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Concordance Table - Scope of the Environmental Assessment

HHSP Scope of the Environmental Assessment (July 2000)

HHSP Environmental

Screening
A. Scope of the Proj ect
Physical Works or Physical Activities
C collection system Section 2.7.1
C combined sewer overflows Section 2.7.1
C sewage treatment plants Section 2.7.2, Section 2.8.2
C outfalls and diffusers Section 2.7.3
C onsite sludge management Section 2.7.2, Section 2.8.2,

Section 2.8.3, Section 2.9.3,
Section 5.5.5.2

Other Associated Physical Works or Physical Activities

C offsite sludge management Section 2.7.4, Section 2.8.3,
Section 2.9.3, Section 5.5.5.2

C permanent access roads, power, municipal services Section 2.8.5, Section 5.4.5.1

C temporary construction work spaces Section 5.4.5.1

Other Undertakingsin Relation to Physical Works

There are no other undertaking in relation to physical works N/A

B. Factorsto be Considered

C The environmental effects of the project, including the environmental Section 4.0, Section 5.0, Section
effects of malfunctions or accidents that may occur in connection with the | 8.0
project and any cumulative environmental effectsthat are likely to result
from the project in combination with other projects or activities that have
been or will be carried out;
C the significance of the above environmental effects Section 4.0, Section 5.0
C comments from the public that are received in accordance with CEAAand | Section 5.5, Section 9.0
itsregulations
C measures that are technically and economically feasible and that would Section 4.0, Section 5.0
mitigate any significant adverse environmental effects of the project
C effects of the environment on the project Section 7.0
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Concordance Table - Scope of the Environmental Assessment

HHSP Scope of the Environmental Assessment (July 2000)

HHSP Environmental
Screening

C. Scopeof the Factorsto be Considered
The environmental assessment screening will:

C include an evaluation of potential effects, including cumulative effects, for | Section 2.10, Section 4.0,
each project phase - construction, operation and decommissioning - as Section 5.0, Section 6.0 Section
well as malfunctions and accidents with regard to VECs and VSCs 7.0

C project related effects assessed within temporal and spatial boundaries Section 4.0, Section 5.0
established for the assessment

C focus on environmental interactions not previously addressed by the Section 3.2.1, Section 4.0,
related assessment work conducted for the HHCI project and subsequent Section 5.0, Appendix B
approvas

C discuss beneficial effects of the project Section 2.11, Section 4.0,

Section 5.0, Section 11.0

C address cumulative impacts by identifying past, present and reasonable Section 3.2.4, Section 8.0
foreseeabl e projects which might interact with the proposed project

C discuss present and future state of each VEC under scenarioswith and Section 4.0, Section 5.0
without the proposed project

C describe associated initiatives such asthe HRM Source Control Program Section 2.6.1, Section 8.0

which are proceeding independently of the proposed project

D. Potential |ssues
The summary of potentia issues, from which the VECs and VSCsfor the HHSP EA includes:

Marine Environment

C fish Section 5.1
C benthic habitat Section 4.4
C sediment quality Section 4.3
C marine water quality Section 4.2
Terrestrial Environment (Mainland South)

C terrestrial habitat Section 4.5
C species at risk Section 4.5
C groundwater Section 4.5
C avifauna Section 4.5
C freshwater habitat Section 4.5
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Concordance Table - Scope of the Environmental Assessment

HHSP Scope of the Environmental Assessment (July 2000)

HHSP Environmental
Screening

Socioeconomic Environment

C commercial fishery Section 5.1
C archaeological and heritage resources Section 5.2
C land use Section 5.3
C odour Section 4.1
C noise Section 4.1
C trangportation (land and marine) Section 5.4
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EXECUTIVE SUMMARY

Positive effects are predicted for severa valued environmental and socioeconomic components as aresult
of the operation of the Halifax Harbour Solutions Project (HHSP). The primary objective of the HHSP is
improvement of harbour water quality; thiswill be achieved along with associated long-term positive effects
on marine sediment quality, benthic habitat and commercia fisheries.

Aesthetic improvements from reduction in odour and visible sewage components will benefit shoreline and
harbour uses (e.g., land use, recreation). In addition to aesthetic improvements, sewage treatment and
associated UV disinfection will greatly reduce the introduction of sewage-related human pathogens currently
entering the harbour, positively affecting public health and harbour-related uses. A positive effect hasaso
beenidentified for archaeol ogical and heritage resources dueto the potential for increased knowledge gained
during HHSP investigations and monitoring. With respect to terrestrial resources, there will be a positive
effect on groundwater resources due to the potential provision of municipal water supply in Herring Cove as
anHHSPrelated Community Integration Fund project. Freshwater resourcesin Herring Cove(i.e., Maclintosh
Run) will also realize apositive effect from Project operation as sewage overflow eventsfrom Roach’ s Pond
pumping station will bereduced. It isestimated that many of these positive effectswill aso result economic
benefits related to improved opportunities for harbour related businesses and activities.

Current Conditions

Halifax Harbour exhibitssignificant effectsof wastewater rel ated poll utants entering the harbour for morethan
200 years. Water quality is poor along the shorelines, sediments are contaminated, bacterial contamination
is widespread, and aesthetics are poor along the Halifax and Dartmouth waterfronts due to particulates,
floatables, and odour. A pproximately 40 municipal outfalls serving adevel oped areaof about 7,000 hectares
and approximately 225,000 peopl e discharge more than 150 million litres of raw sewage per day into Halifax
Harbour. Therearea so anumber of commercial, institutional, andindustrial outfallsdischarging directly into
the harbour. Asthe population within thissewershed grows, thewastewater input to the harbour will continue
to increase in volume. It is predicted that deleterious effects on the harbour, its ecosystem, and users, will
also increase in the absence of regional sewage treatment.

Previous Efforts

Scientific studies identifying pollution discharges to Halifax Harbour have been conducted since the early
1900s, resulting in various proposed plans to provide sewage treatment. Although two sewage treatment
plants have been built on the harbour, at Mill Covein Bedford Basin and at Eastern Passage, approximately
80 percent of all sewage generated within the Halifax Harbour sewershed continues to enter the harbour
untreated.

HHSP C Environmental Screening C October, 2001 Pageiv



In 1989, the Halifax Harbour Task Force was commissioned to devel op environmental quality guidelinesand
objectivesfor usesof Halifax Harbour. Halifax Harbour Cleanup Inc. (HHCI), aCrown Corporation created
under afederal-provincia cooperation agreement, devel oped a plan to meet these water quality objectives.
The HHCI plan caled for a single primary treatment plant to be constructed on an artificial isand in the
harbour immediately north of McNabs Island. The plan was granted conditional approval by the Province
of Nova Scotiain 1993 after ajoint federal-provincial environmental assessment panel review. However,
due to insufficient funding, the project was never implemented.

The Halifax Harbour Solutions Project

Despite failure to implement the HHCI project, stakeholder and public support for harbour water quality
improvements remainsstrong. Halifax Regional Municipality (HRM) therefore currently proposesto devel op
aregiona sewage treatment system to treat raw sewage currently entering Halifax Harbour. This system,
referred to as the Halifax Harbour Solutions Project, is proposed to involve construction and operation of:

three sewage treatment plants (STPs) (Halifax, Dartmouth, and Herring Cove);
a sewage collection system (i.e., sewers);

combined sewer overflows (CSOs);

outfalls and diffusers; and

a sawage sudge management facility.

OO O O O O

Itisanticipated that thissystemwill meet the desired water quality objectivesand thusgreatly reduce sewage-
related pollution in the harbour.

A public-private partnership approach to Project development has been adopted by HRM, involving a
combination of public and possible private financing, operation, and ownership of system elements. The
primary source of funding (approximately two-thirds) for the HHSP will be derived from apollution control

surcharge applied to HRM municipa water use charges. HRM expectsthat the remaining one-third of funds
needed to complete the full system will be required from other levels of government.

The HHSP is considered to have several improvements over the previous HHCI project. The smaller,
compact STPs can be successfully integrated with existing devel opment at the proposed Halifax, Dartmouth
and Herring Cove sites. Outfalls from the three STPs will provide enhanced diffusion of treated effluent
compared with the single outfall proposed for the HHCI project. UV disinfection will be used instead of
chlorine, eliminating residual chlorineinthetreated effluent. Effectsonthe marine environment, particularly
benthic habitat, are relatively insignificant compared to those predicted from the construction

of an artificial island for the HHCI project. Itisalso expected that the HHSP system can be built at alower
cost compared to the single plant proposed by HHCI.
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Public Involvement and Infor mation

There has been a significant public involvement and information program associated with the HHSP. HRM
hosted the Halifax Harbour Solutions Symposium in 1996 to formul ate general principlesfor moving forward
with the Project. The Harbour Solutions Stakeholder Advisory Committee was subsequently formed to
addresstechnical issueswhich had not been fully addressed during the Symposium. ThisCommittee produced
areport whichwasadopted by HRM Council in 1998 with itsrecommendationsand framework for the HHSP.
As HHSP planning proceeded, and proposed STP sites were chosen, community liaison programs were
initiated by HRM to provide Project information and receive community input on specific Siteissues. Some
of these issues (e.g., odour and noise control, STP building and design) have been addressed within the
specifications in the request for proposals for the private sector partner, and addressed within this
environmental assessment document. HRM has also undertaken a number of other initiatives to keep the
general public informed about the Project and to provide the public with means of obtaining information and
providing input (e.g., newsletters, water bill inserts, HHSP web site, public displays). Meetings have also
been held by HRM staff with specific stakeholder groups. Public involvement and information will continue
throughout the life of the Project.

Environmental Assessment Requirements

The Canadian Environmental Assessment Agency (CEA Agency) has advised HRM that a screening level
assessment of the Project pursuant to the Canadian Environmental Assessment Act (CEAA) is required.
Fisheries and Oceans Canada has declared itself as a Responsible Authority for this assessment due to
regulatory responsibilities under the Fisheries Act and the Navigable Waters Protection Act. Other federal
authorities such as Parks Canada, Environment Canada, and Transport Canada may also have regulatory
responsibility or expert knowledge relevant to the CEAA process. This environmental screening document
isintended to satisfy these CEAA requirements. The Province of Nova Scotia has indicated that it does not
intend to require an environmental assessment of the Project under provincia legidation.

The environmental assessment process undertaken for the HHCI project was extensive, with assessment
documentation including: a two-volume environmental assessment report; two environmental assessment
supplementary reports; and 24 component study reports. It is anticipated that the previous environmental
assessment will reduce overall environmental assessment requirements for the HHSP. This assessment for
the HHSP incorporates information from HHCI baseline studies, and relevant information from assessment
documents.

This screening report focuses on environmental and socioeconomic issues of greatest concern, known as

Vaued Environmental Components (VECs) and Vaued Socioeconomic Components (V SCs), respectively.
VECS/V SCs were identified through a scoping process which included, but was not limited to: areview of
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the previous environmental assessment of the HHCI project; public comment; and professiona judgement of
the study team. The following VECs and V SCs were selected for the assessment:

Atmospheric Resources,

Marine Water Quality;

Marine Sediment Quality;

Marine Benthic Habitat;

Terrestrial Resources;

Commercia Fishery;

Archaeological and Heritage Resources;
Land Usg;

Transportation Infrastructure; and

Public Health.

DO O OO OO OO O OO

Each of the five VECs and five VSCs selected for the assessment was evaluated for potential interactions
betweenthe VEC/V SC and planned HHSP activities. Mitigative measures have been recommended to reduce
or eliminate potentially adverse effects. Monitoring has been recommended where necessary to confirm
impact predictions.

Environmental Assessment Results

Adverseresidua environmental effects (i.e., after all recommended mitigative measures have been applied)
for al the VECS/VSCs are predicted to be non-significant for routine Project-related construction and
operation activities. There may be a significant adverse effect to atmospheric resources (odour) in the
unlikely event of failure of the STP odour control system. There could also be asignificant adverse effect to
marine water quality in the unlikely event that untreated effluent enters the Northwest Arm through the CSO
at Chain Rock. However, either of these effectswould be temporary and localized, and unlikely to occur due
to system redundancy, contingency and emergency response planning, and operational maintenance and
monitoring procedures. No significant adverse residual environmental effects from the Project are likely to
resultfromthe Project. Asnoted above, anumber of positive Project-related effectsare predicted for several
VECs and VECs during the operation of the HHSP.

Summary

In summary, the HHSP will achieve its primary objective which isto improve water quality throughout the
harbour. Water quality improvements will be particularly significant in the vicinity of current outfall
discharges, and will protect sensitive areas such as Bedford Basin, as well as those used intensively for
recreation such asthe Northwest Arm. Theimprovement in water quality will also benefit anumber of other
associated environmental and socioeconomic componentsthat are vital to the harbour ecosystem and quality
of lifein HRM. HRM’simage as an environmentally and socially responsible community will improve
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significantly among residents and visitors. Itisunlikely that these benefitswill be realized without regional
sewage treatment. In fact, current sewage related conditions will worsen as sewage flows increase in the
future in the absence of treatment.
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1.0 INTRODUCTION

Halifax Regional Municipality (HRM), NovaScotia, proposesto devel op aregional sewagetreatment system
to treat raw sewage currently entering Halifax Harbour. This system, referred to as the Halifax Harbour
Solutions Project (HHSP, the Project), is proposed to involve construction and operation of: three sewage
treatment plants (STPs); a sewage collection system (i.e., sewers and pumping stations); combined sewer
overflows (CSOs); outfalls and diffusers, and a sewage sudge composting facility. A public-private
partnership approach to Project development has been adopted by HRM, involving acombination of public
and private financing, operation, and ownership of system elements. Thefina system configuration, design,
financing and means of operation will be determined after the private sector partner (Company) and specific
proposal is selected and a contract is negotiated.

The Canadian Environmental Assessment Agency (CEA Agency) has given advice that a screening level
assessment of the Project pursuant to theCanadian Environmental Assessment Act (CEAA) will berequired.
Fisheries and Oceans Canada has declared itself as a Responsible Authority (RA) for this assessment dueto
regulatory responsibilities under the Fisheries Act and under the Navigable Waters Protection Act. Other
federal authorities such as Environment Canada, Parks Canada and Transport Canada may also have
regulatory responsibility or expert knowledge relevant to the CEAA process. The Province of Nova Scotia
has indicated that it does not intend to require an environmental assessment of the Project under provincia
legidation.

HRM retained Jacques Whitford Environment Limited (JWEL) to prepare this Environmental Screening
Report to satisfy CEAA requirements. Coastal Ocean Associates Inc. prepared the physical oceanography
component of thisassessment. Atlantic Road and Traffic Management provided the transportation component.

Study Background and Objectives

Discharges of raw sewage to Halifax Harbour have been a concern since the 1800s. Scientific studies
identifying pollution dischargesto the harbour have been conducted sincethe early 1900s, resulting in various
proposed plans to provide sewage treatment. Although two sewage treatment plants have been built on the
harbour, (Mill Cove in Bedford Basin and at Eastern Passage) approximately 80 percent of all sewage
generated within the Halifax Harbour sewershed continues to enter the harbour untreated.

Approximately 40 municipal outfalls serving a developed area of about 7,000 hectares and approximately
225,000 people discharge more than approximately 150 million litres of raw sewage per day into Halifax
Harbour. There are a'so a number of commercia, ingtitutional, and industria outfalls discharging into the
harbour. Appendix A showsexisting municipal sewer outfallsand overflowsand listsknown privateoutfalls.
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In 1989, the Halifax Harbour Task Force (HHTF) was commissioned to develop environmental quality
guidelines and objectives for uses of Halifax Harbour. Halifax Harbour Cleanup Incorporated (HHCI), a
CrownCorporation created under afederal-provincia cooperation agreement, devel oped aplan to meet these
water quality objectives. The HHCI plan called for asingle primary treatment plant to be constructed on an
artificial idand in the harbour immediately north of McNabs Iland. The plan was granted conditional
approval by the Province of Nova Scotiain 1993 after ajoint federal-provincial environmental assessment
panel review. However the federal/provincia/municipal funding agreement expired in 1995 and was not
renewed because of the perceived high cost of the project at that time.

Despite failure to implement the HHCI project, stakeholder and public support for harbour water quality
improvements continued. HRM renewed efforts by hosting a public symposium in 1996 to seek community
input and develop principles for moving forward. The Harbour Solutions Advisory Committee, a broadly-
based stakeholder group appointed by HRM, developed a set of recommendations to advance the project,
building on the consensus results of the Halifax Harbour Solutions Symposium. Based on these
recommendations and previous studies undertaken for HHCI, a Concept Plan with options was adopted by
HRM (1998) to achieve advanced primary level treatment for all untreated discharges. The preferred Concept
Plan included two STPs on the Halifax peninsula, one STP in Dartmouth, and one STP in the Herring Cove
area. However, dueto property acquisition difficulties associated with the Halifax South STP sitein Spring
2001, flows from the two Halifax Peninsula STPs were proposed to be combined into one STP (formerly
referred to as Halifax North) to be located south of the harbour Narrows. It is anticipated that this system
will meet thedesired water quality objectivesand thusgreatly reduce sewagerelated pollutionin the harbour.

It is anticipated that the maximum of three relatively compact STPs can be successfully integrated into the
densely developed harbourfront. 1tisalso anticipated that outfallsfrom thethree STPswill provide enhanced
diffusion of treated effluent compared with the single outfal provided by the HHCI project. It is aso
expected that the HHSP system can be built at alower cost compared with the single plant proposed by HHCI.
Figure 1.1 shows the location of the proposed STPs.

The environmental assessment process of the HHCI project was extensive. Assessment documentation
included: a two-volume environmental assessment report; two environmental assessment supplementary
reports; and 24 component study reports. It is anticipated that the previous environmental assessment will
reduce overall environmental assessment requirements for the HHSP. This assessment for the HHSP
incorporates information from HHCI baseline studies, and focuses mainly on those differences between the
projects that have not previously been assessed. Appendix B contains a comparison of the maor project
components between the HHCI project and HHSP.
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2.0 PROJECT DESCRIPTION
2.1 Project Overview

The regional sewagetreatment Project for Halifax Harbour is proposed to include construction and operation
of three STPs (Halifax Peninsula; Dartmouth; and Herring Cove) and associated collection systemsthat will
provide advanced primary level of treatment with UV disinfection. Initial average daily STP capacity flows
for thefour STPs are estimated to total 2.7 m?/s, with peak flows totaling 7.04 m¥/s. Future (2041) average
daily flows are anticipated to reach 3.31 m¥/s with peak flows totalling 8.68 m*s (HRM 2000). Each STP
will haveamarine outfall and diffuser for discharge of treated effluent capable of achieving aninitial dilution
of approximately 50:1. All STPswill include onsite sludge dewatering.

The STPswill be designed, built and may be operated by the Company while the collection systemswill be
built by the Company but operated by HRM. Plants and associated infrastructure would be constructed over
approximately aten-year schedul e, with thetiming and ultimate compl etion based onfunding avail ability. The
primary source of funding (approximately two-thirds) for the Project isapollution control surcharge applied
to HRM municipa water use charges. HRM is currently seeking the remaining one-third of funding required
from federal and provincial levels of government. The Concept Plan estimated the capital costs for a four
plant option to be $306 million ($1998) including taxes but not including land acquisition or site preparation
costs. Annual operating costs were estimated to be approximately $6 million (HRM 1998).

2.2 Purpose and Need for Project

Halifax Harbour currently exhibits significant effects of pollutants discharged to the harbor through untreated
sanitary, storm and combined sewer outfalls. Shellfish harvesting is prohibited in the harbour. Large areas
of contaminated sediment exist around many of the outfalls. Water quality is poor aong the shorelines,
bacterial contamination iswidespread, and aesthetics are poor aong the Halifax/Dartmouth waterfronts due
to particulates, floatables, and odour. A detailed description of the need for sewage treatment for Halifax
Harbour is presented in the HHCI “Environmental Assessment Report” (Section 2.3, HHCI 1992).

Water quality objectives have been set by the HHTF (1990) for the various portions of the harbour, based on
desired uses of thewaters. Although two STPscurrently treat asmall portion of sewage entering the harbour,
the majority of sewage continues to enter the harbour untreated. The purpose of the Project is to provide
advanced primary level treatment with UV disinfection for the untreated municipal sewer discharges to the
harbour, aswell asfor asmany of the private outfalls as can beincluded. This proposed Project will produce
significant environmental benefits as well as potential health and economic benefits related to improved
opportunities for tourism and recreation. HRM’ simage among residents and visitorswill also beimproved
with the addition of widespread sewage treatment.
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2.3 Project Location and Scope

Based primarily on consideration of construction costs, siting constraints,and an opportunity to phase the
Project in over a period of time, afour STP scenario was initially selected by HRM as the base concept.
Finding suitable locations for multiple plants around a heavily developed, urbanized harbour was a
challenging undertaking. However, it was anticipated that the siting of several relatively compact, enclosed
STPswould be more acceptable than that of asingle large STP as proposed by HHCI.

Major untreated outfalls exist a ong both the Halifax Peninsulaand Dartmouth waterfronts from the Narrows
to the harbour mouth, with an additional untreated outfall outside the harbour mouth near Herring Cove
carrying sewer discharge from Mainland South Halifax. Approximately 85 percent of untreated sewage
currently entering the harbour is discharged from six mgjor outfalls. Projected flows from these outfalls
(2041) are presented on Figure 2.1.

Inthefour STP concept, one STPwasto serve Dartmouth and belocated on aportion of the Coast Guard base
south of the downtown Dartmouth. Two STPswould serve the Halifax Peninsula, to be located south of the
harbour Narrows at Barrington and Cornwallis Streets and a second in the south end of Halifax Peninsulain
therail yard area. A fourth STP would serve Mainland South, to be located near Herring Cove. However,
due to property acquisition difficulties, flows from the two Halifax Peninsula STPs were incorporated into
one STP (formerly referenced as Halifax North) to be located south of the harbour Narrows. The preferred
concept plan has therefore become athree STP scenario. Figures 2.2 to 2.4 indicate the proposed location
of the STPs and their corresponding outfall/diffusers.

HRM currently owns or isin the process of acquiring land for the three STP sites. An aternate location for
the Halifax STP is being considered by HRM, as shown on Figure 2.2. The locations of the outfalls and
diffusers indicated on the Figures are preliminary and have been based on: sufficient depth and current to
achieve adequate mixing of treated effluent; proximity to the STPs; and avoidance of conflictswith navigation
and anchoring. The Company is required to develop the fina site plan for the outfalls and diffusers and to
obtain pertinent approvals such as those required by the Navigable Waters Protection Act, Fisheries Act,
Canadian Environmental Protection Act (Disposal at Sea).

One of the key recommendations of the Harbour Solutions Advisory Committee wasto avoid dischargesinto
the Narrows in order to protect Bedford Basin from any potential water quality degradation. Circulation
patterns in the harbour tend to carry any Narrows discharge north into the Basin. For thisreason, no STPsor
outfalls are proposed to be located north of the MacDonal d Bridge. Also recommended was that no effluent
be discharged into the Northwest Arm, acknowledging a higher level of recreational use.

The collection infrastructureis proposed to consist of acombination of limited tunnelling, with the remainder

of the sewage collection pipes instaled in surface trenches. Some pumping with forcemains would be
required, but gravity mains will be used whenever possible.
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At a minimum, the STPs will provide advanced primary treatment. This level of treatment includes
mechanical solids separation augmented by chemical treatment to enhance removal of suspended solids.
Effluent will bedisinfected with ultraviolet (UV) light prior to discharge. Theproposed plant design and sites
will providefor the possible future addition of secondary treatment processes should this become necessary,
aswell as future capacity expansion if thisisrequired.

Congtraints onthe size of STP sitesonthelnner Harbour will requireinnovative multi-level designto achieve
small plant footprints. The STPswill be designed to restrict odour and noise. They will also be designed
and landscaped to be compatible with surrounding land uses. HRM is committed to working with
communities to identify Project enhancements to help integrate the facilities into the community setting and
to provide a net benefit to host communities. Accordingly, HRM has established a Community Integration
Fund and initiated community consultation process for this purpose. Further information on HRM’ s Public
Consultation program is provided in Section 9.

2.4 Project Schedule

The Project schedule is strongly influenced by the tendering process to select a private sector partner.
HRM'’ stendering process has included several steps. A Request for Qualifications (RFQ) process resulted
in ashort list of proponents. A Request for Proposals (RFP) was prepared and released to the short list in
Spring 2000. Proposal submissions were received in the Fall of 2000. It is anticipated that the selection
process including negotiation of a contract with the successful proponent will be concluded in time to begin
congtruction of the Halifax STP by late 2001.

Construction is anticipated to be conducted in two phases. Table 2.1 contains the proposed phased
construction schedule for the project. This schedule may be modified for several reasonsincluding the date
of contract award, the availability of federal and provincia funding, and final configuration of the project.
In the absence of federal and/or provincial funding there will be uncertainty as to which components of the
Project HRM will be able to complete.

HHSP C Environmental Screening C October, 2001 Page 5



Table2.1 Proposed Project Construction Schedule
Site Component Proposed Construction Start Date

Phase 1

Halifax C Sewage collection system Fall, 2001
c SIP
C  Outfal/diffuser

Dartmouth C Sewage collection system Spring, 2003
C STP
C Outfall/diffuser

Phase 2

Herring Cove C Sewage collection system Spring, 2007
C STP
C Outfall/diffuser

It isanticipated that each STP related collection system, and outfall/diffusers will require approximately 18
to 24 months to construct.

The sewage collection systemswill haveaminimumdesignlifeof 60 years. The STPs, outfalls, and diffusers
will be designed, constructed, and commissioned with adesign life for structural components of at |east 60
years, mechanical components of at least 25 years, and electrical instrumentation components of at least 15
years.

2.5 Regulatory and Other Requirements

The Project is subject to numerous federal, provincial, and municipal laws, regulations and guidelines. This
section provides a summary of the relevant regulatory requirements. Specific information on the relevance
of each isincluded in the respective sections of the report.

Relevant provincial legidation includes the Environment Act and associated regulations including, but not
limited to: theSolid Waste-Resour ce Management Regul ations; Activities Designation Regulations; Water
and Wastewater Facility Regulations, Dangerous Goods Management Regulations; and SulphideBearing
Material Regulations. Additional provincial legislationincludes, but isnot limited to: Endangered Species
Act and Wildlife Act. Relevant federal legidation includes, but is not limited to: the Migratory Birds
Convention Act and Regulations; Canadian Environmental Protection Act and Regulations; and Fisheries
Act. Municipal By-Laws of direct relevanceto this Project include HRM’ s Wastewater Discharge By-Law
(By-Law No. W-101) and Noise By-Law (By-Law No. N-200).
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Following release from the environmental assessment process, the Project will require various approvals,
pursuant to the Activities Designation Regulations, including a Municipal Waste Approval and Industrial
Approval. Conditionsof rel ease associated with the environmental assessment of the Project, combined with
any conditions of approval associated with the provincial approvals process will also become regulatory
requirements for the Project.

In addition to regulatory requirements, the successful bidding Company is responsible for adhering to the
performance requirements specified in the RFP (HRM 2000a). Specific performance criteria particularly
relevant to the environmental assessment include effluent and water quality standards (refer to Section 2.9.1)
and noise and odour performance criteria (refer to Section 2.9.2). The RFP also references federal and
provincia standards to which the Company must operate, an example of which is dudge management
requirements including requirements of 40 CFR Part 503 U.S. EPA Regulations, and NSDEL requirements,
suchasthe* Composting Facility Guidelines’, and Canadian Council of Ministersof the Environment (CCME)
document “Guidelines for Compost Quality” (1996 and updates).

Additional guiddinesandindustry standardsfor constructioninclude: NSDOE * Erosion and Sediment Control
Handbook for Construction Sites’ (NSDOE 1998); “Province of Nova Scotia Environmental Construction
Practice Specifications’ (Fisheriesand Oceans Canadaet al. 1981); “Environmental Code of Good Practice
for Highways and Railways’ (Environment Canada 1979); and, in the case of exposure of potentialy acid
generating bedrock, the “Guidelines for Development on Slatesin Nova Scotia” (NSDOE and Environment
Canada 1991).

2.6 Related Projectsand Project Alternatives
2.6.1 Related Projects

Pollution Prevention Program

HRM'’ s Pollution Prevention Program, formerly referred to asthe Source Control Strategy initiated in 1996,
will result in important improvements in the levels of nutrients, metals, and toxins currently entering the
wastewater system, and ultimately, Halifax Harbour.

The overall objectives of the Pollution Prevention Program are:

protect the safety of the public and the health and safety of municipal staff;
protect the physical integrity of the collection system, pumping stations and wastewater treatment
plants;

C reduce potential operational problems related to the wastewater treatment process which may be
caused by industrial, commercial or institutional discharges to the municipal sewer systems,
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C reduce potential bio-solids management problems cause by excessive concentrations of prohibited
materials, and
C reduce pollution of freshwater or marine ecosystems (in compliance with the Fisheries Act).

A new HRM by-law respecting discharge into public sewers (By-Law Number W-101, Wastewater
Discharge By-L aw) prohibitsdischarges of specified substancesand concentrationsto sanitary and combined
sewers, and storm sewers. Thisby-law, enacted on July 21, 2001, repeal s the previous wastewater by-law
(W-100) which was a compendium of previous City of Haifax, City of Dartmouth, and Town of Bedford
wastewater by-laws. Appendix C contains acopy of the new by-law. The new by-law is more stringent with
respect to prohibited discharges, introduces compliance monitoring and reporting by the discharger, and
increases the penalty for non-compliance. This by-law will be instrumental in the reduction of the discharge
of toxic, hazardous or prohibited wastes into the municipal sewer systems.

