00 PM

Monday, january 26

Registration – 4th Floor .................. 7:00 AM–6:00 PM

Technical Sessions 1–6 .................. 8:30–10:30 AM

Technical Sessions 7–12 ................ 2:00–4:30 PM

Exhibits ................................................ 10:30 AM–6:30 PM

Opening Session .............................. 11:00 AM

Exhibit Hall Reception .................... 4:30–6:30 PM

tuESday, january 27

Registration – 4th Floor .................. 7:00 AM–6:00 PM 

Exhibits ................................................ 8:00 AM–6:30 PM

Technical Sessions 13–18 ............... 9:00 –11:30 AM

Technical Sessions 19–24 ............. 1:30–4:00 PM

Exhibit Hall Reception .................... 4:00–6:00 PM

wEdnESday, january 28

Registration – 4th Floor .................. 7:30 AM–2:00 PM

Exhibits ................................................ 8:00 AM–1:00 PM

Awards Presentation & Gavel Passing ...11:00 AM

Technical Sessions 25–30 ............ 8:30–11:00 AM

Technical Sessions 31–33 .............. 1:00–3:00 PM

Event Hotel
Boston Marriott  
Copley Place Hotel
110 Huntington Avenue 
Boston, MA 02116 
617-236-5800

SINGLE—$199.00       
DOUBLE—$219.00

Conference 
registration
Register online/download 
a complete conference 
program at newea.org 
Phone: 781-939-0908

Early registration before 
January 9

Conference Exhibitors
ACF Environmental/Fabco Industries

ADS Environmental Services

Advanced Drainage Systems, Inc.

AP/M CentriPipe

Aqua Solutions, Inc.

Aquagen Infrastructure Systems, Inc.

Asahi/America

Associated Electro-Mechanics Inc.

Atlantic Fluid Technology

BAU/HOPKINS

BDP Industries

Bilfinger Airvac Water Technologies

Biosec Enviro., Inc.

BISCO Pump Systems

Blake Equipment Co.

Brentwood Industries, Inc.

Burt Process Equipment

Cabot Norit Activated Carbon

Carl Lueders & Company

Carlsen Systems, LLC

Casella Organics

Coyne Chemical Environmental Svcs.

CUES

David F. Sullivan & Associates, Inc.

DN Tanks

Duperon Corp.

Duke’s Root Control, Inc.

Eastern Pipe Service, LLC

Engineered Treatment Systems, LLC

Environmental Dynamics, Inc.

Environmental Operating Solutions, Inc.

Evoqua

F.R. Mahony & Associates, Inc.

F.W. Webb Co. – Process Controls Div.

Fay, Spofford & Thorndike

Flottweg Separation Technologies, Inc.

Flow Assessment Services

FlowWorks, Inc.

Flygt Products – A Xylem Brand

Ford Hall Company

G.L. Lyons Associates

Gabriel Novac & Associates, Ltd.

Geomembrane Technologies Inc. (GTI)

Green Mountain Pipeline Services

Hach Company

Hamilton Kent LLC

Hanna Instruments

Hayes Pump, Inc.

Hazen and Sawyer

HOBAS Pipe USA

Holland Company

Infrastructure Technologies

Innovyze, Inc.

Inovair

J&R Sales and Service, Inc.

Kemira

Maltz Sales Company

Martinez Couch & Associates LLC

Mechanical Solutions, Inc.

National Filter Media

New England Environmental 

Equipment

Oakson

Pavers by Ideal

Perma-Liner Industries, LLC

PRIMEX Controls

Pump Systems Inc.

R.H. White Construction Co., Inc.

Resource Management, Inc.

RITEC Environmental

Rockwell Automation

Russell Resources, Inc.

Schulz Group, A Timken Brand

SDE, Inc.

SNF Polydyne, Inc.

Statewide Aquastore, Inc.

Synagro North East, LLC

SyTech, Inc.

Technology Sales Associates Inc.

The MAHER Corporation

Trumbull Industries

United Concrete Products Inc.

USA Blue Book

Vari-Tech, LLC

Vogelsang

Walker Wellington, LLC

Wastecorp Pumps LLC

Water & Waste Equipment, Inc.

WESCOR Associates, Inc.

Westech

WhiteWater, Inc.

Winters Instruments

Woodard & Curran

Yeomans Chicago Corporation

as of 10/28/14

|   A N N U A l  C O N F E R E N C E  &  E X H I b I T  P R E V I E W   |

• advances in Process Monitoring and Control

• Emerging technologies

• Funding Stormwater Management

• infrastructure resiliency

• revolutionizing training and learning How to learn

• Sustainable nutrient removal

new this year—
Two Graduate level 
Technical Sessions in 
addition to our Student 
Poster Competition
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Water
Environment

Transportation 
Energy

Facilities

Cambridge, MA • East Hartford, CT • Manchester, NH • New Haven, CT • Providence, RI

nEwEa

Alfred E. Peloquin, CT ....................................................... Brian Armet

Alfred E. Peloquin, MA ................................................James Barsanti

Alfred E. Peloquin, ME ................................................. Travis Peaslee

Alfred E. Peloquin, NH ...................................................Harry Stewart

Alfred E. Peloquin, RI .......................................................Janine Burke

Alfred E. Peloquin, VT ..................................................Robert Fischer

Asset Management ................................................ City of Dover, NH

Biosolids Management ................................................John Donovan 

Clair N. Sawyer ......................................................Edward Rushbrook

Committee Service ............................................................David Press

E. Sherman Chase ......................................................Aubrey Strause

Elizabeth Cutone  
Executive Leadership .............................................. Sidney Holbrook

Energy Management  
Achievement ............................Veolia Water/Plymouth, MA WWTP

James Courchaine Collection Systems .............John Sullivan, Jr.

