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In the fall of 2013, AECOM prepared several memoranda which outlined the reasons why the change 
from construction of a secondary WWTF upgrade with an estimated construction cost of $25 million 
(proposed in the 2010 Wastewater Master Plan) to a larger facility providing nitrogen removal with an 
estimated construction cost of $45 million (proposed in the 2012 Initial Piloting Report) would require 
more time and effort to construct than the 24 months allowed for construction (excluding startup and 
compliance) in the Consent Decree at that time.  Since that document was prepared, the scope and 
cost of the WWTF Upgrade project has grown in scope, complexity and cost and this memorandum 
outlines the changes in the project and addresses the need for a further extension in the Consent 
Decree schedule.   
 
Changes in the WWTF Upgrade Scope and Cost Since 2013 
 
AECOM’s memoranda from October 2013 are included in Attachment A for reference.  At the time 
that these memoranda were prepared the design was in the concept design stage with the design 
less than 10 percent complete. Figure 2 in the October 28, 2013 memorandum illustrates the site 
elements of the WWTF upgrade as it existed at that time.  Since then, the WWTF upgrade design has 
progressed to the 90 percent complete stage and evolved to reflect new information.  Figure 1 in 
Attachment B to this memorandum illustrates the current site plan.  Major changes from 2013 to the 
present include: 
 

1. In 2013, the two stages of the biological aerated filter (BAF) were separate structures. To 
reduce the footprint of these structures, to optimize the use of the constricted WWTF site, 
and to take advantage of common wall construction, the two stages were combined into a 
single BAF structure. This revision reduced the footprint of the BAFs on the site, but 
increased the required construction sequencing and complexity of construction. This revision 
also triggered the need for construction of revetment on the Piscataqua River bank along the 
eastern end of the BAF to stabilize the area that will be disturbed for the construction of the 
BAF, and increased the complexity of permitting the project. 
 

2. In 2013, the second stage BAF consisted of 5 filter cells.  Based on refined mass balances 
prepared during the design, the current design includes 6 cells for the second stage BAF. 
This revision was based in large part on the peak instantaneous BAF backwash which 
temporarily contributes a large amount of recycle flow the overall flow of the plant. This 
revision increased the extent of construction required. 

 
3. In 2013, the supplemental carbon facility was proposed as a standalone structure and 

methanol was initially planned to be used as the carbon source for denitrification.  To 
eliminate the need to truck highly flammable methanol through downtown Portsmouth, the 
City elected to base the design on the use of a sustainable carbon source, Micro-C. With this 
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change, and to reduce the footprint, the supplemental carbon facility was combined with the 
BAF structure in the current design.  This revision increased the complexity of construction as 
the standalone structure included outdoor above ground storage tanks, and the current 
design has indoor storage tanks.    
 

4. In 2013, the upgrade involved the addition of secondary treatment to the existing WWTF 
facilities, but did not include upgrading much of the existing process, electrical, and heating, 
ventilating and air conditioning equipment at the WWTF.  Subsequent evaluation of the 
existing facilities during design identified a need to upgrade much of the existing equipment 
at the WWTF that has reached or exceeded its useful life.  The scope of the WWTF upgrade 
was revised to include these needed upgrades in the WWTF upgrade as much of this 
equipment is necessary to support the new facilities at the WWTF.  This effort will require 
careful sequencing of the equipment upgrade work in order to maintain the existing WWTF in 
operation while replacing nearly all of the process, electrical, and heating, ventilating and air 
conditioning equipment at the WWTF. 

 
5. In 2013, the existing Sludge Processing Building was to be demolished entirely and a new 

Administration Building constructed in its place.  During the assessment of existing facilities, 
PCBs were identified in the paint and caulk in certain areas of the building, and were 
determined to have migrated into the adjacent concrete and brick.  This increased the cost to 
accommodate removal and disposal of both PCB Bulk Product waste as well as 
contaminated building materials.  In light of this information, to reduce the cost for the new 
Administration Building as a result of the Value Engineering review of the project, only the 
upper level of the existing Sludge Processing Building will now be demolished.  PCB Bulk 
Product waste in the lower level will be removed, the PCB contaminated concrete will be 
encapsulated, and new second level superstructure will be constructed to house the WWTF 
administrative functions. The discovery of PCBs will affect the required construction 
sequencing and duration related to implementing PCB remediation and encapsulation 
required by EPA regulations during construction of the WWTF upgrade. 
 