The Pollution Prevention Program is now an on-going operationa activity of the Halifax Regiona
Municipality. Regular reporting on a quarterly basis to Regional Council will identify the progress of
monitoring and enforcement. HRM staff are currently devel oping adatabase of all industrial, commercial and
institutional locations which will assist in the management of regulating contaminant levelsin the municipal
systems. This will permit existing and new development to be included in procedures for compliance
monitoring and enforcement of prohibited discharges. Additionaly, the development of best management
practices for industrial and commercial sectors will be developed to assist these locations in achieving
compliance. Educational material will also be developed for the residential sector to permit the direct
participation of the public in the reduction of contamination released to our waterways. Thereis estimated
to be approximately 5000 ICI sites to be evaluated under the program within approximately 3.5 years. A
detailed phase approach to the implementation of this program is currently being developed. Compliance
audits will beinitiated in August, 2001.

HRM staff meet on aregular basis, possibly annually, to review the prohibitions and related chemistries of
the current by-law with various stakeholders which will represent the public, private and government
interests. This review process will insure that the regulatory components of the by-law reflect current
operational concernsand are based on availabl etreatment technol ogiesto permit the objectivesas previously
identified to be attained.

The implementation and continued maintenance of this programiskey to the success of the proposed HHSP.
Although a separate entity, the pollution prevention program (i.e., source control strategy) will complement
the HHSP asit will increasethe effectiveness of wastewater treatment and improve quality of resulting sludge
for composting.
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I nflow/Infiltration Reduction

HRM isalsoin the early planning stages of developing Inflow/Infiltration (I & 1) reduction planswhich will
reduce the overall volume of wastewater entering the treatment system and reduce risk of overflow events.
Although a separate initiative from HHSP, it will also complement the Project and increase its effectiveness.

2.6.2 Alternativestothe Project

Alternatives to the Project are defined by the CEA Agency as functionally different ways of achieving the
same end (CEA Agency 1994). The major alternative to the project (i.e., the alternative to provision of
wastewater treatment) would be to continue with the status quo (null alternative). This is generally
acknowledged by regulatory agencies, the general public, as well as by HRM, to be an unsatisfactory
aternative, both environmentally as well as socially.

Poor aesthetics, high nutrient concentrations, harmful algal blooms, high levels of suspended solids, organic
matter enrichment, and depressed oxygen level sin sedimentsand water are some examplesof current sewage-
related conditions in Halifax Harbour. The harbour water is unacceptable for shellfish consumption and
primary contact recreation in most places in the Inner Harbour.

Asthe population serviced by the HRM sewershed grows, the wastewater inputsto the harbour will continue
to increase in volume, with increasingly deleterious effects on the harbour, particularly in the absence of
sawage treatment. Section 4.2 contains further discussion on the projected water quality in the absence of
sewage treatment.

HRM'’ s related pollution prevention initiatives complement the Project in that it will control discharges that
cannot be effectively handled by sewage treatment systems. However, in the absence of the wastewater
treatment Project, the Pollution Prevention Program and source control initiatives cannot achievethe desired
water quality objectives set by the HHTF. Source control alone cannot therefore be considered afeasible
alternative to the Project.

There s, therefore, no feasible aternative to the implementation of a sewage treatment system in order to
achieve the basic water quality objectives of HRM.

2.6.3 Alternative Means of Undertaking the Project

Alternative meansof carrying out the project are defined by the CEA Agency asmethods of asimilar technical
character or methods that are functionally the same (CEA Agency 1994). A number of important guidelines
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or constraintswere considered in order to definethe major alternative meansfor undertaking the project. The
main guidelines were provided by:

C the General Principlesfrom the Halifax Harbour Solutions Symposium including water use and water
quality guidelines developed by the HHTF;
recommendations of the Halifax Harbour Solutions Advisory Committee; and
input from HRM staff and consultants (the Project Team).

Guidancefrom these sourceswas applied particul arly during the sel ection of : treatment level and technology;
potential site areas for STPs and outfalls; and the number and size of STPs.

Additional information regarding the eval uation of treatment technol ogieswas obtained from the “ Review of
Halifax Harbour Clean-up Program” (CBCL 1996), which included a review of wastewater treatment
technol ogies presented at the G-7 Summit in Halifax in June 1995.

Number and Size of STPs

The Project Teamreviewed previousHalifax Harbour studiesand conducted additional analysesto determine
the appropriate range of numbers and sizes of STPs. An advantage of multiple plants is the opportunity to
develop the overall system in phases over a longer period of time while being able to achieve incremental
benefits from the portions of the system that are implemented first. One or two large plants would require
larger sitesfor the STPsand significantly larger and more expensive collector tunnels. With six or more STPs
however, the loss of economies of scale becomes a significant factor resulting in increasingly expensive
overall capital and operating costs.

A threeto five plant scenario was proposed based on financial, technical and siting reasons (HRM 1998).
A detailed evaluation was conducted on three main aternatives, a 3, 4, and 5 plant scenario. Appendix C
contains figures presenting each of these alternatives.

The four plant scenario (Alternative B) was endorsed in principle by HRM Council as the most practical.
Flows on the Dartmouth side of the harbour are such that a single plant will suffice to treat the volumes;
consolidation of outfalls in Dartmouth has already captured approximately 70 percent of the Dartmouth
sawage in asingle location. On the Halifax Peninsula side of the harbour, the concept included two STPs
giventherelatively higher flows compared with Dartmouth. However, it wasconsidered feasible, however,
to locate asingle plant at either the Halifax North or South site. Finally, the wastewater flow from Mainland
South, which discharges at Herring Cove, must be treated in the Herring Cove area, asthe cost of connecting
thisoutfall to an Inner Harbour facility isprohibitive. For thesereasons, the original Concept Planwasafour-
plant system, with an alternative of fewer plants. Difficultiessurrounding property acquisition at thepreferred
Halifax South site resulted in amodification of the Concept Plan to athree plant system with asingle site for
Halifax Peninsula (formerly Halifax North).
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Outfall Siting

Because of potential environmental issues associated with the discharge of treated sewage effluent, the siting
of themarine outfall has played animportant rolein project planning. Based on areview of the oceanography
and sedimentol ogy of the Harbour, water quality objectives, aswell as public and stakeholder input, the Inner
Harbour was identified as the most appropriate area for marine outfalls. The Inner Harbour stretches from
the north end of McNabs|dsland to the MacDonald Bridge. The Narrows was excluded with the objective of
protecting the Bedford Basin from adverse effectsthat may be associated with the effluent (e.g., harmful algal
blooms and low oxygen eventsthat have been aproblemin Bedford Basin). The Northwest Armwasexcluded
because of the Harbour Solutions Advisory Committee’ srecommendation to maintain ahigher level of water
quality than other areas dueto intensiverecreational uses. Inner Harbour discharge was a so consistent with
the " containment principle” endorsed originally by theHHTF. Thisprincipal suggested that the outfall should
be situated such that any potential effluent related contamination would be “contained” in previously
contaminated areas, and would also be easier to monitor compared with remote discharge locations. A
discharge |l ocation outsidethe Inner Harbour near Herring Covewasal so considered necessary to servicethat
STP. Ouitfal siting criteria developed by the Harbour Solutions Advisory Committee were applied in
choosing candidate areas.

Optimum conditions for marine outfalls included sufficient depth (>20 m) and strong currents to promote
mixing and effluent dispersion. Distancesfrom specific areasincluding anchorages, beachesand aesthetically
important areas were also considered. Based on these general criteria, several candidate areas for outfall
discharge wereidentified inthelnner Harbour and Herring Covearea. Theseareasare presented for themain
giting alternatives on the Figuresin Appendix C. The Inner Harbour areas were reviewed with the Halifax
Port Authority in consideration of potential conflictswith shipping and anchorages. Provisional locationsfor
outfalls and diffusers were identified in the candidate areas (Figures 2.2 to 2.4). Detailed oceanographic
modeling was conducted for these outfall locations to determine assimilate capacity of the receiving waters
and potential diffuser lengthsto achievewater quality objectives. Detailed information on the oceanographic
modelling is presented in Section 4.2.

Plant Siting

Once preferred marine outfall locations were selected, the STP siting process could proceed. Thefollowing
criteriawas used to identify candidate sites:

C minimum of 1.2 ha- 1.5 hain size to host the initia plant aswell as to accommodate possible STP
expansion to handle future flow volumes and provide secondary treatment if necessary;
C reasonably close to suitable outfall locations;

close to high sewage flows to minimize infrastructure and pumping requirements; and
close to sealevel to reduce pumping costs.
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Once potential sites were identified, a community liaison effort was initiated by HRM for each of the four
affected communities surrounding the potential Dartmouth, Halifax North and South, and Herring Cove STP
sites. Theobjective of thiseffort wasto inform community members regarding the Project and to note issues
and concerns brought forward. Coinciding with thelossof the Halifax South STP site from the Concept Plan,
an alternative STP site was proposed for Halifax North (Halifax) to enable larger plant size that may be
required to service the entire Halifax Peninsula. More information regarding this alternate site is contained
in Section 5.3.

L evel of Sewage Treatment

Level of treatment provided by the STPisgoverned by the water quality objectivesfor the receiving body of
water. Several treatment processes were reviewed for the purposes of developing the Concept Plan,
including: preliminary treatment; primary treatment; advanced primary treatment; secondary treatment; and
tertiary treatment.

In determining an appropriate level of sewage treatment for the Concept Plan, two major criteriawere used
to evaluate aternatives. receiving water guidelines recommended by the HHTF (1990); and effluent quality
limits specified by Nova Scotia Department of Environment and Labour (NSDEL ) (formerly Nova Scotia
Department of Environment), based on an oceanographic modelling and assimilative capacity study conducted
for the HHSP related to the four proposed outfall sites (COA 2000).

Advanced primary treatment was considered to be the minimum level of treatment capable of meeting these
criteria, therefore preliminary and primary treatment alternativeswereruled out. Secondary or higher levels
of treatment would provide a higher quality of treatment effluent, but were not adopted in the current concept
because of significantly higher capital and operating cost. There was genera agreement among HRM and
stakeholders that cost isacritical component of overall Project viability considering that the percieved high
cost of the HHCI project was akey factor in itsultimate lack of support. Therefore the current Concept Plan
assumes advanced primary treatment, with the capability of expanding to secondary treatment in the future if
required.

Chlorine and UV methods to disinfect treated effluent were considered. UV technology was selected asthe
preferred disinfection method because of the lack of residual chemicals contained in the effluent stream

compared with chlorine application.

Collection Systems

Alternatives considered with respect to collection systems included:

C separation or consolidation of stormwater and sewage; and
C trenching or tunnelling of the collection system.
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The present Concept Plan involves construction of additional collection systems and the interception of four
times Average Dry Weather Flow (ADWF), which will result in approximately 75 percent of thetotal annual
flow being captured and conveyed to the treatment facility. Flowsin excess of 4 x ADWF (primarily during
storm events) will be discharged to the Harbour with the frequency of overflows at individual combined
sewer overflows (CSOs) ranging from 20 to 70 events per year. CSOswill be equipped to treat overflows
with screens or simple underflow baffles to remove floatables before discharge to the harbour.

The number of operating CSOs will be approximately 15-20. Potential CSO locations are indicated on
Figures2.2to0 2.4.

One dternative to the Concept Plan, with respect to stormwater/sewage separation, is to excavate existing
combined collection systems and replace them with separate pipesto permit afull separation of stormwater
and sewage. Universal sewer separation was not considered to be economically feasible. Although there
would be less overflow events discharging partially treated sewage, contaminated surface run-off would
always bypass the treatment plant and discharge into the harbour untreated. It was determined that sewer
separation should be considered on an individua sewershed and/or outfall basis.

The three plant Concept Plan requires less collector system infrastructure than that which would be required
for aone or two plant option. The options of trenching versustunnelling have been eva uated to determinethe
most feasible environmental, engineering, and economic option. Although trenching causes more physica
ground disturbance during construction, tunnelling is more costly and includes areas of construction related
disturbance associated with the minehead shafts. Forcemains would have longer term operating costs and
additional facilitiesassociated with pumping compared with gravity sewers. Portionsof the collection system
potentially designated for tunnels, foremains and gravity sewers are described on Figures 2.2 to 2.4.

Technologies

The STPswill require an innovative, compact design in order to minimize land requirements and integrate
successfully into the surrounding communities. Such designs may involve: inclined plate settling; stacked
sedimentationtanks; reactor clarifierswith micro-sand additions; or other alternativesin order to reducethe
land area requirements of the STPs.

The fundamental qualifying criteria to be considered for implementation for the HHSP is that the
technology/design:

C is appropriate for the scale of the proposed project and has been applied successfully elsewhere in
similar conditions on more than one occasion;
does not create secondary problemsthat impact other important aspects of the treatment process; and
is economical in both capital and operation costs when compared with other aternatives (HRM
1998).
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It is assumed that the basic treatment technol ogies used for HHSP will meet the above criteria. In addition,
the Company may propose aternative technol ogies/processes to achieve treatment including:

type of grit removal (e.g., aerated tanks, vortex separators);

preliminary chemical addition;

type of primary treatment (e.g., sedimentation, flotation); and

biosolids management (e.g., digestion; sludge thickening; sludge drying; biosolids utilization).

DO O OO

Advanced primary treatment with UV disinfection has been applied successfully in other areas on asimilar
scaleasHalifax and isconsidered to be the most economical alternative capable of meeting the desired water
quality and effluent quality objectives. UV disinfection process has been accepted asamore environmentally
friendly alternative to chlorination as proposed for the HHCI project.

During the G-7 Summit, held in June 1995 in Halifax, an exhibit of wastewater technol ogieswas set up onthe
outfall on Upper Water Street in Halifax. The demonstration consisted of six pilot scale treatment plants
supplied with combined sawageflowsfrom the Upper Water Street outfall by apumped system (CBCL 1996).
Performance testing was conducted by NSDOE. These technol ogies were assessed and their application for
wastewater treatment in Halifax, examined. The results of thisanalysis, contained in the “Review of Halifax
Harbour Clean-up Program” (CBCL 1996), concluded that the technologies:

have only been used in alimited way, on small scaleinstallations;

lack a proven performance record in large scale treatment plant operations,
appear to cost more than conventiona treatment systems; and

in some cases, claim to offer smaller land requirements.

O O O O

One of the technologies demonstrated at the G-7 Summit, and the main aternative technology considered
during the development of the present Concept Plan was the Solar Aquatics™ system, which involves the
aeration of sewage in a series of small tanks with a combined retention time of four days. This system
represents an aesthetically attractive, natural-appearing process that produces a high quality effluent
(equivalent to tertiary treated effluent) and is applicable to small wastewater flows. When evaluated against
the prequalifying criteriahowever, Solar Aquatics™ technol ogy had not previously been applied successfully
at the scale proposed for HRM and would have excessive capital costs primarily with respect to land
requirements (e.g., facilities would require more than 30 ha of land in total compared to less than 1.5 ha
required for advanced primary treatment). Sufficient land suitable to accommodate widespread treatment
around the harbour using this technology is not available. This aternative was therefore not considered to
be aviable alternative to treat the present existing flows.

HHSP C Environmental Screening C October, 2001 Page 14



2.7 Project Design and Construction

Construction activities will be conducted in accordance with best industry standards and practices and will
conform to or exceed requirements of al applicable legidation, codes, standards, specifications, and
guidelines including: NSDOE “Erosion and Sediment Control Handbook for Construction Sites” (NSDOE
1998); “ Province of NovaScotiaEnvironmental Construction Practice Specifications’ (Fisheriesand Oceans
Canada et al. 1981); and “Environmental Code of Good Practice for General Construction” (Environment
Canada 1979).

2.7.1 Sewage Collection Systems

A new sewage collection system is required to intercept and collect sewage from the existing sewer system
and deliver it to the STPs. Some of the existing outfalls will be consolidated in this process; others will
remainascombined sewer overflows(CSOs). Thenormal designflow will be4 x ADWF estimated by HRM
for the year 2041 from the sewersheds of Halifax, Dartmouth, and Mainland South/Herring Cove. Excess
flowswill either be stored for treatment or will outfall to the Harbour through CSOs. CSOswill be equipped
with screens or underflow baffles to remove floatables. The anticipated CSO at the present Chain Rock
outfall site in the Northwest Arm may require some additional treatment such as disinfection in order to
preserve a higher level of water quality in the Arm. Disinfection options may include
chlorination/dechlorination, hydrogen peroxide, and UV radiation. The preferred method will be selected in
consideration of the potential opportunitiesand constraints associated with each option including cost, health
and safety considerations, site characteristics, design engineering, and overall space requirements. |f
chlorinationissel ected asthe preferred option, the disinfected effluent will be de-chlorinated prior torel ease.

The collection systemswill include sections of conventional gravity collector sewers, pumping stationswith
back-up generators, dual forcemains, and tunnel sections. The collection systems will be designed and
constructed with specific entry (pick-up) points both for HRM’s existing sewers and other sewers where
feasible (e.g., DND). Tunnelswill have excess capacity which will serveto reduceoverflow events. Where
pumping stations and forcemains are constructed in lieu of tunnels, the system will bedesigned for 5x ADWF
to further reduce overflow events. The storage capacity of the system and therefore estimated number of
overflow events will depend on the final design of the collector system(i.e., number and size of tunnels), to
be determined once the successful bidding Company has been selected. Additional storage capacity can be
provided, if required, through several options. For example, if flowsexceed STP capacity (initially designed
for 2021 flows), the STPs can be upgraded earlier than scheduled to 2041 flow capacity to reduce the amount
and frequency of overflow bypassing the STP. Another optionis to increase storage capacity of wet wells
of pumping stations and reduce the pumping rate to the STP. Options for reducing overflow events will be
evaluated depending on the frequency and volume of the events and the system design options. Figures 2.2
to 2.4 illustrate the proposed sewage collection system routes.
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Sewage trenching andinstallation will generally proceed al ong established rights-of-way (e.g., roads). Work
will generdly include: excavation (i.e., digging, ripping, blasting); sewer installation; backfilling; and repair
of roads. Construction activities will be conducted in accordance with relevant standards and guidelines,
including: NSDOE “Erosion and Sediment Control Handbook for construction sites” (NSDOE 1988);
“Provinceof NovaScotiaEnvironmental Construction Practice Specifications’ (Fisheriesand OceansCanada
etal. 1981); and “Environmental Code of Good Practice for Highwaysand Raillways’ (Environment Canada
1979). Sewer installation or repair may cause noise, traffic delays, and restriction in access to some
properties. These inconveniences will be temporary as the sewer installation proceeds, and are generaly
well managed through standard traffic and construction management procedures. This type of construction
activity istypical for municipal infrastructure projects(e.g., roads, water lines, sewers) andisgenerally well
tolerated by the public as necessary to maintain or improve vital components of municipal services.

Tunnelling, where necessary, may be conducted using atunnel boring machine. Blasting, if required, will be
conducted in accordance with applicable regulations and guidelines. Blasting in or near watercourses will
require approval from Fisheries and Oceans Canada, and shall be conducted in accordance with the
Guidelines for the Use of Explosives in or Near Canadian Fisheries Waters (Wright and Hopky 1998).
Blasting will also be conducted in accordance with the General Blasting Regulations made pursuant to the
Nova Scotia Occupational Health and Safety Act. The Contractor performing the blasting will haveavalid
Blaster’ s Licence, obtain ablasting permit from HRM, and ensure that a pre-blast survey has been conducted
asrequired by HRM.

2.7.2 Sewage Treatment Plants

Sewage treatment plantswill be constructed at each of thethree proposed sitesshownon Figure 1.1. Existing
STPsat Mill Cove (Bedford) and Eastern Passage will continue in operation. Sites have been or arein the
process of being purchased by HRM for the purpose of STP construction.

A phased approach has been proposed for STP construction and operation with prioritiesfor construction as
listed below:

1. Halifax
2. Dartmouth
3. Herring Cove

Priorities have been determined by site availability, the need to address the most serious present outfall
impacts, the need to provide treatment for both sides of the harbour, and options for consolidating outfalls.
Project components will be phased in over approximately 10 years. HRM Council has made acommitment
to move forward on abasis affordabl e to the community, and to raise funds for two-thirds of the total capital
costs (approximately $210 million of $315 million). HRM is seeking the balance of funds from the federa
and provincia governments. If the additional funding is not provided, the project may be scaled back
accordingly.
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The facilities will be designed and constructed with a life for structural elements of at least 60 years,
mechanical components of 25 years, and el ectrical/instrumentation items of at least 15 years, with no major
maintenance required in the first 15 years.

The minimum process requirements for the new sewage treatment plants will include:

C raw sewage pumping as required based on the hydraulic gradient, site elevation, and outfall
conditions,

C screening;

C grit removal;

C chemical flocculation and settling followed by UV disinfection to produce an effluent meeting effluent
standards consistently; and

C biosolids handling and management (each facility will include onsite dewatering of biosolids, with

trangport to offsite processing facilities).

Thetreatment plantslocated onthe Halifax Peninsulaand in Dartmouth will requireinnovative designin order
to minimize land requirements. Designs will be used which have been proven and successfully applied in
other locations, treating municipal sewage at similar flow rates. Such designs may involve inclined plate
settling, stacked sedimentation tanks, reactor clarifiers with micro-sand addition, or other aternatives, in
order to reduce the land area requirement of the plants (maximum 1.5 - 2 hectares, depending on number of
plants and site limitations). At the treatment plant site near Herring Cove, a compact type plant or
alternatively, a"conventiona" advanced primary type plant may be used depending on suitability of the
identified site(s). Buildingswill be designed to efficiently utilize land areaand aswell to provide for future
expansions and possible upgrades to secondary treatment. The STPs will be designed to be aesthetically
attractive and visually compatible with the surrounding area and land uses. The plant facilities will be
compl etely enclosed under negative pressure, with full odour and noise controls(refer to Section4.1). Power
and other municipal services (e.g., potable water, sewer connection) will also be provided.

Construction activities associated with an STPwill be typical for construction of amedium-sized industrial
facility. Thiswill include site preparation such as excavation and grading. A foundation will be installed
and building components fabricated. Construction disturbance will include noise, dust and possible traffic
delays. The construction of each STP will involve from 10 to 200 employees on site depending on the
construction phase. Each site will attract from 15 to 20 (maximum 40) heavy trucks and 20 to 25 lighter
vehicle trips per day. A new dedicated access road will be constructed to access the Dartmouth treatment
plant construction site. Theroadway will alow accessto Pleasant Street without use of any local residential
streets. The new access road will be used both during construction and operation of the Plant.

Thelevel of disturbance at each sitewill depend on the phase of construction. Thesedisturbancesaretypical
for large scale construction projectsin the Metro areaand are routinely well managed through standard traffic
and construction management practices. Thetotal duration of construction for an STPisestimated to be from
18 to 24 months.
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2.7.3 Outfall and Diffuser Design and Construction

Each STPwill haveamarineoutfall to dischargetreated sewage effluent terminating at an acceptablelocation
intheHarbour. Outfallswill be designed hydraulically to meet present and future design flows. Outfallswill
be equipped with diffusers engineered to achieve initial dilution of 50:1 or greater. Diffuser design will be
dependant on recelving water assimilative capacity as determined in consultation with the appropriate
regulatory authorities and may require extension or alteration over timeasflowsincrease. Outfallswill meet
all therequirementsof regulatory agencies, including but not limited to: Fisheriesand Oceans Canada(Habitat
and Coast Guard branches); Environment Canada; and the Halifax Port Authority.

All existing municipal outfalswill beintercepted and disconnected, except for those which will continueto
function as CSOs. Private outfalls will also connect into the new collector system. Where outfals have to
be routed under existing or planned future marine/wharf structures, they will be constructed as tunnels, with
suitable downshafts and upshaftsasrequired. A cut and cover method for installing outfallsat Inner Harbour
locations may be used. Placement of outfalls and diffusers may require dredging, with disposal of dredging
spoils. Effortswill bemadeto avoid areas of contaminated sediment for any dredging operationsif practical.
Final determination of the need for dredging will be made during the pre-design phase. If dredging is
required, itis anticipated that land based disposal at an approved site will be selected since the sediments
at the Inner Harbour outfall locations will likely exceed ocean disposal limits. As an aternative to the cut
and cover method, outfalls may beinstalled by laying pipe on abed of granular material that has been placed
directly on the seafloor. The pipe would then be protected by a covering of stone and other clean material.

Ouitfall trenching, where required, will involve a dredge or crane on a scow, one or two dump scows, atug
and work boats. Diffusers, constructed of reinforced concrete, will likely be fabricated onshore, then taken
to location by bargeand placed in position on apreviously prepared bed of granular material. The outfall pipe
would then be covered with clean granular material.

The outfall at Herring Cove may be constructed using atunnel with an upshaft diffuser on the seabed. The cut
and cover method, proposed for the outfall pipesinthelnner Harbour, although possiblefor the Herring Cove
location, would require drilling and blasting due to the rocky seabed. Work would include: drilling and
blasting of rock and boulders; excavation of the blasted material to form atrench; positioning of the outfall
pipein place; and application of tremie concrete (concrete placed through pipes underwater) to surround the
pipe, hold it in place and provide a hard wave resistant surface. The diffuser would be constructed using
similar techniques. Ouitfall/diffuser installation will likely be conducted between April and October, with

installation at each location in the main harbour requiring three to four months for completion.

2.7.4 Sludge Management Facility

A central sludge composting facility will be constructed to process sewage sludge for beneficial end use
(refer to Section 2.8.3). Thelocation and design of thisfacility to be operated by the Company is currently

unknownthough islikely to belocated in anindustrial park or other areasuitablefor thistype of facility. The
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facility will be sited, designed, and operated according to the NSDOE “ Composting Facility Guidelines”
(March1998) (refer to Appendix E). These Guidelines specify basi ¢ requirementsto control odoursand other
emissionswith potentially adverseeffects. NSDEL will regulatethisfacility and likely make strict adherence
to the Guidelines a condition of facility approval to construct and operate.

2.8 Operation and Maintenance

2.8.1 Commissoning

Initial testing of the STP will be carried out using clean water from the municipal water system. Only after
meeting initia testing requirements will sewage be introduced to the system. Following a period of initial
operationusing raw sewage (approximately four weeks), the Company will conduct performancetesting, with
any deficiencies identified and corrective action taken immediately as necessary.

2.8.2 Sewage Treatment

The STPswill meet or exceed Effluent Quality Requirements while treating not less than the flow rates for
“Initial Construction” as shown in Table 2.2.

Table 2.2 Sewage Treatment Plant Capacity Flows (m®/s)

Plant L ocation Initial Construction Ultimate Flows
(Based on projectionsto 2021) Ultimate Ultimate Peak
Capacity Flows (2041)
(2041)
Avg.Daily Flow Peak Flow Min. Flow Avg. Daily Flow Peak Flow
Halifax 1.55 3.97 0.29 17 4.37
Dartmouth 0.97 2.58 0.19 1.15 3.06
Herring Cove 0.33 0.88 0.06 0.61 1.64
Totd 2.7 7.04 0.51 3.31 8.68

Source: HRM (2000a)

Notes:

1. Peak flow isequal to 4 x Average Dry Weather Flow (ADWF)

2. Average Daily Flow is1.5x ADWF

3. The ultimate capacity represents the ADWF that is expected when devel opment of the applicable sewershedsis
complete.
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The HHSP plan assumes advanced primary treatment of sewage with UV disinfection. Although aternate
treatment technology and processes may be proposed by the Company, operation of an advanced primary
treatment facility usually includes the following processes.

1. Screening of raw sewage through 6 mm openings or dots produces a highly putrescible, segregated
material including paper, fabric, plastic, and wood, all contaminated by humanwaste. Thescreenings
will be washed to remove contaminants, prior to a sanitary landfill site for disposal.

2. Grit removal isaccomplished in achamber or channel in which the velocity of flow iscontrolled so
that materials with a high specific gravity (1.2 or greater) are alowed to settle and are collected.
These settled material s are sands and gravels which occur in the collection system as a consegquence
of street inlets, open joints, etc. The grit is collected and often washed to remove organic
contamination. Gritistypically disposed of at alandfill.

3. Settling of thewastewater in atank or chamber allowsall remaining settleable solidsto collect at the
bottomof the tank and floatable materials (vegetable materials, oils and grease, small bits of plastic
or wood) to collect as a scum on the top surface. The settled material drawn from the tank is a
putrescible substance containing 60 percent to 80 percent organic materials, and is known as raw
dudge. Thefloating scum materia is skimmed from the surface of the tank and is generally disposed
of separately or sometimes combined with the raw sludge for processing and disposal (refer to
Section 2.8.3).

4, Addition of flocculating agentsisthe specific step that “ advances’ the process beyond conventional
primary treatment (Steps 1 to 3). These agents enhance settling and also combine chemically to
precipitate most of the phosphorus present in the soluble form. Advanced primary treatment also
involves lower hydraulic loading rates to increase the hydraulic retention periods. Theresult isthat
in addition to a fairly high degree of phosphorus removal, fine solids and colloidal matter not
removed in simple gravity settling (conventiona primary treatment) are removed. Approximate
removal efficienciesfor conventional primary treatment of 65 percent for suspended solids (SS) and
35 percent for biochemica oxygen demand (BOD) are increased in advanced primary treatment to
75 percent SS and 50 percent BOD removal.

