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Saint John Airport Wastewater Treatment Plant Upgrades, East Saint John, NB.

CBCL Limited (CBCL) was retained by the Saint John Airport (Airport; the Proponent) to conduct an
environmental impact assessment (EIA) for the proposed wastewater treatment plant (WWTP) upgrades
(the Project). Per Schedule A of the Environmental Impact Assessment Regulation (Regulation 87-83)
under the New Brunswick Clean Environment Act, construction, modification, or decommissioning of a
sewage disposal or treatment facility requires a Determination Review by the New Brunswick
Department of Environment and Local Government (DELG). This EIA Registration Document has been
prepared in accordance with DELG’s Registration Guide (2012), as well as sector-specific guidance as
presented in the DELG document, Additional Information Requirements for Wastewater Treatment
Plants (2004).

The Airport currently utilizes a WWTP located to the southeast of the main terminal building for the
treatment of wastewater influent consisting primarily of domestic waste. The existing WWTP utilizes a
rotating biological contactor (RBC) secondary treatment system to meet the 5 day carbonaceous
biochemical oxygen demand (CBOD5) and total suspended solids (TSS) effluent requirements pursuant
to their current Certificate of Approval (CoA). The existing WWTP currently treats an average of
105m?3/day of influent and discharges the treated effluent to the Mispec River (approximately 110m to
the east of the WWTP). The WWTP was constructed in 1976 and still utilizes the original RBC equipment.
The existing layout currently meets the effluent requirements of the CoA (i.e., 25mg/L CBOD5 and
25mg/L TSS); however, there are a number of issues that have been identified with the existing system.
The most significant concern is related to occupational health and safety.

The Proponent is proposing to upgrade the existing WWTP by moving from a RBC system to a
sequencing batch reactor (SBR), increasing the treatment capacity to accommodate a future average
day flow of 170m3/d, while still meeting the prescribed effluent requirements of the current CoA, and
replacing the existing chlorination system with an ultraviolet (UV) disinfection system. A conceptual
design for upgrades to the WWTP was developed as part of a 2014 assessment report (CBCL, 2014a)
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The upgraded system will be installed within the boundaries of the current site and once complete, the
above-ground WWTP components will have a similar footprint to the existing WWTP; however, the total
footprint of the upgraded WWTP will become approximately twice the size of the existing footprint.

The proposed Project will include:

e C(Cleaning, demolition and removal of existing concrete structures related to the abandoned trickling
filter, sedimentation basin and secondary clarifier;

e Demolition and removal of the chlorination system;

e C(Cleaning, demolition and removal of the existing concrete structures related to the RBC system and
building;

e Conversion of the existing equalization tank to a sludge storage tank;

e Construction of the new SBR system;

e Construction of the new Control Building, housing blowers, the UV disinfection equipment and
control system;

e Construction of a new pump station; and

e Construction of 57m of new gravity sewer main, 11m of new forcemain, and two manholes to
connect to the existing gravity sewer system and the existing outfall. No modifications will be made
to the existing gravity sewer system or to the existing outfall.

Operational activities will include site access, ongoing wastewater treatment and discharge of treated
effluent, as well as regular maintenance. The WWTP is being designed to meet the foreseeable needs of
the Airport and decommissioning of the upgraded system is not anticipated in the foreseeable future.
Therefore, regular maintenance and repair is intended to support the operation of the WWTP
indefinitely.

1.3 The Proponent

Table 1.1: Proponent Information

Saint John Airport Wastewater Treatment Plant Upgrades

Saint John, New Brunswick

Saint John Airport

4180 Loch Lomond Road
Saint John, NB

E2N 1L7

Brian Wiggins, P.Eng.
Director of Operations and Maintenance
Telephone: (506) 638-5574
Fax: (506) 638-5550

Email: bwiggins@sjairport.ca
CBCL Limited

22 King Street, 4" Floor

PO Box 20040
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Saint John, NB E2L 5B2

Amy Winchester, M.A.Sc., P.Eng.
Project Manager

Telephone: (506) 633-6650

Fax: (506) 633-6659

Email: amyw@chbcl.ca

1.4 Funding

Saint John Airport Inc. is a “not for profit” entity which manages and operates the Saint John Airport in
accordance with the terms of a Ground Lease signed with the Government of Canada. Capital projects
are funded through the Replacement Reserve Fund as established and maintained under the direction of
the Board of Directors. Capital from the funds comes predominantly from Passenger Facility Fees.
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The Project is located at the Saint John Airport in East Saint John, NB, to the northeast of the terminal
buildings. The Project is located in property owned by the Government of Canada and is identified by
Service New Brunswick Parcel Identifier (PID) number 00354415, the property is approximately 587ha.
Figure 2.1 shows a 1:50,000 map highlighting the general location of the WWTP, which is bordered to
the north by PID 00354696, owned by the City of Saint John. The WWTP is located at latitude
45.32725404 and longitude -65.88419918.