Operator Safety ............................................................. Donald Dubiel

Operator, CT ............................................................Daniel Sullivan, Jr.

Operator, MA ......................................................................Linda Schick

Operator, ME ...............................................................Michael Tibbetts

Operator, NH................................................................. Kenneth Noyes

Operator, RI .................................................................... Shawn Murphy

Operator, VT .............................................................Kevin McLaughlin

Past President Plaque & Pin ................................. Michael Bonomo

Public Educator ..................................................................Andrew Fish

SJWP - CT ..............................................................................Bridget Oei

SJWP - ME .............................................................................Mary Butler 
SJWP - NH ......................................................................Deepika Kurup

SJWP - VT ..............................................................................Nevil Desai

Wastewater Utility...................City of Montpelier Water Resource  
Recovery Facility, Montpelier, VT

Young Professionals ..........................................................Dustin Price

wEF (presented at wEFtEC)

Operations Challenge .....................................................Force Maine

Operator Ingenuity......................................................... Michael Carle

Public Education .........................................................................NEWEA

Water Quality  
Improvement ....................................Narragansett Bay Commission

WEF Fellows ..................................................................... James Crook

WEF Fellows  ........................................................................... John Hart

WEF Service ................................................................. Jeanette Brown

wEF—Ma awards

Arthur Sidney Bedell ............................................... Steven Freedman

George W. Burke, Jr. ...............Winnipesaukee River Basin WWTP

Lab Analyst Excellence ......................................................Mary Jersey

William D. Hatfield ...........................................................Stephen Sloan

Quarter Century Operator ..........................................Gregory Thulen

Quarter Century Operator ..............................................Mario Leclerc

Quarter Century Operator ................................................. Michael Bisi

Quarter Century Operator ...................................Phyllis Arnold Rand

Quarter Century Operator ............................................Timothy Baker

WEF Life Membership ....................................................James Pappas

WEF Life Membership ............................................. Joseph Shepherd

WEF Life Membership ..................................................... Roger Janson

WEF Life Membership ....................................................Russell Adams

WEF Life Membership ............................................. Steven Freedman

WEF Service/WEF Delegate .................................Jennifer Lachmayr

|   A N N U A l  C O N F E R E N C E  &  E X H I b I T  P R E V I E W   |

2014 award recipients

it’s prime time.
Join us at the NEWEA 2015 Spring Meeting & Exhibit
June 7 – 10, 2015  |  Omni Mount Washington Resort, Bretton Woods, New Hampshire

announcing the call for presentations and papers
Visit the NEWEA website for more information or to submit an abstract

84 Daniel Plummer Road,Goffstown, NH
804 Plumtry Drive, West Chester, PA

Toll-Free: 888-311-9799 www.flowassessment.com

FLOW ASSESSMENT long term monitoring 
systems give you data driven information for real 

time assessment and in depth analysis.

We provide much more than raw data. 
Our expert technical staff assists you in 

understanding the information we provide 
and our web based record storage gives 

you 24/7 access to current conditions 
plus accumulated history.

MUCH MORE THAN RAW DATA
Actionable information and a staff to help you translate it.

Permanent Wireless Telemetry Systems
 Inflow/Infiltration Studies • Smoke & Dye Testing

Inspections • Inter-municipal Flow Monitoring
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EvENTs

Specialty 
conference 
proceedings

watErSHEd ManagEMEnt 
and StorMwatEr
Hosted by NEWEA’s Watershed 
Management and Stormwater 
Committees 

October 16, 2014 
Mystic Marriott, Groton, Connecticut

Meeting registrants included: 83 
attendees and 11 exhibit displays for a 
total of 94 registrants. 

The technical presentations commenced 
on Thursday with NEWEA Watershed 
Management Committee Chair Phil 
Forzley; NEWEA President Brad Moore, 
and Mark Oefinger, Town Manager, 
Groton, Connecticut providing the 
Welcome and Opening Remarks to 
meeting attendees. 

tECHniCal PrESEntationS

Update on Local and Regional 
stormwater issues 
• Moderator: Ginny Roach, CDM Smith; 

Chair, Stormwater Committee 
Christopher Stone, CT DEEP and Thelma 
Murphy, EPA Region 1

stormwater Utilities panel discussion 
• Moderator: Mike Walsh, CDM Smith 

with: James Laurila, Northampton, MA; 
Maria Rose, Newton, MA; Terrance 
Sullivan, Fall River, MA; Brad Moore, 
Bangor, ME

Two Concurrent Sessions were held.

ConCurrEnt SESSion 1
• Moderator: Aubrey Strause, Fuss & 

O’Neill

tESting tHE watErS—tMdlS, MS4s 
and FinanCing

Chesapeake bay Watershed 
implementation plans—Large-scale 
stormwater infrastructure Retrofit to 
Achieve TMdL Compliance 
• S. Ali Abbasi, Prime AE Group, Inc.

MassdOT’s impaired Waters program— 
A Case study of Ms4 Compliance
• Jennifer Doyle-Breen, AECOM

implementing stormwater Utilities in Two 
southern New England states  
• James Riordan, ESS Group, Inc. 

