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December 22, 2014 MON-00021215-A0

New Brunswick Department of Environment and Local Government
Project Assessment Branch (EIA)
Science and Planning Division

PO Box 6000

Fredericton, NB

E38 5H1

Attention: Director, Project Assessment Branch

Re: ElA Registration — Havelock Wastewater Collection and Treatment System

Enclosed herewith are one (1) hardcopy and one (1) CD ({with files in PDF format) of the EIA
Registration for the above noted project. These copies are to supplement the electronic copy of the
registration document only which was submitted via e-mail.

We look forward to hearing from you and if you have any questions or require additional information do
not hesitate to contact me.

Yours truly,

/i’f" e C g ﬂ L\/ﬁ_.ﬂ,-l..«_._;_._____

Gordon P. Wasson, P. Eng.

cc. Jeff Russell, P. Eng. — NB Department of Environment and Local Government

40 Henri Dunant Street, Moncton, NB E1E 1E5, Canada
T: +1.506.857.8889 « F: +1.506.857.8315 « www.exp.com
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Legal Notification

This report was prepared by exp Services Inc. for the account of the New Brunswick Department of
Environment and Local Government.

Any use which a third party makes of this report, or any reliance on or decisions to be made based
onit, are the responsibility of such third parties. Exp Services Inc. accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on

this report.
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1.1 Proponent Name

New Brunswick Department of the Environment and Local Government (NBDELG).

1.2 Address of the Proponent
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Community Funding Branch
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Honorable Brian Kenny, Minister of Environment and Local Government
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1.5 Property Ownership

Sanitary mains will primarily be installed along existing roadways in the community and therefore
within the existing right-of-way (ROW). Wastewater will either flow by gravity or be pumped from
individual pump units to the sanitary mains via service laterals installed to each property in the
proposed sanitary service area. The wastewater treatment plant {WWTP) and related infrastructure
will be located con the south side of Ridge Brook and in the central portion of the property currently
identified by property identification number PID 00060665. An easement will also be required for the
sewer piping which will convey wastewater from Route 885 to the treatment plant.

The following summarizes property ownership related to the project:

Wastewater Treatment Plant Site: A portion of the property presently owned by Graymount {NB} Inc.
{PID 00060665). The Province of NB has an option to purchase a portion of the propenrty for the
treatment facility.

Sanitary Sewer Mains along Roadways: Province of New Brunswick Department of Transportation
and Infrastructure.

Sanitary Sewer Mains (Easements - Option 1); Easements across PID 00060780 and, PID
00167304.

Sanitary Sewer Mains (Easements — Option 2): PID 00170605 and, PID 00167304,

Sanitary Sewer Mains (Easements — Option 3): PID 00060780 and, PID 00167304.
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2 The Undertaking
2.1 Name of the Undertaking
Havelock Wastewater Collection and Treatment System.
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2.2 Project Overview

The community of Havelock is situated approximately 7 km north of NB Route 2 in the northeast
corner of Kings County and approximately 45 km from Moncton. The current population in the study
area is estimated fo be about 365 persons living in approximately 150 dwelling units. Local economic
activity centres around the limestone industry. Cement production was a major economic activity until
about the mid-1990s.

Currently, the community is serviced by a series of on-site wastewater treatment systems and private
potable water supply wells. Many of the on-site sewage disposal systems do not meet current
regulations as outlined in NB Regulation 2009-137 under the Public Health Act and there is some
evidence that a few of the existing systems are failing to provide adequate wastewater treatment.
This is due to many factors, including the fact that many of the systems were constructed before
current and several previous regulations came into effect. A number of these inadequate treatment
systems are located in the heart of the community, where most properties have an area less than the
minimum lot size of 0.4 ha (1 acre) prescribed by current regulations. Furthermore, it is noted that
many properties are located in proximity to watercourses which further limits the amount of available
land to site an on-site disposal system.

As a result of the current situation, the New Brunswick Department of the Environment and Local
Government (NBDELG) is proposing to construct a wastewater collection and treatment system to
service the core area of development. In general terms, this will involve the installation of
approximately 6.7 km of sewer main; approximately 145 sanitary service lateral connections; and a
new wastewater treatment plant (WWTP). The majority of the sanitary service connections will be to
residential properties. Sewer easements will be required for the inlet piping to the WWTP, and there
are currently three general alignment options under consideration as illustrated on the preliminary site
plans provided in Appendix A. Similarly, two options are currently under consideration for the access
road to the proposed WWTP as indicated on the above noted preliminary site design site plans. The
actual project easement requirements and the final alignment of the WWTP access road will be
determined during the detailed design process.

The area to be serviced is generally characterized by gently rolling topography and a shallow depth to
bedrock which cannot be readily excavated with an excavator. As a resuit, a portion of the new
sewer mains will be pressure sewers which will eliminate the requirement for large pumping stations
and minimize rock excavation requirements. Small purmping stations will be required to pump
wastewater from individual properties to the sanitary main for each property to be serviced in the
pressure sewer zones. Once the main line collection and treatment systems are constructed,
individual properties will then be connected to the system. As part of their connection, septic tanks
will be pumped out and decommissioned.

Since the project will involve construction within 30 m of area watercourses, a Watercourse and
Weltland Alteration (WAWA) Permit will be required under the Provincial WAWA regulations.

2.3 Purpose/Rationale/Need for the Undertaking

Market Potential: Not applicable.
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Benefit to Society: The project will result in a net positive impact on society and the environment,
since existing wastewater treatment in the community is generally inadequate as described above in
Section 2.2. The new communal WWTP will be designed in accordance with current standards and
regulations, and the effluent from the plant will therefore meet current requirements which will result in
a reduced impact on area ecological receptors and a reduced potential for adverse impacts on human
health. Finally, the construction of a centralized wastewater collection and treatment system is
expected to lead to better long term management of wastewater discharge in the community since
the system will be operated and maintained by certified operators,

Economic Benefits: In the long term, it is anticipated that the proposed undertaking will promote an
environment for future commercial development in the study area since the presence of a centralized
wastewater collection and treatment system is generally considered to be a pre-requisite for larger
scale commercial enterprises.

Job Creation Benefits: Job creation will include short term construction refated jobs. In the long
term, it is expected that one or two operators will be required on a part-time basis to operate and
maintain the system.

Consumer and/or Industrial Demand: See above,

Discussion of Alternatives: The * do nothing” alternative is not considered to be acceptable due to
public safety and ecological concerns associated with the status quo in which much of the community
is serviced by on-site sewage disposal systems which have not been designed and constructed in
accordance with current standards and/or are potentially malfunctioning. The current situation is
exacerbated by the fact that the study area is also serviced by private domestic potable water wells
that are potentially susceptible to contamination from inadequately treated or untreated wastewater
effluent.

2.4 Project Location

Location/PID: As previously indicated, the project will involve the construction of approximately 6.7
km of new gravity or pressure sewer. The new sewer mains will generally be constructed within the
right-of-way (ROW) limits of existing roadways for which there are no associated provincial property
identification numbers (PID}. The roads fall under the jurisdiction of NB Department of Transportation
and Infrastructure. Sewer mains will be constructed along a number of local roads including NB
Route 885; NB Route 880; Back Street; Cross Street; Garland Street; and Maple Street. Sewer
easements will also be required to allow for the construction and maintenance of conveyance piping
to the new WWTP. The new treatment plant will be constructed on the south side of Ridge Brook in
the central portion of the property currently identified by PID 00060665.

The proposed work area is situated within the Community of Havelock which is located in the Parish
of Havelock, Kings County. The overall project location in a regional context is provided on Figure 1.

Address: The new sewer mains will primarily be constructed within existing roadway ROW for which
there is no associated PID number or civic address. The new treatment plant will be constructed in
the central portion of a large (i.e. 28 ha) undeveloped and partially tree covered parcel of land with no
civic address and identified by PID 00060665.