Wastewater influent currently consists primarily of domestic waste, but also includes inputs from a
small restaurant and a car wash station located at the Airport. The existing WWTP utilizes a RBC
secondary treatment system in order to meet CBOD5 and TSS effluent requirements pursuant to the
current CoA. The WWTP was constructed in 1976, and it utilizes the original RBC equipment. There is a
trickling filter and sedimentation basin located on the existing WWTP footprint, which have not been
in use since before the installation of the RBC system.

Influent is conveyed to the WWTP through two separate systems; the majority of the buildings
associated with the Airport, including the main terminal building, are located to the northwest of the
wastewater treatment facility and are serviced by a gravity sewer system. Wastewater from the
Navigation Canada tower and combined services building, which are located at the south end of the
Airport’s property, are pumped to the WWTP via a forcemain. Both the gravity sewer system and
forcemain discharge to the WWTP’s existing pump station at the head of the treatment process.

From the main pump station, influent is supplied to the primary clarifier/influent equalization basin,
and then sent to the RBC secondary treatment system. Following treatment, flows are discharged to
the secondary clarifier. Sludge from the clarifier is recycled to the head of the RBC system by a
progressive cavity pump, whereas clarified effluent overflows to the disinfection chamber where it is
chlorinated by calcium hypochlorite tablets. Disinfected effluent is discharged through a 200mm
diameter outfall to the Mispec River. Sludge is pumped from the equalization basin and secondary
clarifier by a septage hauler and disposed off-site on an irregular basis.

CBCL Limited Saint John Airport EIA for Proposed WWTP Upgrade 4
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Based on the surface area of the contactor media, the existing WWTP was originally designed for a
maximum average day flow of approximately 105m?3/day. The data collected by operations staff at the
Airport indicate that typical flows are in the range of 65 to 80m3/day with peak flows of approximately
295m3/day. However, these data only consist of instantaneous flows measured three times per week
by visually estimating the rate as a function of the level above the weir in the chlorine contact tank.
CBCL installed a temporary flow meter in an effluent manhole and recorded instantaneous flowrates
on five minute intervals over the course of approximately two months. Higher flows were observed
compared to the data collected by the operator, indicating that the average flowrate is 105m3/d. The
data also demonstrated that that flows are impacted by inflow and infiltration.

While the WWTP currently meets
the effluent requirements of the CoA
(i.e., 25mg/L CBODS5 and 25mg/L
TSS), there are a number of issues
that have been identified with the
existing system. The most significant
concern is related to occupational
health and safety. In order to access
the influent pumps and the manual
bar screen, operators must enter a
space in the existing RBC Building,
with poor access and minimal
ventilation, and they are forced to
use a below-grade platform that has
been flooded on various occasions
by raw influent. Furthermore, the
equipment is heavily corroded due
to its age.

Main plant pump station

The chlorination system is located in a very small structure with poor access and ventilation. In order
to feed new chlorine pucks to the disinfection system, operators are required to descend from an
access platform and balance on a baffle wall of the chlorine contact chamber in order to access the
tablet feeder system.
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The concern with the RBC system is that it was installed above the operating floor in the RBC Building.
As a result, operators may potentially be exposed to contact with raw wastewater from splashing
caused by the RBC’s bucket pump. This device is essentially a large bucket that is fixed to an arm that
rotates with the contactor media. The bucket
collects influent from the RBC’s inlet chamber, and
then dumps the load into the RBC’s biozone, or
reaction chamber. This creates splashing within the
building on each rotation. In addition to the
splashing concerns, the RBC system was installed in
the late 1970s and has surpassed its mechanical
design life.

Other deficiencies noted in the assessment report
include: high degree of corrosion on the pipes,
valves, and steel tank; corrosion of the roof system
in the RBC building; the ventilation system requires
upgrades in the RBC building; and the RBC and
secondary clarifier are approaching their design
Chlorine tablet feeder capacity (CBCL, 2014a).