CrEativE wayS to MEEt tMdl 
rEQuirEMEntS

Restoring impaired streams to Meet 
TMdL Requirements and Create public 
Amenities
• Kelly Mattfield, Brown and Caldwell 

philadelphia Water department: Cobbs 
Creek Restoration, Floodplain Wetlands 
and green stormwater infrastructure 
improvements
• Antonio Federici, Dewberry 

integrating Oyster Reef and salt Marsh 
Restoration to Enhance Estuarine Water 
Quality, Wellfleet, MA
• Robert Rafferty, Environmental Partners 

Group 

ConCurrEnt SESSion 2
• Moderator: Vinta Varghese, CH2M HILL

SignS oF tHE tiMES—CliMatE 
CHangE and intEgratEd Planning 

bWsC Climate Change impact 
Assessment and Cip Mitigation/
Adaptation strategy development 

• William McMillin, CH2M HILL and Charlie 
Jewell, BWSC 

integrated planning and permitting: 
Technical, Legal and Financial 
Opportunities and Challenges 
• Zach Henderson and Toby Fedder, 

Woodard & Curran and William Taylor, 
Pierce Atwood 

City of seattle integrated plan 
• Jeff Herr, Brown and Caldwell

advanCES in grEEn tECHnologiES

Reconstructing Commercial street with 
porous pavement to Mitigate stormwater 
discharges & improve Water Quality in 
provincetown Harbor 
• Jessica Janney and Sandra Tripp, GHD, 

Inc. 

Creating incentives for green 
infrastructure in vermont’s stormwater 
Management Manual
• Julie Moore, Stone Environmental, Inc. 

Mill River—Amalgamating green 
infrastructure into Existing Construction 
projects
• Cindy Baumann, CDM Smith 

EXHiBitorS
ACF Environmental 
Advanced Drainage Systems, Inc. 
Fay, Spofford & Thorndike 
Flow Assessment Services LLC 
GZA GeoEnvironmental, Inc. 
Hanna Instruments 
Hydro International 
Pavers by Ideal
StormTrap

SPonSor

CDM Smith

nortH EaSt  
rESidualS & BioSolidS
keeping Current
Hosted jointly by NEWEA’s Residuals 
Management Committee 
and the North East Biosolids & Residuals 
Association (NEBRA).

October 22 & 23, 2014 
Portland Marriott at Sable Oaks, South 
Portland, Maine

A two-day specialty conference, exhibit 
and tour 
Meeting registrants included: 106 
attendees and 12 exhibitors for a total of 
118 registrants. 

The technical presentations commenced 
on Wednesday, October 22, with NEWEA 
President Brad Moore and NEWEA 
Residuals Management Committee Chair 
Jonathan Keaney providing the Welcome 
and Opening Remarks to meeting 
attendees. 

In addition to the conference, an optional 
facility tour to the Lewiston Auburn Water 
Pollution Control Authority (LAWPCA) was 
held on Wednesday. A meet and greet 
reception was also held in the exhibit 
area on Wednesday.

tECHniCal PrESEntationS 
Wednesday, October 22

SESSion 1: Co-digEStion
• Moderator: Deborah Mahoney, Hazen 

and Sawyer

The power of FOg: Turning a bad 
situation into a good One 
• Melissa Hamkins, Wright-Pierce

Managing Food-Waste-Management 
Odors
• Raymond Porter, Porter Odor Science

scheduling Optimal Anaerobic digestion 
Feeding for Co-digestion Operations
• Barbara Wingler, Natural Systems 

Utilities

Full-scale Case study of Rapid volume 
Expansion of digester Contents
• Christopher Muller, Brown and Caldwell

An Anaerobic digestion system 
integrated with Wastewater Treatment 
in a public/private partnership Facilitates 
(Nutrient) Resource Recovery
• Alan Johnson, Quasar Energy Group

Thursday, October 23 
WELCOME & OPENING REMARKS: 
• Aubrey Strauss, MeWEA President and 

Andrew Carpenter, NEBRA President

SESSion 2: go For it!
• Moderator: Jason Turgeon, U. S. EPA 

Region 1

standing at a Crossroad: Navigating 
biosolids Management decisions in the 
Face of an Uncertain Future - 
• Matthew Van Horne, Hazen & Sawyer

Triple bottom Line Analysis of biosolids 
Management Options: TbL Model Results 
from the WERF Energy Neutrality project 
• Andrew Carpenter, Northern Tilth

Ridgewood, New Jersey: An Energy-
positive, Cash-positive Wastewater 
Treatment plant 
• Eugenio Giraldo, Natural Systems 

Utilities

KEYNOTE
25 years in the biosolids: Challenges, 
Changes, Chances & Conclusions
• Clayton “Mac” Richardson, Lewiston-

Auburn Water Pollution Control Authority

SESSion 3: nutriEnt CHallEngES & 
oPPortunitiES
• Moderator: Elaine Sistare, CDM Smith

side stream Nutrient Considerations and 
Nutrient Harvesting
• Eric Spargimino, CDM Smith

struvite—The deer island Experience
• Ethan Wenger, Massachusetts Water 

Resources Authority

you’vE got oPtionS! 
• Lystek
• BIOFerm
• Therma-Flite
• Crown Disintegrator

SESSion 4:  
riSing to tHE CHallEngE
• Moderator: Kenneth Scully, Fay Spofford 

& Thorndike

Class b Land Application—it’s Alive! 
• Jen McDonnell, Casella Organics

Using a biosolids Management system 
to Advance Quality practices
• Natalie Sierra, Brown and Caldwell