Location Map: The project location relative to communities, roads, environmental features, etc., is
indicated on Figure 2.
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2.5 Siting Considerations

Due to the nature of the project, there are limited opportunities to examine alternate locations for the
proposed infrastructure. The majority of the sewer mains will follow the existing roadways along the
properties which they are intended to service, and the WWTP will need to be located in proximity to
the watercourse which will serve as the ultimate point of discharge of the treated effluent. Since the
Havelock Local Service District (LSD) does not currently own any property adjacent to watercourses,
the proponent currently has an option to purchase a portion of land from the land parcel identified by
PID 00060665 for the siting of the WWTP related infrastructure. This portion of land is located on the
south side of Ridge Brook. The proposed WWTP location is in a wooded area which is remote from
any sensitive land uses (e.g. residential, schools, etc.) or water wells. Options are currently under
consideration for the location of the required sewer easements to allow for the construction of the
approximately 900 m of sewer inlet piping to the treatment plant.

The GeoNB Mapviewer on-line mapping tool does not indicate the presence of any regulated
wetlands in the general vicinity of the proposed infrastructure developments. Based upon this
screening evaluation, it is anticipated that the project will not require any work within 30 m of a
wetland.

Exp consulted the Archaeological Services Unit of the New Brunswick Wellness, Culture and Sport
regarding the potential of encountering heritage or cultural resources in the study area. The
archaeological services unit indicated that there was a low risk of encountering heritage resources in
the area based upon their existing information and internal archaeological predictive modeling.

There has been no consultation with the Regional Service Commission {RSC) #8 planning authority
concerning this project.

2.6 Physical Components and Dimensions of the Project

A property plan and aerial photograph indicating the location of the key physical components of the
project and surrounding relevant features is provided as Figure 2. Site plans indicating the
conceptual layout of the wastewater collection and treatment system are provided in Appendix A. It is
noted that the project is currently in the preliminary design phase, and that the final layout of the
sewer mains, treatment plant infrastructure and related components will be finalized during the
detailed design phase. However, it is expected that the final design details will not vary significantly
from the preliminary design information outlined herein.

2.6.1 Wastewater Treatment System Technology Description

It is proposed to utilize an engineered wetland technology originally developed in Germany in the
early 1970s by Dr. Reinhold Kickuth for wastewater treatment. This proprietary technology involves
treating wastewater in a lined bed containing an engineered soil matrix. Abydoz Environmental Inc.
of Portugal Cove-St. Philips, NL holds the local licensing rights for this technology.

Technical background information on the Abydoz engineered welland treatment system is provided in
Appendix B. Additional operational details on this treatment system are provided in Section 2.8.1.

2.6.2 Site Dimensions

Based upon the current preliminary design information, a land parcel with dimensions of 200 m x 200
m and an area of approximately 4 ha will be required for WWTP and related infrastructure as
indicated on the conceptual site plans in Appendix A.



New Brunswick Department of Environment and Local Government

EIA Registration - Havelock Wastewater Collection and Treatment System
MON-00021215-A0

December 2014

2.6.3 Physical Components
The key physical components of the treatment plant are as follows:

Primary settling tanks;

Wastewater flow measuring device;

Flow splitting weir assembly;

In-ground wetland beds complete with reed plants, engineered soil matrix and associated
distribution piping;

® UV disinfection chamber housed in a small treatment building.

A water well will also be drilled on the treatment plant property to supply non-potable water for
operational use such as washing down equipment. The required well yield will be approximately 33
m’/day (5 Igpm) which is less than the 50 m’/day (7.6 Igpm) trigger for assessment under the
provincial EIA process.

In addition to the treatment plant, the project will include the installation of approximately 6.7 km of
sewer main. Although the actual breakdown will be determined during final design, the proportion of
the collection piping which will be gravity sewer and small diameter pressure sewer at the current
preliminary design stage is approximately 60% and 40%, respectively. Manholes typically spaced at
100 m will be required for the gravity sewer zones.

Wastewater grinder pumps (GP), pumping chambers and related pump controls will also be required
for each property serviced by pressure sewers and several properties in the gravity zones with
grading issues. The electrical control panels are typically mounted in the basement of each on-site
residence. In a GP pressure sewer system, the raw effluent flows by gravity from the household or
business to the GP pumping chamber.

Larger pumping chambers or wet wells equipped with grinder pumps will be installed at the end of
Maple and Garland Streets which currently have nine and five households, respectively. Wastewater
from along these streets will be collected by gravity sanitary laterals which will flow by gravity to the
wet well at the end of the street which, in turn, will pump the effluent via a forcemain to the pressure
sewer along NB Route 880.

2.6.4 Off-site Facilities Affected

The Abydoz engineered wetland technology is not expected to result in a large amount of sludge
accumulation. However, any waste sludge from the treatment process will be disposed of at a
Provincially approved septage receiving station.

2.7 Construction Details

Approximate Duration: the project timelines are tight and an outline of the currently anticipated
project schedule for the 2015 construction season is provided below:

Issue project tender package - April, 2015
Tender closing and award — May, 2015
Construction start date — May, 2015

It is estimated that approximately twenty-five (25) weeks will be required for construction in 2015 (i.e.
May, 2015 to November, 2015).



New Brunswick Depariment of Environment and Local Government

EIA Registration - Havelock Wastewater Collection and Treatment System
MON-00021215-A0

December 2014

It is anticipated that some additional construction will take place during the 2016 construction season
fo finalize the project, since the wetland will likely need to be constructed and operational prior to
making the final sanitary service connections.

Estimated Hours of Construction: the estimated working hours during the construction period are
as follows: 7:00 br to 19:00 hr, 5 days per week, Monday to Friday.

Anticipated Equipment: excavators, front end loaders, flat-bed trucks, dump trucks, concrete trucks,
bulldozers and compaction equipment. Ancillary equipment would include municipal infrastructure
piping installation equipment.

Date of First Physical Construction-related Activity: construction is tentatively scheduled to
commence in late May, 2015. Construction timelines are tight as it is anticipated that the duration of
the work will encompass the majority of the 2015 construction season.

Potential Sources of Pollutants: fugitive dust emissions, noise, suspended solids runoff, spillage of
fluids used in equipment such as hydraulic fluid and fuels.

Fate of Wastes: wastes associated with the project are expected to include construction debris
primarily related to equipment and supplies packaging. Where not recycled, this material will be
removed from the site and landfilled at a regulatory approved facility. Portable toilets will be provided
on-site for construction workers and these units will be serviced as required by a qualified sub-
contractor.

Access and Traffic Management: it is expected that one lane of traffic will be maintained during the
installation of new pipework on existing roads in the community for the majority of the construction
period. The contractor will be required to adhere to requirements outlined in the New Brunswick
Department of Transportation and Infrastructure (NBDTI) Work Traffic Control Manual. The existing
access road to the proposed WWTP site will also be upgraded as panr of the current work, or
possibly another access road alignment will be used as indicated on Drawing 9-4 in Appendix A.
Much of the latter alignment follows an existing road which would have to be upgraded, and new
construction would be required for the last section of this alignment.

Clearing and Grubbing: some clearing and grubbing will be required to accommodate the
construction of the wastewater treatment related infrastructure and the inlet piping to the treatment
plant. However, it is noted that much of this area is lightly tree covered with alders and other low
bush woody vegetation. The contractor will be responsible for the disposal of grubbings in an
approved manner and take ownership of any merchantable timber. No clearing or grubbing activity
will be required for the remainder of the project (i.e. installation of sewer mains along existing
roadways).

Fill Material: clean common fill, granular pipe bedding and standard aggregate (sub-base and base)
for roadway re-instatement will be required.