5. UV Disinfection isthe fina step for the proposed HHSP advanced primary treatment plants. This
involves exposureto ultraviolet radiation (UV) for disinfection of human pathogens. With UV there
is no potentially harmful residual product added to the effluent as with chlorine disinfection, and no
hazard from accidental releases of chlorine due to a spill or fire. UV radiation has been used
successfully as a disinfection method at several primary sewage treatment facilities to meet a
regulatory faecal coliform limit of 200/ml (B. Topp, pers. comm, 2001). Its proposed application
following advanced primary treatment (i.e., increased removal of suspended solids) will produce
similarly successful results. Variousadvanced primary treatment plantsin Quebec are currently using
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UV disinfectionincluding STPsin: Laval; Beloiel; Fabreaville; LaMalbaie; Beaupre; Boischatel; and
Gaspe.

6. Sludge management is likely to be accomplished by the following processes:
- onsite thickening or dewatering;
- onsite alkaline stabilization,
- offsite composting;
- beneficial end use of composted dudge (e.g., soil amendment for agricultural or non-
agricultura uses, depending on quality)

2.8.3 Sudge and Resdue M anagement and Disposal

At each STP, screenings, grit and biosolidswill be produced. Plant design will include process equipment
for biosolids collection, conveying, compaction, storage, mixing, pumping, thickening and dewatering as
required. Special sludge handling trucks will be used to transport sludge from the STPs to the offsite
treatment facility. Thetruckswill be designed to securely contain the sludge and to prevent odour emissions.
The trucks will be loaded within the STP facility under controlled atmosphere and will be washed after
loading and unloading.

HRM has identified certain sludge management options which are not acceptable (i.e., landfilling,
incineration, and ocean dumping). HRM seeks to promote beneficia use of dudge, and thus, some form of
composting is considered to be the most likely option. Sludge from the treatment process will be stabilized
and disposed of for beneficia useor other environmentally acceptabl e meansin accordancewith the pathogen
reduction and vector - attraction reduction requirements of 40 CFR Part 503 US EPA Regulations and other
regulations approved by NSDEL . Acceptabletreatment and environmentally beneficia usesof dudgeinclude
composting, pasteurization, lime stabilization or pelletization to be used for purposes such as agriculture soil
amendments, sod farming, mine reclamation, commercial fertilizer or silviculture.

HRM’s new Wastewater Discharge By-Law (W-101) prohibits discharges of substances with certain
characteristics or concentrations specified in the By-Law. Section 3(1)(f) of the By-Law contains specific
provisionsto prevent contamination of dudge: “No person shall discharge, intowastewater facilities, sewage
or wastewater which causes or may cause or results or may result in: arestriction of the beneficial use of
sludge from the municipality’ s wastewater facilities’.

2.8.4 Effluent Quality Monitoring
The treated effluent will be measured in accordance with the test procedures, policies and all other

requirements of NSDEL at the sampling points designated by NSDEL for each STP, and shall meet or exceed
the Effluent Quality Requirements (refer to Section 2.9.1).
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2.8.5 Operational Traffic

The operation of the STPswill generatelow volumesof traffic. Estimated vehicle movementsrelated to each
Plant’ s operation include:

sludge haulers, average two tractor trailers per day;

chemical delivery vehicle, average two per week;

lighter delivery vehicles, two per day; and

private vehicles for employees and visitors, 12 to 15 per day.

DO O OO

2.8.6 Maintenance

Routine maintenance includes regular operationsthat are required to obtain smooth and continuous operation
of all aspects of the facilities including, but not limited to:

cleaning;

[ubrication;
calibration; and
equipment adjustment.

DO O OO

Predi cti ve maintenanceisthe measurement of physical propertiesof equipment performanceand acomparison
with engineering standards or limits. These measurementsinclude, but are not limited to:

vibration testing;

lubricant analysis for wear particles or lubricant contamination;
infrared thermography;

performance monitoring;

non-destructive testing; and

ultrasonic testing.

DO O O O OO

2.9 Effluentsand Emissions
2.9.1 Effluent and Water Quality Standards

One of the key objectives of previous studies and advisory processes has been to establish environmental
quality guidelines which address the multi-use nature of the harbour and the goal of sustaining the
environmental integrity of biota, water and sediments. The HHTF Final Report (1990) proposed
Environmental Quality Guidelines based upon water quality objectives derived from aliterature review of
criteriaand reported level sof contaminants. They presented long-termwater and sediment quality objectives.
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Working with these Environmental Quality Guidelines, the HHTF adapted awater use classification scheme
for Halifax Harbour (Figure 2.5). This scheme was developed in consideration of differing minimum levels
of environmental quality required to support different types of water usesin adevel oped, mixed use harbour.
This classification was based on the importance of each region of the harbour to primary user groups and the
assimilative capacity of the receiving waters.

The Harbour Solutions Advisory Committee recommended one substantive change in this classification
scheme, upgrading the Northwest Arm (part of the Middle Harbour) to at least an *SB’ classification, to
reflect ahigher level of water use objectives. This change has been accepted by HRM.

Based onareview of theinitial four STP plan and oceanographic modelling conducted by HRM (COA 2000),
NSDEL concluded that thefollowing guidelinesfor treated effluent will be acceptable (D. Hiltz, pers. comm.
2000):

C fecal coliforms of less than 5000/100 mls, as maxima;
C BOD; 50 mg/L; and
C suspended solids of 40 mg/L.

HRM staff and consultants have concluded that these effluent quality criteria specified by NSDEL can be
achieved on aconsi stent basis by advanced primary treatment in the current three STP concept. Environment
Canada has also advised HRM that, based on the oceanographic modeling and assimilative capacity work
carried out, that the proposed system isjustified and will meet the water quality objectives established by the
HHTF if proper design, including outfall siting, and operationa maintenance system takes place (J. Kozak,
pers. comm. 2000). Environment Canada also states that the acceptability of the systemis predicated on the
successful implementation of a source control program by HRM to reduce the input of toxics into the
wastewater.

In general, given the current HHSP plan and the minimum requirement for advanced primary level treatment
of sewage, it isexpected that the water quality guidelinesfor harbour regions can be met with prudent design
and siting of outfalls and diffusers. Depending on the final STP design and outfall/diffuser location, the
permitted effluent quality guidelines may vary to ensure aconsistent level of environmental protection. The
final criteria and monitoring requirements will be specified as a condition of the operating permit
administered by NSDEL.

2.9.2 Air EmissongOdour/Noise
The treatment plants will be designed, constructed and operated as atmospherically controlled systems to

prevent the potential occurrence of objectionable odour in the community beyond the property limits of the
STPsiteduring routine operations. Highly effective odour control systemswill be used for all processareas
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of each plant, as well as the pumping stations. Enclosed plant design will also serve to minimize noise
beyond the site boundary.

HRM has required that odour from the STPs and pumping stations will not exceed 4 ppb (over a5 minute
rolling average) at the point of air exhaust during normal operating conditions. Compliance with this limit
will ensure that there are no perceptible odours at the facility property line (refer to Section 4.1).

HRM hasrequired that facility generated noiselevelsat each STP property linewill not exceed thefollowing
levels:

C 55 dBA L (between 2300 hours and 0700 hours);
C 60 dBA L.q(between 1900 hours and 2300 hours); and
C 65 dBA L., (between 0700 hours and 1900 hours).

Individual noise sources which are tonal in nature will not exceed 45 dBA L., when measured at the
applicable property line (refer to Section 4.1).

2.9.3 Sewage Sludge and Residue

At each STP, screenings, grit and biosolidswill be produced. Screeningsand grit will be washed to remove
contaminants prior to landfill disposal. Biosolids will be collected at each STP site where they will be
mixed, pumped, thickened, and dewatered prior to transport for offsite treatment at a central sludge
composting facility (refer to Sections 2.7.4 and 2.8.3).

2.10 Abandonment or Replacement

Provided theland serviced by the present collection system continuesin residential, commercial, or industrial
use, the sewage collection systemswill not be abandoned. The system is normally maintained and upgraded
as necessary to provide the required service. Pipes are sized for projected population and type of
development in the serviced sewersheds since there will not be an opportunity to replace or enlarge tunnels
after they are commissioned. Tunnels can be accessed for routine maintenance such as cleaning. Repairs
which occur as aresult of corrosion or materia failure can also be undertaken as necessary. These might
include replacement of ladders and reinstatement of concrete lining.

The STP differs fromthe collection system in that it is not initially designed for ultimate capacity, rather it
is designed to be expanded to ultimate capacity by addition of more treatment trains or higher levels of
treatment. Sufficient land to upgrade to secondary treatment or to accomodate projected future flowswill be
provided at each STP site. These expansions would occur based on either hydraulic load generated in the
service sewershed or by an environmental need to improve treatment level. However, once STPs are
established, they are seldom abandoned because sewage is delivered to that |ocation by the tunnels. Normal
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mai ntenance such as replacement of equipment on a periodic basisand recoating of treatment tankage will be
performed. No existing STPswill be abandoned in connection with this Project.

2.11 Project Benefits

Investment in sewage treatment for the Halifax Harbour will provide significant social, environmental, and
economic benefits. HRM’ sreputation asan environmentally and socially responsi ble community will improve
among both residents and visitors. Thisimprovement in harbour conditions and community reputation will
havedirect andindirect benefitsfor tourism and recreation, local fisheriesand seaf ood producers, and general
quality of life.

A cost-benefit analysis (CBA) was performed by GPI Atlantic (July 2000) to estimate net present value
(NPV) of the investment in sewage treatment using the capital costs, operating costs, the marine nutrient
cycling benefit, household willingness-to-pay, tourism revenue increase, property value increase, and the
landed value of re-opened shellfisheries. The resultsindicate positive NPV estimates over an assumed 60
year lifecycle of the project ranging from $38.5 million to $161.5 million (discounted at 8 percent), $162.6
millionto $392.3 million (discounted at 4 percent), and $645.9 million to $1, 227.8 million (no discounting).
When financing costs and economic impacts (e.g., labour income and spinoffs) were included in atotal net
benefit analysis, the total net benefit (in $1997) estimates range from a NPV of $67.7 million to $190.8
(discounted at 8 percent), toaNPV of $860.3 million to $1,442.6 million (no discounting). Thesevaluesare
based on 1997 dollars (GPI 2000). While it is uncertain if sewage treatment will permit reopening of
shellfisheriesin the harbour (closed for multiple factors), it is clear that significant economic benefits will
accrue to HRM from Project implementation.

The primary objective of the project is to improve marine water quality. In addition to aesthetic
improvements, sewage treatment and associated UV disinfection will greatly reduce the introduction of
sewage-rel ated human pathogensinto the harbour. The bacterial limitsfor contact recreation (200 mg/L) are
often exceeded currently in the Inner Harbour, creating health risks for swimmers and boaters. Sewage
treatment and disinfection will greatly reduce these health risks and may permit additional opportunitiesfor
safe contact recreation. The Project-related implicationsfor human health arediscussed further in Section 5.5.
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3.0 EFFECTSASSESSMENT METHODOLOGY

3.1 Overview of Assessment Methodology

The environmental assessment methodology for the Project has been developed to satisfy regulatory
requirements of the Canadian Environmental Assessment Act (CEAA). In particular, the assessment
addresses the specific requirements for a screening level assessment pursuant to the CEAA.

The environmental assessment methodology used by Jacques Whitford has evolved from methods proposed
by Beanlands and Duinker (1983), who stressed the importance of focusing the assessment on environmental
components of greatest concern (to potentially affected parties).

In genera, the environmental assessment for the Project evaluatesthe potential effects, including cumulative
effects, of each Project phase (construction, operation, and decommissioning), as well as malfunctions and
accidents, with regard to each Vaued Environmental Component (VEC). VECs are components of the
environment that are valued by society and upon which this assessment isfocused. Figure 3.1 illustratesthe
standard sequence of stepsfollowed inthe assessment for each VEC. Each of these stepsisdescribedinmore
detail in Section 3.4. For the purpose of this assessment, VECs are divided into Vaued Environmental
Components (VECs; primarily biophysical) and Vaued Socioeconomic Components (V SCs).

3.2 Issues Scoping Summary and Selection of Valued Environmental Components

Itisimpractical, if not impossible, for an assessment to address all of the potential environmental effects of
aproposed undertaking. An important part of the assessment process therefore isthe early identification of
VECs and V SCs upon which the assessment could be focused for a meaningful and effective evaluation.
I ssues scoping is an important part of the VEC/V SC identification process. This section outlines the steps
taken to identify the Project VECs and V SCs.

3.2.1 Issues Scoping
The issues scoping process for this assessment included public, stakeholder and regulatory agency
consultation; preliminary research and field investigations, review of the Halifax Harbour Clean-up

Environmental Assessment Report (HHCI 1992); and theenvironmental assessment study team’ sprofessional
judgement.
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Figure 3.1 Environmental Effects Assessment Methodology
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Public and Stakeholder Consultation

HRM has undertaken a variety of public and stakeholder consultations in recent years. HRM hosted the
Halifax Harbour Solutions Symposium (November 8-9, 1996) which resulted in a set of Genera Principles
that was adopted as abasis for moving forward with the project. A Harbour Solutions Advisory Committee
(SAC) was subsequently formed to address technical issues which had not been fully addressed during the
Symposum. The SAC comprised individuals representing different geographic areas, stakeholder groups,
levels of government, academia, and the general public. The SAC produced areport which was adopted by
HRM Council (April 1998) with its recommendations and framework for the HHSP.

As HHSP planning proceeded, and proposed STP sites were chosen, community liaison programs were
initiated by HRM to provide Project information and receive community input on site specific issues. Some
of these issues (e.g., odour and noise control, STP building and design) have been addressed with
specifications in the RFP for the private sector partner, and addressed in this environmental assessment
through the selection of VECSVSCs. HRM has aso undertaken a number of other initiatives to keep the
genera public informed about the Project and provide the public with ameans of obtaining information and
providinginput (e.g., newsletters, water bill inserts, and Internet publications). Meetingshavealso been held
by HRM staff with specific stakeholders groups. Section 9 of this report describes the public consultation
process undertaken by HRM for this Project.

Regulatory Issues and Guidelines

Discussions were held throughout the assessment process with representatives of federal and provincial
governments to: inform government official sabout the Proj ect; determine applicableregul ationsand permits;
set water quality objectives; and, identify specific issuesand concernsto be addressed in the environmental
assessment. An informal regulatory meeting was held on April 26, 1999 with the CEA Agency, federal
departments with apotentia regulatory involvement in the assessment, and NSDEL. Additional consultations
were held with regul ators such as Fisheries and Oceans Canada during the baseline studies conducted for the
HHSP. Several meetings were held with representatives of NSDEL, Environment Canada, and Bedford
Ingtitute of Oceanography to review oceanographic model ling resultsand discuss appropriate effluent quality
limits. A meeting with the CEA Agency, federa regulators and expert departmentswas held on February 17,
2000 to review baseline studies and discuss scoping of the assessment.

| ssuesto be considered in the assessment and methodol ogical approacheswere also derived from Section 16
of the CEAA and the Responsible Authority’s Guide (CEA Agency 1994).
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Halifax Harbour Solutions Basdine Technical Studies

In addition to the HHSP Technical Report (HRM 1998) which presented the Concept Plan, the following
environmental studies were undertaken to gather baseline data for the environmental assessment:

Oceanographic Modelling and Assimilative Capacity Study (COA 2000);

Oceanographic Modelling and Assimilative Capacity Study Three Plant Scenario (COA 2001);
Archaeological and Heritage Resource Surveys (ADI Limited 1999; JWEL 1999a);

Commercia Fisheries Study (JWEL 1999b);

Marine Benthic Habitat Survey (JWEL 1999¢);

Breeding Bird Survey (Hospital Point) (JWEL 1999d);

Wastewater Characterization Study (SNC Lavalin 1999);

Odour and Noise Baseline Study (JWEL 2000); and

Herring Cove Area Settlement and Servicing Strategy (LandDesign Engineering Services 2000).

DO O OO OO OO O OO

The results from these studies selectively updated information contained in the HHCI environmental
assessment. Information from some of these reportsis summarized in relevant sections of thisenvironmental
screening. These reports are available for review on the Internet at
www.region.halifax.ns.ca/harboursol/index.html or upon request to HRM.

HHCI Research and Findings

An extensive environmental assessment process was conducted in the early 1990s on behaf of the HHCI
project. Thisassessment wasconducted according to atermsof referenceissued by ajoint federal-provincia
review panel. The panel held apublic review, including public hearings, of the assessment documents. The
assessment documentation included a two-volume environmental assessment report, two environmental
assessment supplementary reports, and 24 component study reports. There reports are available for review
upon request to HRM. The project was conditionally approved by NSDOE on September 3, 1993. It is
anticipated that the previous environmental assessment will reduce overall environmental assessment
requirements for the HHSP. Background studies conducted for the HHCI project and resulting
recommendations and conditions of approval helped to identify significant issuesand select VECsand VSCs
for the current assessment. In order to gauge the similarities and differences between the HHCI and HHSP
projects, they are compared in Appendix B. This assessment for the HHSP incorporates information from
HHCI baseline studies, and focuses mainly on those differences between the projectsthat have not previoudy
been assessed.
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Professional Judgement

Professional judgement of the environmental assessment study team and HRM staff isan important component
of issues scoping and VEC/VSC selection. The study team draws on their collective knowledge and
experience, which includes the conduct of the recent baseline studies as well as the previous HHCI
environmental assessment.

3.2.2 Scope of the Assessment

The scope of the project and factorsto be considered in the environmental assessment were presented in the
“Scope of Environmental Assessment” (HRM 20014a). This document was submitted to the federal agencies
and approved as the scope of the assessment. The scope of this report, including project description
components and selected VECS/V SCsis therefore based on this federally approved scoping document.

Subsequent federal agency comments on a draft version of this environmental assessment report suggested
expanding the list of VECs to include migratory birds and marine mammals. Based on the lack of project
interaction with marine mammals (HHCI 1992), they were neither included inthe “ Scope of Environmental
Assessment” nor thisenvironmental assessment report. There are no breeding mammalsin the harbour (IWEL
1991b), and marine mammals were not considered a VEC for the HHCI environmental assessment (HHCI
1992).

With respect to migratory birds, they have been addressed in this assessment regarding potentia interactions
in Mainland South (Herring Cove). The remaining Project sites, including the inner harbour, are highly
urbanized, and therefore Project interactions with migratory birds in these areas are considered to be
inggnificant. Theartificial coastline of the central harbour isvirtually devoid of water birds other than gulls
(Larus spp.) and afew black ducks (Anasrubripes), athough Bedford Basin and the outer harbour maintain
a degree of water bird diversity (Lock 2001). HHCI (1992) examined impacts on Osprey (Pandion
haliaetus) and Great Blue Heron (Ardea herodias) since these species are known to breed on McNabs and
Lawlor Islands, respectively; no other migratory bird species were assessed. The HHSP will not interact
with these islands or associated species since the STPs will be landbased rather than on an artificial island
in the harbour as was the HHCI concept design.

3.2.3 Valued Environmental Components

As a result of the issues scoping exercise, the following VECs and VSCs were selected to focus the
environmental assessment.
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Atmospheric Resour ces

Atmospheric Resources includes air quality and the acoustic environment. Air quality isof concern because
of its fundamental importance to health, and because the potential nuisance impact of odours is a known
concernto the public. Noiseisunwanted sound, and the elimination of noiseisimportant to the welfare of the
community. Atmospheric Resources has been selected as VEC on the basis of public concern, regulatory
consultations, and professional judgement. This VEC is addressed in Section 4.1 of the report.

Marine Water Quality

The primary objective of the Project isto improve marine water quality. Water quality objectives have been
set for the various portions of the harbour based on desired uses (e.g., recreational contact, shellfish
harvesting) inthose areas of the harbour. Marinewater quality wasidentified asaVEC onthebasisof public
concern, regulatory consultations and professional judgement. This VEC is addressed in Section 4.2 of the
report.

Marine Sediment Quality

Organic contaminants and metal in sediments may be ingested by benthic organisms or become biologically
availableif re-suspended into the water column. Benthic and pelagic communities may therefore be affected
by changes in the sediment or water column. Marine sediment quality was identified asaVEC on the basis
of public concern, regulatory consultationsand professional judgement. ThisVEC isaddressed in Section 4.3
of the report.

Marine Benthic Habitat

The marine benthic community isan important component of the marine ecosystem and a so in its connection
to the commercia fishery. Environmental effects on the benthic faunamay affect the success of the finfish or
shellfish populations in the area. The marine benthic community may be influenced by the accumulation of
effluent related waste materialsin ecologically sensitive and commercially important areas. It was selected
asaVEC on the basis of public concern, regulatory requirements, and professional judgement. ThisVEC is
addressed in Section 4.4 of the report.

Terrestrial Resour ces
Undisturbed terrestrial environment is extremely limited in the Project study areas. The maority of land
affected by the proposed STPsis located in a highly developed urban setting. However, the site proposed

for theHerring Cove STPisaforested area, relatively undevel oped. Terrestrial resources has been selected
asaVECinrecognition of potential Project interactionswith vegetation and wildlife at the proposed Herring
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Cove STP site as well as potentia interactions with groundwater and freshwater resources in the Herring
Cove area. ThisVEC isaddressed in Section 4.5 of the report.

Commercial Fishery

Halifax Harbour supports an active commercia fishery from which licensed Nova Scotia fishers earn their
livelihood. This fishery includes lobster, groundfish and pelagics. The construction and operation of the
sawage treatment facility may potentially affect the income fishermen receive from the commercial fishery in
the harbour. Commercial Fishery was selected as a VSC on the basis of public concern, regulatory
requirements, and professional judgement. Marine fish, although raised as a concern, has been addressed
through a discussion of effects on Commercial Fishery. ThisVSC is addressed in Section 5.1 of the report.

Archaeological and Heritage Resour ces

Archaeol ogical and heritage resources can be defined asthose physical remainswhichinform usof the human
use of and interaction with the physical environment. These resources may be both above and below the
surface of theground and cover the earliest prehistoric timesto therel atively recent past. Archaeological and
heritage resources areincluded asaV SC in this assessment due to public and regulatory concern, aswell as
professional judgement. ThisV SC is addressed in Section 5.2 of the report.

Land Use

Sewage treatment plantsareindustrial facilitiesthat are proposed to belocated in heavily developed, mixed
use areas along the Halifax and Dartmouth waterfronts, and a rural suburban area near Herring Cove. The
public, particularly in host communities, are concerned that the STPsbe odour and noisefreeand aesthetically
compatible with the surrounding land uses. Residential, industrial, commercia or ingtitutional land uses
surrounding the STPs could potentially be affected by STP construction and operation. Provincial approval
requires proper siting and operation of STPs to control nuisances to surrounding land uses. Land use has
therefore been included as a VV SC due to public and regulatory concern, and professional judgement. This
VSC is addressed in Section 5.3 of the report.

Transgportation Network

Transportation Infrastructure is a VSC because the safe and efficient movement of persons and goods are
essential toindividual sand businesseswithin HRM. Construction and operation of the STPs, outfall/diffusers
and sewer collection systems could affect various modes of transportation including road, railroad, and
shipping. Transportation has been selected as a VSC on the basis of public concern and professional
judgement. ThisVSC is addressed in Section 5.4 of the report.
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Public Health

Protection of human health is one of the most important factors in the general well-being of a community.
Sewage treatment is generally recognized as having widespread benefits to public health due to the removal
of most human pathogens from the treated effluent through solids removal and disinfection. Public concern
has been raised, however, with regard to potential localized adverse public health effects associated with the
operation of sewage treatment facilities and the Sudge composting facility. Public Health has been selected
asaVSC dueto public concern. ThisVSC isaddressed in Section 5.5 of the report.

3.2.4 Scoping of Other Projectsfor Potential Cumulative Interactions

An assessment pursuant to the CEAA must address potential cumulative effects. Thediscussion of cumulative
effects for this assessment isintegrated into the assessment of environmental effectsfor each VEC and VSC
such that the overall assessment of residual environmental effects includes the consideration of cumulative
effects. A cumulative effects scoping exercise was conducted by the Environmental Assessment study team
to identify past, present, or likely (i.e., approved) future projects that might interact cumulatively with the
Project. A summary of the cumulative effects assessment isincluded in Section 8 of this report.

3.3 Potential Interactions Between Project Activities and Valued Environmental
Components

Tables 3.1 and 3.2 summarizethe potentia interactions between Project activitiesand the selected VECs and
V SCs, respectively. The specific nature and extent of these interactions with each VEC/V SC are discussed
and evaluated in the biophysical and socioeconomic effects assessments (Sections 4 and 5).

3.4 Presentation of Environmental Effects Assessment

This section provides an overview of the steps involved in the assessment of potential Project effects. The
analysis, presented in Sections 4 and 5, will follow these steps for each VEC or VSC.

34.1 VEC/VSC ldentification and Description of Ecological and Socio-cultural Context

To ensure that the assessment is holistic, the CEA Agency guidance documents (1994) require a description
of the ecological and socio-cultural context for each VEC/VSC. The consideration of the current state of a
VEC/VSC and any Project-related effects requires an evauation of the relationship of each VEC/V SC with
other components of the ecosystem or human systems(e.g., trophicrelationships). Thissectionalso describes
each VEC/V SC to be assessed and the rationale for its selection.
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Table3.1

Potential I nteractions Between Project Related Activitiesand Valued Environmental Components

Project Activities Atmospheric Marine Sediment Benthic Terrestrial Potential Effects
Resour ces Water Quality Habitat Resour ces
Quality
CONSTRUCTION
Congtruction of Collector T T Air, noise and dust emissions generated during
System construction; localized habitat disturbance in Mainland
C trench excavation South; blasting/excavation could affect drinking water
C tunndling suppliesin Mainland South
C blagting
C seweringdlation
C  pumping station/CSO
construction
Construction of Sewage T T Air, noise and dust emissions; localized habitat
Treatment Plants (STPs) disturbance in Mainland South; blasting/excavation
C ditepreparation could affect drinking water suppliesin Mainland South
C blasting/ excavation
C  building construction
Construction of Ouitfalls and T T T T T Air and noise emissions from construction equipment;
Diffusers disruption of benthic and shoréline habitat;
C drilling/blagting disturbance/removal of contaminated sediments
C dredging/ excavation
C pipelaying
C instdlation of diffuser
Congtruction of Sudge T T Air, noise and dust emissions; localized habitat
Management Facility disturbance; possible risk of sedimentation of streams
if present near site
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Table3.1

Potential I nteractions Between Project Related Activitiesand Valued Environmental Components

Project Activities Atmospheric Marine Sediment Benthic Terrestrial Potential Effects
Resour ces Water Quality Habitat Resour ces
Quality
OPERATION AND MAINTENANCE

Collector System Operation T Odour emissions; decreased instances of sewage
and Maintenance overflow at Roach’s Pond and Macintosh Run in
C operation and Mainland South

mai ntenance of

pumping stations and

CSOs
STP Operation and T T T T Odour and noise emissions from sewage treatment
Maintenance facility; deposition of particulate matter and
C treatment of raw contaminants around diffusers; localized depression of

sewage dissolved oxygen and increase of nutrient loading in
C discharge of treated area of diffuser; widespread reduction of suspended

effluent solids, pathogens and BOD into the harbour
Sludge Handling and T T Odour emissions; terrestrial resources interactions

Management

C ondtedudge
dewatering and
sabilization

C operation of dudge
composting facility

depend on location of facility
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Table3.1

Potential I nteractions Between Project Related Activitiesand Valued Environmental Components

Project Activities Atmospheric Marine Sediment Benthic Terrestrial Potential Effects
Resour ces Water Quality Habitat Resour ces
Quality
MALFUNCTIONSAND ACCIDENTS

Hazardous Materias Spills T T T Air emissions; soil/groundwater contamination;

C  spillsfrom construction contaminated run-off; spill into marine environment;
activity (e.g., fuels, potentia effect on terrestrial and freshwater habitat,
hydraulic fluid) and groundwater depending on location

C spillsof trestment
chemicals during
operation

Collector System Breaks T T T T T Sewage backup; odour emissions; increased overflows

C sawer/tunnel break at CSOs; sewer repair construction disturbance

C  pumping stetion
malfunction

Outfall/Diffuser Mafunction T T T Concentrated effluent; localized depression of

C accidental breskage dissolved oxygen; locaized increased sedimentation
from anchor dragging

C clogging of diffuser

Failure of Effluent T T T Release of partialy untreated sewage to marine

Treatment environment

C power outage

C equipment failure

Mafunction of Odour T Odour emissions

Control System
C  equipment mafunction
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Table3.2

Potential I nteractions Between Project Related Activities and Valued Socioeconomic Components

Project Activities Commercial Archaeological Land Use Transportation Public Health Potential Effects
Fishery and Heritage
Resour ces
CONSTRUCTION
Construction of Collector System T T T T Disturbance of in-ground archaeol ogical
C trench excavation and heritage resources; air, noise, and
C tunndling dust emissions from congtruction
C blasgting equipment; interruption of vehicular and
C seweringalation pedestrian movements
C  pumping station/CSO congtruction
Construction of Sewage Treatment T T T T Disturbance of in-ground archaeol ogical
Plants (STPs) and heritage resources; dust and noise
C ditepreparation emissions; increased traffic to
C blasting/excavation congtruction site
C  building construction
Construction of Outfalls and Diffusers T T T Exclusion of fishery activities from
C drilling/blasting construction area; disturbance to marine
C dredging/ excavation archaeological resources; interference
C pipelaying with marine transportation; disturbance of
C inddlation of diffuser fish habitat
Congtruction of New Sludge T T T T Disturbance of in-ground archaeol ogical
Management Facility and heritage resources; dust and noise
emissions; increased traffic to
construction site
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Table3.2

Potential I nteractions Between Project Related Activities and Valued Socioeconomic Components

Project Activities Commercial Archaeological Land Use Transportation Public Health Potential Effects
Fishery and Heritage
Resour ces
OPERATION AND MAINTENANCE
Collector System Maintenance T T T Aiir, odour and noise emissions;
C  operation and maintenance of maintenance-related traffic
pumping stations and CSOs

STP Operation and Maintenance T T T T Aiir, odour and noise emissions from

C treatment of raw sewage sewage treatment facilities; addition of

C discharge of treated effluent treated effluent to marine waters;
maintenance-related traffic; commercial
fisheries gear fouling; localized
sedimentation of fish habitat; widespread
reduction in suspended solids and
pathogens

Sludge Handling and Management T T T T Air and odour emissions; dudge

C ondte dudge dewatering and
sabilization

C  operation of dudge composting
facility

transportation; potentially contaminated
compost
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Table3.2

Potential I nteractions Between Project Related Activities and Valued Socioeconomic Components

Project Activities Commercial Archaeological Land Use Transportation Public Health Potential Effects
Fishery and Heritage
Resour ces
MALFUNCTIONSAND ACCIDENTS

Hazardous Materias Spills T T T T Soil/groundwater contamination;
C  spillsfrom congtruction activity contaminated run-off; spill into marine

(e.., fues, hydraulic fluid) environment
C treatment chemicals during

operation
Collector System Breaks T T T T T Sewage backup; odour emissions;
C  sewer/tunnel bresk increased overflows at CSOs; sewer
C  pumping station mafunction repair construction disturbance
Outfd|/Diffuser Mafunction T Concentrated effluent; locaized
C accidental breakage from anchor depression of dissolved oxygen; localized

dragging increased sedimentation
C clogging of diffuser
Failure of Effluent Treatment T T Release of partially untreated sewage to
C power outage marine environment
C equipment failure
Malfunction of Odour Control System T T Odour and air emissions
C  equipment mafunction
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3.4.2 Boundaries

Animportant aspect of the effectsassessment processisthe determination of the boundariesof the assessment.
Temporal and spatial boundaries encompass those periods during, and areas within which, the VECSV SCs
are likely to interact with, or be influenced by, the Project. These boundaries may extend well beyond the
limits of direct disturbance (e.g., migratory species whose range extends beyond the area of physica
disturbance associated with the Project). Other boundaries to be considered as appropriate include
administrative and technical boundariesimposed by factors such as finite resources of data, time, cost, and
labour, as well as technical, political, or administrative considerations or jurisdictions.