SESSion 5:  
rEgulation roundtaBlE
• Moderator: Ned Beecher, NEBRA

Maine Odor Regulations & Other Recent 
developments 
• Carla Hopkins, Maine DEP

vermont biosolids White paper & 
Regulations development
•  Eamon Twohig, Vermont DEC

New Hampshire biosolids Rulemaking 
2015
• Michael Rainey, NH DES

Massachusetts’ Organics ban & the 
biosolids program
• Gregg Cooper,  MassDEP

An Update from Nova scotia
• Ashley Hosier, Nova Scotia Environment

EXHiBitorS
Aqua Solutions, Inc.
BIOFerm Energy Systems
Casella Organics
David F. Sullivan & Assoc.
Lystek International Inc.
The MAHER Corporation
Resource Management, Inc.
Statewide Aquastore, Inc.
Technology Sales Associates, Inc.
Walker Wellington LLC
WeCare Organics LLC

SPonSorS
AECOM
Aqua Solutions, Inc.
ARCADIS
Brown and Caldwell
CDM Smith
David F. Sullivan & Assoc., Inc.
EST Associates, Inc.
Hazen and Sawyer, PC
Kleinfelder
NEFCO
RH White Construction Co.
Synagro Northeast LLC
The MAHER Corporation
Tighe & Bond, Inc.
Wright-Pierce
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MiCroConStituEntS: 
SourCES, SinkS and 
SuStainaBility
Hosted by NEWEA’s Microconstituents 
Committee

October 29, 2014 
Bentley College, Waltham, Massachusetts

The conference had 47 attendees.

The technical presentations commenced 
on Wednesday with NEWEA Vice 
President Ray Willis and NEWEA 
Microconstituents Committee Vice Chair 
Sandeep Sathyamoorthy providing 
the Welcome and Opening Remarks 
to meeting attendees. Three graduate 
students presented in a special poster 
session.

tECHniCal PrESEntationS 
• Moderators: Priscilla Bloomfield, CH2M 

HILL and Charles Tyler, MWRA

benchmarking Microconstituent 
biodegradation during biological 
Nutrient Removal 
• Wendell Khunjar, Hazen and Sawyer, PC

Evaluating the Role of Nitrification in 
pharmaceutical biodegradation during 
Wastewater Treatment 
• C. Andrew Ramsburg, Tufts University

Looking beyond The parents—The 
presence and Toxicity of Transformation 
products 
• Mark Benotti, Batelle/Bentley College

biosolids and soil—Remarkable Media 
for Managing Microconstituents 
• Ned Beecher, NEBRA

inputs of Contaminants of Emerging 
Concern into the Cape Cod Aquifer from 
Onsite and Centralized Wastewater 
• Laurel Schaider, Silent Spring Institute

Assessing downstream potential for 
Attenuation of Microconstituents in River 
systems Receiving Moderate Wastewater 
inputs 
• Allison MacKay, University of 

Connecticut

sEX and dRUgs—How and When to 
sample for Them 
• Patrick Phillips, USGS

Where the pipe Ends—Antibiotics and 
Antibiotic Resistance in the Ambient 
Environment 
• Ferdi Hellweger, Northeastern University

sustainability and Microconstituent 
Management—What are the big 
Questions?
• Tim Verslycke, Gradient

StudEnt PoStEr PrESEntationS

Exploring beta blocker Cometabolism 
by Mixed Culture biomass Communities 
from Water Resource Recovery Facilities
• Amy Hunter (Presenter), MS Candidate, 

Civil and Environmental Engineering, 
Environmental and Water Resources 
Group, Tufts University

Application of dNA stable isotope 
probing to identify Trace Organic 
Contaminant degrading Microorganisms
• Catherine Hoar (Presenter), Sandeep 

Sathyamoorthy, Kartik Chandran, 
Columbia University

Organic Cation structure: Effects on 
Adsorption to Montmorillonite
• William Jolin (Presenter), Environmental 

Engineering Department, University of 
Connecticut

SPonSorS
AECOM
ARCADIS
Green Mountain Pipeline Services
Hazen and Sawyer, PC
RH White Construction Co.
The MAHER Corporation

SMall CoMMunity & 
Plant oPErationS
operating Small Community 
Facilities with Seasonal Flow 
variations
Hosted jointly by NEWEA’s Small Community 
and Plant Operations Committees

November 5, 2014 
NHDES, Portsmouth, New Hampshire

The conference had 30 attendees.

The technical presentations commenced 
on with NEWEA President-Elect Matt 
Formica; NEWEA Small Community Chair 
Jeff Gregg and Plant Operations Chair 
Ray Vermette providing the Welcome and 
Opening Remarks to meeting attendees. 
An afternoon facility tour to the Durham, NH 
Wastewater Treatment Plant was offered.

tECHniCal PrESEntationS 

it’s a Roller Coaster Ride with University 
of New Hampshire population 
• Daniel Peterson, Superintendent, 

Durham, NH WWTF

A Coastal Maine Community strategically 
Meets the Tenfold influx of Tourism 
• Timothy Haskell, Superintendent York, 

ME Sewer District
• Dustin Price, Chief Operator, York, ME 

Sewer District

Managing growth at a seasonal Resort 
Community in a protected Watershed
• David Keith, Chief Administrative Officer, 

Carrabassett Valley, ME Sanitary District

SPonSorS
Maltese & Associates
Wright-Pierce

 

EvENTs

upcoming meetings & events

aFFiliatEd StatE aSSoCiationS and otHEr aSSoCiationS

This is a partial list. Please visit the state 
association websites and NEWEA.org 

for complete and current listings.