Work Near Wetlands/Watercourses: as previously indicated, no regulated wetlands were identified
in the project area on the GeoNB Mapviewer on-line mapping application. Therefore, it is anticipated
that the project will not involve any work within 30 m of a wetland. However, the construction of the
WWTP and related infrastructure will involve some disturbance of the ground surface within 30 m of
Ridge Brook. All necessary permits and approvals will be obtained prior to initiating the work as
previously discussed herein. The sewer main crossings of Keith Brook on the west side of NB Route
880 (i.e. Lower Ridge Road) and the unnamed watercourse on the east side of NB Route 880 will
likely be constructed by directional drilling, and will therefore not involve any work within 30 m of a
watercourse. No other work within 30 rn of a watercourse will be completed.

8 “ex P
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2.8 Operation and Maintenance Details

2.8.1 Key Features of the Operation

The wastewater will flow to the treatment facility by a combination of gravity sewers and pressure
sewers. On entering the treatment facility, the effluent will enter a series of settling tanks, where the
majority of suspended solids will be removed by gravity and settle in the chambers. From the settling
tanks, the flow will be split by a weir arrangement that allows the flow to move into the engineered
wetland treatment beds. The inlet piping in the treatment beds flows down the centre of the beds with
discharge piping along both sides of the beds. The inlet piping is typically housed in a series of
infiltrator chambers. The outlet piping from the treatment beds will then direct flow to the ultra-violet
(UV) light treatment building for disinfection. The disinfected influent will then flow by gravity through
the outfall piping to Ridge Brook.

As previously mentioned, the Abydoz wetland system is based on sub-surface/root zone flow
whereby wastewater is treated in a lined bed containing an engineered soil matrix. Reed plants are
used to transfer oxygen to the soil matrix fostering aerobic microbiological activity which is used to
biologically and chemically break down contaminants. The treatment area is a stable, engineered
ecosystem and is based on complex interrelationships between plants, soils and micro-organisms.

The wetland system provides for continuous treatment of wastewater and does not require any
chemical addition. Power requirements at the treatment plant would be limited to the UV lamps as
the effluent will pass through the treatment beds by gravity flow. Operator requirements are low, and
no specialized training is required. However, it is noted that the settling tanks will require regular
cleaning (e.g. once every six to twelve months). It is also noted that the engineered wetland is a
modular type design wherein additional treatment beds can be readily added to treat increased future
flows.

2.8.2 Capacity of Pumps/Pipelines Carrying Water

Based on preliminary design work, the estimated average daily design flow of the treatment facility is
238,000 LPD. The gravity portion of the collection system will generally consist of 200 mm diameter
sewer piping; 100 mm diameter service laterals to homes; and concrete manholes complete with cast
iron frames and covers. The pressure sewer portion of the collection system will consist of 75 mm
diameter forcemain in addition to grinder pumps and chambers for each serviced residence ar
business. Two small lift stations/duplex wet wells equipped with grinder pumps will also be located at
the end of Maple and Garland Streets.

2.8.3 Number of Employees

Operation and maintenance of the wastewater collection has yet to be determined; it will either be
carried out by trained operators from a nearby municipality or contracted out to a private firm
experienced in this service. It is anticipated it will require one or two operators on a par-time basis.

284 Period of Operation and Number of Shifts

The treatment system will operate continuously; however, there will not be regular monitoring by the
operations staff. The system is being designed to operate with minimal requirement for operation and
maintenance activities. It is anticipated that employees will routinely visit the plant and the two small
lift stations/wet wells during the week to check on the system and perform any routine maintenance
that may be required.
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2.85 Estimated Life Span of Treatment System

Abydoz reports an expected life span of 60 years for the engineered wetland. Lift stations have a
typical service life of a minimum of 25 years and possibly much longer if they are properly maintained.
The expected service life of the grinder pumps are on the order of 15 to 20 years under normal
service conditions.

2.8.6 Descriptions of Material Storage Locations

There will be minimal requirements for material storage since the operation and maintenance of the
treatment facility will not require the addition of any chemicals. However, a small storage shed for
housing tools and maintenance equipment may be located on the treatment plant site.

2.8.7 Project Energy Requirements

According to literature provided by Abydoz, the engineered wetland does not require any power for
the treatment system itself. Project power requirements would be limited to the UV disinfection
system and individual pump units connected to the pressure sewer system.

Regarding individual pump operation, the estimated annual cost to operate each pump is $25 to $35
for an average family household. However, these costs would be offset by savings associated with
not having to provide septic system maintenance.

Since the project is currently in the preliminary design stage, we do not have encugh information to
provide detailed energy requirement estimates.

2.88 Point of Discharge into Receiving Environment
A new effluent outfall will be constructed to convey treated effluent to Ridge Brook.
2.89 Streamflow and Anticipated Dilution Factor

Unfertunately, there are no Environment Canada or other stream gauging stations located along
Ridge Brook. Therefore, the Ridge Brook streamflow was estimated at the proposed point of the
treatment plant discharge by pro-rating historical streamflow data for Palmers Creek at Dorchester,
NB based on drainage area estimates for both streams. Palmers Creek was selected for comparison
as it is a similar watercourse located in the same geographic (i.e. southeastern NB) region as Ridge
Brook. Furthermore, the estimated drainage areas for Ridge Brook at the WWTP and Palmers Creek
at Dorchester are similar in magnitude (48.6 km? and 34.2 km?, respectively).

Using the above approach and the average daily low flow value for Palmers Creek over the 18 years
of record (1967-1985), a daily low flow estimate of 0.0199 m%s was calculated for Ridge Brook at the
point of discharge. Therefore, using the above low flow estimate and the design flow of 238,000 LPD
for the wastewater treatment plant, a dilution factor of approximately 25:1 was calculated which
exceeds the minimum value of 8:1 recommended by NBDELG.

2.8.10 Mixing Zone

The outfall from the treatment plant and disinfection facilities will discharge to Ridge Brook with no
“defined” mixing zone other than the brook itself.
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2.8.11 Disinfection Facilities

Provision for ultra-violet (UV) disinfection of the treated effluent prior to discharge to the receiving
stream will be accommodated in the design. UV disinfection eliminates the need for storage of
potentially hazardous chlorine products in addition to the requirement for any subsequent de-
chlorination. The operation of the UV disinfection system (i.e. year round versus seasonal) will be as
defined in Certificate of Approval to operate the treatment system.

2.8.12 Nominal Capacity at Facility Start-up

The design capacity of the proposed treatment plant will be 238,000 LPD, based upon a design
population of 700 persons. The normal operating flow at start-up is expected to be on the order of
124,100 LPD based on the current population of the service area which is about 365 persons and an
assumed per capita flow rate of 340 L/cap.d as recommended in the Atlantic Canada Wastewater
Guidelines Manual (Environment Canada, 2006).

Based on a peaking factor of 3.9 as determined by the Harmon formula, the design peak flow was
calculated to be 928,200 LPD {(Environment Canada, 2006).

2.8.13 Discharge Mode (Batch or Continuous)

The proposed treatment system will operate in continuous flow mode although there will be the typical
diurnal fluctuations in flow.

2.8.14 Pump/Lift Stations Required

As previously mentioned, a pumping chamber equipped with a grinder pump will be required for each
property to be serviced in the pressure sewer zones in addition to other properties in the gravity
zones for which a pump will be required due to lack of adequate positive grade to the sewer main. A
small lift station/wet well will also be required at the ends of both Maple and Garland Streets. It is
likely that the lift stations will be equipped as duplex units. Wastewater from the houses along these
streets will be collected by gravity and transported to the lift stations by gravity flow. The effluent from
each lift station would then be pumped via a forcemain to the pressure sewer along NB Route 880,

An estimated total of approximately 135 sanitary lateral connections will be required for the project.
At the current preliminary design stage, approximately 55% of the connections will be forcemain
laterals and 45% will be gravity laterals. The final proportion of sanitary and forcemain laterals may
vary as a result of the detailed design process.