An important temporal consideration for this assessment is that the various components of the Project are
scheduled to be constructed over the next 10 years and some elements are contingent upon funding (refer to
Table 2.1). Someof these VECsmay change significantly over that time (e.g., Land Use). It may be necessary
to review aspects of the assessment pertaining to these VECsfor currency as components of the Project near
development.

3.4.3 Description of Existing Conditions

Existing conditions (i.e., pre-Project) are described for each VEC/VSC. The description is restricted to a
discussion of the status and characteristics of the VEC/VSC within the boundaries established for the
assessment. Inorder toimprovethefocusand readability of the assessment, the description centers on aspects
that are relevant to potentia Project interactions; additional information is compiled as appendices and/or
background studies, as necessary.

3.4.4 Egablishment of Residual Environmental Effects Evaluation Criteria

Section 16(1)(b) of theCEAA specifically requirethat the significance of environmental effectsbedetermined.
Accepted practicein meeting this requirement invol ves establishing evaluation criteriafor the determination
of significance.

The CEA Agency (1994) lists criteria that should be taken into account in deciding whether adverse
environmental effects are significant. These criteriainclude, among other factors:

magnitude;

geographic extent;
duration and frequency;
reversibility; and
ecological context.

OO O O O O
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Residual environmental effects evaluation criteriawhich define the threshold for the significance of adverse
residual effects are developed for each VEC/VSC. These ratings are generally population- or community-
based, but may be based on regulatory standards or limits, where these exist for a particular VEC/V SC.

3.45 Potential Interactions, | ssues, and Concerns

Potential interactions with VECS/V SCs, are described in the assessment; i.e., adescription of the degree to
whichVECs are exposed to each Project activity. Where appropriate, the assessment includes a summary of
major concerns or hypotheses of relevance regarding the effect of each Project activity on the VECs/V SCs
being considered. Where existing knowledge indicates that an interaction is not likely to result in an effect,
certain issues may not warrant further analysis.

3.4.6 Analyss, Mitigation, and Residual Environmental Effects Prediction

The assessment focuses on the evaluation of potentia interactions between the VECSs/V SCs and the various
Project activities outlined in the Project Description. A standard evaluation system has been developed to
ensurethat potential effectsare clearly and completely evaluated. The prediction of residual effects follows
three general steps, as outlined by the CEA Agency (1994):

C determining whether the environmental effects are adverse;
C determining whether the adverse environmenta effects are significant; and
C determining whether the significant adverse environmental effects are likely to occur.

For the ease of the reader, the effects assessment anaysis conducted for each VEC/V SCissummarized in two
template matrices. The residua environmental effects assessment matrix summarizes the effects by Project
activity for construction and operation phases, and describes the mitigation and analysis for each activity
(Table 3.3). Themodifiersused to characterize the various criteriaconsidered in the determination of effect
significance may vary for different VECS'VSCs.

Determining whether Environmental Effects Are Adverse
The effects evaluation for each VEC/VSC is conducted by Project phase (construction, operation,

decommissioning) and for malfunctions and accidents. For each phase, the study team selects those Project
activities that may result in apositive or adverse effect.
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Table3.3 Residual Environmental Effects Assessment Matrix

Valued Environmental Component: VEC/VSC  (Project Phase)
Significance Criteriafor
Project Activity Potential Positive (P) or Mitigation Environmental Effects
Adverse (A)
Environmental Effect
D
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KEY

Magnitude: 1 =Low: e.g., within the normal variability of baseline conditions; 2 = Medium: e.g., increase/decrease with regard to baseline but within standards and objectives; 3 =High: e.g., singly or asa
significant contribution in combination with other sources causing exceedances or impingement upon standards and objectives beyond the property line of the project

Geographic Extent: 1=<500m? 2 =500 m?-1km? 3= 1-10km? 4 = 11-100 km?; 5 = 101-1000 km?; 6 = >1000 km?

Duration: 1=<1month; 2 = 1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5 = > 72 months

Freguency: 1=<11eventsyear; 2= 11-50 events/year; 3 = 51-100 events/year; 4 = 101-200 events/year; 5 = >200events/year; 6 = continuous

Revershility: R = Reversible; | = Irreversible

Ecological/Socio-cultural and Economic Context: 1 = Pristine area or area not adversely affected by human activity; 2 = Evidence of adverse effects.

Residual Environmental Effect Rating: S= Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmental Effect

Confidence: 1=Low level of Confidence; 2 = Medium level of Confidence; 3 = High level of Confidence
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To determine if there are adverse effects, the study team considers a number of factors, including those
recommended in the CEA Agency guidance documents (1994):

negative effects on the health of biota;

loss of rare or endangered species;

reductionsin biological diversity;

loss of critical/productive habitat;

fragmentation of habitat or interruption of movement corridors and migration routes;
transformation of natural landscapes;

discharge of persistent and/or toxic chemicals;

toxicity effects on human hedth;

reductionsinthe capacity of renewabl eresourcesto meet the needsof present and futuregenerations,
and

C loss of current use of lands and resources for traditional purposes by Aboriginal persons.

DO O OO OO OO O

Where adverse or positive effects are identified, the Project activity and the effects are listed in the matrix.

Determining Whether the Adver se Environmental Effects Are Significant

Analysis and Residual Environmental Effects Prediction

The analysis evaluates the interactions between Project activities and the VEC/VSC and determines the
significance of any residual adverse environmental effects (i.e., effectsthat may persist after all mitigation
strategies have been implemented). The study team evaluates possible residua environmenta effects
according to the evaluation criteria established for the VEC/VSC. These effects are assigned a rating of
significant adverse, non-significant adverse, or positive. The team’s evaluation includes consideration of
specific mitigation strategies and the residual environmental effects evaluation criteria mentioned above.
Supporting discussioninthetext highlights particularly important rel ationshipsor dataidentified inthematrix.

To comply with the requirements of Section 16(1)(a) of the CEAA , cumulative environmental effects of past,
present, and likely future projects are considered. The concept of cumulative environmental effects also
recognizes that the environmental effects of different human activities can combine and interact with each
other to cause cumulative effects that may be different in nature or extent from the effects of individua
activities. Cumulative effects assessment has been undertaken in this screening based on projects scoped
(Refer to Section 8.0) and assessed for each VEC/V SC (Sections4 and 5). Theresidual environmental effects
prediction in the assessment incorporates cumulative effects.
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Level Of Confidence

The significance of the residual environmental effects of the Project on a VEC/V SC is evaluated based on
review of relevant literature, consultation with experts, and professional judgement. In some instances,
limitations in the avail able data make effect predictions difficult. Ratings are therefore provided to indicate
the level of confidence with which the study team makes each prediction.

Overall Residual Effects Rating by Phase
After completing the assessment of specific Project activities, the study team evaluates the residual effects
by Project phase. Thisoverall rating considers all residual adverse effects, including cumulative effects.

Determining Whether the Significant Residual Adver se Environmental Effects Are Likely to Occur

The CEA Agency (1994) has provided criteriafor determining the likelihood of significant residual adverse
environmental effects include:

C probability of occurrence; and
C scientific uncertainty.

Where possible, the assessment can apply statistical methods to determine the likelihood of significant
residual effects. Where such methods are not feasible, a qualitative approach based on non-statistical
analyses or professional judgement is used.

3.4.7  Follow-up and Monitoring

Section 16(2)(c) of the CEAA require consideration of the need for, and requirements of, any follow-up
studies. Theseareevaluated for each VEC/V SC. Requirementsfor follow-up and monitoring arelinked to the
sensitivity of aVEC/V SC to both Project-related and cumulative environmental effects. The likelihood and
importance of such effects, as well as the level of confidence associated with the adverse residua effects
rating, are also taken into consideration.

34.8 Summary of Residual Effects Assessment

This section summarizes the adverse environmental effects on each VEC/V SC by Project phase, aswell as
adverse environmenta effects that might result from malfunctions or accidents. It also addresses the
likelihood of all predicted significant adverse effects. Thelikelihood of asignificant adverse environmental
effectisbased on scientific knowledge with referenceto statistical significance, quantitativerisk assessment,
or professional judgement.
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4.0 ENVIRONMENTAL EFFECTSASSESSMENT
4.1  Atmospheric Resources

Atmospheric resources includes air quality and the acoustic environment. Air quality isof concern because
of its fundamental importance to health, and because the potential nuisance impact of odours is a known
concern of the public and of HRM. Section 5.5, Public Health, addresses the very low risk associated with
the trace amounts of volatile organic compounds rel eased to the atmosphere in sewage and through sewage
treatment. This section deals primarily with those compounds which are capable of producing malodorous
conditions.

Noise is unwanted sound; the minimization of noise isimportant to the welfare of the receiving community.
Adverse levels of noise can cause problems ranging from simple nuisance through sleep disturbance and
communicationinterference. The adequate protection of the acoustic environment isan important component
of advanced municipal planning and development.

Additiona information on this VEC can be found in the “Odour and Noise Basdline Study” (JWEL 2000)
conducted for the HHSP. The following documents prepared for the HHCI project are also relevant to this
VEC: “Environmental Assessment Report”, Sections 4.8, 4.9, and 6.6 (HHCI 1992); “Noise Environment”
(JWEL 1991a); “Odour” (JWEL 1992); and “Air Quality in the Environs of Halifax Harbour” (JWEL and
Porter Dillon 1991).

411 Boundaries

The spatial boundariesfor the assessment of air quality are not constrained by physical boundariesthat apply
to other components of the environment. The movement of air is determined by the large scale weather
patterns and modified locally by topographic influences, such as coastlines, and modified in the microscale
by building wakes and other aerodynamic barriers. An important spatial consideration for the assessment
of air quality isthe requirement that there be no detectabl e project-related odour outside of the STP property.

Spatial boundariesfor the assessment of noi se have been devel oped considering that noiseistransmitted most
effectivelyina*“line-of-sight”. Interruption of line of sight reduces noise perceptibly. Noise decreaseswith
distance, suchthat thelistener will perceive adecrease of approximately half the volumewhen the separation
isincreased by afactor of about three. The spatial boundariesfor thisproject regarding noise are established
by strict control requirements at adjacent properties.

With regard to tempora boundaries for the assessment, dust is primarily a concern during the construction
phase, with odour as the main concern during the operations phase of the project. Odour isaconcern at al
times of day, and odour criteria are the same at al times. The assessment of noiseimpactswill consider the
construction and operation phases of the project, and takes into account the varying noise guidelines by time
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of day. Seasonal factors are also an issue for both odour and noise; when people are more likely to spend
time outdoors, potential exposure isincreased.

4.1.2 Description of Existing Conditions
4.1.2.1 Odour

In order to investigate current levels of odour in the vicinity of the proposed STP sites, a background
monitoring program was designed and carried out during the summer months of 2000.

The objectives of the odour monitoring program were:

C to measure current odour levels all representative times of the day;
C to determine if there are local sources of odour at the sites; and
C to identify the odour sourcesin order to be able to isolate any future odour contribution from STPs.

The “Odour and Noise Basdline Study” (JWEL 2000) presentsthe program methodology, and the results of
the study; these are summarized below.

The characteristic odours of STPs, when there is an odour problem, are total reduced sulphur (TRS)
compounds. The predominant member of the TRS group is hydrogen sulphide (H,S), known for its “rotten
egg” smell. Other compounds are associated with odours, however the TRS substances are the dominant
odourants at STPs. TRS levels can be measured directly with high sensitivity analyzers, such asthose used
by HRM at two existing STPs. For this study, the equivalent analyzer (JER 631-X) was used for the TRS
baseline measurement program. Thisinstrumental method offered the potential for the operator to attempt to
track odours to their source, and to quantify source levels of contaminants. The scientist operating the
equipment al so recorded pertinent sensory observations. Other odour measurement techniques, such asodour
panels, are more difficult to implement since they rely upon integrated samples which must be transported to
laboratories for analysis.

The HRM limit for TRS production at the HHSP STPsis 4 ppb at source which is considered the exhaust
point of the air scrubber system.

The results of the odour measurement program are summarized in Table 4.1 and the following sections. The

results presented in this Report for the Halifax site are represented as “Halifax North” in the “ Odour and
Noise Baseline Study” (JWEL 2000).
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Table4.1 Average Total Reduced Sulphur (TRS) Concentrations

Average Maximum Minimum
[ppb] [ppb] [ppb]
Halifax 3 5 0
Dartmouth 2 5 0
Herring Cove 1 3 0
HRM Limit* 4

Source: IWEL 2000
' TheHRM limit as specified in the RFP Amendment No. 8 (HRM 2001b) measured at the exhaust point of the
air scrubber system.

The TRS levels measured at each site are relatively uniform and low; comments are provided in the text
below.

Halifax

Very little odour was noted at this site apart from the exhaust gases of vehicles on Barrington Street.
Dartmouth

The Dartmouth site had very low levels of odourous compounds. The general perceptible odour was seaair.
It was noted in conversation with one resident that there was, from time to time, objectionable odour from
sawage on the shoreline during low tide.

Herring Cove

There were very few likely sources of odour in the village of Herring Cove, due to the residential nature of
the area. Some odours of the seaare more pronounced in the vicinity of the wharf area, but nothing out of the
character for arural fishing village.

Summary of Existing Odour Levels

The baseline monitoring program results show that the four candidate sites for the STPs have very little
existing sources of odour. There are no known problems, that would cause a cumulative adverse impact after
construction of STPs, or that would likely be mistaken for the impact of the new STPs.

4.1.2.2 Noise

In order to investigate current levels of noise in the vicinity of the candidate sites for STPs, a background

monitoring program was designed and carried out simultaneously with the odour monitoring study described
in Section 4.1.2.1 during the summer months of 2000.

HHSP C Environmental Screening C October, 2001 Page 47



The main objectives of the noise program were:

C to measure current noise levels at representative times of the day;

C to determine if there are local sources of noise during any part of the day that might cause existing
noise levels to be of concern; and

C to identify the sources contributing to the local noiselevel in order to enableisolation of any future

noise contribution from future STPs.

The “Odour and Noise Baseline Study” (JMWEL 2000) presents the program methodol ogy and study results;
these are summarized below.

Sound pressure levels are measured in decibels on the A-weighted scale (dBA) which accounts for the
varying sensitivity of thehuman ear over theaudio spectrum. Thequantity most often referenced inregulations
istheL ¢, Or the power-averaged level of noise over someinterval. Intervalsof one-hour arecommonly used,
but fail to reflect the contribution of short-term noises. In this program, Lo, was measured on 1 minute
intervals, and one hour L, values are computed from the 1 minute values. In addition, L10 and L90
measurements were made. These are the sound pressure levels exceeded 10 and 90 percent of the time
respectively, and are used to characterize the variability of the noiselevels. Inaddition to the meter used for
the baseline data, a second meter was used by the field personnel to investigate individual sourcesthat might
be observed. The meters used inthe work were a Bruel and Kjaer Model 2236, a Quest 1900 and a Quest
Micro 15.

The average noise readings are presented in Table 4.2. Individua measurements have been aggregated to
determine the baseline noise level for the three daytime periods as specified in the NSDOE “ Guideline for
Environmental Noise Measurement and Assessment” (NSDOE 1989) which isa so aperformancerequirement
of the HHSP STPs as expressed in the RFP (HRM 2000a).

Table4.2 Average Noise Measurements at Proposed STP Sites

Site NoiseLevelsin dBA
2300to 0700 1900 to 2300 0700to 1900
Halifax 59.7 61 63.1
Dartmouth 475 531 53.0
Herring Cove 39.2 39.5 44.8
Noise Guideline® 55 60 65

Source: IWEL 2000

! NSDOEGuidelinefor Environmental NoiseMeasur ement and Assessment (1989) isspecified asaproject
performance requirement by HRM in the RFP.
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The noise levels are shown in greater detail by time of day in Tables 4.3 through 4.6.

[Fable 4.3 Noise Measurements at the Halifax Site, Upper Water Street
Date Day Starttime [ Endtime Lo
[dBA]
30/06/2000 Friday 9:17 9:46 62.5
04/07/2000 Tuesday 12:36 12:50 62.6
05/07/2000 Wednesday 15:06 15:40 64.4
07/07/2000 Friday 18:17 18:49 62.3
19/07/2000 Wednesday 21:23 21:53 61.0
21/07/2000 Friday 3:40 4:13 57.7
24/07/2000 Monday 0:20 0:43 61.3
25/07/2000 Tuesday 6:15 6:45 60.1
[Fable 4.4 Noise Measurements at the Dartmouth Site, Boundary Street
Date Day Start time End time Lo
[dBA]
30/06/2000 Friday 8:28 8:57 48.2
04/07/2000 Tuesday 11:34 12:05 54.6
05/07/2000 Wednesday 14:20 14:51 53.3
07/07/2000 Friday 17:26 17:56 53.6
19/07/2000 Wednesday 20:21 21:05 53.1
21/07/2000 Friday 2:30 2:55 46.6
23/07/2000 Sunday 23:39 0:09 48.8
25/07/2000 Tuesday 5:30 6:00 46.6
[Fable 4.5 Noise Measurementsat Herring Cove, Ocean View Drive
Date Day Start time | End time Le
[dBA]
30/06/2000* Friday 0.54166666 |0.5604167 424
7
04/07/2000 Tuesday 16:06 16:36 48.0
05/07/2000 Wednesday 18:02 18:33 44.8
07/07/2000 Friday 20:48 21:18 39.5
20/07/2000 Thursday 0:20 0:54 35.1
21/07/2000 Friday 6:13 6:59 42.3
24/07/2000 Monday 3:30 4:01 31.3
25/07/2000 Tuesday 9:45 10:17 39.7
Sampling for this date was conducted near the Fiber Optic Cable Plant.

The nature of the noise level at each siteis quite different, and the characteristics and individual sourcesare
described below.
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Halifax

The noise regime at this site is dominated by traffic on Barrington Street. At all times of the day and night,
the traffic is virtually the only identifiable source of noise. The provincial Noise Guidelineisexceeded for
daytime.

Dartmouth

Noiselevelsat the Dartmouth site consist of background noisesfrom the Coast Guard facility and sometraffic
noise from urban streets. Theresidential areahas no distinct sources of noise. Soundsfrom the Coast Guard
include idling marine vessel engines, occasiona service vehicles and maintenance equipment. Minor noise
contributions at this site come from shipsin Halifax Harbour and other industrial facilities north of the Coast
Guard property. Therail line between the residential areaand the Coast Guard site isinactive and does not
contribute to the acoustic environment.

Herring Cove

Thisvillageisvery quiet during most of theday, with the mgority of noise originating from trafficonthemain
coastal road (Herring Cove Road).

Summary of Existing Noise Levels

Ambient noise levels vary among the sites, but all are within the provincial Noise Guideline except for
Halifax which exceeds the Guideline for evening. This site has the overall highest levels of noise.

41.3 Reddua Environmental Effects Evaluation Criteria
Odour

Odour isvery difficult to regulate for anumber of reasons. In the case of sewage odours, it ispossibleto use
the TRSreadings asameasure of odour potential, but it must be recognized that there may be other substances
present that lend additional characteristicsto theoverall odour. Odour panels are sometimes used to quantify
the intensity of an odour, but are not useful for tracing sources in the field, and are useless if there is no
perceptible odour. An odour panel is composed of six or more persons with “normal” sensory perception
who smell samples that have been diluted with clean air. The level of dilution at which the odour is just
perceptible to 50 percent of the pand is regarded quantitatively as an “odour unit”. With care and strict
adherence to protocols, the odour panel is avaluable means of characterizing odours, and in relating human
responses to instrumental responses.
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TRS meters can record odour causing compounds in dilutions of parts per billion (ppb). In terms of human
responses, the detection level of TRS compoundsistypically low parts per billion. The Ontario Ministry of
Environment (OME) conducted extensive odour panel testing on awider range of substances (Nagy 1989).
Hydrogen sulphide, the mgjor part of TRS in air near STPs has a 50 percent detection level of about 5.5
ug/ne, or about 4 ppb. There is a variability in the normal population, and the detection level for the most
sensitive 5 percent of the population is about 1.5 ppb, whereas the upper 5 percent level is about 20 ppb.
Some texts report detection levels of H,S the human nose at the sub-ppb level, but the OME results suggest
that thiswould be by afraction of 1 percent of the population. Therefore, based on the work conducted for
OME, one odour unit (i.e., 50 percent detection limit) is defined here as 4 ppb. HRM has adopted this as a
performance criteriafor HHSP STPs and pumping stations as measured at source (e.g., air scrubber exhaust)
to ensure that no odours are perceptible offsite.

The same OME study attempted to determine levels at which the population would complain, and would be
annoyed. The 50 percent complaint level is about 14 ppb, and the annoyance level, 180 ppb. Theselevels
are not as well defined, mathematically, showing the variability attributable to subjective response.
Sengitization, or identification of the source lowersthe critical level of complaint or annoyance. If acitizen
detects an odour from a source that has been a problem, or that is suspected of causing persona harm, they
are much more likely to complain and become annoyed. The approach adopted in Ontario was to use the 50
percent detection level asastandard, that is, one odour unit per cubic meter, measured on a 10 minute basis.
Because of the variability of the population, thisimpliesthat half of the population would detect the odour,
about 20 percent might complain, and 5 percent might be annoyed.

The design criteria specified in the RFP Addendum #8 stipulates that “the concentration of Total Reduced
Sulphur (TRS) compounds in air discharged from the Facility shall not exceed 5.5 pg/m3, or 4 ppb, as
measured at points of discharge from each of the Sewage Treatment Plant’s exhaust stack(s).” The RFP
addendumal so required the use of monitoring equipment on theair discharges, including recording equi pment
to ensure that this criterion ismet. The measurement at the air exhaust is required on a continuous basiswith
the odour limit not exceeded in any fiveminuterolling average. The RFPrequiresthat there be® no detectable
odours offsitei.e. beyond property boundary”. Theodour stipulationsfor STPsalso apply to pumping stations
and CSOs.
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Quantitative limits for H,S concentrations in ambient air in some Canadian provinces are presented in
Table 4.6.

Table4.6 Canadian Hydrogen Sulphide (H,S) Limits

Province Pollutant lhr 24 hr

(ug/m3) (Lg/m3)

P.E.Il H,S 15 5
NB H,S 15 5
NS H,S- Max tolerable 42 8
NS H,S—Max desirable 14 4
NF H,S— Acceptable level 28
QE H,S 28 (10 ppb)
ON H,S 30
AB H,S 14 4
HHSP STPLimit at H,S 5.5 (4 ppb)
source

On the basis of the odour detection research presentation and the OME report, the HRM limit is relatively
strictand protective of the public. TheHRM limitisalso considered relatively stringent when compared with
H,S limits for ambient air in other provinces.

A ggnificant adverse residua environmental effect would be defined as one that results in a persistent
exceedance of the HRM performance criteria(i.e., 4 ppb over a5 minute rolling average) at the point of air
exhaust during normal operating conditions resulting in perceptible odours at the facility property line.

A positive effect would be defined in one that results in anet reduction in total odour generation.

Noise

The performance criteriafor the HHSP STPs as specified in the RFP s :

The noise leve at the Sewage Treatment Plant property line shall not exceed:

C 55 dBA Leq (between 2300 hours and 0700 hours);
C 60 dBA Leq (between 1900 hours and 2300 hours); and
C 65 dBA Leq (between 0700 hours and 1900 hours).

Individual noise sourceswhich aretonal in nature shall not exceed 45 dBA L egwhen measured at the Sewage
Treatment Plant property line (HRM 2000a).

The noise criteria corresponds to those in the NSDOE Noise Guidelines.
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A significant adverse environmental effect with respect to noise may be defined by any of the following:

C a noticeable change in noise level (approximately 5 dBA) which results in exceedance of the
NSDOE Guideline levels;

C anoticeablechangeinnoiselevel (approximately 5dBA) above existing noiselevelsin areaswhere
the Guideline levels are already exceeded; or

C a change in noise level of approximately 10 dBA above existing noise levels in areas where the

Guideline levels are not exceeded.
A positive effect occurs when Project-related activities result in areduction in ambient noise level.
4.1.4  Potential Interactions, I ssues, and Concerns
Air Quality
During the construction phase, the air quality in the vicinity of the construction sites will be subject to some
adverse effects from site preparation, materials delivery and construction equipment. Dust generation will
be the most obvious effect, but some odour from diesel powered equipment will be present close to, and
within the site.
During operation of the facilities, the major concern with respect to air quality is the potential emission of
odour from the system processes during both routine operations as well as during upset conditions. The
potential risk of volatile organic compounds is discussed in Section 5.5.
Sewage related odours are widely detected along the harbour shoreline and throughout the harbour,
particularly near existing outfalls. It is anticipated that the HHSP will greatly reduce this odour and thus
provide a benefit for those who use the harbour and shoreline.

Noise

During the construction phase, there will be noise associated with movement of construction equipment,
excavation including potential blasting, and trucks delivering materia to the site.

During operation, potential noise sourcesincludeinternal equipment intheplant (e.g., pumps, fans, ventilation
exhausts) plus worker passenger vehicles and truck movements (e.g., back up signal).
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4.15 Analyss Mitigation, and Residual Environmental Effects Prediction
4.1.5.1 Construction
Air Quality

Construction generated dust and equipment emissions will be similar in magnitude and effect to any one of
several relatively large scale building construction projects that have occured recently in Halifax (e.g.,
Bishops Landing). Dust will be composed of generally inert mineral materials, generated primarily from
overburden materials and construction materials. Some material will be tracked off-site by construction
vehicles, and may become airborne due to passing traffic. Dust will also be generated during excavation,
tunneling and blasting activities.

Assuming standard dust control practices (e.g., water application) are implemented as required, thereis not
likely be a significant impact on air quality. In addition to water application during dry conditions, these
standard practices may also include: regular cleaning of the paved road surfaces of material tracked out of
the construction site; using tarpaulins on temporary storage piles of materials with high dust potential; and
application of chemical dust suppressants such as calcium chloride in the unpaved area of the construction
zone. Dust control and monitoringwill generally betheresponsibility of thesite construction supervisor. The
supervisor will respond to any complaints related to dust or other air emissions in atimely and effective
manner.

In summary, construction related air emissions may cause temporary, localized effects in areas surrounding
construction sites. These effects are similar to those associated with other large scale construction projects
inthe Metro area, and are generally well managed and well tolerated by the public. Provided standard dust
control measures are employed, significant effects on air quality during construction are not likely to occur.

Noise

Constructionnoise hasthe potential to adversely affect the areas adjacent to construction sites, and mitigation
isrequired, at least in terms of construction scheduling, to avoid unacceptable effects.