Upgrading the existing WWTP will yield the following benefits:

e The RBC system and building will be replaced, including the replacement of all corroded pipes,
valves, tanks and the roof;

e The RBC system will be replaced with a new SBR system designed with ample capacity;

e The construction of a new SBR system will replace the RBC system, thereby eliminating the
potential for operators to enter a space with poor access and to contact raw wastewater;

e The SBR system has been selected because of its ability to handle large variability in flows; and

e The existing chlorination system will be replaced with a UV disinfection system, housed in a new
Control Building which will eliminate the discharge of chlorinated water to Mispec River.

2.3 Project Alternatives

The Proponent and design team evaluated the following two alternatives to the proposed Project:

e Continuation with existing RBC system along with the release of chlorinated water (i.e., do
nothing) — however, due to the health, safety and reliability concerns, this was not considered to
be an acceptable approach;

e Replacement of the system with a newer RBC system — a technical evaluation of the RBC system
against the SBR system revealed multiple advantages of the SBR over the RBC, including the
benefit of the SBR system being able to handle highly variable flows, which are typical of the
conditions experienced at the Airport.

CBCL Limited Saint John Airport EIA for Proposed WWTP Upgrade 6



The upgrades will take place at the existing WWTP. See Figures 2.2 and 2.3 for the existing and
proposed upgrades. Influent will be conveyed to a new pump station via the existing collection
system. A manhole will be constructed in order to access the existing gravity sewer main coming from
the majority of the Airport buildings and the forcemain from the buildings located at the south end of
the Airport. The RBC system and building will be demolished. The new SBR system, including new
sewer mains, and Control Building, which will house blowers, the UV disinfection system and control
equipment, will be located adjacent to the existing facility. Treated effluent from the WWTP will be
discharged to the existing outfall. A manhole will be constructed in order to access the existing outfall
pipe. No modifications are planned for the existing outfall pipe nor are modifications planned within
30m of the discharge point at the Mispec River.

The Project is located near a property boundary with the City of Saint John. All construction will take
place on property owned by the Airport. As part of siting considerations, adjacent land use and the
surrounding environment were considered and where possible, the layout was designed to avoid
interaction with sensitive environmental features and lands not owned by the Proponent. The layout
was also designed to eliminate the requirement for a new collection system, minimize the
requirement for new sewer mains, avoid modifications to the outfall pipe and discharge point and
reduce the requirement for disturbance of greenfield areas and new site access.

The proposed layout for upgrades to the WWTP is illustrated on Figure 2.3. Once upgrades are
complete, above-ground components of the WWTP will have a similar footprint to the existing WWTP,
as the existing trickling filter, sedimentation basin, secondary clarifier, RBC system and chlorination
system will be demolished and replaced with the SBR tanks and Control Building. The existing
equalization tank will be converted to a sludge storage tank. The total footprint of the upgraded
WWTP, however, will be approximately twice the size of the existing footprint, as the upgrades will
also include the installation of a new pump station and two new manholes to provide access to the
existing gravity sewer system and the existing outfall. The footprint of the above-ground WWTP
components will increase from approximately 138m? to 233m?. The total footprint of the Project will
be approximately 900m?.

The Project, shown on Figures 2.2 and 2.3, consists of cleaning, demolition and removal of the
following components:

e The trickling filter and sedimentation basin;

e The chlorination system and structure;

e The RBC system and secondary clarifier; and

e The RBC building.

The proposed upgrades to the WWTP will include:

e The new manhole constructed on the existing gravity sewer main;
e The new pump station approximately 12.2m?;

e The new SBR tanks approximately 64m?;

CBCL Limited Saint John Airport EIA for Proposed WWTP Upgrade 7
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e The new Control Building with blowers and the UV disinfection system approximately 100m?;

e Conversion of the existing equalization tank to a sludge storage tank;

e The new manhole constructed on the existing outfall pipe; and

e Approximately 57m of new gravity sewer main and 11m of forcemain connecting the new SBR
system with existing infrastructure.

Limited flow and influent data were available from the Airport’s WWTP. Flows were recorded several
times per week by reading the level above the v-notch weir in the disinfection chamber. BOD5 and TSS
data are available from samples that were collected by Airport WWTP operators in the equalization
basin/primary clarifier on a monthly basis since 2009. These data were used to develop the design
criteria for the WWTP and are summarized in Tables 2.1 and 2.2. Additional wastewater quality data
and five minute flow data were collected by CBCL Limited. The influent quality data collected by CBCL
demonstrated that the influent quality data collected by Airport operations staff is sufficient for
developing the influent design parameters. The additional flow data demonstrated that the flows
measured by the airport underestimated the actual influent flows at the facility. The flow data are
summarized in Tables 2.1 and 2.2.