2.8.15 Design Characteristics of Treated Effluent

The design characteristics of the treated effluent will be in accordance with the Wastewater Systems
Effluent Regulations under the federal Fisheries Act. As such, the design effluent requirements are
as follows:

BODs <25 mg/L;

TSS <25 mo/L;

Un-ionized ammonia {NH3-N) <1.25 mg/L;
Total residual chlorine <0.02 mg/L; and,
Effluent must be non-toxic.

et

1 “ex P



New Brunswick Depariment of Environment and Local Government

EIA Ragistration — Mavelock Wastewater Collection and Treatment System
MON-00021215-A0

December 2014

In addition, disinfection will be required prior to discharge of the treated effluent to the receiving
stream.

2.8.16 Design Characteristics of Raw Influent

The design characteristics of the raw influent are representative of medium strength municipal
wastewater and are as follows:

° BODs = 200 mg/L;
° TSS = 220 mg/L; and,
. Un-ionized ammonia (NHz-N) = 30 mg/L.

it is noted that the raw influent will not contain any residual chlorine as disinfection will be provided by
UV lamps as previously noted in Section 2.8.11. It is also noted that nearly all of the wastewater
collection and treatment service connections will be residential properties.

2.8.17 Operation and Maintenance Targets

Operation and maintenance requirements for the treatment system include: labour, electrical (power
consumption and maintenance), mechanical maintenance (parts) and sludge management. As
required, operators will collect wastewater samples in accordance with the Approval to Operate and
have them analyzed by an outside laboratory. The analytical results will be included in reports
submitted to the New Brunswick Department of Environment and Local Government (NBDELG), as
required.

To protect against damage to the wetland or other components of the treatment system or ecological
impacts, a by-law regulating the discharge of water or wastewater into the sanitary sewer system will
be developed by the Havelock LSD. This by-law will set discharge limits for selected parameters
(e.g. BODs, etc.) for any wastewater entering the system and include a list of substances (e.g.
petroleumn hydrocarbons, radioactive materials, etc.) which cannot be discharged to the sewer system
in order to protect the treatment system and/or the environment.

2.8.18 Disposal of Sludge

Since decomposed biological solids will become part of the plant bed in the proposed Abydoz
engineered wetland system, the sludge to be removed from the treatment systems will be limited to
primary solids and/or screenings. For preliminary estimation purposes, a rough estimate of the
quantity of sludge produced can be calculated as the amount of TSS removed from the system per
day. However, it should be noted that this approach results in a conservative estimation of sludge
volume since the estimate would include both primary solids and biological material. Furthermore, it
is noted that it is not possible to determine what fraction of the sludge quantity will be primary solids
and what fraction will be biological given the information currently available.

Based on the above noted approach, the volume of sludge to be removed is estimated to be 24.2
kg/d (dry weight). A summary of the assumed influent and effluent data is provided below.

Influent TSS concentration = 220 mg/L
Effluent TSS concentration = 25 mg/L
Removal = 88.6%

Daily flow = 124,100 LPD

Influent TSS loading = 27.3 kg/day
TSS mass removed = 24.2 kg/day
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For preliminary design purposes, it is estimated that approximately 50%-60% of the influent solids will
be captured by the primary settling tanks.

2.8.19 Maintenance Responsibility

As previously mentioned, it is anticipated that a nearby municipality or a private firm qualified in
treatment plant operations will be engaged to operate and maintain the new wastewater collection
and treatment system. Details with respect to the maintenance of individual pump units have yet to
be determined.

2.9 Future Modifications, Extensions, or Abandonment

Given that the population growth rate of the service area is relatively low and that the system is being
designed to accommodate some future growth, the requirement for any modifications or extensions of
the collection and treatment system in the near future is not envisioned. However, it is noted that the
proposed Abydoz engineered wetland system has a modular type design which can readily
accommodate the treatment of increased future wastewater flows, if necessary.

The treatment system will be decommissioned at the end of its design life in accordance with the
regulatory requirements in effect at the time of decommissioning.

2.10 Project Related Documents
The following project related documents are available:

i) ADI Limited (an exp heritage company), 2005. Water and Sewer Study ~ Community
of Havelock. Final report to Havelock Local Service District dated May, 2005. ADI
File No. (8) 5604-001.1.

i) ADI Limited (an exp heritage company), 2007, Wastewater Collection and Treatment
Study — Community of Havelock. Draft report to the New Brunswick Department of
the Environment dated July, 2007. ADI File No. (80) 1852-041.1.

Copies of the above noted supporting documentation have been included with the electronic version
of the EIA registration submission. However, please note that these documents only contain
preliminary/conceptual design information, and that the information provided in the current registration
document supersedes some of the technical information in these reports.
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3 Description of the Existing Environment

3.1 Physical and Natural Features

3.11 Topography and Surface Water Drainage

The topography of the Havelock area is typically defined by gently to moderately sloping terrain with
hills and ridges. The slope of the existing ground surface is typically in the 3% to 7% range. A large
ridge is located along the south side of the proposed sanitary sewer service area. The total
topographic relief between this ridge and Ridge Brook near the proposed WWTP is on the order of 55
m.

Ridge Brook which flows through the community in an approximate southwest to northeast manner is
the primary watercourse in the proposed service area. Keith Brook and an unnamed stream traverse
NBE Route 880 as they flow from the local topographic high area towards Ridge Brook. From the
Havelock area, Ridge Brook flows northeast and then north before discharging to the Canaan River.

3.1.2 Geology and Hydrogeology

In the central portion of the community, the regional overburden geology is comprised ofa 0.5 mto 3
m thick blanket of loamy lodgement till, minor ablation till, silt, sand, gravel and rubble (Rampton et
al., 1984). West and south of this area, the above noted unit exists as a discontinuous veneer over
bedrock and, where present, it is generally less than 0.5 m thick. Immediately surrounding some area
streams, the above noted till units are overlain by a layer of sand, some gravel and silt, rare clay and
patchy thin veneer of organic sediment {Rampton et al, 1984). The latter unit is also discontinuous
and, where present, it is generally less than 0.5 m thick.

Based on the completion of some preliminary geotechnical boreholes associated with the proposed
undertaking, the overburden soail in the proposed sewer service area are typically comprised of a thin
layer of reddish brown silty sand and gravel till which is generally only a few metres thick. Occasional
bedrock outcrops are also located in the study area.

Concerning the regional bedrock geology, the centra! portion of the community is underlain by
limestone which, in turn, is typically underlain by sandstone with occasional conglomerate (Potter et
al., 1968). Outside of this area, the regional bedrock geology is comprised of red to grey sandstone,
conglomerate and shale with minor limestone and volcanic rocks (Potter et al.,, 1968). A relatively
small area generally categorized as red to grey conglomerate and siltstone in addition to volcanic
flows, tuffs and related intrusive rocks is also located in the western portion of the study area.

As previously mentioned, the study area is serviced by private potable water supply wells completed
in the underlying sedimentary bedrock aquifer. The average well yield based on a review of water
well records in the NBDELG water well database for thirty area wells was reported to be 54 m’/day
(8.3 Igpm) in a previous communal water and sewer study completed by exp/AD! (ADI, 2005). In
general, the natural groundwater quality in the community is characterized by elevated pH, hardness,
calcium and manganese with occasional occurrences of elevated concentrations of other metal
parameters (ADI, 2005). It is also noted that several area domestic wells were historically impacted
with petroleum hydrocarbons, although the exact source of the contamination was not definitively
determined (ADI, 2005).

=5
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3.1.3 Potential Adverse Environmental Conditions

There are no known existing adverse environmental conditions associated with the proposed
undertaking.

