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What is Pilot Testing?
Pilot testing is a way to simulate real world conditions
at a small scale before committing to a full scale
treatment technology. Pilot testing will help the DPW
identify the operating characteristics of each process
and assess whether the treatment technologies being
considered will perform as expected, so the City meets
current and potential future regulatory standards and
its own sustainability goals. Currently, the City’s permit
does not include a nitrogen limit; however, the EPA has
indicated future permits likely will. Too much nitrogen
can cause excessive plant growth in the Piscataqua
River and Great Bay, which can harm aquatic life by
limiting the amount of oxygen available for marine life.

For more information
To read more about the City’s Wastewater Master Plan
and the technologies described in this brochure, visit
www.cityofportsmouth.com/publicworks/wwmp.htm.
If you have questions, please call the Department of
Public Works at 603-427-1530.
Smart phone users scan this code
to access the City’s Wastewater
Master Plan on the DPW website.

PHOTOS: used under Creative Commons Public License from
Doug Kerr; and the consulting team.
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Alternative Treatment Technologies Pilot Testing

Introduction
Early in 2011, the City of Portsmouth’s Department
of Public Works (DPW) began investigating alternative
technologies for secondary wastewater treatment at the
Peirce Island Wastewater Treatment Facility (WWTF).
This work is part of Portsmouth’s ongoing Wastewater
Master Plan (WWMP), which will choose a cost-effective
alternative treatment technology that meets new
regulatory requirements and fits within site constraints.
This brochure provides a brief history and description of
the pilot testing phase of the WWMP.

Where we are
The City of Portsmouth entered into a legal agreement
– known as a Consent Decree – with the US
Environmental Protection Agency (EPA) in 2009 to
address combined sewer overflows and upgrade
the existing Peirce Island primary treatment plant to
provide secondary treatment of wastewater. Primary
treatment removes a portion of the organic matter and
solids from wastewater flow; secondary treatment uses
microorganisms to remove additional biodegradable
organic contaminants and solids that degrade water
quality. The City completed its Master Plan update in
November 2010. During the plan review process, the
public supported and the City Council directed that
the treatment plant expansion be confined within its
existing boundaries if possible to preserve the rest
of Peirce Island for recreational uses. The DPW has
been working to understand future wastewater flows
and identify appropriate processes to implement the
plan for secondary treatment. This step is necessary
to select an effective treatment process that can be
upgraded to accommodate future nitrogen removal,
if and when required. The WWTF is scheduled to be
complete by 2017.
The pilot testing focuses on innovative alternative
technologies that are environmentally and fiscally
sustainable. The final choice must meet the required

treatment standards and the DPW’s three goals:
(1) minimize capital and operations costs, (2)
minimize the need for new construction outside the
existing filter building, the location where secondary
treatment will take place, and (3) provide flexibility to
upgrade the secondary treatment process to achieve
future total nitrogen removal limits.

The Biological Aerated Filter (BAF) process
uses filter cells containing media to provide a
surface for biological organisms to grow and
treat the wastewater as it flows through the filter.
BAF would also require a new pumping station
and screening building. Adding nitrogen removal
to this process may require going beyond the
physical limits of the existing facility.

The Pilot Testing
The DPW identified eight potential alternative
treatment technologies. A rigorous evaluation process
selected three technologies for pilot testing on site to
determine which best meets the City’s needs.
The three treatment processes were constructed in side
by side pilot units at the WWTF. The initial focus is on
how well each process achieves secondary treatment
under dry weather and wet weather flow conditions
(which are typically higher due to stormwater entering
sewer pipes through direct drainage connections
and improperly connected sump pumps, building
downspouts or through cracked sewer manholes and
pipes). Once this phase is complete, the pilot study will
be modified to test performance for nitrogen removal.
Interest in removing nitrogen is growing, but it adds to
the complexity and cost of treatment. The pilot testing
is expected to be completed in the late summer/early
fall of 2012. The treatment options all use a biological
process to remove organic material in the wastewater
and are briefly described to the right. More detail can be
found on the DPW’s website.
Once the pilot testing is complete, the City will choose
the technology that best meets required treatment
standards and the DPW’s goals of being cost-effective,
minimizing space needs and providing for nitrogen
removal. Preliminary and final designs of the WWTF
upgrade are planned for 2013-2014, and construction
is planned for 2015-2017.

The Conventional Activated Sludge with
BioMag process uses magnetite (inert iron
ore) to attract biological organisms so they
attach and settle more rapidly to the bottom of
the clarifiers, while treated water is discharged
from the top. A new pumping station and
blower building would be required with a
new sludge pumping station and a magnetite
recovery building. Removing nitrogen to
suggested lower limits would likely require
expanding beyond the existing facility fence.

The Moving Bed Bioreactor (MBBR) and
Dissolved Air Flotation (DAF) process uses
floating material to provide a surface for biological
organisms to grow in the aeration tank to treat the
wastewater. To separate the microorganisms from
the treated water, dissolved air is added and the
organisms attach to air bubbles and float to the
top for removal. It would require a pumping station
and screening building. Removing nitrogen within
any range that has been suggested would require
the construction of additional facilities outside the
existing facility fence.