The NEWEA Congressional 
briefing is the annual hallmark 
for the Association and its 
government affairs program. 
Mark your calendar to join us on 
April 14–15, 2015.

This is a great opportunity for 
our membership and elected 
officials to join together to 
discuss water, wastewater and 
stormwater infrastructure issues 
facing communities of the 
Northeast. We look forward to 
meeting with you and providing 
you with the latest information 
affecting our industry. your 
involvement is critical—come to 
d.C. and be heard.

Attending the briefing will allow:
• Opportunities to meet with 

senators, representatives and 
legislative staff

• substantive discussion of federal 
clean water legislative initiatives and 
opportunity to provide feedback 
related to the impact that these 
initiatives have on our communities 
and the water quality industry

• A forum for presentation and 
discussion of the NEWEA position 
statements

• Opportunities to learn about key 
federal regulatory initiatives

• A forum to provide comments 
directly to regulatory leaders 
from EpA’s Washington, d.C. 
Headquarters

in addition to the briefing 
breakfast, an important part of this 
day is holding individual meetings 
with senators and representatives 
on the Hill. if you plan to attend 
the briefing, the government 
affairs committee will work with 
you to schedule these individual 
appointments. 

nEwEa CongrESSional BrEakFaSt
april 14–15, 2015 • rayburn House office Building, washington, dC

nEwEa annual ConFErEnCE
january 25–28, 2015
Boston Marriott Copley Place Hotel,  
Boston, MA 

nEwEa EXECutivE CoMMittEE 
MEEting witH all CHairS
january 25, 2015
Boston Marriott Copley Place Hotel,  
Boston, MA 

nEwEa watEr rEuSE & induStrial 
waStEwatEr SEMinar 
april, 2015
Windsor Locks, CT

tHE nEwEa 2015  
SPring MEEting & EXHiBit
june 7–10, 2015 • Mt. washington resort  
Bretton woods, nH

The spring Meeting & Exhibit offers three 
days of technical sessions, exhibit displays, 
tours, the Operations Challenge competition 
and a chance to network with other waste-
water professionals in a relaxed setting.

gMwEa StatE HouSE EvEnt
january 21 & February 13, 2015
State House cafeteria, Montpelier, VT

MewEa joint annual MEEting 
and tradESHow witH Mwua
February 3-4, 2015
Holiday Inn by the Bay Portland, ME

gMwEa lEgiSlativE lunCH
February 26, 2015
Capitol Plaza, Montpelier, VT

MewEa/Mwua lEgiSlativE 
BrEakFaSt
February 26, 2015
Augusta, ME

CwPaa lEgiSlativE BrEakFaSt
March 2015
Hartford, CT

MwPCa lEgiSlativE EvEnt
March 5, 2015
Boston, MA

ri nwPCa lEgiSlativE EvEnt
March 19, 2015
Providence, RI

nHwPCa lEgiSlativE BrEakFaSt
March 25, 2015
Holiday Inn, Concord, NH

MewEa/nHwPCa
joint Ski day
March 27, 2015
Sunday River, Newry, ME

nEw England watEr workS 
aSSoCiation SPring ConFErEnCE 
april 1 – 2, 2015 
Conference, DCU Center, Worcester, MA

S P E C I A lT Y  C O N F E R E N C E 
P R O C E E D I N G S

nHwPCa 2015 annual tradESHow
april 19, 2015
Executive Court, Manchester, NH

CwPaa 2015 annual tradESHow
april 23, 2015
New Life Church, Wallingford, CT

gMwEa SPring & annual MEEting
May 21, 2015
Killington Grand Hotel, Killington, VT
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PRESIDENT 
Matthew Formica 
Wakefield, MA

PRESIDENT-ELECT 
Raymond l. Willis
Franklin, MA

VICE PRESIDENT 
James R. barsanti
Framingham, MA

TREASURER 
Frank E. Occhipinti 
Peabody, MA

SECRETARY
Gerald C. Potamis
Falmouth, MA
  
PAST PRESIDENT
bradley l. Moore
Bangor, ME

COMMUNICATIONS  
DIRECTOR
Jennifer K. lachmayr
Wakefield, MA

MEETING MANAGEMENT 
DIRECTOR
Margaret C. Tabacsko 
Chelsea, MA

DIRECTORS
Priscilla J. bloomfield 
Orleans, MA

Peter J. Goodwin 
Portland, ME

Jonathan E. Kunay 
Cambridge, MA

Nathan W. lavallee 
Milton, VT

Virgil J. lloyd 
Manchester, CT

Frederick J. McNeil 
Manchester, NH

Michael Moreau 
Raynham, MA

Jay G. Sheehan 
Cheshire, CT

Michael l. Spring 
Providence, RI

EXECUTIVE DIRECTOR
Mary barry

WEF DELEGATES
Howard F. Carter 
Saco, ME

Michael J. Wilson 
Boston, MA

Daniel P. bisson 
Manchester, NH

Susan J. Sullivan 
Lowell, MA

2015 nEwEa  
Executive Committee*

 *Proposed 2015 
NEWEA Executive 

Committee—pending 
the election vote at 

the annual business 
meeting of the 

membership on 
January 26, 2015 at 
the annual technical 

conference and 
exhibition 

TODAY’S ENGINEERING CHALLENGES...