3.1.4 Watercourses and Wetlands

As previously mentioned, Ridge Brook traverses the northern portion of the study area roughly in a
southwest-northeast trending fashion. An outfall to this watercourse which will allow for the gravity
discharge of treated effluent from the treatment plant will be required as part of the proposed
undertaking and, therefore, a permit will be required under the provincial Watercourse and Wetland
Alteration (WAWA) Regulation. Existing culverts are located at two locations along NB Route 880
where the roadway is traversed by tributaries to Ridge Brook. At this time, it is planned to install the
gravity andfor pressure sewers at these locations by directional drilling to avoid disturbing these
existing streams and related culvert crossings. Therefore, a WAWA permit will likely not be required
for this portion of the work.

Based on a review of the GeoNB Mapviewer on-line mapping application, there are no regulated or
provincially significant wetlands in the area of proposed work.

3.15 Receiving Stream

The receiving stream for treated wastewater effluent is Ridge Brook. In the Havelock area, the brook
is typically surrounded by a buffer of trees and/or small woody vegetation with some open fields
adjacent to it in some areas. The watercourse flows northeast through the community, then north
before discharging to the Cannan River, There are no known significant economic or recreational
uses of the watercourse in the study area.

316 Significant Fish/Wildlife Populations or Habitat

The Atlantic Canada Conservation Data Centre (ACCDC) was requested to search their databases
for a § km buffer around the central portion of the proposed sanitary sewer service area to complete a
screening level assessment of the nature and extent of potential ecological receptors in the study
area. The results of the ACCDC data request are provided in Appendix C. It is imporiant to note that
this data only provides information on the potential presence of rare flora or fauna in the vicinity of the
proposed areas of development.

The 5 km buffer contained fifteen (15) records of six (6) vascular and two (2) non-vascular flora.
Similarly, eleven {11) records of six (8) vertebrate fauna and no records of intertebrate fauna were
identified. Wood turtles were not noted to be present in the study area. The above noted flora and
fauna observations within the study area were assigned proximity estimates ranging from 0.3 km £ 0
km to 4.7 £ 7 km. Finally, the records review identified zero (0) managed areas (MAs} and one (1)
Environmentally Significant Area (ESA). Managed areas typically have some degree of protected
status and ESAs may or may not have legal status. The identified ESA is a rich hardwood forest
including five butternut trees located on a gypsum outcrop known as Havelock Ridge and formerly
known as Butternut Ridge. This ESA is removed from the proposed work area and situated about 2.4
km north-northwest of the central portion of the community and about B00 m east of NB Route 885.

With the exception of the butternut tree for which six observations were noted, no species classified
as endangered under the Provincial Endangered Species Act were identified in the ACCDC data.
However, it is noted that there are no known butternut trees located within the proposed construction
areas. It is expected that most of the butternut records in the ACCDC data relate to the above noted
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Havelock Ridge ESA which is located about 2.4 km north of the central Havelock area and outside of
the proposed work area. The proximity estimates for the six butternut tree observations ranged from
0.4km+1.0kmto2.2 km = 1.0 km.

3.1.7 Environmentally Sensitive Areas

The results of the ACCDC records review within 5 km of the proposed undertaking did not reveal the
presence of any environmentally sensitive areas in proximity to the area of proposed work (see
above).

3.2 Cultural Features

As previously mentioned in Section 2.5, the Archaeological Services Unit of the New Brunswick
Department of Wellness, Culture and Sport (NBWCS) was requested to conduct an archaeological
screening of the proposed undertaking based on their internal files and archeological predictive
modeling. Based on the results of the screening assessment, it is expected that there will be a low
risk of encountering heritage resources in the study area during the completion of the proposed work.

In addition to the above noted screening, it is noted that there are no known cultural features in the
immediate vicinity of the proposed construction areas.

3.3 Existing and Historic Land Uses

Since the study area is underlain by extensive deposits of high quality limestone, the manufacturing
of cement, calcined lime, agricultural lime and aggregate materials has been the dominant local
economic activity for several decades. Limestone from quarries in the area operated by Graymont
(NB) Ltd. is used for the production of agricultural limestone, chemical lime, general construction
stone and related limestone products. A cement plant also operated in the area from the 1960s until
the early 1990s. In addition to the quarrying of limestone and/or the manufacturing of limestone
products, agricultural activity has also historically been a mainstay of the local economy.

Aerial photographs of the study area taken in 1953, 1963, 1976, 1982 and 1993 were obtained from
the New Brunswick Department of Natural Resources (NBDNR) to assist in assessing historical land
use in the study area. A review of the above noted air photo record confirmed the historical
predominance of agricultural and limestone related economic activity in the study area. Where
shown, the proposed treatment plant site is interpreted to have been agricultural and/or undeveloped
treed land over the examined time period. It is also noted that the local road network in the 1953
photograph is identical to the current road network. The overall level of development in the study
area is shown to very gradually increase from the mid-1950s to the mid-2000s.

3.4 Ownership of Adjacent Properties

Site plans identifying the location of the proposed WWTP site along with the three options under
consideration for the alignment of both the access road and sanitary sewer main inlet piping to the
WWTP are provided as Figure 3a, 3b and 3c. Properties adjoining the access road and sanitary
sewer main alignments are identified in each of these figures and the Service New Brunswick (SNB)
property identification number (PID) for each adjoining land parcel by easement option is provided
below in Table 1. Land ownership information for the abutting land parcels is not provided in this
table in consideration of Provincial privacy related regulations, guidelines and policies.

16 “ex P



New Brunswick Depariment of Environment and Local Government
EIA Registration — Havelock Wastewater Collection and Treatment System

MON-00021215-A0
December 2014
Table 1
PID Numbers far Abutting Property by Easement Option
Dwg # [ PID
Proposed Easement Option #1
1 00060780
2 00168062
3 00167304
4 30067466
5 00060665
Proposed Easement Qption #2
1 00170605
2 00167304
3 30067466
4 00060665
Proposed Easement Option #3
1 00060780
2 00168062
3 00167304
4 30067466
5 00060665
3.5 Presence of Known or Suspected Environmental Contamination

The New Brunswick Department of the Environment and Local Government (NBDELG)
commissioned a number of studies to assess the magnitude and nature of the contamination of a
number of domestic wells in the Havelock area with dissolved phase petroleum hydrocarbons. In the
mid-1990s, more than a third of the wells sampled in the core of the community were impacted to
varying degrees with petroleum hydrocarbons. The main hydrocarbon plume was located near the
intersection of NB Route 880 and Cross Road. Another smaller plume was located slightly to the
west and on the south side of NB Route 880. The level of hydrocaribon impacts was monitored on a
regular basis and determined to be relatively consistent over the period of investigation.
Consequently, point of use activated carbon water treatment systems were installed in a number of
homes in the affected area and a few new water supply wells were drilled. The exact source or
sources of the contamination could not be definitively identified based on the completed investigative
work. [t is noted that a number of properties in the impacted area are associated with existing or
former petroleum storage tanks, including a former gasoline service station.

Since most of the known historical hydrocarbon contamination is localized to the central portion of the
community and is primarily limited to groundwater, it is considered unlikely that significant quantities
of contaminated soil will be encountered during the installation of the sanitary sewer mains.
Furthermore, the WWTP will be located on a land parcel that is believed to have been previously
undeveloped. However, it is noted that any hydrocarbon or other environmental contamination
encountered during construction will be managed in accordance with the NBDELG Guidelines for the
Management of Contaminated Sites (NBDELG, 2003).

-
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4 Summary of Environmental Impacts

In general terms, potential environmental impact considerations associated with wastewater collection
and treatment projects including socio-economic factors are sediment and erosion control; avoidance
of any species at risk and/or environmentally sensitive areas; odour control; avoidance of heritage
resources; minimization of noise and air quality impacts during construction; and traffic management
and mitigation of construction related impacts to adjoining properties and businesses. Project specific
considerations include avoidance of watercourse impacts related to the construction of the effluent
outfall to Ridge Brook and the nearby engineered wetland; and the sewer crossings of Keith Brook
and an unnamed watercourse along NB Route 880. As previously mentioned, it is currently
anticipated that the watercourse sewer crossings will be accomplished by directional drilling to
minimize potential watercourse impacts. However, a permit under the Provincial WAWA regulations
will be required for all construction activity within 30 m of Ridge Brook.