Asagenera guide, the noise levels of various types of equipment are shown in Table 4.7.
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Table4.7 Consruction Equipment Noise Level Summary

Equipment Type L (dBA) at Comments

15 metres

Backhoe 59-82 Levelsindicate range of idling to various operating tasks.
Bulldozer 68 —99.1 Levelsindicate range of idling to various operating tasks.
Compactor 81-91 Road preparation.
Compressor 67 —82 Levelsindicate range of idling to full operation.
Concrete batch plant 95 Loading Truck.
Concrete mixer 67 —68
Concrete truck 69-79
Crane 75-78
Forklift 81
Front-end loader 73-90 Levelsindicate range of various operating tasks.
Excavator 85
Grader 67 —95 Levelsindicate range of idling to various operating tasks.
Hydraulic Hammer 99 -105
Self-propelled roller 71-86 Levelsindicate range of various operating tasks.
Scraper 72-91 Levelsindicate range of idling to various operating tasks.
Hand tamper 85-88
Trenchers 81-85
Source: Kessler et al. (1978)

All heavy construction work will be carried out intheday (07:00t0 19:00). Lighter construction and material
deliveries may be carried out during evening hours (19:00 to 23:00). The HRM Noise By-law (No. N-200),
provides for the prohibition of construction activities during the following time periods:

before 7:00AM on Monday, Tuesday, Wednesday, Thursday, and Friday;
after 9:30 PM on Monday, Tuesday, Wednesday, Thursday, and Friday;
before 8:00 AM on Saturday, and after 7:00 PM on Saturday;

at al times on a Sunday, Statutory Holiday, or Remembrance Day.

DO O OO

Assuming construction activity will adhere to the HRM noise by-law, there is not likely to be a significant
impact related to noise generation during construction. There will be audible, recognizable sounds of
construction activity during the appropriate times of day, however any excursion of the noise beyond the
significance criteria levels should be infrequent, and of short duration.

Other issues related to construction traffic are discussed in Section 5.4. As with other potential adverse
effects generated by construction activities, noise generation during construction will be temporary and
localized. Noise generation, if limited to the appropriate time of day as specified in the By-Law No. N-200
isnot likely to cause significant adverse effects.

Table 4.8 summarizes the residual environmental effects analysis for the construction phase.
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4.1.5.2 Operation
Air Quality

HRM recognizes the high degree of public concern regarding potential odour generation at STPs. In order
to ensure that the STPs are publicly acceptable, and even a net benefit to host communities, HRM has
devel oped stringent odour control requirements. During STP operation, plant ventilation air is exhausted to
the atmosphere through odour control equipment designed to meet the stringent requirements HRM specified
inthe RFP. It isassumed that this equipment will use highly effective proven technology with multiple stages.
Negative pressure will be maintained insidethe STP. Sludge transfer will be carefully controlled to prevent
release of odour. A continuous odour monitoring system will also be provided.

Assuming that thelimit of 4 ppb of TRSisnot exceeded at the STP discharge points, adverse effectsfrom STP
odour generation on surrounding communitiesis unlikely. The limit of 4 ppb is equivaent to the 50 percent
human detection limit (one odour unit) at the discharge point; the detection of potential odour causing
compounds is even less likely as the distance from the STP increases. The odour control requirements for
STPsalso apply to other potentially odour generating components of the project infrastructure (i.e., pumping
stations and CSOs).

It is possible that some odour may be generated in the very unlikely event of afailure of the odour control
systemalong with its back up systems. Such an event would be temporary with relatively localized effects.
Refer to Section 6 for additional information regarding potential effects associated with equipment
malfunction. In summary, given the stringent HRM odour control requirements and systems proposed for the
HHSP and continuous monitoring, significant adverse effects from odour are unlikely.

The operation of the STPsand CSOswill eliminate the direct discharge of untreated sewage to the harbour.
Thiswill greatly reduce or eliminate the odours that have been widely reported (e.g., along the Dartmouth
and Halifax waterfronts). This reduction of sewage-related odour will be a positive effect of the Project.

Noise

The operation of STPs will result in some mechanical noise from ventilation fans, pumps, and other
miscellaneous equipment. Tonal noise components will be less than 45 dBA. In general, noise from STP
operations may be perceptible at the property line, however this noise is not expected to create significant
adverse effects. TheHalifax STPwould not contribute significantly to the existing exceedencein the evening
related to traffic noise from Barrington Street. At Herring Cove, depending upon the final site selection, the
plant may be the dominant noise source at its property line, though the HRM performance criteriarequire that
the provincia guidelines are not exceeded.
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Back-up signals from trucks servicing the STP sites are likely to be the most readily discernable noise event
offsite during the operational period. These signals are a safety requirement and are therefore unavoidable.
However, STP site planners should attempt to route onsite traffic in a forward moving pattern as much as
possible, and position loading/unloading areas away from potentially sensitive noise receptors. Routine
onsite truck traffic should also be restricted to day time hours. These measures should reduce these effects
to acceptable levels. In summary, significant adverse effects from noise during the operational phase are
unlikely.

Table 4.9 summarizes the residua environmental effects analysis for the operations phase.
4.1.6  Follow-up and Monitoring
Air Quality

The odour levelsof the STPs, pumping stations, and CSOswill betested during commissioning and compared
tothe HRM performance criteria; remedia actionwill betaken asnecessary. Continuousmonitoringfor TRS
will be conducted during operation to ensurethat odoursare not leaving the site boundaries. Asstated in RFP
Addendum #8:

An odour monitoring and recor ding systemincluding sensors, measuring and recording
devices shall be installed at all sewage treatment plants. All sensors and measuring
equipment shall be suitable for the intended operation with appropriate sensitivity and
accuracy for the low concentrations that will be measured and monitored include data
in SCADA system with capability for real time monitoring of results by HRM.

Measurements in the STP air discharge pointswill be on acontinuous basis. Theinformation will be logged,
and accessible by the public in the event of community complaints. In addition to TRS monitoring at the air
exhaust, the STP operators will take note of any other type of odour that may be generated by the STP (e.g.,
scrubber solution). Logging of any community complaints and resolution will also be undertaken by the
operator and reported to HRM on aregular basis.

Noise

The noise levels of the STPs must be tested during plant commissioning and compared to the HRM
performancecriteria; remedial action must betakenif necessary. Routine noise monitoring will also betaken
to ensure ongoing compliance with criteria. The noise monitoring program should include provisionsto log
and respond to community concerns. It isaso recommended that acoustic and vibration monitoring be used
as part of aroutine maintenance program in order to ensure early detection of problems that would lead to
noisy equipment operation.
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4.1.7 Summary of Residual Environmental Effects Assessment

Air quality and noise effects from construction activities will be temporary and localized, and are typical of
urban construction projects in Halifax. Dust generation will be effectively mitigated through standard
practices, while noise effects will be limited by adherence to HRM noise by-law restrictions.

Operational noise from STPs will be perceptible at the site boundaries, but these effects are not likely to be
significant. Appropriate equipment and facility design will further reduce any adverse effects from noise.
Effective odour control during the operational phase is a critical project component that will be addressed
through: process design (i.e., negative building pressure, enclosed systems, highly effective air scrubbers);
performance criteriato ensure no detectable offsite odours; and continuous monitoring. Offsite odour effects
should not occur except in the very unlikely event of a mgjor system malfunction. In summary, significant
adverse environmental effects on atmospheric resources (air quality, acoustic environment) as a result of
Project construction and operation are unlikely. There will likely be a positive effect on air quality during
Project operation due to reduction of sewage-related odour along the Halifax and Dartmouth waterfronts.
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Table4.8 Resdual Environmental Effects Assessment Matrix
Valued Environmental Component:  Atmospheric Resources  (Construction)

Significance Criteriafor
Project Activity Potential Positive (P) or Mitigation Environmental Effects
Adverse (A)
Environmental Effect

Ecological/Socio-cultural

and Economic Context

Residua Environmental
Level of Confidence

Duration/Frequency
Effect

~ | Magnitude
~ | Geographic Extent
X | Reversibility

w
~
o
N
P4
w

Construction of STPs C Dust generation and C  Standard dust control procedures
and collector system congtruction vehicle
exhaust

(A)

C Noise from C Time of day and day of week restrictions 1 2 3/5 R 2 N 3
construction on construction activities
activities and
vehidle
movements

(A)

KEY

Magnitude: 1 =Low: e.g., within the normal variability of baseline conditions; 2 = Medium: e.g., increase/decrease with regard to baseline but within standards and objectives; 3 =High: e.g., singly or asa
significant contribution in combination with other sources causing exceedances or impingement upon standards and objectives beyond the property line of the project

Geographic Extent: 1=<500 n?; 2 =500 m?-1kn? 3= 1-10 kn? 4 = 11-100 km?; 5 = 101-1000 km?, 6 = >1000 km?

Duration: 1 =<1month; 2= 1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5 = > 72 months

Frequency: 1=<11 eventslyear; 2 = 11-50 events/year; 3 = 51-100 events/year; 4 = 101-200 events/year; 5 = >200events/year; 6 = continuous

Reversbility: R = Reversible; | = Irreversible

Ecological/Socio-cultural and Economic Context: 1 = Pristine area or area not adversely affected by human activity; 2 = Evidence of adverse effects.

Residual Environmental Effect Rating: S = Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmental Effect

Confidence: 1=_Low level of Confidence; 2 = Medium level of Confidence; 3 = High level of Confidence
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Table4.9 Residual Environmental Effects Assessment M atrix

Valued Environmental Component:

Atmospheric Resources (Operations)

Significance Criteriafor

Project Activity Potential Positive (P) Mitigation Environmental Effects
or Adverse (A)
Environmental Effect °
Q
T ©
=g | B =
.| s 3Lt E
L5 (@)
o) o 9 O =
5 S 8% o be)
8 > |8€| 2 T
g |£| £ |2 |8¢2|¢% g
2 g | S s | 58| 3 -
j= o) ® ) ou i) ‘g
oF 3 5 3 gz | B=
= 0] a 04 o& | i
Collector system operations C  Noisefrom pumping Pumping station design and 1 1 1/1 R 2 N 2
station equipment equipment will consider acoustic
and vehicle effects
movements Time of day and day of week
(A) restrictions on vehicle movements
C Airdischarge Enclosed pumping station and CSO 1 1 5/6 R 2 N 2
potentialy resulting facilities
in odoursto Odour control equipment a pumping
communities gations
(A) Stringent HRM performance
requirements to ensure no offsite
odour
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Table4.9 Residual Environmental Effects Assessment M atrix

Valued Environmental Component:

Atmospheric Resources (Operations)

Project Activity

Potential Positive (P)
or Adverse (A)
Environmental Effect

Mitigation

Significance Criteriafor
Environmental Effects

Q
[&]
T ©
2| £ =
- ) 32| ¢ S
T o o8| s
2 S 8% o be)
21 08 | » |88 T
g || £ |3 |32|8 g
2 g S » | 23| 8. -
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STP operations C Airdischarge Highly effective odour control 1 1 1/1 R 2 N 2
potentialy resulting equipment
in odours to Enclosed facilities, negetive air
communities pressure in STPs
(A) Sludge transfer controls
Stringent HRM performance
requirements to ensure no offsite
odour
Continuous monitoring at air
discharge
C Noisefrom STP STP design to consider acoustic 1 1 5/6 R 2 N 2
equipment operation effects in equipment selection and
and vehicle site layout
movements Time of day and day of week
(A) restrictions on truck movements
STP operations (cont’ d) C  Sewage treatment No mitigation required 2 4 5/6 R 2 P 2
resulting in reduction
of odour on harbour
and shoreline
(P)
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Table4.9 Residual Environmental Effects Assessment M atrix
Valued Environmental Component:

Atmospheric Resources (Operations)

Project Activity

Potential Positive (P)
or Adverse (A)
Environmental Effect

Mitigation

Significance Criteriafor
Environmental Effects

[}
Q
© &
=g | B =
> 38| e :
B | & 25| E ©
2 S © 8 o be)
21 08 | » |88 T
g |£| £ |2 |8¢2|¢% g
2 g | S s | 58| 3 -

= S i T |SL| 2%

oF 3 5 3 gz | B=

= 0] a 04 o& | i

Refer to Table 4.8 for Key.
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4.2 Marine Water Quality

Marine water quality in Halifax Harbour isa VEC becauseitisintrinsically linked to anumber of other key
ecological and socioeconomic components such as. fish and benthic habitat, sediment quality, harbour
fisheries; and land and harbour use. Harbour water isthe primary receptor of untreated sewage discharges
and the consequent adverse effects on theserelated VECsand VSCs. Water quality issuesof concern related
to sewage discharges include increases in biological oxygen demand (BOD), suspended solids (SS),
pathogens, metals, and other contaminants. Harbour ecosystems and uses are currently adversely affected,
inpart, by poor water quality dueto untreated sewage discharge. Sewage treatment can successfully reduce
many of the sewage related problems in the harbour today.

Other VECs and V SCs discussed in this report linked to marine water quality include: Section 4.3, Marine
Sediment Quality; Section 4.4, Marine Benthic Habitat; Section 5.1, Commercia Fishery; and Section 5.5,
Public Health.

Additiona information on this VEC can be found in “Oceanographic Modeling and Assimilative Capacity
Three Plant Scenario” (COA 2001); and “Wastewater Characterization Study” (SNC Lavalin 1999). The
following documents prepared for the HHCI project are also relevant to this VEC: “Environmental
Assessment Report”, Sections 3.2.1, 3.2.2, and 6.8 (HHCI 1992); “Marine Water and Sediment Quality”
(Land and Sea Environmental Consultants Ltd. 1991); “Water Quality Modeling in Halifax Harbour” (ASA
Consulting Limited 1991); and “Physical Oceanography” (MacLaren Plansearch Ltd. 19914).

421 Boundaries

Treatment and discharge of sewage effluent through marine diffusers will ater the marine water quality
throughout the harbour. Spatial boundaries for the assessment of marine water quality include those marine
areas north of Hartlen Point which have been included in hydrodynamic and water quality modelsfor detailed
assessment. These include areas defined earlier by the Halifax Harbour Task Force (HHTF) as Outer
Harbour, Middle Harbour, Inner Harbour, Narrows and Bedford Basin (Figure 4.1). Temporal boundaries
of these modelsinclude* present” conditions as defined by 1991 discharge rates and distribution, and “ future”
conditions as defined by projected 2041 discharge rates and distribution. Temporal boundaries for the
assessment consider that sewage flows constantly year round with the major variation corresponding with
peak flows caused by storm runoff in the combined storm/sanitary sewer system. Temporal boundaries also
consider, for the most part, afull project build out and do not consider incrementa changein water quality
as STPs are phased in over a 10 year period.
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4.2.2 Description of Existing and No-Project Future Conditions

This section includes a discussion of both existing conditions related to marine water quality as well as
projected future conditions in absence of the Project. Sewage loads to Halifax Harbour are projected to
continue to rise due to development within the harbour sewershed as shown in Table 4.10. Future conditions
were assessed based on projected loads and patterns that reflect: 1) a continuation of discharge of raw
effluent; and 2) the proposed treatment and rel ocation of dischargesto four new outfalls. For both present and
future cases, the assessment of water quality has been based on models of water circulation developed from
historical hydrographic data (Jordan 1972) and current patterns observed using an Acoustic Doppler Current
Profiler (ADCP) deployed off Sandwich Point over amonth-long period in 1989 (ASA 1990).

Table4.10 showsthat projected loadsfor average dry weather conditions doubleover the period 1991-2041.
It istherefore important to consider, aong with existing conditions, the projected decrease in water quality
whichwill occur in the harbour if the Project is not undertaken. In this section, general aspects of the existing
oceanography and water quality, along with model results representing existing conditions (1991) and future
untreated conditions (2041), are described.

Table4.10 Present and Futur e Sewage Flows

Proposed 1991 2011 2041
STP
Locations || ADWF | PWWF | % || ADWF | PWWF | % | ADWF | PWWF | %

(m¥s) | (m¥s) (m¥s) | (m3s) (m¥s) | (m¥s)

Halifax 0.677 2.708 | 61% 0.928 3.712 | 60% 1.081 4324 | 50%

Dartmouth 0.352 1408 | 32% 0.489 1.956 | 32% 0.668 2672 | 31%

Herring 0.082 0.328 7% 0.127 0.508 8% 0.409 1.636 19%
Cove
TOTAL 1.111 4.444 | 100% 1.544 6.176 | 100% 2.158 8.632 | 100%

Key: ADWF - average dry weather flow; PWWF - peak wet weather flow
Source: HRM 2000a

Oceanographic Conditions
Halifax Harbour is a deep tidal estuary which includes afjordal basin at its head. The following describes

the main oceanographic processes which effect sewage dispersion in the Harbour: estuarine circulation;
coastal circulation; fjordal circulation; and tides.
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Estuarine circulation

Freshwater from the Sackville River (plus other freshwater contributions along the shoreline including
sewage) tends to flush the harbour by spreading out near the surface while entraining seawater from below.
Thissetsup an"estuarinecirculation” which carries sewage effluent seaward in asurfacelayer to bereplaced
by seawater flowing landward in a deeper layer. The strength of the estuarine circulation in the harbour
depends on the amount of freshwater discharge from Sackville River and from sewage discharge and runoff.
Based on the mean sdlinity distribution in the harbour (Petrie 1990) we can estimate that the estuarine
exchange ranges from about 20 million cubic metres per day in the Narrowsto about 30 million cubic metres
per day inthe channel off Sandwich Point. This mean estuarine circulation is 200 to 300 timeslarger than the
average sewage flow of about 0.1 million cubic metres per day (1991 ADWF) and thus plays an important
role in diluting the sewage discharged to the harbour.

Coastal circulation

The predicted estuarine circulation rate based on the average distribution of salinity in the harbour
corresponds well to directly measured average rates at Sandwich Point of about 30 million cubic metres per
day. However, the direct field measurements of current off Sandwich Point have shown that harbour waters
respond to wind and shelf processes in addition to the freshwater water input. Current data were collected
over a60 day periodin 1989 and a 30 day period in 1991 and show that therate of turnover ishighly variable
resulting in astandard deviation in the mean of +/-60 million cubic metres per day. The data showed that the
estuarine circulation often reverses with surface waters traveling landward and bottom waters traveling
seaward for periods of daysat atime. Modeling showed that these enhanced "normal” and "reversed” events
were similar to the process of coastal upwelling and downwelling and tended to augment exchange with the
coastal ocean and help promote good water quality in the harbour (ASA 1990). However, on occasion,
reversals can be expected to hold surface waters in the harbour or move them landward toward Bedford
Basin. This may “trap” the sewage in Bedford Basin and temporarily reduce water quality, especialy in
summer, during periods of low river flow.

Coastal circulation also includes flow past the mouth of the harbour. Coastal currentsin the Outer Harbour
have been shown to be variable and only a small amount of sewage discharged/advected seaward of
Sandwich Point will enter/re-enter the harbour.

Fjordal circulation
Estuarine and coastal circulation described aboveusually apply totheupper layersof theharbour. Circulation
and exchange in the deeper waters of Bedford Basin are comparatively weak. Thisis because the exchange

of deep water in Bedford Basin isinhibited by the shallow sill in the Narrows. Exchange of this water with
the rest of the harbour is limited to vertical turbulence and occasional turnover presumably associated with
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particularly strong upwelling of dense water along the coast. For these reasons, the deep fjordal watersin
Bedford Basin are renewed less often than the rest of the harbour.

Tides

Exchange, dueto the variabl e estuarine and coastal circulation patterns described above, isaugmented by the
persistent effect of the tides. Near the mouth of the harbour, afraction of the material advected seaward on
the ebb tide will mix with coastal waters and not return on the flood. A fraction of this new water will mix
withwater further inthe harbour during the next tidal cycle, etc., eventually resulting in the compl ete exchange
of harbour water. Tidal exchange is greatest near the mouth of the harbour and weakest at the head of the
harbour in Bedford Basin.

Existing Water Quality Issues

Discharge of raw sewage effluent into Halifax Harbour has affected the levels of marine water quality
parametersincluding dissolved oxygen, nutrients, pathogens, metal sand suspended solids. Dissolved oxygen
(DO) levels are lowered near outfalls and over larger areas directly due to the BOD of the effluent and
indirectly to algal production and detrital decay associated with nutrients (primarily nitrogen (N) and
phosphorus (P)) inthedischarge. Thisadditional oxygen demand augmentsthe natural tendency for the deeper
“fjordal” water in Bedford Basin to become anoxic. Pathogenic agents are present throughout the harbour as
evidenced by high levels of the “indicator” fecal coliform (FC) bacteria. FC levels exceed guidelines for
recreational water quality (i.e., human contact) near outfalls and throughout the central region of the harbour.
Sewage effluent al so el evatesthe concentration of suspended solids (SS) inthe harbour. In addition, domestic
and industrial effluent can contribute to the concentration of metals in harbour waters and sediments.
Together, DO, FC, SS, metals, and nutrients, constitute a set of parameters which collectively represent the
status of marine water quality in the harbour. The collection, treatment and redistribution of sewage effluent
will modify the levels and distribution of these parameters and thereby affect the quality of marine watersin
the harbour. These water quality parameters are discussed in further detail below.

Pathogens

Levels of FC bacteria have been measured at various locations, depth and times over past decades. These
measurements are representative of the risk of pathogens in sewage effluent and in the marine environment.
In general, levels exceed the human contact guideline of 200 bacteria/100 mL (Health and Welfare Canada
1992) throughout the Inner Harbour and Narrows and in the vicinity of al existing outfallsincluding those at
the mouth of Northwest Arm and Herring Cove. The effects of sewage related pathogens are more fully
discussed in Section 5.5.
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Nutrients and harmful algal blooms

Coastal watersreceive domestic, industrial and agricultural waste frequently rich in nutrients. It isbelieved
that human activities have increased and altered the relative availability of nutrients in coastal waters
(abundant in sewage), in ways that favour toxic forms and more severe and longer lasting outbreaks of
harmful agae blooms (HABS).

Algae blooms in Halifax Harbour normally include a spring bloom of diatoms and a summer bloom of
dinoflagellates and other types of algae (Loucks 1998). These blooms are supported, in part, by the nutrient
input (specifically nitrogen and phosphorus) associated with sewage discharge. HABs are becoming more
commonin many areas on the eastern seaboard of North America. For example, the Bedford Basin bloom of
July - August 1990 provided the first diarrhetic shellfish poisoning (DSP) HAB identification in eastern
Canada. The collapse of an algae bloom can lead to eutrophication and associated oxygen depletion severe
enough to kill fish and other marine life. This was the case in Bedford Basin in August 1993 when a
concentrated algal bloom pushed the ecosystem temporarily to astate of eutrophication resultinginafishkill.
There is anecdotal evidence of distressed fish in other years as well.

Suspended sediments

Present SS concentrations are low (1.2 mg/L) (Petrie and Y eats 1990), typical of coastal waters, except in
the immediate vicinity of existing outfals.

Metals

Present suspended metalsare generally low and within regul atory guidelines except intheimmediate vicinity
of outfalls.

Oxygen

DO levels are high, except in Bedford Basin deep water where fjordal flushing is low, in the immediate
vicinity of outfalls, and possibly during algal blooms as discussed above.

Comparison of Existing Conditions and No-Project Future Conditions

The distribution of untreated sewage effluent and associated FC bacteria have been modeled (ASA 1990;
COA 2000). Sewage effluent isa* conservative” tracer for sewagein that its presence is atered only by the
physical forcesinthe harbour (e.g., tidesand currents) and it providesan absol uteindication of the movement
of sewage in the harbour. FC bacteria are an example of a “non-conservative’ tracer for sewage in that
bacteria are affected by biological processes (i.e., die off) in addition to physical transport.
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A two layer model was used to smulate effluent dispersion in the upper layer of the harbour. Model runs
were conducted for entrainment of the discharge into the surface layer at 18 outfall locations along the
coastline based on 1991 and 2041 flows representing present and future conditions. Model flowswere based
on average dry weather flows (ADWF) presented in Table 4.11; ADWFs were used to be consistent with
previous modeling efforts, and are generally representative of mid-to-late summer conditions during which
water quality istypically the poorest. Storm conditions, which generally produce greater and more dilute
flows, have not been modeled. Model methodology and results are presented in greater detail in
“Oceanographic Modelling and Assimilative Capacity Study Three Plant Scenario” (COA 2001).

Table4.11 1991 and Projected 2041 Average Dry Weather Flows (ADWF)
Outfall Location 1991 ADWF (m?/s) 2041 ADWF (m¥/s)
Halifax
Duffus Street 0.289 0.562
Y oung Street 0.017 0.028
North Street 0.015 0.015
Upper Water Street 0.026 0.031
Duke Street 0.01 0.012
Sackville Street/Bell Road 0.055 0.065
Terminal Road 0.002 0.002
Pier A 0.132 0.224
Chain Rock 0.135 0.142
Dartmouth
Tuft's Cove 0.059 0.086
Jamieson Street 0.046 0.062
Lyle Street/Best Street 0.012 0.015
North Street/Park Avenue 0.011 0.018
Peace Pavilion 0.195 0.405
Tupper Street 0.003 0.003
Cuisack Street 0.01 0.011
Melva Street 0.015 0.069
Herring Cove

Roaches Head 0.082 0.409
Source: HRM 2000a
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Existing and (no-Project) future effluent concentrations

Model predictions of the levels of effluent which occur in the harbour for present (1991) and future (2041)
(no-Project) conditions are presented in Figure 4.2. A contour on Figure 4.2 shows the level at which
sewage derived SS are expected to reach 10 percent of background SS concentrations. The level of 10
percent of background at which the sewage component of SSin the water column represents an acceptable
fraction of natural levels.

Figure 4.2 shows that the area affected by effluent under present conditionsis centered on the Inner Harbour
and Narrows. The model predicts that, if untreated, the future effluent distribution will extend over a much
larger areaof the harbour and average concentrationswill be significantly higher. Model ed SS concentrations
exceed 10 percent of present background levels primarily in the Inner Harbour and at the mouth of Northwest
Arm for present flows. The area affected is predicted to extend south beyond Herring Cove and north into
Bedford Basin for future flows in the absence of the Project.

Existing and (no-Project) future FC concentrations

Modeled levels of FC bacteriain the harbour for present (1991) and future (2041) (no-Project) conditions
are presented in Figure 4.3. FC concentrations shown are the maximum levels which occurred at each model
cell over the entire 28 day model ssmulation. A contour on the figure shows the area in which the human
contact guideline level (200 FC/100 mL) is exceeded.

Figure 4.3 shows that present FC bacteria (and by inference pathogen) levels are high in the Inner Harbour
and Narrows. The areain which the contact guidelineis occasionally exceeded extends to the south of Point
Pleasant Shoa and into the mouth of Northwest Arm. The area of exceedence at Herring Cove isrelatively
small based on present loads.

The predicted future (no-Project) flows will cause FC levels to be much higher in the central part of the
harbour andintheareaof Herring Cove. However, whilelevelswill be higher, the areaaffected in the central
region of the Harbour will not be much larger than it is for the present flows. In contrast, the large increase
in future flows from Herring Cove causes a large increase in both the levels there and the size of the area
affected.

Summary of Relevant Water Quality Guidelines

Halifax Harbour is a “coastal inlet” subject to flushing from tides, oceanographic turbulence and layered
flows including an estuarine component and a coastal (upwelling/downwelling) component. Therefore, the
appropriate designation for this system under the “Nova Scotia Standards and Guidelines Manual for the
Collection, Treatment and Disposal of Sanitary Sewage” (NSDOE 1992) is “open coastal”. The generic
provincial guideline for open coastal effluent discharge is 5000/30/30 for bacteria (FC per 100 mL)/SS
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(mg/L)/BOD (mg/L). Variance from these levelsis permitted if warranted based on the results of adetailed
receiving water study which provides information on dilution zones based on a site specific analyses of
oceanographiC processes.

Coastal Ocean Associates conducted treated and untreated sewage effluent modeling for the HHSP in 2000
and 2001. The results of this work are summarized in this section with full details provided in
“Oceanographic Modeling and Assimilative Capacity Study Three Plant Scenario” (COA 2001). Based on
oceanographic modeling conducted by HRM in 2000 (COA 2000), NSDEL has accepted an effluent quality
limit of 5000/40/50 for FC/SS/BOD respectively, for theinitial four plant scenario. These limits were the
basisfor themodeling of thetreated effluent scenarios presented inthis section. It isanticipated that thethree
plant scenario with advanced primary treatment with UV disinfection can consistently meet these effluent
quality requirements. The allowable levels for FC bacteria is consistent with the generic provincial
guidelines, while the allowable BOD and SS levels are higher than the generic guidelines. However, this
varianceisnot considered aconcern since the effluent isto be discharged through engineered diffuserswhich
will provideahighinitia dilution (50:1). Thediffuser |ocations have been selected for areaswith sufficient
depth and currents to further promote dispersion.

Other potential water quality guidelines were identified in an extensive review conducted by the Halifax
Harbour Task Force (HHTF 1990). These applied to dissolved oxygen, bacteria (FC), suspended solids,
metal sand organic chemicals. The Task Force approached the problem of setting objectivesby first assigning
classifications to broad zones or boxes within the Harbour. The lowest classification, SC, was assigned to
the area of the Inner Harbour and the Narrows which are dominated by commercial usage. While providing
for industrial usage and some oxygen depletion, water quality criteriafor the SC zoneisintended to provide
for safe boating and other secondary recreational activities, good fish and wildlife habitat, and aesthetic
values. A SB classification was assigned in the area of the Middle Harbour to aline just south of McNabs
Island. Bacterialevelsin this area were to meet swimming guidelines (200 #/100 mL). Waters south of this
areawere to be maintained relatively pristine with a SA classification. This use classification system was
endorsed at the Halifax Harbour Symposium in 1996 and again, with minor modifications (to upgrade the
Northwest arm to SB), in areport by the Solutions Advisory Committee (SAC 1998) (refer to Figure 2.5 and
Section 2.8.1). The Halifax Harbour Task Force (HHTF) also recommended a marine diffuser to manage
potential near field effects from the discharge.