Require a Partner with Solutions!

www.envpartners.com

Headquarters:
1900 Crown Colony Drive
Suite 402 • Quincy, MA 02169
T: 617.657.0200 • F: 617.657.0201
E: info@envpartners.com

• Civil Engineering/Site Development 
including Geotechnical Engineering

• Hazardous and Solid Waste including
LSP Services

• Transportation

Providing a broad range of civil and 
environmental engineering services encompassing:

• Water Resources
• Wastewater
• Stormwater and Drainage
• GIS Development and Mapping

Woburn Office: 18 Commerce Way
Suite 2000 • Woburn, MA 01801

Hyannis Office: 396 North Street
Hyannis, MA 02601

Project1:Layout 1  3/10/14  3:31 PM  Page 1

Providing innovative wastewater solutions  
and unparalleled service to  

New England utilities for over 20 years

Service. Efficiency. 
Teamwork.

Unsurpassed Solutions 
in the Water Environment

800-366-5760 | www.tataandhoward.com800-366-5760 | www.tataandhoward.com
MA | NH | CT | ME | VT | AZ

ENVIRONMENTAL/
INFRASTRUCTURE CONSULTING
 � water supply & treatment
 � wastewater collection & 

treatment
 � stormwater BMPs
 � construction management
 � iDataCollectSM

 � geotechnical and structural
 � environmental permitting
 � energy - renewables & 

efficiency
 � biosolids & organics

WATER & WASTEWATER  
HANDS-ON SPECIALISTS 
 � 24/7 emergency repairs
 � preventative maintenance
 � construction
 � design/build
 � cross connection control 
 � backflow prevention
 � operations & training
 � electrical & instrumentation

When it’s

essential®

Offices 
along the 

East Coast

 

iNsidE NEWEA
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● gold
AECOM
Aqua solutions, inc.
ARCAdis
CdM smith
EsT Associates, inc.
Flow Assessment services LLC
green Mountain pipeline services
Hazen and sawyer, pC
kleinfelder
The MAHER Corporation
RH White Construction 
Weston & sampson

● silver
Fuss & O’Neill
synagro Northeast LLC
Tighe & bond, inc.
United Water
Woodard & Curran
Wright-pierce

● bronze
Ads Environmental services
bETA group
brown and Caldwell
CH2M HiLL
david F. sullivan & Assoc., inc. 
dewberry
duke’s Root Control, inc.
Environmental partners group, inc.
Fay, spofford & Thorndike
Hayes pump, inc.
Hoyle, Tanner & Associates
Martinez Couch & Associates
NEFCO

Thank 
 you

join nEwEa’s 2015  
annual Sponsor Program
NEWEA offers companies the opportunity to promote their 
products and services throughout the year by participating in 
multiple sponsorship activities. Annual Sponsorships include:

•  NEWEA Annual Conference

• NEWEA Spring Meeting & Golf Tournament

• The Operations Challenge Golf Tournament

•  A web presence on NEWEA.org’s sponsorship program page

•  The option to customize sponsorship levels by selecting to  
participate in up to eight additional unique NEWEA events  
plus additional activities

Sponsorship benefits:

•  Increased corporate visibility and marketing opportunities 
within a wide audience of water industry professionals 

•  Relationship-building access to key influencers involved  
in advancing water industry services, technology, and policy

•  Recognition as an environmental leader among  
peers and customers

For more information contact Mary barry: 
EMAIl: mbarry@newea.org 
CAll: 781-939-0908

to all our 2014  
annual SPonSor 
PrograM PartiCiPantS:

Build relationships with 
water industry leaders 
and make a positive 
impact on the water 
environment

Christopher yannoni 
burlington MA (pRO)

katie duggan   
storrs CT (pRO)

debra Colombo   
East boothbay ME (pRO)

danielle spicer   
Marlborough MA (pRO)

benjamin stiles 
Wright-pierce 
Topsham ME (pRO)

david brew 
Massachusetts Water Resources Authority 
boston MA (pRO)

Frank Cahill 
The Metropolitan district  
Hartford CT (pRO)

Nicole drazdowsky  
Wright-pierce 
Farmington CT (pRO)

shawn Murphy  
CH2M Hill  
Woonsocket Ri (pWO)

Andrea Martel   
Allenstown NH (pWO)

Mark Hollis   
Worcester MA (yp)

zhou yaxin   
boston MA (sTU)

izzi Montesi   
Arlington MA (pRO)

Jennifer Johnson  
Nitsch Engineering inc  
boston MA (pRO)

peter gluckler Jr.   
Medway MA (pRO)

Richard stewart   
Attleboro MA (pRO)

glen Wilson  
greater Lawrence sanitary district  
North Andover MA (pWO)

Jamie kreller  
Town of suffield  
Enfield CT (pWO)

steven Militello  
Woodard & Curran  
gloucester MA (pWO)

kira Arnott   
Cambridge MA (sTU)

Natasha krell   
bar Harbor ME (sTU)

Ryan sullivan   
Chelmsford MA (sTU)

Heidi Lemay  
Hoyle Tanner and Associates  
Manchester NH (yp)

Justin guerra  
Woodard & Curran  
paxton MA (yp)

patrick Cusick  
Woodard & Curran  
gloucester MA (pWO)

shaun burrier   
groveland MA (pRO)

Xuyen Mai   
Revere MA (sTU)

Alexis isenberg   
dillsburg pA (dUAL)

new members  
October – November 2014

 

iNsidE NEWEA

Affiliate (AFF)

Complimentary (COMP)

Corporate (COR)

Dual (DUAL)

Executive (EXEC)

Honorary (HON)

Life (LIFE)

Professional (PRO)

Professional WW/OPS. (PWO)

Student (STU)

Young Professional (YP)
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Advertiser index advertise 
with  
nEwEa 
Reach more than 2,100  
New England water quality 
industry professionals 
each quarter in the NEWEA 
JOURNAl. 