As previously indicated in Section 3.1, there are no known species at risk that will be disturbed by the
project or designated environmentally sensitive areas located in proximity to the proposed work.
Regarding odour potential, it is noted that the proposed technology relies on aerobic biological activity
to treat the wastewater. Well-operated aerobic treatment systerns generally do not have a strong
odour.

Any minor odours produced will be localized to the treatment plant and it is expected that they will not
be detectable by nearby residents under normal operating conditions. Furthermore, it is noted that
the waste sludge (i.e. primary solids) will accumulate in properly designed vessels and the sludge will
be disposed of at an approved facility on a regular basis. Experience has shown that odour levels
associated with the grinder pump chambers are negligible as any odours are absorbed by the soil
surrounding these buried units.

It is noted that possibly other than construction activity within 30 m of a watercourse, the same
potential project-environment interactions would typically be expected for future operation and
maintenance activities associated with the completed project. Concerning accidents and
malfunctions, it is noted that traffic accidents and related fire and fuel spillage are a possibility during
all phases of the project. However, the likelihood of the occurrence of these events is considered to
be low and comparable to that expected for any similarly sized municipal infrastructure renewal or
construction project. Since the development of the Havelock area pre-dates modern on-site sewage
disposal regulations, most of the existing on-site systems do not meet current requirements and many
cannot be readily upgraded due to a number of constraints (e.g. small lot sizes, etc.). The completion
of a modern communal wastewater collection and treatment system will allow for the abandonment of
the existing sub-standard treatment systems and therefore result in significant net positive socio-
economic benefits such as improved public health and environmental protection. Regarding the
regional economy, the municipal sewage collection and treatment infrastructure will encourage
growth and it is envisioned that this will result in more varied and increased future land development
in the long term.

A summary of the interpreted project related environmentai interaction with key valued environmental
components (VECs) for the construction and operation phases of the project in addition to potential
accidents, malfunctions and unplanned events is provided in Table 2 which follows Section 10.0 of
this report. A qualitative rating system was employed as outlined below to assist with the assessment
which was based on the professional judgment and experience of the project team in addition to our
current understanding of the project:
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0= No interaction with this VEC is anticipated;
1= Interaction occurs, but it would not be expected to result in a significant environmental effect

even without mitigation; or the interaction would not be expected to result in a significant
environmental effect upon the implementation of suitable mitigation measures (e.g. typical
environmental “best practices”, project specific mitigation, etc.); and,

2= Interaction occurs and may result in an environmental effect of concern even with mitigation
(this would typically require compensation for habitat loss, etc.).

Mitigation measures will be required for some potential impact categories (e.g. sedimentation and

erosion control} and general comments pertaining to existing mitigating factors or proposed mitigation
measures for each VEC are provided in Table 3 which follows Section 10.0 of this report.
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5 Summary of Proposed Mitigation

A summary of the proposed mitigation efforts associated with the undertaking are outlined herein. A
tiered approach was utilized in developing the project mitigation measures as suggested in the
technical guide to EIA in New Brunswick. Under this approach, environmental impact avoidance
opportunities are implemented wherever possible. If it is not possible or practical to avoid some
degree of environmental impact, impact reduction measures are stipulated. Finally, in occasional
instances where more extensive impacts are unavoidable and justifiable (e.g. public goad, ete.),
compensation measures are proposed.

The main aspects of the work that may require mitigation include erosion contral {re: suspended
solids runoff); potential spills (e.g. fuel or oil from equipment); odour control; possible heritage
resource encounters; control of noise; fugitive dust emissions and air quality; traffic management and
impacts on adjoining property; and construction of the WWTP and sewer outfall along Ridge Brook.
These will be mitigated as follows:

Suspended Solids — mitigative measures will include standard erosion control measures (e.g. silt
fences, check dams) which will be employed as required during the construction phase of the project.

Spills - spills (if any) will be addressed by applicable regulatory requirements (e.g. notification and
response). On-site construction equipment will be required to be in good condition and free of any
known fluid leaks.

Odour Control - waste sludge handling and disposal impacts will be mitigated by adhering to a
regular disposal schedule and utilizing septage hauling companies to collect the waste sludge and
transport it to an approved Provincial septage receiving station.

Heritage Resource Encounters — in the event that any item of cultural or archaeoclogical significance
is encountered during construction, work in the affected area will immediately be haited and the
Provincial Archaeclogical office will be notified.

Noise and Vibration - in general, the construction work is not expected to result in a significant
increase in noise or vibration levels above ambient background levels. However, since the
requirement for some rock excavation for sewer main installation is anticipated based on current (i.e.
preliminary design) information and the bedrock in the area is relatively competent, it is expected that
some use of an excavator equipped with a pneumatic hammer may be required. |t is also possible
but less likely that blasting may be required in the isolated areas where deeper excavation is
required. Noise and vibration mitigation measures will include restricting any required rock
hammering and/or blasting to timeframes which will reduce any nuisance impact to areas residents
(e.g. normal working hours, etc.}. In addition, it is expected that the judicious use of pressure sewers
which can generally follow the existing topography will minimize the amount of rock excavation and
the related potential for increased noise and/or vibration levels. Finally, it is noted that construction
equipment will be turned off when not in use, as practical.

Noise levels associated with the treatment plant will be negligible since the engineered wetland
technology requires minimal mechanical compeonents to operate and, hence, noise mitigation
measures will not be required.

Fugitive Dust Emissions and Air Quality — for aspects of the work that may lead to an increase in
fugitive dust emissions above ambient conditions, standard dust suppression techniques such as
water application to work area/ roadways will be used, and/or dust emission generation activities will
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be ceased until weather conditions warrant. Regarding air quality, it is noted that an anti-idling policy
will be implemented for construction equipment as practical.

Traffic Management and Potential Impacts on Adjoining Property — traffic control measures
during construction will conform to the requirements of NBDTI's Work Area Traffic Control Manual,
where applicable. It is anticipated that at least one lane of traffic will generally remain open on the
local roadways affected by the installation of sewer mains. Access will be maintained to adjoining
properties to the greatest practical extent and to an extent similar to typical water and sewer
infrastructure renewal projects. Consequently, no major issues related to property access are
anticipated.

Wetlands and Watercourses — the project involves the construction of a sewer outfall and
engineered wetland along Ridge Brook. A permit will therefore be required under the provincial
Walercourse and Wetland Alteration Regulation and the conditional terms of the permit will be
respected. It is expected that a WAWA permit will not be required for the sewer main crossings of
Keith Brook and an unnamed tributary along NB Route 880, since it is currently planned to employ
directional drilling to complete this work.

In addition to the above, a by-law or standards will need to be developed which establish the
requirements for discharging to the sanitary sewer system. These standards will ban the discharge of
oil, grease, petroleum products or other chemicals which may potentially disrupt the biological
treatment process in the engineered wetland and/or adversely impact the environment. The
standards will also establish discharge limits for selected wastewater discharge parameters {e.g.
BOD;, etc.). Exp will provide sample sewer discharge by-laws or standards to the project proponent
in addition to technical suppart related to the development of the appropriate discharge limits and list
of banned substances.

Other - regarding power outages, it is noted that since the study area is serviced by wells that also
require pumps and power to operate, wastewater flows would be negligible during a power outage.
Notwithstanding this fact, it is noted that each pumping chamber in the pressure sewer zone has in-
built storage that will allow for the restricted use of wastewater generating facilities during a power
outage. In the worst case scenario where the power goes off just as the “pump on” level was reached
in the wet well, enough storage will be provided for approximately two days of modified water use
behavior. Similarly, emergency effluent storage capacity will be provided in the two lift stations/wet
wells at the end of Maple and Garland Streets in the event of a power outage.