6. In 2013, the WWTF electrical switchgear and standby generator were to be located in the 
new Headworks Building.  As a result of the Value Engineering review of the project, the 
switchgear will be housed in a precast Electrical Building and the standby generator will be 
housed in a prefabricated walk-in enclosure near the Chlorine Contact Tanks in the current 
design.  This revision will affect the necessary construction sequencing and complexity as the 
Electrical Building and Generator are now located in an area currently occupied by existing 
structures that will need to be relocated along with underground piping and conduits. 

 
7. In 2013, an addition to the existing Administration Building was proposed to house the solids 

processing equipment, with the first floor superstructure of the existing Administration 
Building being demolished and rebuilt.  Subsequent evaluation of the existing structure 
revealed major renovations to the building would be required in order to meet current seismic 
codes.  As a result of these considerations, and the desire to improve efficiency of operations 
by keeping the solids handling and dewatering functions in a single building, the decision was 
made to demolish the existing Administration Building and construct a new Solids Building 
that would meet current code requirements.  In addition, the Secondary Influent Pump 
Station, which was an independent structure in 2013, was incorporated into the Solids 
Building.  These revisions increased the complexity of the construction of the Solids Building. 
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The net effect of the revisions in the scope of the WWTF is an improved design that better fits the 
City’s needs within the constricted plant site.   
 
Project Costs 
 
In early 2015, the WWTF upgrade design was advanced to 60 percent complete. An updated opinion 
of project cost was then prepared based on the 60 percent complete design.  As a result of the 
revisions to the project, the previously estimated construction cost of $45 million in 2013 increased by 
45 percent to an estimated construction cost of $65 million. 
 
Schedule Evaluation 
 
With the revisions to the project scope and project cost, and the advancement of the design,  the City 
requested that AECOM assess the effects of these revisions on the construction schedule.   AECOM, 
in concert with its construction specialist subconsultant Carlin Contracting, reviewed the construction 
schedule in light of the revised scope of the project.  As a result of this review, AECOM now 
recommends a 47 month construction schedule (excluding startup and compliance activities) for the 
WWTF upgrade.   In the October 28, 2013 memorandum, AECOM had previously proposed a 33 
month schedule which initiated the City’s request for an extension of time for construction in the 
Consent Decree. As outlined above, the progression of the design from 10 percent to 90 percent 
completion is the driver for this revised recommended schedule. 
 
Normal construction practice for upgrade construction at an operational WWTF is typically single shift 
during the workday, except for time sensitive activities which would include efforts such as large 
concrete placements which may require an extended duration to complete or interconnections with 
existing tanks and piping which are typically accomplished during the early morning, low flow periods 
of the day. The 47 month construction schedule assumes some second shift work to complete time 
sensitive activities during the WWTF upgrade construction period.  AECOM’s October 2013 
memorandum noted the increased risks for the City and the construction contractor with extensive 
second and third shift work given the constricted site and the need to maintain ongoing WWTF 
operations.  Based on our experience on other WWTF upgrade projects, one of the significant 
construction challenges on this project will be simultaneously constructing the upgrade of the WWTF 
while maintaining the existing facilities in operation.  With the close proximity of the new structures to 
the existing WWTF facilities, the depth of many of the new structures requiring excavation in the 
bedrock that underlies the site, the extensive yard piping and electrical ductbank system that need to 
be constructed, and the constricted WWTF site,  maintenance of existing operations will require 
significant planning and sequencing. This is also a factor in considering the construction schedule.  
 
 
Assuming the project is bid and in the winter and spring of 2016 so that the construction contract can 
be executed, and a Notice to Proceed issued to the construction contractor by July 1, 2016, the 
following schedule milestones are recommended: 
 

 Notice to Proceed – July 1, 2016 

 Overall Construction Substantial Completion (47 months) – May 31, 2020 

 Overall Construction Final Completion / Achieve Startup and Compliance (51 months) – 
September 30, 2020 
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Conclusion 
 
After review of the increased scope of work and project cost, a 47 month construction period, 
exclusive of startup and compliance, is recommended. 
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ATTACHMENT A  
AECOM October 2013 MEMORANDA 
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ATTACHMENT B 
CURRENT (September 2015) SITE PLAN 
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