Advertise in all four 2015  
publications and save
10% on the total rate.

2015 annual advertising  
deadline is February 2, 2015.

Company ...................................................................................................... page

ADS Environmental Services .............................................................................. 10

AECOM .....................................................................................................................55

Aqua-Aerobic Systems, Inc. .................................................. inside front cover

ARCADIS ................................................................................................................... 13

Associated Electro Mechanics .............................................................................5

BISCO...........................................................................................................................9

Black & Veatch ........................................................................................................ 10

Blake Equipment .................................................................................................... 12

CDM Smith ................................................................................................................ 61

Dewberry .................................................................................................................. 10

E.J. Prescott, Inc.  ......................................................................................................3

Environmental Partners Group .......................................................................... 67

EST Associates, Inc. .............................................................................................55

F.R. Mahony & Associates, Inc.  .......................................... inside back cover

Fay, Spofford & Thorndike ................................................................ back cover

Flow Assessment Services ................................................................................. 61

Fuss & O’Neill .......................................................................................................... 10

Hazen and Sawyer, PC ........................................................................................ 47

Hoyle, Tanner & Associates ................................................................................ 61

Huber Technology ................................................................................................ 43

Kleinfelder ............................................................................................................... 47

Oakson, Inc. ............................................................................................................. 15

R. H. White Construction ...................................................................................... 12

Stantec ...................................................................................................................... 43

Statewide Aquastore, Inc. ..................................................................................... 11

Tata and Howard ................................................................................................... 67

Technology Sales Associates, Inc. ................................................................... 14

Tighe & Bond ........................................................................................................... 13

UMass Lowell/The New England Consortium ............................................. 67

Underwood Engineers ......................................................................................... 15

Weston & Sampson .............................................................................................. 67

Woodard & Curran ................................................................................................. 12

Wright-Pierce ........................................................................................................... 12

For rates and  
opportunities,  
contact  
Mary Barry

EMAIl: 
mbarry@newea.org
CAll: 
781-939-0908

Payment

  Check or money order enclosed

Made payable to NEWEA
10 Tower Office Park, Suite 601
Woburn, MA 01801
For more information: 781.939.0908
Fax 781.939.0907 NEWEA.org

Charge
   Visa

   American Express

   Master Card

   Discover

Card #                                                                                                  Exp. Date

Daytime Phone

Signature

Billing Address                                   Street/PO Box                                                                                City, State, Zip

(   check here if same as above)

NEWEA/WEF** Membership Application 2015

Personal Information

Last name                                                                                                                              M.I.          First Name                                                                         ( jr. sr. etc)

Business Name (if applicable)

Street or P.O. Box                                                                                                                                                                                        (  Business Address   Home Address )

City, State, Zip, Country

Home Phone Number                                                                Business Phone Number                                                                 Fax number

Email Address

  Please send me information on special offers, discounts, training, and educational events, and new product information to enhance my career    by e-mail     by fax

  Check here if renewing, please provide current member I.D. 

**NEWEA is a member association of WEF (Water Environment Federation). By joining NEWEA, you also become a member of WEF.

Employment Information (see back page for codes)

1. ORG Code:                              Other (please specify):                                                                       2. JOB Code:                              Other (please specify):

3. Focus Area Codes:                                                                                                               Other (please specify:

Signature (required for all new memberships)                                                                                                                                                       Date

Sponsorship Information

WEF Sponsor name (optional)                                                                       Sponsor I.D. Number                                                                ACQ. Code for WEF use only | WEF 15

Membership Categories (select one only) Member Benefit Subscription Dues

☐ Professional Package Individuals involved in or interested in water quality   WE&T (including Operations Forum)

  WEF Highlights Online
$157

☐ Young Professional 
Package

 

New members or formerly student members with 5 or less years 
of experience in the industry and less than 35 years of age. This 
package is available for 3 years.

  WE&T (including Operations Forum)

  WEF Highlights Online
$67

☐ Professional Wastewater  
Operations (PWO) 
Package

Individuals in the day-to-day operation of wastewater collection, 
treatment or laboratory facility, or for facilities with a daily flow of < 1 
mgd or 40 L/sec.

  WE&T (including Operations Forum)

  WEF Highlights Online
$96

☐ Academic Package Instructors/Professors interested in subjects related to water quality.   WE&T (including Operations Forum)

  WEF Highlights Online

  Water Environment Research (Online)

$157

☐ Student Package Students enrolled for a minimum of six credit hours in an accredited 
college or university. Must provide written documentation on school 
letterhead verifying status, signed by an advisor or faculty member.

  WE&T (including Operations Forum)

  WEF Highlights Online
$10

☐ Executive Package Upper level managers interested in an expanded suite of WEF 
products/services.