Modeling has shown that al of the HHTF water quality criteriaare met just outsidetheinitial diffuser mixing
zone with the exception of SS. The HHTF criterion for SS was that the effluent should not increase local
marine levels by more than 10 percent. This requirement for SSis difficult to meet due to naturally low
background levelsof SSinthe harbour. Based on field dataand box modeling, the estimated background level
of SSis1.2mg/L (Petrie and Y eats 1990). Untreated effluent presently has an SS concentration of 90 mg/L
(SNC Lavalin 1999) while the modeled limit for advanced primary treated effluent has a SS concentration
of 40 mg/L. Thus, in order to reduce SSlevelsto 10 percent of background, the untreated effluent and treated
effluent must be diluted to 0.13 percent and 0.3 percent corresponding to dilutions of 770:1 and 330:1,
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respectively. Thesedilutionsaredifficult to achievewithinthe harbour, and for thisreason, theHHTF criteria
for SSwill not be met everywhere throughout the harbour, even for atreated effluent.

423 Reddua Environmental Effects Evaluation Criteria

A significant adverse effect is one that results in the degradation of marine water quality by causing one or
more water quality parametersto exceed limits associated with the water use classification system adopted
by the Halifax Harbour Task Force.

A positiveeffectisonethat resultsin theimprovement of marine water quality parameters such that the water
use classification system objectives are met or closer to being achieved.

424 Potential Interactions, |ssues, and Concerns

Potential effects on marine water quality during the project construction phase will be generally limited to
installation of the marine outfalls and diffusers. The outfall pipe may beinstalled by trenching or bottom lay
methods which would involve disturbance of marine sediments. At the Inner Harbour locations, these
sediments are likely to contain relatively high levels of hydrocarbons, metals, and other contaminants (see
Section4.3) that could become entrained in thewater column. If dredging of sedimentsisrequired at the Inner
Harbour locations, it is assumed that ocean disposal of the dredged materia will not be permitted dueto the
high level of contaminants; approved land disposal would therefore be required.

Project operation will involvethe large scale treatment of sewagein HRM and discharge of treated effluent
to the marine environment. Potentia effects on marine water quality during the operational phase include
reductions in SS, metals, BOD, and pathogens, resulting in an overall improvement in marine water quality,
and satisfying the fundamental project objectives. Thereisaconcern regarding potential localized adverse
effects on water quality resulting from the consolidation of treated sewage discharge into three outfalls
compared with the many outfals currently in use. Thereisalso a concern regarding routine overflows of
partialy treated sewage from CSOs during storm events.

425 Analyss Mitigation, and Residual Environmental Effects Prediction
4.25.1 Construction

Marine water quality may be temporarily affected during the installation of outfalls and diffusers on the
harbour bottom. Trenching or bottom laying of the pipe will disturb the sediments causing the suspended
sediments to enter the benthic boundary layer. Onceinthislayer, they will tend to be advected by tides and
mean currents before eventually resettling. Typical settling speedsfor fine materials are expected to bein the
order of 1 mm/s so that particles raised to near the surface from a depth of 20 m (the maximum depth of
constructionactivities) could remain in the water column for up to several hours. Assuming atypical harbour
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current of 10 cm/s, such particles would be dispersed over adistance of up to 2 km. If dredging of sediment
isrequired, dredge spoilswill be tested in accordance with the Canadian General Standards Board (CGSB)
Provisional Standard No. 164-G-IMP, Leachate Extraction Procedure (1987). If the leachate contains
contaminant concentrations in excess of the criteria outlined in the Transportation of Dangerous Goods
(TDG) Regulations, then the material would be considered a hazardous waste that should be disposed of at
a hazardous waste management facility permitted by an appropriate regulatory agency. If contaminant
concentrations are less than the TDG criteria, the material would not be considered hazardous and will be
disposedinan approved land disposal facility, thereforelarge quantities of sediment will not beredistributed
in the water through ocean dumping. It is not anticipated that marine water quality will be appreciably
affected by Project construction given the relatively localized degree of sediment disturbance, substantial
sediment dispersion, and temporary nature of the construction. The Company will consult with Environment
Canada to determine requirements of a disposal at sea permit under CEPA (Ocean Dumping Regulations)
once construction details are known. No mitigative measures are recommended. Further information on
potential effectsof construction on sediment quality and the benthic environment are presented in Sections4.3
and 4.4 respectively.

Table 4.12 summarizes the residual environmental effects analysis for the construction phase.
4.2.5.2 Operation

The primary objective of the Project isto improve marine water quality, and thus also improve other VECs
and V SCsdirectly linked to water quality. The Project representsaremarkableimprovement in water quality
inrelation to existing conditions and, perhaps more importantly, in relation to conditionsthat will be created
by future development and population increases. By 2041 total effluent discharge rates are predicted to
double compared with baseline 1991 levels. Despite this, the load of suspended sediments will be kept
relatively constant while bacteria and pathogens levels will be drastically reduced. Although not modeled
explicitly, the contribution of sewage related floatables will also be significantly reduced or eliminated.

The distribution of the effluent will be greatly improved by moving discharges into deeper water and away
fromsensitive areas represented by the Northwest Arm and Bedford Basin. Marinediffuserswill providefor
significant initial dilution.

These improvements will be realized on an incremental basis as the STPs are phased in and become
operational over atenyear period. Thisimprovement isdemonstrated inmodel output comparing futureflows
with and without the Project.

Figures 4.4 and 4.5 present the results of model simulations of future (2041) effluent concentration and FC

levels both with and without the Project. Key conclusions regarding the information provided in the model
output are presented below.
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Comparison of Future Treated and No-Project L oads (Effluent Concentration)

A comparison of treated and no-Project | oads of effluent concentration projected for 2041 (Figure4.4) suggest
the following conclusions.

C Overall, the treated effluent is more centralized to the Inner Harbour region consistent with HHTF
classification objectives.

C Effluent levels at the mouth of Northwest Arm are reduced significantly, consistent with its
classification upgrade to SB.

C Effluent discharged at the Herring Cove siteismore disperse dueto being further offshore compared
with current discharge point.

C Less effluent enters Bedford Basin with treatment. Thus, the relatively sensitive Basin region will
be subject to less stress from effluent volumes in addition to benefitting from improved effluent
quality.

C Overall effluent quality is improved as indicated by the SS contour representing 10 percent of
background values.

Comparison of Future Treated and No-Project Loads (FC Digtribution)

A comparison of treated and no-Project loads of FC projected for 2041 (Figure 4.5) suggest the following
conclusions.

C Overal FC levels, and by inference pathogens, are greatly reduced by treatment; thisis one of the
primary purposes of the Project.
C FC levels from STP-treated effluent will not exceed the human contact guideline level anywhere

intheHarbour outsideanear-field mixing zonearound each diffuser. Stormoverflowswill continue
to result in occasional exceedences of the human contact level from time to time near CSOs.

Marinewater quality may be adversely affectedin highly localized areas associated with the near-field mixing
zone of the outfall diffusers. These adverse effects will be minimized as aresult of the use of engineered
diffusers and the selection of outfall locations. The diffuserswill be designed to provide an initia dilution
of 50:1 for thetreated effluent. Effluent dispersionwill befurther facilitated by the careful selection of outfall
and diffuser locations. As described in Section 2.5.2, the proposed locations were selected within areas
chosen for sufficient depth and currents to promote dispersion and to avoid sensitive areas (e.g.,
Narrows/Bedford Basin, Northwest Arm). Itisanticipated that any localized adverse effectson water quality
will not conflict with guidelinesin the water use classification system.

The HHCI project, which received environmental approval following afull environmental assessment and
Panel Review, proposed consolidation to a single discharge. The present HHSP plan will achieve greater
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dispersion levels and reduced localized effects by comparison. While overflows will not be fully treated,
Project design will fully treat at least 4 x ADWF.

Occasional stormoverflowswill occur at CSOsduring timeswhen the sewer flowsexceed four timesADWF.
Most CSOs will belocated in the Inner Harbour at or near current untreated outfalls. Preliminary treatment
(e.g., screening) will be provided at the CSOs to remove some solids. The partialy treated effluent
discharged at CSOs will be diluted by the high storm water flows. These discharges will not conflict with
the guidelines in the water use classification system for the Inner Harbour CSOs. Future overflowsinto the
Northwest Arm in the vicinity of Chain Rock will occasionally exceed the water use guideline for contact
recreation (SB) at that location. It is therefore recommended that the CSO near Chain Rock incorporate
additional treatment, particularly disinfection, to meet the specified water usecriteriafor the Northwest Arm.
The feasibility of different disinfection technologies (e.g., UV, sodium hypochlorite) at that CSO will be
investigated; it is not anticipated that chlorine gas will be used.

In summary, Project operation will provide widespread water quality improvements throughout the harbour
inareascurrently adversely affected by the discharge of untreated sewage. Thisimprovement will permit the
uses described in thewater use classification system, including the upgrade for the Northwest Arm (assuming
additional treatment at the Chain Rock CSO). Sensitive areas of the harbour (i.e., Bedford Basin and the
Northwest Arm) will be protected. Localized adverseeffectswill be minimized through the use of engineered
diffusers and proper diffuser location.

Table 4.13 summarizes the residual environmental effects analysis for the operations phase.

4.2.6  Follow-up and Monitoring

The primary purpose of theHHSPistoimprovemarinewater quality. V erification of oceanographic modeling
results and projected treatment efficienciesmay beundertaken through environmenta effectsand compliance
monitoring, respectively. It is anticipated that regulatory agencies will assist HRM and its proponents to
evaluate the need for follow-up studies and monitoring.

427 Summary of Residual Environmental Effects Assessment

Insummary, it isanticipated that the Project will provide maor improvements to marine water quality of the
Halifax Harbour. The Project will therefore have a positive effect on this VEC.
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Table4.12 Residual Environmental Effects Assessment Matrix

Valued Environmental Component: Marine Water Quality (Construction)
Significance Criteriafor
Project Activity Potential Positive (P) or Mitigation Environmental Effects
Adverse (A)
Environmental Effect
Ju
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Marine outfall/diffuser C Resuspension of C No mitigation required 1 3 2/1 R 2 N 3
ingtallation contaminated sediments
(trenching or bottom lay) (A)
KEY
Magnitude: 1=Low: e.g., aminor change in water quality parameters, within natural variation; 2 = Medium: e.g., amoderate change in water quality parameters, temporarily outside range of

natura variability; 3 = High: e.g., alarge change in water quality parameters , outside the range of natural variation
Geographic Extent: 1=<500m2 2 =500 n?-1km? 3 =1-10 km? 4 = 11-100 km?; 5= 101-1000 km?, 6 = >1000 km?
Duration: 1=<1month; 2 = 1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5 = > 72 months
Frequency: 1=<11eventsyear; 2=11-50 events/year; 3 = 51-100 events/year; 4 = 101-200 events/year; 5 = >200events/year; 6 = continuous
Revershility: R=Reversible; | = Irreversible
Ecological/Socio-cultural and Economic Context: 1 = Pristine area or area not adversely affected by human activity; 2 = Evidence of adverse effects.
Residual Environmental Effect Rating: S= Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmental Effect
Confidence: 1=Low level of Confidence; 2 =Medium level of Confidence; 3 = High level of Confidence
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Table4.13

Residual Environmental Effects Assessment Matrix
Valued Environmental Component:

Marine Water Quality (Operations)

Project Activity

Potential Positive
(P) or Adverse (A)
Environmental
Effect

Mitigation

Significance Criteriafor
Environmental Effects

Duration/Frequency

Ecological/Social-cultural
and Economic Context

Residua Environmentd

Effects Rating

Collector system
operation

C Locdized reduction

in water quality
during storm
overflow events

(A)

No mitigation required

w | Magnitude

& | Geographic Extent

o | Reversihility

(&)
~
()]

N

o

w | Level of Confidence

STP operation

Localized reduction
inwater qudity in
immediate vicinity of
diffuser

(A)

Engineered diffusers
Location of diffusersto promote

disperson

Discharge of treated
sewage effluent

(P)

No mitigation required

Refer to Table 4.12 for Key.
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4.3 Marine Sediment Quality

Marine sediment in most areas of the Inner Harbour exhibit high concentrations of organics and metals due
to its long history as an industrial port and receptor of untreated sewage discharges. The mobility of
constituents between marine sedimentsand the overlying water column resultsin arel ationship between these
two media. Organic contaminants and metalsin sediments may be ingested by benthic organisms or become
biologically availableif re-suspended into thewater column. Therefore benthic and pelagic communitiesmay
be affected by changesin the sediment or water column. Sewage discharges may affect sedimentation in the
harbour in terms of both quality and quantity of the sediment to be deposited, and the patterns of sediment
distribution and deposition.

Additional information on this VEC can befound in “Marine Benthic Habitat and Sediment Characterisation
at Each Diffuser Site” (JWEL 1999c), acomponent study conducted for the HHSP. Thefollowing documents
prepared for the HHCI project are also relevant to this VEC: * Environmental Assessment Report”, Sections
3.2.2and 6.9 (HHCI 1992); and Marine Water and Sediment Quality (Land & SeaEnvironmental Consultants
Ltd. 1991).

43.1 Boundaries

The spatial boundary for the assessment of sediment quality is the zone of influence of the deposition of
sewage related material on the seafloor asdetermined by oceanographic modeling. Thetemporal boundaries
of the assessment of sediment quality are continuous and year round as is the discharge of sewage effluent.

4.3.2 Description of Existing Conditions

A baseline study, “Marine Benthic Habitat and Sediment Characterisation at Each Diffuser Site” (JWEL
1999c¢) was conducted in August 1999. The methodology and results of the study are summarized in this
section.

To characterize the sediment chemistry near the outfall/diffuser locations and potential depositional areas,
sediment grab samples were collected in August 1999. Using a 0.1 n? Van Veen grab, three grab samples
were collected from the Hospital Point area(Herring Cove). Thegrab samplesweretaken at the approximate
outfall/diffuser location, at apoint 100 m north and 100 m south of the outfall/diffuser. For the Halifax and
Dartmouth locations, FiguresF.1 and F.2 (Appendix F) show the geotechnical boreholelocationsfromwhich
surficial samples (from cores) were collected.

From the Van Veen samples and cores, a 250 mL sample was composited of material from the top 5 cm of
sediment, and sent to a certified laboratory in Halifax for analysis. Anaysis included the ocean disposal
suite (grain size, PCBs, PAHs, DDD, DDE, DDT, lead, cadmium, copper, zinc and mercury, total organic and
inorganic carbon) and petroleum hydrocarbons (TPH and BTEX).
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Halifax

The sediment chemistry datafor thissiteisprovided in Table F.1, Appendix F. The concentrations of all the
assessed parameters exceed thel nterimContaminant Testing Guidelinesfor Ocean Disposal. LocationHN1
exhibits the highest concentrationswhich reflectsits close proximity to an existing sewer outfall (FigureF.1).
The concentrations of BTEX are non-detectable at HN1 and HN2, however, al four analytes were detected
at HN3. There are no specific disposal limitsfor these parameters. At each sampling location, total PAHs
exceed the Interim Contaminant Testing Guidelines for Ocean Disposal. The concentration of petroleum
hydrocarbons exceed the guideline, but are not detected at location HN3.

PCBs and para-para DDE pesticide concentration exceed their limitsonly at HN1. Thislocationwastheonly
one where pesticides were detected.

Dartmouth

The sediment chemistry datafor thissiteis provided in Table F.2. Chemistry analysis of the outfall/diffuser
areas show two different bottom types. Sample D2 wastaken in agravel areawhere fine materias have not
accumulated or have been scoured away (e.g. by vessels) (Figure F.2). No exceedances in meta
concentrations were evident at thislocation. Lead exceedstheguidelinelimitsat all other sites. At locations
D3 and D4, zinc and mercury concentrations are at or exceed the Interim Contaminant Testing Guidelines
for Ocean Disposal. Theconcentrationsof PAHS, petroleum hydrocarbonsand PCBsintheanalyzed samples
far exceed the interim guidelines.

Herring Cove

The marine sediments within 200 m of the proposed outfall/diffuser do not exceed the Interim Contaminant
Testing Guidelinesfor Ocean Disposal, with theexception of total petroleum hydrocarbons(TableF.3). The
presumed source of the hydrocarbons is from vessel activities in the harbour and the sewage outfall near
Herring Cove.

433 Reddua Environmental Effects Evaluation Criteria

A dgnificant adverse effect is one that results in the degradation of marine sediment by causing the
concentration of one or more parameters in the sediment to exceed the maximum allowable concentration
stipulated in the Ocean Dumping Regul ations under the Canadian Environmental Protection Act, in oneor
more subdivisions of the harbour. The effect isalso considered significant if it causes amarked increasein
the concentrations of one or more parameters such that any existing harbour use is further impaired or there
is an increased threat to environmental health.

HHSP C Environmental Screening C October, 2001 Page 78



A positive effect is one that results in the improvement of overall marine sediment quality in a harbour area
such that the environmental quality objectives are met or closer to being achieved.

434 Potential Interactions, |ssues, and Concerns

Disturbance, and consequent resuspension of sediments during construction may result in redistribution of
contaminated material over a wider area. During operations, sewer consolidation will result in the
concentration of treated sewer discharges in areas not currently affected, or affected at lower flows. This
could result in the redistribution of sewer related contaminants. The overall reduction of sewage related
suspended solids being discharged to the harbour could have both localized and widespread positive effects
on sediment quality.

4.35 Analysis Mitigation, and Residual Environmental Effects Prediction
4.3.5.1 Construction

The outfall pipesmay belaidin an excavated trench on the seafl oor which may involve dredging and blasting.
Alternatively, if the sediments are suitable, the pipe may be surface laid on a granular mattress. While this
second optionwill displace softer sediments, it will havelessimpact on the seafloor than thetrenching option.
In both cases, a granular cover will be backfilled over the pipe. Any excavated seafloor material from the
Inner Harbour siteswill likely be disposed on land due to the high levels of contaminants which would make
it unsuitable for ocean disposal. The impacts associated with the trenching activity are related to re-
suspension and dispersal of contaminated sediments from dredging operations.

Existing data on the quality of the marine sediments in the areas of outfall/diffuser locations proposed for
Hdifax and Dartmouth show significant contamination with regard to some of the ocean dumping guideline
parameters. Each site is variable in types and levels of contamination grade. Monitoring results of other
dredging projectsindicate that the range of impact from re-suspension and dispersionislimited to within one
kilometre from the site if no silt curtains are deployed (HHCI 1992). Considering the existing level of
sediment contaminationinthelnner Harbour, the effectsof dispersion of sedimentswill likely beinsignificant.

The sediments sampled near the proposed Herring Cove outfall/diffuser areaarerelatively clean, with dight
contamination from hydrocarbons. Sediments in the immediate vicinity of the existing shoreline outfall at
Watleys Cove were not evaluated for comparison. If outfall trenching occursin relatively clean sediments,
the dispersion of uncontaminated finematerial will not affect sediment quality outside of thetrenching/blasting
area. If tunneling is undertaken, then minimal disturbance results to the seafloor.

Table 4.14 summarizes the residua environmental effects analysis for the construction phase.
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4.3.5.2 Operation

An anaysis was conducted to estimate areas of the harbour potentially affected by sedimentation resulting
from residual suspended particles discharged in the treated effluent from the proposed STPs. Thisanalysis
was based on assumed residual suspended solids, settling rates, and modelling of diffused effluent
concentrations.

The HHTF (1990) recommended an environmental quality guideline for discharge of suspended sediments
of "10 percent of background”. This criteria also minimizes sedimentation impacts by ensuring that sewage
particles are not a significant portion of the natural suspended sediment load and, thus, will not congtitute a
large fraction of sedimented material. Where this guideline is achieved, it is assumed that sewage particles
will not collect in high concentrations either in the water column or on the seabed.

Since the present levels of SSin Halifax Harbour are only approximately 1.2 mg/L, the Task Force criteria
is rather stringent, defining a sewage contribution of only 0.12 mg/L. The end-of-pipe discharge limit for SS
is40 mg/L, therefore adilution of approximately 330:1 is required to achieve the 10 percent objective.

Figure 4.4 shows the percent of diffused effluent projected to occur in 2041 at each STP diffuser location.
The 10 percent SS guideline area for the treated 2041 scenario is approximately one fifth the area of the
untreated 2041 scenario. Within alocalized area, sedimentation islikely to occur from effluent discharge.

The actua amount of materia that will settle in any particular area will be a complex function of ambient
currents, turbulence levels, and particle settling rates. Treated discharge will behave notably differently than
the present raw sewage discharge due mainly to the influence of treatment on: the quantity of solids; the
settling rates of the remaining particles; and the distribution of discharge including initial dilution at the
diffusers. Advanced primary treatment is expected to remove approximately 75 percent of all solids. The
fractionof solidsremovedwill tendto comefromthelargeparticlesizerange. Theremaining suspended load
will therefore be of a smaller average size and much less apt to settle; in fact without flocculation, settling
rates would be very low. Study has shown that at present only about 50 percent of all sewage particles settle
within the Harbour (Buckley and Winters 1991) despite poorly located shoreline outfalls.

Assuming that approximately 50 percent of sewage particles will settle in the harbour (a very conservative
assumption) and assuming a 75 percent reduction in total solids from sewage treatment, the overall quantity
of solids available for sedimentation is approximately 12 percent of input. Very likely, the amount of
sedimentation will be further reduced because the material is of arelatively smaller particle size range and
will not tend to settle quickly. In addition, discharge of the particles from deep marine diffusers as opposed
to shoreline outfallswill cause them to be mixed higher into the water column in deeper water and hence, for
any particular settling rate, the amount of materia reaching the bottom in the vicinity of the diffuser will be
reduced.
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As discussed in Section 4.2.5.1, particles settling at alow rate of 1 mm/s (typical of fine unfloccul ated
material) would be conveyed over distances of the order 1-2 km before settling. Quickly settling material
representing the small fraction of large particles remaining in the treated discharge, or perhaps floccul ated
particles, could have much greater settling rates. This small fraction of the total solids would tend to settle
within about 100 m of the diffusers. Table 4.15 summarizes the resdua environmenta effects anaysis for
the operations phase.

4.3.6  Follow-up and Monitoring

Verificationof modelling results, removal efficiencies, and sedimentation ratesare undertaken through effects
and compliance monitoring, respectively. Regulatory agencieswill assist HRM and itsproponentsto evaluate
the need for follow-up studies and monitoring.

437 Summary of Residual Environmental Effects Assessment

Localized residua effects will result from accumulation of solids in the immediate area of the diffusers.
Overall, the residual environmental effects on sediment quality are predicted to be positive because of the

improvement of treated sewage discharged and reduction in accumul ation of sewage related sedimentson the
seafloor.
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Table4.14 Resdua Environmental Effects Assessment Matrix
Valued Environmental Component: Marine Sediment Quality (Construction)

Significance Criteriafor
Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse
A)
Environmental
Effect ®
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Magnitude: 1=Low: eg., specific group or habitat, localized, one generation or less, within natural variation; 2 = Medium: e.g., portion of apopulation or habitat, 1 or 2 generations, rapid

and unpredictable change, temporarily outside range of natural variability; 3 = High: e.g., affecting awhole stock, population or habitat outside the range of natural variation
Geographic Extent: 1 =<500 m? 2 =500 m?-1 knm?, 3= 1-10 km?; 4 = 11-100 km; 5 = 101-1000 km?; 6 = >1000 kn?

Duration: 1=<1month; 2 =1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5 = > 72 months
Frequency: 1=<11events/year; 2 = 11-50 events/year; 3 = 51-100 events/year; 4 = 101-200 events/year; 5 = >200events/year; 6 = continuous
Reversbility: R =Reversible; | = Irreversible

Ecological/Socio-cultural and Economic Context: 1 = Pristine area or area not adversely affected by human activity; 2 = Evidence of adverse effects.
Residual Environmental Effect Rating: S = Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmental Effect
Confidence: 1=_Low level of Confidence; 2= Medium level of Confidence; 3 = High level of Confidence
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Table4.15 Residual Environmental Effects Assessment Matrix

Valued Environmental Component: Marine Sediment Quality (Operations)
Significance Criteria for
Project Activity Potential Positive (P) or Mitigation Environmental Effects
Adverse (A)
Environmental Effect
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Refer to Table 4.14 for Key.
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4.4 M arine Benthic Habitat

The seafloor provides habitat for demersal fish species and sedentary invertebrates. The marine benthic
community is important for itsecological and resource harvesting value; environmental effectson the benthic
faunamay affect finfish or shellfish populationsinthearea. The marine benthic community may beinfluenced
by theaccumul ation of sewage materialsinecologically sensitiveand commercially important areas. Related
VECsand V SCsdiscussed in thisassessment include: Marine Water Quality (Section 4.2); Sediment Quality
(Section 4.4); and Commercia Fishery (Section 5.1).

Additiona information on this VEC can befound in “Marine Benthic Habitat and Sediment Characterisation
at Each Diffuser Site” (JWEL 1999c¢), acomponent study conducted for the HHSP. Thefollowing documents
prepared for the HHCI project are also relevant to this VEC: “Environmental Assessment Report”, Sections
3.2.3and 6.7 (HHCI 1992); and “Marine Biological Environment” (JWEL 1991b).

441 Boundaries

The spatia boundary for the assessment of benthic habitat isthe zone of influence of the deposition of sewage
related material on the seafloor as determined by oceanographic modeling. Thetemporal boundaries of the
assessment of benthic habitat are continuous and year round considering that the benthic habitat and
associated communities are present year round as is the discharge of sewage.

4.4.2  Description of Existing Conditions
Marine Benthic Habitat and Seafloor Communities Survey

A subtidal benthic habitat survey was undertaken on August 26, 1999, at each of the three proposed
outfall/diffuser areas, asdepicted in FiguresF.1to F.3 (Appendix F). Theresultsof thissurvey are provided
in “Marine Benthic Habitat and Sediment Characterisation at Each Diffuser Site” (JWEL 1999c). The
methodology and results of this study are summarized as relevant in this section.

Oceanographic modeling, conducted for HRM by Coastal Ocean Associates, predicts that the zone of
deposition of sediment fromtreated sewage effluent islikely to occur within 100 m of the proposed diffuser
forthe STPs. A remotely-operated-vehicle (ROV) wasemployed to videotape 100 m transects perpendicul ar
(north and south directions) to each diffuser location. Each transect consisted of aleadline set on the seafloor
marked every 10 metresto provide reference. The benthic survey transects are indicated on Figures F.1to
F.3. Appendix F also contains photographs of the benthic habitat.
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Halifax

The substrate in the outfall/diffuser area consists of silty, clayey sand (Table F.1) with much lessflocculated
material than observed on the Dartmouth side and at Georges Idland. The bottom isflat with no natural hard
surfaces for colonization by epiphytic plants or epifaunal animals. Photo 4 providesaview of the substrate
in the surveyed area.

As with other areas of the harbour, the benthic community consists of an infauna group of organisms
dominated by polychaetes. Litter provides a substrate for sea anemones. The starfish (Henricia
sanguinolenta and Asterias sp.) are the most abundant epifaunal animal.

Dartmouth

The benthic habitat north and south of the diffuser (between borehole 3 and 4) is composed of a very loose
and fluid surficial sediment. The sediment consists predominantly of silt (Table F.2).

A sculpin and a small flatfish were the only fish observed. Starfish were the only numerous epifaunal
organism; as with soft bottomareas, polychaete worms are the most prolific animal that live in such habitats
(Photo 3). Along the north transect, a large metallic object (debris) provides a hard surface for dense
colonization by sea anemones and seaweed (Desmarestia acul eata).

Herring Cove

The marine benthic habitat 500 m offshore of Hospital Point istypical for open water nearshore environments
in Nova Scotia. The sediment consist of sand and silt and is classified as transgressive sand. The bottom
sediment is relatively soft and essentially without large topographic feature diversity. Thisarea consists of
a considerable region of monotonous, unvegetated, featureless, sedimentary habitat. Habitat diversity is
provided by small features such as polychaete tubes, fecal mounds, broken and half shells of small bivalves.
The bottom is dominated by infauna organisms (e.g., polychaetes, amphipods, cumaceans, bivalves, etc.).

The underwater video survey showed a dight difference in benthic communities north and south of the
proposed outfall/diffuser area(Photos1 and 2). To the south, brittlestarswere numerous (Photo 2 indicating
a giltier substrate compared to the north transect). The benthic species observed included a few scallops
(Placopecten magellanicus), abundant sea urchin (Stronglyocentrotus droebachiensis), hard clamssuch as
cockles and perhaps quahaugs (Mercenaria mercenaria), rock crab (Cancer irroratus), horse mussels
(Modiolus modiolus), starfish (Asterias sp.) and hermit crab (Pagurus sp.). Theonly fish observed during
the survey were sculpins.
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443 Reddua Environmental Effects Evaluation Criteria

A significant adverse effect aters the benthic habitat either physically or biologicaly, in quality or extent,
to such a degree that there is a decline inthe species diversity of the habitat. This effect would be reflected
by a decline in abundance and/or change in distribution of the benthic community within Halifax Harbour
beyond which natural recruitment (reproduction and immigration from unaffected areas) would not return that
population to its former level within severa generations.