Effluent and other treatment system monitoring will be completed in accordance with the
requirements outlined in the Approval to Operate issued by NBDELG.

The above discussion of proposed mitigation measures for the key environmental aspects of the
project are intended to provide a general overview. More detailed mitigation measures will be
outlined in an Environmental Management Plan (EMP) which will be developed for the project.
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6 Public Involvement

The minimum public consultation requirements outlined in Appendix C of the provincial EIA
registration guide will be followed. Stakeholders include the residents of the Havelock LSD within the
proposed sanitary sewer servicing area. It is noted that there are no First Nation communities located
in the study area. A public notice containing the information specified in the registration guide will be
delivered to stakeholders subsequent to registering the undertaking.

In addition to the minimum public consultation requirements, a public open house on the project will
be held to allow the public to become familiar with the project, pose questions related to the project
and to raise any environmental concerns. As well, an update on the anticipated sewage user fees will
be provided at the meeting. Details concerning the timing and location of the open house and the
locations to obtain project related information will be advertised in one local and one provincial
newspaper in accordance with the requirements outlined in the EIA registration guide.
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Approval of the Undertaking

The following permits and approvals will be required for the proposed development:

23

Authorization/conditional approval of the undertaking under the Provincial EIA requirements as
outlined in NB Regulation 87-83.

Provincial Watercourse and Wetland Alteration (WAWA) Permit from NBDELG under the
Watercourse and Wetland Alteration Regulations (i.e. NB Regulation 90-80).

Approvals to construct and operate the wastewater collection and treatment system will be
required from NBDELG under the Provincial Water Quality Regulation, Clean Environment Act.

Any necessary building permits for the construction of the small storage shed/maintenance
building on the treatment plant site will be obtained from the Regional Service Commission
(RSC) #8 planning authority.

Approvals related to the installation of the sewer mains within the road right-of-way will be
obtained from NB Department of Transportation and Infrastructure. It is anticipated that a
Highway Usage Permit will be required.
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8 Funding

Funding for the project is being provided through the federal Gas Tax Fund and the Province of New
Brunswick.
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9 Signature

This EIA registration document was prepared by a team of exp Services Inc. professionals on behalf
of NBDELG.

M 2l ZOfl?[ /é‘__ld-—;p_ar_,p{:d:l-\__ FL\/W

Date Gordon P. Wasson, P. Eng.
exp Services Inc.
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Award-winning Appleton-Glenwood Municipal System
Population 1800 PE, Average Flow 3037 m3/day

Full sewage and stormwater treatment

12,000 m2,. 3 Acres

-

First Year Average Tested Data - Appleton/Glenwood Englneered Wetland Project System Advantages
Treating 1800 PE with Average Flow 3400 m¥/day
Parameter Inlet Waetland Down River Standard * Very high treatment levels — will meet
Outlet | Reduction | Outlet | Reduction new Federal regulatory requirements
BOD (mgfl) 106.0 7.2 93.2% 3.0 97.2% 20 mgf . Easﬂy added to existing systems to
TSS (mghl) 1622 0 59 99.6% 20 99.9% 30 maA create higher treatment results
Nitrogen 17.3 58 65.9% 0.5 97.1% 2.0mgh L .
(ammonia) (mg/l} * No electricity, no chemicals
Total Phosphorous | 2.2 04 81.8% 0.01 89.6% 1.0 mgA .
(mgh) * Long system life (60+ years)
Total Coliform 1,450,000 11,500 99.2% 770 99.9% 5,000 . :
(MPN00 mi) Very low operating costs
Fecal Coliform 1,160,000 | 1,300 89 9% 260 100% 1,000 » Treat ||qu|d sewage and solid sludge
{MPN/100 ml)

» Storm water treatment — no bypass
Root Zone Treatment - How it Works

Treatment occurs below the surface of the wetland, in a
region of soil and gravel that is referred to as the matrix.
Specialized reed plants transfer air to their root mass
thereby allowing aerobic bacteria to thrive in the matrix.
The matrix is specifically designed to host thousands of
different types of bacteria.

The bacteria consume the sewage as it flows through
the wetland, treating it, to produce a naturally clean
effluent, see 12 month average results above.

Each system is individually engineered to meet its own
specific treatment requirements, and outfall conditions.
Both the solid and liquid portions of municipal

sewage waste are treated in the wetland system.

Typical Sludge Volume Reduction

In the sludge treatment cells the reed plants

dewater and mineralize the sludge through the

natural processes of water consumption,

evapotranspiration, and microbial treatment. This

Pl T : converts the biosolids from septic tanks, clarifiers

O ';1, Pt pocusuace Drajage and lagoons into an inert compost-like material that
can be recycled for landscaping purposes.

+ Evaporation

Annual Application » Evapotranspuration

Abydoz Environmental Inc.
(709) 895-2120 » info@abydoz.com
www.abydoz.com

Residual - Less than 150mm annually




\anoz The Appleton-Glenwood

Engineered Wetland

Treating Wastewater Naturally...

Location: Town of Glenwood, Newfoundland and Labrador
Type: Municipal Sewage and Sludge Treatment
Population Served: 1,800 P.E. (Population Equivalent)

Average Flow: 3,037 m3/d

Wetland Treatment Area: 12,000 m?
- 4 horizontal-flow subsurface wetland beds Aerial view
- 1 vertical-flow subsurface wetland bed
- 1 storm water treatment bed — no bypass
- 3 Sludge treatment cells

Constructed in: June — November 2006
Commissioned in: December 2006 - June 2007

Awards:

» 2010 Environment Award, Professional Engineers and
Geoscientists of Newfoundland and Labrador (PEG-NL)

» 2008 Provincial Environmental Award — Town of Appleton

Description: The Towns of Appleton and Glenwood had
overloaded, outdated sewage treatment systems. The engineered
wetland system was chosen for its low operating costs, high
treatment capabilities, environmental benefits, and ability to treat
sludge.

The effluent from both towns is pumped to the treatment facility
where it passes through a grinder and a spiral lift screen to remove
non-organic materials. The flow then enters a series of settling
chambers where solids and suspended solid settle out.

Sludge treatment cells

During times of high infiltration, the flow is split by a weir that sends
the main flow to the wetiand treatment beds and any excess to a
storm water treatment bed. There is no bypass on this system. All
effluent including storm water is treated. The wetlands reduce the
contaminants by biological treatment. The two flows are recombined
at the end of the system and discharged to the Gander River.

Other than the screen and grinder there are no mechanical or
electrical components. No electricity or chemicals are required in the
wetland.

Sludge from the settling chambers is pumped to the sludge Educational tour for school group
treatment wetland cells where it is mineralized by the plants

resulting in a compost-like end product that can be used for Abydoz Environmental Inc.
landscaping, or Abydoz will use it at its nurseries. (709) 895-2120 « info@abydoz.com

www.abydoz.com



Treating Wastewater Naturally...

Location: Town of Stephenville, Newfoundland and Labrador
Type: Municipal Sewage Treatment

Population Served: 7,800 P.E. (Population Equivalent)
Average Flow: 4,555 m3/d

Wetland Treatment Area: 20,000 m2
- 8 horizontal-flow subsurface wetland beds
- 2 vertical-flow subsurface wetland beds

Commissioned in: Fall 2009 — Spring 2010

Description: This is the largest subsurface wetland system
providing secondary treatment in Atlantic Canada. Itis located
in the Town of Stephenville, on the west coast of the island of
Newfoundland. The system is located on the Stephenville airport
property. Subsurface flow ensures that the wetiand does not
attract water fowl or other wildlife that could impact the airport
operations

Effluent from the town passes through a spiral screen to remove
plastics and non-biodegradable items. Then the flow enters a
primary clarifier to settle out suspended solids. From the
clarifier the flow is split eight ways and proceeds through the
horizontal-flow wetland beds where biological reduction takes
place. The flow is then recombined and passes through two
vertical beds with final discharge to the ocean.