  WE&T (including Operations Forum)

  World Water 

  Water Environment Research (Online)

  Water Environment Regulation Watch

$338

☐ Dual If you are already a member of WEF and wish to join NEWEA $40

☐ Corporate Membership 
(member benefits for one person)

Companies engaged in the design, construction, operation or 
management of water quality systems. Designate one membership 
contact.

  WE&T (including Operations Forum)

  Water Environment Research (Print)

  Water Environment Regulation Watch

  WEF Highlights Online

$393

Depending 
upon your 
membership 
level, $10 of 
your dues 
is allocated 
towards a 
subscription 
to the NEWEA 
Journal.

WEF Utility Partnership Program (UPP): NEWEA participates in the WEF Utility Partnership Program (UPP) that supports utilities to join WEF and NEWEA while 
creating a comprehensive membership package for designated  employees. As a UPP Utilities can consolidate all members within their organization onto one account 
and have the flexibility to tailor the appropriate value packages based on the designated employees’ needs. Contact WEF for questions & enrollment (703-684-2400 x7213).
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NEWEA/WEF** Membership Codes 2015
To help us serve you better, please complete the following:
(choose the one that most closely describes your organization and job function)
**NEWEA is a member association of WEF (Water Environment Federation). By joining NEWEA, you also become a member of WEF.

What is the nature of your 
ORGANIZATION? 
(circle one only) (ORG)

1
Municipal/district Water and Wastewater 

Plants and/or Systems

2 
Municipal/district Wastewater Only 

Systems and/or Plants

3 
Municipal/district Water Only  

Systems and/or Plants

4 
Industrial Systems/Plants 

(Manufacturing, Processing, Extraction)

5 
Consulting or Contracting Firm  
(e.g., Engineering, Contracting 

Environmental, Landscape Architecture)

6
Government Agency  

(e.g., U.S. EPA, State Agency, etc.)

7
 Research or Analytical Laboratories

8
Educational Institution  

(Colleges and Universities, libraries,  
and other related organizations)

9 
Manufacturer of Water/Wastewater 

Equipment or Products

10 
Water/Wastewater Product Distributor or 

Manufacturer’s Rep.

11 
Stormwater (MS4) Program Only

12
Other ____________  

(please specify) 

Optional Items (OPT) 
 

Years of industry employment? ______
1 (1 to 5)  2 (6 to 10)  3 (11 to 20) 

4 (21 to 30)  5 (>30 years)

Year of birth? ______

Gender? ______
1 Female  2 Male

What is your Primary  
JOB FUNCTION?
(circle one only) (JOB)

1
1. Upper or Senior Management 
(e.g., President, Vice President, 

Owner, Director, Executive Director, 
General Manager, etc.)

2 
Engineering, Laboratory and  

Operations Management  
(e.g., Superintendent, Manager,  

Section Head, Department Head,  
Chief Engineer, Division Head, 

Landscape Architect etc.,)

3
Engineering and Design Staff  

(e.g., Consulting Engineer,  
Civil Engineer, Mechanical Engineer, 
Chemical Engineer, Planning Engineer, 
Landscape Architect, Environmental/

Wetland Scientist etc.)

4
Scientific and Research Staff  

(e.g., Chemist, Biologist, Analyst, Lab 
Technician, Environmental/Wetland 

Scientist etc.)

5
Operations/Inspection & Maintenance  

(e.g., Shift Supervisor, Foreman,  
Plant Operator, Service Representative, 

Collection Systems Operator, BMP 
Inspector, Maintenance, etc.)

6
Purchasing/Marketing/Sales  

(e.g., Purchasing, Sales Person, Market 
Representative, Market Analyst, etc.)

7
Educator (e.g., Professor, Teacher, etc.)

8
Student

9
Elected or Appointed Public Official 

(Mayor, Commissioner, Board or  
Council Member)

10
Other ____________ 

What are your  
KEY FOCUS AREAS?

(circle all that apply) (FOC)

1
Collection Systems

2
Drinking Water

3
Industrial Water/Wastewater/  

Process Water

4
Groundwater

5
Odor/Air Emissions

6 
Land and Soil Systems

7
Legislation 

 (Policy, Legislation, Regulation)

8
Public Education/Information

9
Residuals/Sludge/Biosolids/Solid Waste

10 
Stormwater Management/ 

Floodplain Management/Wet Weather

11
Toxic and Hazardous Material

12
Utility Management and Environmental

13
Wastewater

14
Water Reuse and/or Recycle

15
Watershed/Surface Water Systems

16 
Water/Wastewater Analysis and Health/

Safety Water Systems

17
Other ____________

Education level? (ED) ______
1 High School  2 Technical School 

3 Some College  4 Associates Degree
5 Bachelors Degree

6 Masters Degree   7 JD   8 PhD

Education/Concentration Area(s) (CON) ____
1 Physical Sciences (Chemistry, Physics, etc.) 

2 Biological Sciences  3 Engineering Sciences 
4 Liberal Arts  5 Law  6 Business

Water quality professionals, 

with fewer than 5 years 

working experience and 

under the age of 35, are 

eligible to join WEF as 

an Active Member, while 

participating in the NEWEA/WEF Young Professionals 

Program. This program allows up to 50% off of the 

Active Member dues, valid for the first three years 

of membership. This program is available for new 

member applicants and Student Members.



Represented in New England by: 

Please contact us to request a 
complete line card! 

Contact ED QUANN   c.781.820.6268
edquann@frmahony.com 

t.781.982.9300         f.781.982.1056 
www.frmahony.com 