Table 2.1: Existing Average Flows at the Saint John Airport WWTP

Average
130m?3/d (23gpm)

295m3/d (54gpm)

90m3/d (16gpm)

260m3/d (48gpm)

80m3/d (14gpm)

295m3/d (54gpm)

50m3/d (9gpm)

230m3/d (42gpm)

50m3/d (9gpm)

130m3/d (24gpm)

60m3/d (11gpm)

230m3/d (42gpm)

55m3/d (10gpm)

230m3/d (42gpm)

54m?3/d (10gpm)

98m?3/d (18gpm)

66m3/d (12gpm)

295m3/d (54gpm)

Table 2.2: Summary of Flow Data Collected by CBCL Limited

Parameter Flow Rate

620m3/d
465m3/d
350m3/d
115m3/d*
105m3/d

*Based on 30 day rolling average

Monthly influent wastewater quality data were provided for samples collected by Airport WWTP
operators and have been updated with recent data collected by CBCL. In addition to the monthly
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monitoring for BOD5 and TSS, the operator also measures influent pH, temperature, and dissolved
oxygen several times per week at the WWTP.

Table 2.3: Existing Average Influent Wastewater Quality at the Saint John Airport WWTP

BODS5 (mg/L) TSS (mg/L)

Average influent BOD5 and TSS concentrations currently experienced at the WWTP are low, and are
an indication of inflow and infiltration within the collection system. It should be noted that BOD
concentrations have increased in 2015 and 2016.

Existing effluent data collected from the Airport WWTP by operations throughout 2013 are provided
in Table 2.4.

Table 2.4: Existing Effluent Wastewater Quality at the Saint John Airport WWTP

Total .
CBODS5 TSS NHs; Nitrate
Phosphorus
(mg/L)

(mg/L)

(mg/L) (mg/L) (mg/L)

CBCL Limited Saint John Airport EIA for Proposed WWTP Upgrade 9



The average effluent CBOD5 and TSS for the 2013 year were below the WWTP’s operating
requirement of 25mg/L, in accordance with the CoA; however, in February 2013, CBOD5 exceeded the
operating requirement on two occasions. The TSS and CBOD5 concentrations were in compliance with
CoA requirements through the remainder of testing in 2013.

The design criteria for the WWTP upgrade, as presented below, was based on available 2009 to 2016
influent data supplied by Airport Staff (as presented above) and flow data collected by CBCL Limited.
Given the nature of flows at the WWTP, the Airport selected a SBR system to replace the existing RBC
system, designed to meet the effluent requirements of the current CoA, which includes CBOD5 and
TSS concentrations of 25 mg/L. Recent discussions with DELG indicate that effluent requirements are
not expected to change for the upgraded WWTP (B. Legere, DELG, pers. comm. April 12, 2016). The
quality of the effluent being discharged will be clearly defined and regulated through the CoA process
administered by the DELG. A copy of the facility’s Approval to Operate is included in Appendix A.

Influent loading conditions were selected to allow for moderate growth of 2.0% over a 25 year period,
for a future average day flow of 170m3/d and daily BOD5 and TSS loads of 160mg/L each. The
upgraded design will also allocate space for a future reactor, in the event that development at the
Airport proceeds above the anticipated rate.

Preliminary treatment for the SBR system will include grinding. The new pump station will be sized to
allow flow equalization and some settling of coarse solids before it is pumped to the SBR system. The
main treatment components of the upgrades are the SBR system tanks, which will be designed based
on the parameters listed in Table 2.5. A total of two SBR tanks will be installed as part of the WWTP
upgrades.

Table 2.5: Design Parameters for the SBR System Upgrade at the Saint John Airport WWTP

Design Parameters

Hydraulic Residence Time 24 hours
Solids Residence Time (SRT) 16 days
MLSS at TWL 3,000mg/L
Food to Microorganism (F/M) 0.07
Sludge Production 30kg/d

MLSS — Mixed liquor suspended solids
TWL — Top water level

The dimensions and water levels of each SBR tank are as follows:

e Length =7.0m
e Width =3.0m
e High Water Level (HWL) =4.9m
e Average Bottom Water Lev