Sludge treatment cells are located on the other side of the
airport. Reed plants mineralize the sludge from the clarifier,
producing a compost-like material. Onsite sludge treatment cells
provide significant cost savings by eliminating expensive sludge
transportation and disposal costs.

System Advantages:

* Long System life ( 60+ years)

* No electricity, no chemicals in engineered wetlands

* Very low operating costs, very little maintenance

*Treatment of liquid effluent and all removed solids

Easily expandable for size or treatment with additional beds

*Exceeding treatment requirements

\BYDOZ The Town of Stephenville

Engineered Wetland

Application of sludge to sludge cell

Abydoz Environmental Inc.
(709) 895-2120 « info@abydoz.com
www.abydoz.com
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Atlantic Canada Conservation Data Centre
Centre de données sur la conservation du Canada Atlantique

DATA REPORT 5302: Havelock, NB

Prepared 13 November 2014
by J. Churchill, Data Manager

CONTENTS OF REPORT
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1.1 Data List
1.2 Restrictions
1.3 Additional Information
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2.0 Rare and Endangered Species
2.1 Flora
2.2 Fauna
Map 2: Flora and Fauna 5302
3.0 Special Areas
3.1 Managed Areas
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Map 3: Special Areas
4.0 Rare Species Lists
4.1 Fauna
4.2 Flora
4.3 Location Sensitive Species
4.4 Source Bibliography
5.0 Rare Species within 100 km
5.1 Source Bibliography

Map 1. A 100 km buffer around the study area

1.0 PREFACE

The Atlantic Canada Conservation Data Centre (ACCDC) is part of a network of NatureServe data centres and heritage
programs serving 50 states in the U.5.A, 10 provinces and 1 territory in Canada, plus several Central and South American
countries. The NatureServe network is more than 30 years old and shares a common conservation data methodology. The
ACCDC was founded in 1997, and maintains data for the jurisdictions of New Brunswick, Nova Scotia, Prince Edward
Island, and Newfoundland and Labrador. Although a non-governmental agency, the ACCDC is supported by 6 federal
agencies and 4 provincial governments, as well as through outside grants and data processing fees. URL:
www.ACCDC.com.

Upon request and for a fee, the ACCDC queries its database and produces customized reports of the rare and endangered
flora and fauna known to occur in or near a specified study area. As a supplement to that data, the ACCDC includes
locations of managed areas with some level of protection, and known sites of ecological interest or sensitivity.

1.1 DATA LIST
Included datasets:

Filename Contents

HavelockNB 53020b.xls All Rare and legally protected Flora and Fauna within 5 km of your study area

HavelockNB_53020b]00km.xls | A list of Rare and legally protected Flora and Fauna within 100 km of your study area

HavelockNB 5302sa.xls All Significant Natural Areas in your study area
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1.2 RESTRICTIONS

The ACCDC makes a strong effort to verify the accuracy of all the data that it manages, but it shall not be held

responsible for any inaccuracies in data that it provides. By accepting ACCDC data, recipients assent 1o the following

limits of use:

a) Data is restricted to use by trained personnel who are sensitive to landowner interests and to potential threats to rare
and/or endangered flora and fauna posed by the information provided.

b) Data is restricted to use by the specified Data User; any third party requiring data must make its own data request.

¢) The ACCDC requires Data Users to cease using and delete data 12 months after receipt, and to make a new request
for updated data if necessary at that time.

d) ACCDC data responses are restricted to the data in our Data System at the time of the data request.

e) Each record has an estimate of locational uncertainty, which must be referenced in order to understand the record’s
relevance to a particular location. Please see attached Data Dictionary for details.

f) ACCDC data responses are not to be construed as exhaustive inventories of taxa in an area.

g) The absence of a taxon cannot be inferred by its absence in an ACCDC data response.

1.3 ADDITIONAL INFORMATION
The attached file DataDictionary 2.1.pdf provides metadata for the data provided.

Please direct any additional questions about ACCDC data to the following individuals:

Plants, Lichens, Ranking Methods, All ather Inquiries
Sean Blaney, Senior Scientist, Executive Director
Tel: (506) 364-2658

sblanev(@mta.ca

Animals (Fauna) Plant Communities

John Klymko, Zoologist Sarah Robinson , Community Ecologist
Tel: (506) 364-2660 Tel: (506) 364-2664

jklvmkodmmta.ca srobinson(@mta.ca

Data Management, G1S Billing

James Churchill, Data Manager Jean Breau

Tel: (902) 679-6146 Tel: (506) 364-2659
ilehurchill@mia.ca jrbreau@mia.ca

Questions on the biology of Federal Species at Risk can be directed to ACCDC: (506) 364-2657, with questions on
Species at Risk regulations to: Samara Eaton, Canadian Wildlife Service (NB and PE): (506) 364-3060 or Julie
McKnight, Canadian Wildlife Service (NS): (902) 426-4196.

For provincial information about rare taxa and protected areas, or information about game animals, deer yards, old
growth forests, archeological sites, fish habitat etc., in New Brunswick, please contact Stewart Lusk, Natural
Resources: (506) 453-7110.

For provincial information about rare taxa and protected areas, or information about game animals, deer yards, old
growth forests, archeological sites, fish habitat etc., in Nova Scotia, please contact Sherman Boates, NSDNR: (992)
679-6146. To determine if location-sensitive species (section 4.3) occur near your study site please contact a NSDNR
Regional Biologist:

Western: Duncan Bayne Western: Donald Sam Central;: Shavonne Meyer  Central: Kimberly George
(902) 648-3536 (902) 634-7525 (902) 893-6353 (902) 893-5630
bayned ov.ns.ca samdxi@gov.ns.ca meyersif@eov.ns.ca georgekafgov.ns.ca
Eastern: Mark Pulsifer Eastern: Donald Anderson  Eastern: Terry Power
(902) 863-7523 (902) 295-3949 (902) 563-3370

ulsifmd@sgov.ns.ca andersde@pov.ns.ca powertd@gov.ns.ca

For provincial information about rare taxa and protected areas, or information about game animals, fish habitat etc., in
Prince Edward Island, please contact Rosemary Curley, PEI Dept. of Agriculture and Forestry: (902) 368-4807.



Data Repont 5302 Havelock. NB Page 3 of 23

2.0 RARE AND ENDANGERED SPECIES

2.1 FLORA
A 5 km buffer around the study area contains 15 records of 6 vascular, 2 records of 2 nonvascular flora (Map 2 and
attached: *ob.xls).

2.2 FAUNA

A 5 km buffer around the study area contains 11 records of 6 vertebrate, no records of invertebrate fauna (Map 2 and
attached data files - see 1.1 Data List). Please see section 4.3 to determine if 'location-sensitive’ species occur near your
study site.

Map 2: Known observations of rare and/or protected flora and fauna within 5 km of the study area.

JUGLeine

ms""’nmuvm

aJUGLche
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RESOLUTION HIGHER TAXON
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3.0 SPECIAL AREAS

3.1 MANAGED AREAS

The GIS scan identified no managed areas in the vicinity of the study area (Map 3 and attached file: *ma*.xls)

3.2 SIGNIFICANT AREAS

Page 4 of 23

The GIS scan identified | biologically significant site in the vicinity of the study area (Map 3 and attached file: *sa*.xls)

Map 3: Boundaries and/or locations of known Managed and Significant Areas within 5 km of the study area.

MANAGED AREAS SIGINIFIGAHT AREAS

pbaundary Dboundary
<> approximate <> approximate

B point location
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