A positiveeffectisonethat may enhance the quality, increase the speciesdiversity or increasethe areaof the
valued habitat.

444  Potential Interactions, |ssues, and Concerns

The seafloor provides habitat for a diverse assemblage of both sedentary and mobile marine organisms. In
addition to its inherent value as an ecosystem component, the marine benthic community is important with
regard to resource harvesting. Environmental effectson the quality of thefloraand faunafound on the seafl oor
may affect the success of the finfish and lobster fishery in the harbour. The marine benthic community may
be influenced by the activities associated with the construction of the diffuser and the discharge of effluent.
Sewage-related particles, though significantly reduced by sewage treatment, will settle on the harbour floor
with some effect on benthic organisms during project operations.

445 Analyss Mitigation, and Residual Environmental Effects Prediction
4.4.5.1 Construction

At the Halifax and Dartmouth sites, the outfall pipes may be laid in a trench on the seafloor excavated by
dredging or aternatively, laid on a mattress of granular material placed directly on the harbour floor,
displacing soft sediment. Using either method, a granular cover will be backfilled over the pipe. Any
excavated sediment from the Halifax and Dartmouth siteswill likely be disposed on land because high levels
of contamination could make it unsuitable for ocean disposal. The impacts associated with the trenching
activity are physical disturbance to the benthic habitat and associated communities. The areaof habitat to be
disturbed will not be known until afinal location and design for the outfall/diffuser is developed.

InHerring Cove the outfall pipe may beinstalled by tunneling with blasting at the endsto provide atrench at
the intertidal zone and to breach the seafloor to accommodate the diffuser. In this scenario, the amount of
habitat disturbance is minimal, however there areimplicationsto marine fish and commercial fishing which
are discussed in Section 5.1.
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The benthic habitat associated with the Halifax and Dartmouth sites is poor and significantly influenced by
municipal discharges. The benthos consists of apoorly consolidated anaerobic substrate with few epifaunal
organisms. The granular backfill associated with the outfalls will be uncontaminated material that provides
new habitat for epifaunal and infaunal benthic organismsand algaesthat prefer hard substrate. Trenching will
resultinalocalized improvement of benthic environment dueto recol onization of ahighly diversecommunity,
though this effect will be relatively insignificant considering the existing poor quality of the benthic
environment in the Inner Harbour. Considering the existing poor quality of the benthic environment at
proposed Inner Harbour outfall/diffuser locations, the effect of construction on benthic communities is
anticipated to be insignificant.

Sediments in the Herring Cove area, exclusive of Watleys Cove which is currently affected by untreated
sewage discharge, are relatively clean with benthic habitat typical for deep water areas. |If this
outfall/diffuser isinstalled by drilling, interaction with the seafloor will result only intheintertidal zone and
at the point where the diffuser riser emerges. A very localized impact is predicted. Asat the other sites, if
the outfall is constructed by trenching and backfilling, it will provide anarrow corridor of granular material
not in abundance in this area. Red alga species will dominate the seaweed growth and a small reef like
habitat and community will develop. A localized positive affect is likely to result, though relatively
insignificant to the harbour area. Excavated material fromthe Herring Coveareawill be acceptablefor ocean
disposal, if necessary.

Table 4.16 summarizes the residua environmental effects analysis for the construction phase.
4.45.2 Operation

Advanced primary treatment will remove up to 75 percent of suspended solids currently discharged into the
harbour in untreated sewage. Figure 4.2 shows the result of oceanographic modelling of percent of treated
effluent at the STPdiffuser locationsin theyear 2041. Thiswill result in a positive effect in localized areas
near outfalls currently discharging raw sewage asthe volume of sediment loading decreases. The significant
reductionin particul ate matter deposition will reduce habitat degradation within the Inner Harbour generally
and have positive effects for the Middle and Outer Harbour area as well.

The HHSP will result in some consolidation of existing sewersfor treatment and discharge of treated effluent
into areas not currently directly receiving discharges. Therefore there is the potential for localized habitat
degradation in the area of the diffuser (i.e., within 100 m).

With 75 percent removal efficiency of suspended solidswith advanced primary treatment, combined with the
high dilution of a diffused discharge, the accumulation of solids, and contaminants in the harbour will be
considerably reduced. Therefore, the STPs are expected to have a positive effect, over thelong term, on the
marine benthic community within the harbour through a reduction in loading of suspended solids.
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Table 4.17 summarizes the resdua environmenta effects analysis for the operations phase.
446  Follow-up and Monitoring

Verification of oceanographic modelling results and projected treatment efficiencies (.g., removal of
suspended solids) are undertaken through environmental effects and compliance monitoring, respectively.
Regulatory agencies will assist HRM and its proponents to evaluate the need for follow-up studies and
monitoring.

447 Summary of Residual Environmental Effects Assessment
No significant adverse residua effects on the marine benthic habitat and associated communities from the
Project arelikely. Itislikely that the Project will result in localized positive effects due to the introduction

of a beneficial substrate and localized widespread positive effects from the significant reduction of the
deposition of particul ate matter.
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Table4.16  Resdual Environmental Effects Assessment Matrix
Valued Environmental Component: Marine Benthic Habitat  (Construction)

Significance Criteriafor
Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental
Effect @
2 = o]
- 5 3¢ | 3
5 5 ®3 | € g
+— S Q o e o -9
0 g > |8 | 25 |5
) 2 £ = e | O
E S 2 °s5 | =& 5
2 & S 2 3 | Sa S
= D ® o ou S8 °
g 8 5 3 82 | B¢ o
= O a 04 W& | ¢ a
Trenching and/or blasting C Disturbance of C Compliance with DFO Guidelines 1 2 1/1 R 2 N 3
for outfall/diffuser benthic habitat For the Use of Explosivesin or
(A) Near Canadian Fisheries Waters
Backfill with clean C Minor habitat C No mitigation required 1 1 1/1 R 2 P 3
granular material improvement
(P
KEY

Magnitude: 1=Low: e.g., specific group or habitat, localized, one generation or less, within natural variation; 2 = Medium: e.g., portion of a population or habitat, 1 or 2 generations, rapid and
unpredictable change, temporarily outside range of natural variability; 3 = High: e.g., affecting awhole stock, population or habitat outside the range of natural variation

Geographic Extent: 1=<500 m? 2 =500 m?-1 km? 3 =1-10 kn? 4 = 11-100 km?; 5 = 101-1000 km?; 6 = >1000 km?

Duration:  1=<1month; 2=1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5 = > 72 months

Frequency: 1=<11 eventslyear; 2 =11-50 events/year; 3 = 51-100 events/year; 4 = 101-200 events/year; 5 = >200events/year; 6 = continuous

Reversbility: R=Reversible; | = Irreversible

Ecological/Socio-cultural and Economic Context: 1 = Pristine area or area not adversely affected by human activity; 2 = Evidence of adverse effects.

Residual Environmental Effect Rating: S = Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmental Effect

Confidence: 1= Low level of Confidence; 2 = Medium level of Confidence; 3 = High level of Confidence
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Table4.17 Residual Environmental Effects Assessment Matrix
Valued Environmental Component:

Marine Benthic Habitat (Operations)

Significance Criteriafor
Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental
Effect =
Sc | ®
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Discharge of treated C Reduction of C No mitigation required 3 4 5/6 R 2 P 3
sewage effluent suspended solids
and contaminants
entering the
harbour
(P)
C Localized habitat C No mitigation required. 1 1 5/6 R 2 N 2
degradation in
area of diffuser
(A)
Refer to Table 4.16 for Key
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4.5 Terrestrial Resour ces

Undisturbed terrestrial environment is extremely limited in the Project study areas. The maority of land
affected by the proposed STPsislocated in a highly developed urban setting. The collector system will, to
alarge extent, follow existing right-of-ways (e.g., roads). Proposed Halifax and Dartmouth STPs sites are
located in urban HRM and have hosted industrial and/or commercia land use inthe past. However, the site
proposed for the Herring Cove STP isaforested area, relatively undevel oped with the exception of afiber
optic cablefacility constructed onthe sitein 1999. Thesitefor the sewage sludge composting facility hasnot
yet been determined, thereforeitsrelevanceto thisVEC ispresently unknown. Terrestrial resourceshasbeen
selected asaV ECinrecognition of potential Project interactionswith vegetation andwildlife, at the proposed
Herring Cove STP site, and potential interactions with freshwater and groundwater resourcesin the Herring
Cove area.

Additional information on this VEC can be found in “Avifauna at the Proposed Herring Cove Sewage
Treatment Plant” (JWEL 1999d). The following documents prepared for the HHCI project may also be
relevant to this VEC: “Environmental Assessment Report, Sections 3.1, 6.1, 8.7.1, and 8.7.3 (HHCI 1992);
“Wildlife Studies” (JWEL 1991c); and “V egetation and Soil Survey” (JWEL 1991d).

451 Boundaries

Since the three urban STP sites and collector systems are in highly developed areas, the spatial boundaries
for the assessment of effectson terrestrial environment arelimited to the proposed Herring Cove STPsiteand
surrounding lands, and Maclntosh Run. The temporal boundary of the assessment of effects on terrestria
resources includes Project construction and operation phases, with emphasis on sensitive wildlife periods
(e.g., nesting and breeding periods).

45.2 Description of Existing Conditions
Vegetation

The study areaislargely occupied by mature coastal spruce-fir forest. Balsam fir (Abies balsamea), black
spruce (Picea mariana) and white spruce ( Piceaglauca) arethe dominant tree species. Along the north side
of the property, significant insect damage has occurred in the softwoods. Mountain white birch (Betula
cordifolia) and red maple (Acer rubrum) occur as scattered individuals over most of the site, however, at
sites which were heavily disturbed in the past, these species can be as abundant as the fir and spruce. The
shrub understory is relatively poorly developed at most locations and is composed largely of advanced
regeneration of fir and spruce along with small patches of lambkill (Kalmia angustifolia). The ground
vegetationiscomposed largely of mossesand liverwortsincluding Schreber’ smaoss ( Pleur oziumschreberi),
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stair-step moss (Hylocomiumsplendens), broom maoss (Dicranumspp.), and bazzania (Bazzania trilobata).
Vascular plantssuch asbrackenfern (Pteridiumaquilinum), goldthread (Coptistrifolia), bunchberry (Cornus
canadensis), and twinflower (Linnaea borealis) are aso present in the ground vegetation layer.

A narrow band of coastal barrensisfound between the spray zone and the coastal fir-spruceforest. Thisband
is typicaly only a few metres wide and consists of a mixture of stunted white spruce, creegping juniper
(Juniperus communis), common juniper (Juniperus horizontalis) and various ericaceous shrubs including
fox berry (Vaccinium vitis-idaea) and low bush blueberry (Vaccinium angustifolium).

Land to the west of the proposed STP site, upon which the fiber optic cable facility is located, previously
consisted of abandoned pasture, highly disturbed from ATV traffic. Numerous well worn trails, garbage,
abandoned vehicles and afire pit at Sheehan Cove indicate frequent use by local residents.

Freshwater Resour ces

Two small watercourses occur within the property and are described as drainage features that carry surface
and groundwater base flow, from the western portion of the property and lands on the opposite side of the
Ketch Harbour Road, to drain into the harbour. These two small streams do not drain arealakes and do not
provide suitable fish habitat nor have fish been observed. The northern of the two streams was culverted
during the construction of the 360 Network Inc. fiber optic cable facility.

Thereis presently a pumping station at Roach’s Pond that pumps sewage from Mainland South to discharge
at Herring Cove (HHCI 1992). MacIintosh Runisasmaller river (ranging from 4 mto 12 minwidth) which
drains water from Long Lake to Halifax Harbour at Herring Cove. The ecosystem and existing conditions
associated with the Maclntosh Run watershed are described in the HHCI Environmental Assessment Report
(Section3.1.1.5) (HHCI 1992). While some storage capacity iscurrently provided for storm overflowsat the
Roach’ s Pond pumping station, this capacity isfrequently exceeded causing raw sewageto bedischarged into
the Run degrading water quality.

Groundwater Resources

Therearefew industrial or residential well water systemsin theurban Halifax or Dartmouth areassincethese
areas are serviced by HRM’ s central piped water supply. The HHCI “Environmental Assessment Report”

(Section 3.1.1.4) (HHCI 1992) describes the groundwater resources in the Herring Cove area which are
generally provided by on-siteresidential well systems, except for several subdivision devel opmentsserviced
by central well systems (L andDesign Engineering Services2000). Res dentshave noted significant problems
with well water quality and quantity in the Herring Cove area.
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Birds

Two bird surveys were conducted on the Herring Cove site for the HHSP; one was conducted during the
migration period (May 18, 1999), and the other, during the breeding season (June 16, 1999). The
methodology of these surveysare detailed in the“ Avifaunaat the Proposed Herring Cove Sewage Treatment
Plant” (JWEL 1999d). Thirty-eight bird specieswere recorded on the property during the migration survey
(Table4.18). Themost abundant species present during thissurvey, in descending order of abundance, were:
Black-throated Green Warbler, Golden-crowned Kinglet, Black-capped Chickadee, Magnolia Warbler,
Y ellow-rumped Warbler, and Dark-eyed Junco.

One of the species recorded during the survey, Merlin, is considered to be arare breeding speciesin Nova
Scotia (Scott 1994) but is frequently observed during migration (Tufts 1986). It was observed during the
migration survey but was not observed during the breeding bird survey, suggesting that this species does not
breed on the property. As such, construction of an STP on the property isunlikely to significantly affect this
Species.

Common Loon, a species considered to be sensitive to human activities (Nova Scotia Department of Natural
Resources 1998) was also recorded near the property during the survey. Common Loon populations are
threatened by poisoning through ingestion of lead, mercury and PCB's. In Nova Scotia, most threats to
Common Loon populations are associated with breeding habitat in freshwater including ingestion of lead
sinkers, mercury contamination of freshwater fish and loss or degradation of breeding habitat. The study area
does not provide suitable breeding habitat and the site does not appear to attract large numbers of migrating
or non-breeding loons (one Common L oon was observed approximately 500 m from the property on May 18,
1999 and none were observed on June 16, 1999). Assuch, construction of an STP is unlikely to have any
significant effect on the local Common Loon population.

Two raptor species, Sharp-shinned Hawk and Merlin were observed during the migration survey. Neither
species was recorded during the breeding season survey suggesting that they do not breed on the property.

Thirty-one specieswererecorded during the breeding season survey (Table4.18). Themost abundant species
onor near the property during this survey were: Dark-eyed Junco, American Crow, Herring Gull, Blue Jay,
Golden-crowned Kinglet, Black-throated Green Warbl er, and Double-creasted Cormorant. Fivespecieswere
confirmed as breeding on the property including: Blue Jay, Black-capped Chickadee, Red-breasted Nuthatch,
and Golden-crowned Kinglet. Four species were classed as probable breeders including: Ruby-throated
Hummingbird, Northern Flicker, Y ellow-rumped Warbler, and White-throated Sparrow. The ten species
classed as possible breeders included: American Robin, Ruby-crowned Kinglet, Blue-headed Vireo, Red-
eyed Vireo, Black-and-white Warbler, Parula Warbler, Magnolia Warbler, Black-throated Green Warbler,
CommonY ellowthroat, and Song Sparrow. No evidence of breeding activity wasrecorded for theremaining
species. None of the species recorded during the breeding season survey are considered to be rarein Nova
Scotia (Scott 1994) or Canada (COSEWIC 2000), nor are any identified as being sensitive to anthropogenic
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activities (Nova Scotia Department of Natural Resources 1998). Migratory birds and nests are protected

under the Migratory Birds Conservation Act.

Table 4.18 Bird Species Recorded in or Near the Study Area - Herring Cove

Scientific Name Common Name Number Number Breeding
Observed Observed Status
May 18, 1999 | June 16, 1999
Gaviaimmer Common Loon 1 - Ne
Phalacrocorax carbo Great Cormorant 2 - Ne
Phalacrocorax auritus Double-crested Cormorant 6 10 Ne
Accipiter striatus Sharp-shinned Hawk 1 - Ne
Falco columbarius Merlin 1 - Ne
Bonasa umbellus Ruffed Grouse - 1 Ne
Larus marinus Great Black-backed Gull 3 1 Ne
Larus argentatus Herring Gull 7 15 Ne
Columba livia Rock Dove 2 1 Fo
Archilochus colubris Ruby-throated Hummingbird - 1 Pr
Colaptes aureus Northern Flicker 3 2 Pr
Tachycineta bicolor Tree Swallow 2 - Ne
Cyanocitta cristata Blue Jay 7 14 Cf
Corvus corax Common Raven - 1 Fo
Corvus brachyrhynchos | American Crow 4 15 Fo
Parus atricapillus Black-capped Chickadee 14 7 Cf
Parus hudsonicus Boreal Chickadee 2 1 Ne
Stta canadensis Red-breasted Nuthatch 5 4 Cf
Certhia americana Brown Creeper 1 - Ne
Troglodytestroglodytes | Winter Wren 1 - Ne
Turdus migratorius American Robin 5 5 Po
Catharus guttatus Hermit Thrush 2 - Ne
Regulus satrapa Golden-crowned Kinglet 18 12 Cf
Regulus calendula Ruby-crowned Kinglet 1 1 Po
Bombycilla cedrorum Cedar Waxwing - 1 Ne
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Table 4.18 Bird Species Recorded in or Near the Study Area - Herring Cove

Scientific Name Common Name Number Number Breeding
Observed Observed Status
May 18,1999 | June 16, 1999
Vireo solitarius Blue-headed Vireo 1 1 Po
Vireo olivaceus Red-eyed Vireo - 1 Po
Mniotilta varia Black-and-white Warbler - 1 Po
Parula americana Parula Warbler 4 2 Po
Dendroica magnolia MagnoliaWarbler 11 2 Po
Dendroica coronata Y ellow-rumped Warbler 11 8 Pr
Dendroicavirens Black-throated Green 18 10 Po
Warbler
Seiurus aurocapillus Ovenbird 1 - Ne
Geothlypistrichas Common Y ellowthroat - 1 Po
Quiscalus quiscula Common Grackle 6 1 Ne
Coccothraustes Evening Grosbeak 2 2 Fo
vespertina
Carpodacus purpureus Purple Finch 3 - Ne
Carduelis pinus Pine Siskin 4 - Ne
Carduelistristis American Goldfinch 5 2 Fo
Loxia curvirostra Red Crosshill 3 - Fo
Loxia leucoptera White-winged Crosshill 6 - Fo
Junco hyemalis Dark-eyed Junco 10 17 Cf
Zonotrichia albicollis White-throated Sparrow 1 1 Pr
Melospiza melodia Song Sparrow 3 5 Po
TOTAL 179 146
KEY
Cf = Confirmed Breeder Pr = Probable Breeder  Po = Possible Breeder
Fo = Observed Flying Over Study Area Ne = No Evidence of Breeding Activity
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Other Wildlife

No rare or vulnerable mammal or amphibian species have been observed on the site, nor isthere any suitable
habitat to suggest the presence of these species.

453 Reddua Environmental Effects Evaluation Criteria

A dgnificant adverse effect is one which affects the terrestrial or freshwater environment physically,
chemically, or biologically, inquality or extent, to such adegreethat thereisadeclinein the speciesdiversity
of the habitat, reflected by a decline in abundance and/or change in distribution of one or more populations
of a species dependent upon that habitat, such that natural recruitment would not return the population(s), or
any populations or species dependent upon it, to its former level within several generations.

A positive effect is one which may enhance the quality of habitat, increase species diversity and include the
area of valued habitat.

A significant adverseeffect with respect to groundwater includesany of thefollowing uncompensated effects:

C yield from an otherwise adequate well supply decreases to the point where it is inadequate for intended
use;

C the quality of groundwater from an otherwise adequate well supply deteriorates to the point where it
becomes non-potable or cannot meet the Guidelines for Canadian Drinking Water Quality (Health Canada
1996); and/or

C theaquifer isphysically or chemically atered to the extent that interaction with local surface water results
in stream flow or chemistry changes that adversely affect aquatic life or surface water supply.

A positive effect on groundwater is one that enhances the quality or quantity of groundwater supplies.
454  Potential Interactions, Issues and Concerns

Potential interactions, issues and concerns related to Project effects on the terrestrial environment isloss of
habitat and effects on sensitive species. Construction of the STP will result in loss of approximately 1 ha of
forested habitat plus road clearing. The amount of forested habitat to be lost during construction is small
relative to alternative habitat available throughout the general area. Small mammal species which use this
site as part of their territory will naturally move to other suitable areas nearby. The project site does not
appear to contain any uniqueterrestrial habitat, however, arare vascular plant survey hasnot been conducted.
The two watercourses on the site do not support fish habitat. Potential effects to groundwater resources
includes changes in quality or quantity of well water supplies during project construction as a result of
excavation and blasting activities near the STP site and areas connecting the STP, pumping station, and trunk
sewer (refer to Figure 2.4).
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Thereispotential for water quality in Maclntosh Run toimproveduring project operation. Thisimpact would
result from the planned addition of supplementa overflow storage capacity at Roach’s Pond thus allowing
fewer overflowsinto the Run.

Sinceasite has not yet been selected for the sewage sludge composting facility, its potential interactionswith
terrestrial resources are unknown at thistime. Site reconnaissance will be conducted to determine whether
terrestrial field surveys will be required at that site to accurately assess Project effects on the terrestrial
resources at that site.

455 Analyss Mitigation, and Residual Environmental Effects Prediction
4.55.1 Construction

Construction of the STP will result in the loss of habitat for terrestrial bird species which currently use the
site resulting in the displacement of these species. Spruceforests, such asthe one present onthesite, typically
support between 150 and 450 pairs of birds’/km? (Erskine 1977). The amount of habitat lost to construction
of the sewage treatment plant will be approximately 1 ha, plus accessroad clearing. Therefore habitat |0ss
associated with construction will result in the displacement of 1.5 to 4.5 pairs of birds, a very small
proportion of thelocal population. In addition to direct habitat |oss asaresult of STP construction, therewill
likely be noise disturbance to species inhabiting the area surrounding the construction site. To the extent
possible, construction activities will be scheduled to occur outside of the bird breeding season (avoiding
May through August) to minimize effects on breeding and nesting activities. Species inhabiting the STP
construction site areamay be habituated to human activities and noise due to recent construction activitiesin
the immediate area (i.e., fiber optic cable facility) and local residents' recreational activities (e.g., ATV
traffic). Thesitedoesnot providecritical habitat for any rare or particularly sensitive species, and thus, local
populations of birds will not be significantly affected by habitat loss or noise associated with construction.
Significant adverse residual environmental effects on birds or other terrestrial resources during Project
construction are therefore unlikely.

Potential effectson groundwater resourcesasaresult of project construction (e.g., blasting, trench excavation)
may include: dewatering of the local bedrock resulting in a drawdown of the water table; water quality
degradation due to acid drainage from exposed mineralized dates; and decrease in well water quantity or
degradation of quality associated with physical damage to wellsduring blasting. A well water survey will
be conducted to collect baseline groundwater data for wells potentially affected by deep overburden
excavation (dewatering), blasting, or acidic drainage. The survey will include: drilled wellslocated within
200 m of any blasting; dug wells within 30 m of any overburden cut; and all wells within 500 m of acidic
drainagerisk areas. The survey will include yield testing and sampling for general chemistry and bacteria
scan. Ripping techniques will be used where possible in lieu of blasting, in proximity to residential water
wells. Where encountered during construction, exposures of acidic sate will be protected and isolated with
material such as shotcrete or impermeablefill, to direct any effluent away from residential wells. Mitigative
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measures will be undertaken to restore water quality and quantity of any wells adversely affected by the
Project, including well replacement if necessary. Table 4.19 summarizes the results of the residual
environmental effects analysis for the construction phase.

4.5.5.2 Operation

Operation of the STP can disturb birds preventing them from utilizing suitable habitat. The siteiscurrently
surrounded by housing development, and the areawhere the STPisto belocated isfrequently used by ATVs.
As such, birds using the site are already exposed to various sources of disturbance, and species particularly
sensitive to anthropogenic activities do not make extensive use of the site. In addition, the field surveys
indicated that the site does not provide critical habitat for rare bird species. Significant adverse residual
environmental effects on birds or other terrestrial resources during Project operation are therefore unlikely.
Environmental effects related to the operation of the sludge composting facility will be minimized since the
facility will be designed and operated in accordance with the “ Composting Facility Guidelines” (NSDOE
1998).

Project operation will result in positive effects on freshwater resources in Mainland South as there will be
less overflow events to Maclntosh Run due to additional storage capacity provided at the Roach’s Pond
pumping station. Project operation is not expected to have a significant adverse effect on groundwater
resourcesin Herring Cove assuming that the appropriate mitigativeand, if necessary, remedial measureshave
been undertaken with regard to residential wells during the construction phase. A potential Community
Integration Fund project associated with the Herring Cove STP is the provision of municipal water service
to Herring Cove. Municipal water, if provided, would potentially benefit those homeowners currently
suffering from poor well water quality. Table 4.20 summarizes the results of the residual environmental
effects analysis for the operations phase.

45.6  Follow-up and Monitoring

Oncethe specificlocation of the Herring Cove STP site hasbeen confirmed, rare plant, mammal and herpetile
(amphibians and reptile) surveys will be conducted on the site to confirm no rare plant species will be
affected by the Project. A well water survey will be conducted in Herring Cove prior to collector system or
STP construction in that area. When the site is selected for the sewage sludge composting facility, a site
reconnaissance will be conducted to determine whether there are any potential Project interactions with
terrestrial resourcesat thesite. If thesiteispreviously undisturbed, terrestrial field surveyswill be conducted
asrequired. Consultation with the Atlantic Canada Conservation Data Centre (AC CDC) will help to direct
site reconnaissance and survey efforts. Surface water and groundwater monitoring will be conducted as
required, pursuant to the “Composting Facility Guidelines’ (NSDOE 1998).
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457 Summary of Residual Environmental Effects Assessment

Based on the relatively small area of forested habitat to be cleared, and the past disturbance of the site and
surrounding properties through recreational ATV use and facility construction, disturbance associated with
construction and operation of the site are therefore unlikely to have significant effects on local bird
populations. Thereisnot likely to be any significant adverse effects on groundwater; there will likely be a
positive effect with respect to the potential provision of municipa water supply asaCommunity Integration
projectinHerring Cove. TheProject will not interact with any other potentially rare or sensitive components
of theterrestrial environment, thereforeno adverseresidual environmental effectsonterrestrial resourcesare

likely. Therewill likely beapositiveeffect infreshwater resources( e.g., Maclntosh Run) asoverflow events
are reduced.
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Table4.19 Residual Environmental Effects Assessment Matrix
Valued Environmental Component: Terrestrial Resources  (Construction)
Significance Criteria for
Project Activity Potential Positive (P) Mitigation Environmental Effects
or Adverse (A)
Environmental Effect
e
Sc | ®
- 2 3| B 3
5 5 v | € g
= 2 S S S
a1 FE | 2 |88 |28 %
2 2 £ = ] S w &)
S 5 2 S5 o u=
= o 2 %) 5 3 S ©
= =) IS o S =l * T
5 3 S 8 | 32 | B | @
= O a 04 o & X O a
STP Congtruction C Habitat lossand Conduct rare plant survey at STP site 1 1 3/1 R 2 N 3
(Herring Cove) wildlife prior to clearing
disturbance Schedule construction activities to
(A) occur outside bird breeding season
(May to August)
Retain natural vegetation around the
STP for wildlife habitat
Congtruction of Effect on well Conduct pre-construction well water 1 1 3/1 R 2 N 2
Collector Systems water quantity or survey to identify and characterize
quality due to water wells in proximity to construction
excavation activities
(A) Follow regulatory blasting guiddines
Remedia action as necessary to
restore damaged wells
Sludge composting Potentia habitat Conduct rare plant and breeding bird 1 1 3/4 R 2 N 2
facility congtruction loss and wildlife surveys at Site prior to clearing
disturbance Schedule construction activities to
depending on Ste occur outside bird breeding season
(A) (May to August)
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Table4.19 Residual Environmental Effects Assessment M atrix
Valued Environmental Component: Terrestrial Resources  (Construction)

Significance Criteria for
Project Activity Potential Positive (P) Mitigation Environmental Effects
or Adverse (A)
Environmental Effect
T
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KEY
Magnitude: 1=Low: eg., specific group or habitat, localized, one generation or less, within natural variation; temporary localized effects on aquifer that do not adversely affect well users; 2 =

Medium: e.g., portion of a population or habitat, 1 or 2 generations, rapid and unpredictable change, temporarily outside range of natural variability; temporary effectson aquifer to
adversely affect water wells, require treatment or modification of wells; 3 = High: e.g., affecting awhole stock, population or habitat, outside the range of natural variation; permanent
damage to aquifer supplying wells or interacting with surface water resources, well water supplies need to be replaced

Geographic Extent: 1=<500nm? 2 =500 m?-1km? 3= 1-10km? 4 = 11-100 km?; 5 = 101-1000 km?; 6 = >1000 km?

Duration: 1=<1month; 2 =1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5 = > 72 months

Frequency: 1=<11events/year; 2 = 11-50 events/year; 3 = 51-100 events/year; 4 = 101-200 events/year; 5 = >200events/year; 6 = continuous

Revershility: R =Reversible; | = Irreversible

Ecological/Socio-cultural and Economic Context: 1 = Pristine area or area not adversely affected by human activity; 2 = Evidence of adverse effects.

Residual Environmental Effect Rating: S= Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmental Effect

Confidence: 1=_Low level of Confidence; 2= Medium level of Confidence; 3 = High level of Confidence
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Table4.20 Residual Environmental Effects Assessment Matrix
Valued Environmental Component: Terrestrial Resources (Operations)
Significance Criteriafor
Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental
Effect =
Sc | ®
= a3 3L | & 3
15 5 < 3 £ ©
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STP operation Noise disturbance to No mitigation required 1 1 5/6 R 2 N 3
(Herring Cove) wildlife
(A)
Reduction of No mitigation required 1 4 5/6 R 2 P 3
overflow eventsto
Maclntosh Run
(P)
Potentia provision of No mitigation required 2 3 5/6 R 2 P 2
municipa water
supply as Community
Integration project
(P)
Sludge composting Noise disturbance to Facility operations will adhere to 1 1 5/6 R 2 N 2
facility operation wildlife NSDEL Composting Facility
Potential effect on Guiddines to manage leachate and
surface and monitor effects on surface water
groundwater and groundwater
resources from
leachate
(A)
Refer to Table 4.19 for Key.
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50 SOCIOECONOMIC EFFECTSASSESSMENT
5.1 Commercial Fishery

Halifax Harbour supports an active commercial fishery fromwhich some licensed Nova Scotiafishersearn
their livelihood. This fishery includes lobster, groundfish and pelagic species. The construction and
operation of the sewage treatment facility may affect the income fishermen receive from the commercial
fisheryintheharbour in both positive and negative ways, depending on theimpacts and benefits of the project.

Additional information on this VEC can be found in “Commercial Fisheries of Halifax Harbour” (JWEL
1999b). The following documents prepared for the HHCI project are also relevant to this VEC:
“Environmental Assessment Report”, Sections 4.4.3 and 7.6 (HHCI 1992); and “Commercia Fisheries of
Halifax Harbour” (JWEL 1991e€).

511 Boundaries

The spatial boundary for assessment of commercial fisheries includes the Inner, Middle and Outer Harbour
regions. The tempora assessment boundaries have been developed in consideration of fishing seasons for
commercial species. The lobster season in Halifax Harbour extends from the last Monday in November to
May 31. Pelagic species are fished in the fall and early spring. Groundfish species are fished during the
spring, summer and early fall.

5.1.2 Description of Existing Conditions

Information and dataon commercia fisheriesin the harbour was gathered from avariety of sourcesincluding
areview of recent literature concerning commercial fisheriesin the Halifax area, and interviews.

Interviewswere conducted with avariety of fisher associations, fish holding facilities, individual fishersand
Fisheries Officers. Where possible, a questionnaire and map was provided to gather feedback in written
format. Where thiswas not possible, atelephone interview was conducted to respond to the questionnaire.
Fisher associations were not a successful route for communicating with the fishers as the mgjority of the
members were involved with fishing activities and could not be reached for their input.

“Commercial Fisheries of Halifax Harbour” (JWEL 1999b) includes detail on the study methodology and
results. It alsoincludesthe samplequestionnaireand alist of individual s contacted. Thefindingsof thisstudy
are summarized in this section.

Statistical landing data and licencing information was obtained from Resources Allocation Branch of
Fisheries and Oceans Canada. Specific information was requested on the landings and number of licences

for the home ports located within Halifax Harbour.
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Licencing and Landings

All commercial fisheriesare regul ated through the issuance of commercial licences by Fisheriesand Oceans
Canada. Various methods are used to control the amount of harvested fish (landings). The lobster fishery,
for example, iscontrolled through the licencetofish in adefined area. Other control methodsinclude aquota
of allowable catch weight for a particul ar species such as haddock or pollock, or theimposition of trip limits
or by-catch quotas as imposed on the haddock and cod fisheriesin Area 20.

Halifax Harbour fallswithin the boundary of the Northwest Atlantic Fisheries Organization (NAFO) division
4W. Both cod and haddock continue to be under direct moratorium for directed fisheries within the 4W
division. The moratoriawere implemented in 1993 for the cod fishery and in 1994 for the haddock fishery.
Both species are currently harvested on a limited basis under strict by-catch provisions of other directed
groundfish fisheries.

Licencing data for the 1999 season was obtained for the home ports within the study area. The datais
presented by speciesfished and by registered vessel classused to harvest the species. Table5.1 presentsthe
number of current licences for each home port within the Halifax Harbour study area. It should be noted that
not all of the licencesissued are currently being used, therefore, there may be discrepanci es between licence
data and verbal interview accounts of the number of fishers actively involved in afishery.

Table 5.2 displays the landings data for al of the home ports within Halifax Harbour including Dartmouith,
Eastern Passage, Herring Cove, Portuguese Cove, Purcell’s Cove and Woodside. Due to confidentiality
restrictions on obtaining commercial fisheriesdatafor any specieswith lessthan threefishers per home port,
all of the data has been presented in summary for the entire study area, including the total landings and values
for the years 1996 and 1997, from both offshore and inshore fisheries. At the time of this report, fina data
was not available for either 1998 or 1999. It should also be noted that the landed values given are not
necessarily associated with vessels registered to those home ports. For example, an offshore herring fleet
based in another port may land herring in Halifax for shipment to processing plants elsewhere.

HHSP C Environmental Screening C October, 2001 Page 104



Table5.1 1999 Licencing Data for Home Ports Within Project Study Area

Total Number of Issued Licencesfor Individual Species
Home port Vessel Length Class | Groundfish® Herring | Mackerel L obster? Shark Swor dfish Tuna
(m)
Bedford 13.4-195 3(4Vvn) 0 0 0
Dartmouth 0-134 2 (4VWX, 5) 2 2 1(CaA)
Eastern Passage 0-134 21 (AVXW, 5) 22 22 16 (Cat A) 1 11 0
1(CaB)
13.4-195 1 0 0 0 0 1 1
Halifax 0-134 11 (4VXW, 5) 6 5 2(CaA) 0 4 1(NAFO
4'Wd)
13.4-195 4 (AVXW, 5) 0 0 0 0 0 0
>30.5 0 0 0 0 1 0 0
Herring Cove 0-134 6 (4VXW, 5) 7 7 3(CaA) 0 1 0
Portuguese Cove 0-134 2 (AVXW, 5) 3 3 2(CaA) 0 0 0
Purcell’s Cove 0-134 0 2 2 0 0 0 0
Total Licencesfor 50 42 41 24(Cat A) 2 17 2
Halifax Harbour 1 (Cat B)

NAFO Subdivisions- Groundfish licences areissued with stipulations asto which ar eas can be harvested based on boundaries established by
the North Atlantic Fisheries Organization (NAFO)

ZLicence Categories- Category A isatransferablelicence with atrap limit of 250
Category B isanon-transferablelicence with atrap limit of 75
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Table5.2 Total Landingsby Speciesfor Home Ports of Dartmouth, Eastern Passage,

Herring Cove, Portuguese Cove, Purcell’s Cove and Woodside

1996 Total 1996 Total 1997 Total 1997 Total Value
Landings Value Landings
SPECIES (Metrictonnes, ($000's) (Metrictonnes, ($000's)
round weight) round weight)
Groundfish
Cod 47 65 58 90
Haddock 42 61 49 87
Redfish 437 182 585 247
Halibut 57 369 78 553
Greysole (Witch) 0 0 2
Greenland Turbot 0 0 6
Pollock 26 23 25 21
White Hake 250 1668 221 215
Silver Hake 1 0 307 327
Cusk 20 18 39 37
Wolffish 1 0 1 1
Monkfish 0 0 11 6
Roundnose Grenadier 0 0 1 1
Red Hake 0 0 3 1
Groundfish Total 882 887 1387 1597
Pelagic and other Finfish
Herring 10929 1527 16524 2031
Mackerel 36 16 3 2
Swordfish 2 22 2 20
Bluefin Tuna 31 745 60 1442
Alewives (Gaspereau) 4 1 0 0
Eels 0 18 0 24
Skate 74 27 334 110
Dogfish 0 0 1 0
Shark 116 162 365 802
Pelagic & Other 11192 2518 17291 4433
Finfish Total
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Table5.2 Total Landingsby Speciesfor Home Ports of Dartmouth, Eastern Passage,
Herring Cove, Portuguese Cove, Purcell’s Cove and Woodside
1996 Total 1996 Total 1997 Total 1997 Total Value
Landings Value Landings
SPECIES (Metrictonnes, ($000's) (Metrictonnes, ($000's)
round weight) round weight)
Shellfish and Mollusc
Squid 0 0 1 1
L obster 26 284 31 347
Red Crab 212 392 136 246
Sea Urchin 0 0 0 0
Shellfish and Mollusc 238 676 168 594
Total
Other
Marine Plants 0 0 n/a n/a
Sea Urchins 1 2 0 0
Fish Parts (livers, fins, 0 54 0 0
oil, skins, etc.)
Other Total 1 56 n/a n/a
All Species Total 12313 4136 18961 6763
Source: 1996, 1997 Landed Quantities and VValue by Species, Commercial Data Division, Fisheries and Oceans, Scotia-Fundy

Commercial Fishery Activities
Lobster Fishery

The season for Lobster Fishing Area 33, which includes Halifax Harbour, is active between the last Monday
in November and May 31. Figure 5.1 illustrates lobster fishing areas. The majority of the fishers in the
Halifax area fishwith 250 traps, using atransferable Category A licence that can be sold at alater date. The
vessels used in this fishery areless than 13.7 min length and generally have a crew of two or three. At the
end of the 1998 - 1999 season, there were atotal of 17 licences from Eastern Passage, five licences from
Herring Cove, two from Portuguese Cove and onefrom Purcell’ sCove (B. Sullivan, pers. comm. 1999). The
majority of the lobster fishing activity within the Harbour occurs south of a line between the Halterm
Container terminals and the Imperia Oil Refinery. The areas of greatest activity occur aong the western
shore of the Harbour, south of Ferguson’ s Cove, and the area south of McNabs|dland, known asthe Thrumcap
Shoal.

There are reports of onefisher from Purcell’ s Cove who fishes throughout the entire Harbour on the western
side (Halifax), including the two proposed diffuser locations for Halifax Peninsula North and South.
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Occasionally, other fishersfrom the western shore of the Harbour have fished in the more protected Harbour
waters during the periods of bad weather experienced in January through March (T. Hennebury, pers. comm.
1999).

Similarly, fishers from Eastern Passage a so move some of their traps inside to the north of McNabs Island
during periods of heavy weather. These fishers fish the eastern side of the Harbour from Eastern Passage
north to the entrance of the Bedford Basin. There are reports of three fishers from the Eastern Passage area
who fish throughout the Harbour on aregular basis, with their full complement of trapsinside for asmuch as
two full months of the season (T. Hennebury, pers. comm. 1999). The proposed location for the marine
diffuser associated with the STP site in Dartmouth is within what is considered to be productive lobster
habitat that isfished regularly by at least two fishers, and occasionally by any of the other fishersfrom Eastern

Passage.

The proposed location of the marine diffuser in the Herring Cove areaiis also located in what is considered
to be productive habitat for lobster fishing. Fishersfrom al of the western shore ports of Halifax Harbour
fishtheentirelength of the coastline between Purcell’ s Cove and Chebucto Head. Commentswere made that
Watleys Coveisno longer aproductive harvest areafor |obster possibly dueto the poor quality of the water
and habitat due to the existing sewage outfall.

Pelagic Fishery

Herring and mackerel are the two principle pelagic species that are fished regularly in Halifax Harbour.
Figure 5.1 illustrates herring and mackerel fishing areas. Within the harbour, both of these speciesare fished
primarily as a bait source for the groundfish and lobster fisheries and, to a lesser extent, for human
consumption. There were no reports of herring being fished in the harbour as part of the herring roe fishery.
Other pelagic species that are fished in the Halifax Harbour area include gaspereau, which have a spring
migrationup the Sackville River and onrare occas ons, bluefin tunawhich have been caught within the bounds
of the harbour (B. Sullivan, pers. comm. 1999).

The herring fishery in Halifax Harbour is typically undertaken using either drift nets, gill nets or hand lines.
These fishing methods are considered fixed gear and as aresult, harvesting is controlled by the quotathat is
assigned to the fixed gear fleet for the coastal Nova Scotia herring stock in Area20. There are currently 42
licencesissued for fisherswithin the Halifax Harbour area, some of which belong to the Eastern Nova Scotia
Fishermen’s Protective Association and others which belong to the Halifax West Commercial Fishermen’'s
Association.

Herring are fished mainly along the outer reaches of the harbour, south of Point Pleasant Park and south of
McNabs Idand using gill or drift nets. The season for the herring fishery is 12 months throughout the year,
however, the herring aretypically fished according to thetiming of the runsaong the coast. The spring herring
run startsin late February and continues into March and April, whilethefall run usually startsin September
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(R. Young, pers. comm. 1999). Some fishers have reported fishing for herring throughout the harbour and
evenasfar north asMill Coveinthe Bedford Basin. The proposed site of the marine diffuser in the Herring
Cove areafallsdirectly within areported major herring migration path that is heavily fished by both Eastern
Passage and the western shore fishers (Figure 5.1).

Although the season is open from June 1 to December 31, mackerel ispredominantly fished asasource of bait
for the lobster or groundfish fishery from late summer to early fall. Thisfishery aso correspondsto timing
of the mackerd runs, usually with an early summer run and a later fall run, and is most active in the outer
reaches of the Harbour where the mackerel travel along the shoreline in tighter schools. Mackerel are
harvested using gill nets and hand lines aswell as mackerel traps, which are typically set along the western
shore of the Harbour between Fergusons Cove and Chebucto Head. There have been approximately four traps
or berths reported for this area (B. Sullivan, pers. comm. 1999).

Mackerel is also a very popular recreational species. The entire harbour area is subject to recreational
fishersin both pleasure crafts and from the shorelinein select locations. Thereisno recreational catch limit
for this fish and the season is generally from June to the end of the Labour Day weekend in September.
Mackerel arelikely to befished in the areas of the proposed Dartmouth and Herring Cove diffuser locations.

Gaspereau are fished during the spring runs up the Sackville River in Bedford and are regulated by Fisheries
and Oceans Canadathrough issuance of seasonal licences. The gaspereau are usually fished using either gill
nets, trap nets, or dip netsand are usually fished at the entranceinto theriver system inwhich they will spawn.
Gaspereau are also used as a bait fish for the groundfish and |obster fisheries.

Tuna are harvested during the summer months from June to October using either mid-water baited trawl or
harpooning. There are no tuna fishing licences registered for any of the Halifax home ports athough fishers
from other areas of the Maritime provinces fish al along the coast of Nova Scotia. Tuna are often fished
close to the coastline and can be chased into bays and harbours by vessels. One tuna was reported to have
been caught in the mouth of the Bedford Basin in the mid 1990s (B. Sullivan, pers. comm. 1999).

Groundfish Fishery

The groundfish fishery in Halifax Harbour is conducted primarily using handlines although there are some
reports of fishersusing baited trawl (longline) or gillnets (W. Eddy, pers. comm. 1999). Figure5.1lillustrates
areas of groundfish fishing. The directed fishery for both cod and haddock has been under moratorium since
1994 in NAFO division 4W. Both species continue to be fished under by-catch provisionsfor other directed
groundfish species such as pollock, white hake and Atlantic halibut. There are atotal of 40 licencesissued
for vessdls less than 13.7 m in length and these are the vessels most likely to be conducting groundfish
harvesting within the Harbour. The season for thisfishery isyear round, with some specific closuresfor both
spawning and juvenilerearing areaswithinthe4W division. Themost active part of the seasonisfrom spring
to mid or late summer.
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Anecdotal reportsfrom fishersindicate that the majority of groundfish harvesting takes place outside theinner
Harbour to the south of McNabs Island and off Chebucto Head in the deeper waters. There has been
groundfish harvesting throughout the Harbour, in particular to the southeast of Georges Idand around Ives
Knoll. Catch rates within the Harbour have been reported to be quite low and of little commercial interest.

Groundfish areal sofished recreationally withintheHarbour. Therecreational season extendsfromearly June
to theend of the Labour Day weekend in September (R. Y oung, pers. comm. 1999). Therecreational bag limit
for groundfish is five fish per day per person excluding Atlantic halibut.

Shellfish Harvesting

All shellfish harvesting including the collection of clams, mussels and oysters is prohibited due to fecal

coliform contamination within the boundaries of Halifax Harbour north of aline between Devils Island and
Chebucto Head.

Fish Holding Facilities

Four fish holding facilitiesthat use Harbour water asawater source for large fish aquariumsor for livefood
storage werenoted inthe HHCI assessment. They were contacted regarding the proposed | ocations of thefour
diffusers for the HHSP. They include:

Clearwater Fine Foods;

Dahousie Aquatron;

Fisherman’s Market; and

Bedford Institute of Oceanography.

DO O OO

Since the HHCI study, however, the facilities at Fisherman’s Market moved to alocation in Bedford Basin,
and as a result, there are no issues or concerns for this operation with respect to the proposed sewage
treatment project. Of the remaining three facilities, only one response from Clearwater Fine Foods was
received.

5.1.3 Resdual Environmental Effects Evaluation Criteria

A significant adverse effect results in a measurable reduction in afisher’ sincome as aresult of an adverse
effect to fish populations or as aresult of reduced fishing opportunity due to the presence of the outfall and
diffuser.

A positive effect is defined as one that increases the success of catch of fish by fishers in the harbour,

including re-opening shellfish harvesting.
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5.1.4 Potential Interactions, | ssues, and Concerns

The single greatest issue of all the fishers interviewed in relation to the proposed HHSP is the potential
reductionin the amount of gear fouling that currently occurs. Fishers stated that objectionable floatables are
often found attached to all types of gear that are used at any location in the harbour. Herring Cove fishers
stated that gill nets, drift netsand mackerel traps set near existing sewer outfall at Watleys Coveleft for more
thanafew days became soiled to the point that they had to be soaked and washed to remove the dirt and other
contaminants.

Other fisherswere concerned that the proposed | ocations of the Dartmouth and Herring Cove diffuserswould
degradelobster habitat inthese areas, aswell asdisturb themigration patternsof pelagic species. Therewere
no concerns indicated about the location of the proposed Halifax STP and diffuser.

Most fishers indicated that any system that would reduce the number of active outfalls and reduce the
floatables within the Harbour would be a definite improvement over the existing conditions. One fisher
indicated that only full secondary sewage treatment should be considered as the final option, stating that the
systemin its current configuration would only pipe the sewage away from the higher profile areas of the
waterfront and dump it in more remote locations that have viable fisheries.

Concernsindicated from one of thefish holding facilitiesincluded the high fecal coliform levelsthat are often
present in thewater and total dissolved organicsthat often result in high production of foaminthelivelobster
tanks. One concern about the proposed treatment systemwould be the potential increase in concentration of
dissolved organics as aresult of the consolidation of a numerous outfalls sewage and the dispersion from
single outfalls. These concerns are addressed in Section 5.1.5.2.

5.1.5 Analyss, Mitigation, and Residual Environmental Effects Prediction
5.1.5.1 Construction

The construction of diffusers associated with the Halifax STP site occurs in unproductive fishing grounds.
These areas are also generally inaccessible to fishing activity due to vessd traffic and jetties. Therefore
construction will have an negligible effect on commercial fishing in these locations.

The Dartmouth shorelineisfished for lobsters. Construction activitieswill haveatemporary affect onlobster
during trenching and installation of the portion of the outfall and diffuser which occursin productive lobster
habitat. Toavoidinteractionwith lobster fishers, the most effective mitigation isto avoid construction during
the lobster fishing season from the last week of November to May 31. Lobster are expected to recolonizethe
area after the outfall and diffuser are installed. The area of disturbance is less than one percent of the total
productive fishing grounds and therefore the effect is considered insignificant.
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The most actively fished of the proposed diffuser locations is at Herring Cove and surrounding waters.
Congtruction activity is potentially disruptiveto fishersinthisarea. If tunneling methods are employed then
the interaction is expected to be limited to the blasting at the shore end and diffuser area. 1f the construction
scheduling permits, blasting should be undertaken outside of the critical pelagic fishing periods. This
schedulerequirescommunication withlocal fishers, asthefishing periodsfor pelagicsfluctuateswith demand
and species migrations. This same mitigation is applicable to dredging and blasting a trench. As well,
adherence to Fisheries and Ocean’s “Guidelines for the Use of Explosives in or Near Canadian Fisheries
Waters’ (Wright and Hopky 1998) is required if blasting is to be used. As with the Dartmouth location,
lobster are expected to recolonize areas of the seafloor that may be disturbed by outfal and diffuser
construction.

Table 5.3 summarizes the residual environmental effects analysis for the construction phase.
5.1.5.2 Operation

The STP removal efficiency for suspended solids is expected to be 75 percent. Sedimentation of waste
particles may occur within the area predicted to be above background conditions as delineated by the three
percent effluent concentration (Figure 4.4)

Atthe Dartmouth STP, thediffuser location isremoved from the nearshorefishery, dilutionis relatively good,
and the benthic habitat is currently impacted by existing sewage discharges, and therefore, unproductive for
lobster. The location for the Halifax South diffuser is not a highly productive lobster fishing area. No
commercial fishing occursin the vicinity of the diffuser associated with the Halifax STP.

The Herring Cove area experiences the most commercial fishing effort of the four diffuser locations.
Floatabl es and sewage particulatesfoul gillnetsand pelagicfishtrapsset inthevicinity of anoutfall. Watleys
Cove is largely avoided because of this problem. The STP is expected to remove 100 percent of the
floatablesand 75 percent of suspended solids, thusthe potential for gear fouling at the diffuser sitesisreduced
significantly.

Dilution and dispersion is enhanced with the diffuser at 500 m from shore near Herring Cove. Althoughthis
exposes an areathat does not currently receive sewage waste by means of an outfall, the proposed site offers
sufficient depth for optimal mixing which is currently lacking at the Watleys Cove outfall location.

The consolidation of numerous outfalls to the STPswill result in an increase of effluent volume discharged
at the four outfalls. However thiswill result in widespread improvements to Harbour quality inthe Middle
and Outer Harbour areas. Of the four fish holding facilities, Dalhousie’ s Aquatron facility will experience
the most improvement asits intake is located in Northwest Arm. Due to an overall improvement in harbour
water and sediment quality, and benthic habitat, there will be an overal positive effect on commercial
fisheries and concerns raised by fish holding facilities will be adequately addressed.
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Table 5.4 summarizes the residua environmental effects analysis for the operations phase.

5.1.6 Follow-up and Monitoring

Verification of modelling results and removal efficiencies are undertaken through effects and compliance
monitoring, respectively. Regulatory agencies will assist HRM and its proponents to eval uate the need for
follow-up studies and monitoring.

5.1.7 Summary of Residual Environmental Effects Assessment

Congtruction of outfallsand diffuserswill be of short duration with disturbed areas of benthic habitat (where
productive) able to recolonize. Treatment of the sewage will remove 75 percent of the sewage related

particlesthat foul gear. Water quality and benthic habitat will beimproved, creating an overall positive effect
for commercial fisheries.
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Table5.3 Residual Environmental Effects Assessment M atrix

Valued Environmental Component: Commercial Fishery (Construction)
Significance Criteriafor
Project Activity | Potential Positive Mitigation Environmental Effects
(P) or Adverse
(A)
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blagting for fishing activity C Compliance with DFO Guidelines For the
outfall/diffuser C Disturbanceto Use of Explosivesin or Near Canadian
fish and lobster Fisheries Waters
(A)
KEY

Magnitude: 1=Low: e.g., specific group or habitat, localized, one generation or less, within natural variation; 2 = Medium: e.g., portion of a population or habitat, 1 or 2 generations, rapid and
unpredictable change, temporarily outside range of natural variability; 3 =High: e.g., affecting awhole stock, population or habitat outside the range of natural variation

Geographic Extent: 1=<500 m? 2 =500 m?-1 km? 3 =1-10 kn? 4 = 11-100 km?; 5 = 101-1000 km?; 6 = >1000 km?

Duration:  1=<1month; 2=1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5 = > 72 months

Frequency: 1=<11 eventslyear; 2 =11-50 events/year; 3 = 51-100 events/year; 4 = 101-200 events/year; 5 = >200events/year; 6 = continuous

Reversbility: R = Reversible; | = Irreversible

Ecological/Socio-cultural and Economic Context: 1 = Pristine area or area not adversely affected by human activity; 2 = Evidence of adverse effects.

Residual Environmental Effect Rating: S= Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmental Effect

Confidence: 1= Low level of Confidence; 2 = Medium level of Confidence; 3 = High level of Confidence
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Table5.4 Resdual Environmental Effects Assessment Matrix

Valued Environmental Component:

Commercial Fishery (Operations)

Significance Criteriafor

Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental
Effect =
S | ®

= | 3 3 | B 8
-§ o) S c o
S o O o S
|_>|j g (&) = o f
o 3 2 |8 |2 | §
@ = L = e ! O
gl = c el o £ ad “—
Z = i) ‘D (@] 8 g 0 o
I =2 8 o Su | 5% T
e 8 5 3 372 8 = &
= 0] a 04 o & X O 4
Discharge of treated C Reductioningear | Condderation of siting the outfall closer to 3 4 5/6 R 2 P 3

sewage effluent fouling Watleys Cove (currently impacted by

(P) sewage and less heavily fished).
Refer to Table 5.3 for Key.
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5.2  Archaeological and Heritage Resour ces

For the purposes of this report archaeological and heritage resources are defined as those physical remains
whichinform us of the human use of and interaction with the physical environment. These resources may be
both above and bel ow the surface of the ground and cover the earliest prehistoric timesto therelatively recent
past.

An archaeological resourceisawork of past human activity, or zoological, botanical, geological, or other
natural materials found in association with such activity, that:

C isprimarily of value for its prehistoric, historic, cultural, or scientific significance; and
C lay on, or was buried or partialy buried in land in the province, including land covered by water.

Heritage resources are generally considered to include historic period sites such as cemeteries, heritage
buildings and sites, monuments, and areas of significanceto First Nations or other groups. Prehistoric refers
to the time before the arrival of non-Aboriginal peoples.

Additional information on this VEC can be found in component studies conducted for the HHSP:
“Archaeologica Screening, Proposed STP Site, Barrington/Cornwallis/Upper Water Streets” (ADI 1999);
and “ Archaeological & Heritage ResourcesOverview Assessment” (WEL 1999a). Thefollowing documents
prepared for the HHCI project are also relevant to this VEC: * Environmental Assessment Report”, Sections
4.6 and 7.8 (HHCI 1992); “ Dartmouth Heritage Resources’ (WEL 1991f); “ Heritage Resource Survey of the
Halifax Collector Tunnel” (Porter Dillon 1991a); and “Marine Archaeological Survey” (JWEL 1991g).

5.21 Boundaries

Archaeol ogical and heritageresourcesmay beaffected by any surficial or subsurface Project related activities
or disturbances of the areawithin which these resources arelocated. The major interaction between Project
activities and heritage resources will therefore occur during construction activities. The spatial boundaries
of these interactions will be entirely within the physical limits of these activities. The tempora boundaries
for the assessment will include the duration of construction. However, any potential adverse effect will be
permanent, as no archaeological site can bereturned to theground initsoriginal state. Longer term temporal
boundaries will be considered in terms of erosional action around areas of construction which could
negatively affect the integrity of heritage resources.
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5.2.2  Description of Existing Conditions

Archaeological resources inthe province of Nova Scotia are protected under the Special Places Protection
Act, administered by the Nova Scotia Museum (NSM). Sites which are considered to be valued as
archaeol ogical resources may not be disturbed except under strictly controlled conditionsimposed by terms
of a Heritage Research Permit. The NSM is also responsible for approving or modifying recommended
mitigation measures.

Limitationsimposed on thisassessment includetheinability to accurately and completely predict the presence
of all existing archaeological sites. However, previous experience in the area and with similar projects
allowed the study team to develop a predictive model which, it isanticipated, hasidentified most of the sites
or areas of high potential on or near the Project boundaries.

Relevant heritage resources surveys were conducted for both the previous HHCI project (1991 studies) as
well as the current HHSP studies; these included:

C theproposed STPlocationsat: Halifax, Dartmouth (ADI 1999; IWEL 1999a), and Herring Cove (assuming
location at Hospital Point);

C the Dartmouth collector tunnel system (JWEL 1991f); and

C the Halifax collector tunnel system (Porter Dillon 1991a).

The objectivesof these studieswereto identify all known and potential archaeological and heritage resources
located within the area of the various project components. Specific types of resources considered during the
surveys were:

C known and potential structures of historic or architectural significance located within the Project areas,

C knownand potential First Nations and Euro-Canadian archaeological siteswithin the Project areaswhere
subsurface disturbance will occur; and

C knownand potential First Nationsor Euro-Canadian archaeol ogical siteslocated within the areaof marine
outfalls and diffusers.

M ethodology

The assessment of heritage resource potential within the Project areas was composed of two major segments,
aprogram of background research, followed by field surveys.
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Background Research

Theinitial step in the assessment of each of the project components wasto examine the various project plans
to determine physical project boundaries. Several siteswere visited to conduct a preliminary assessment of
visible heritage resources, and to determine heritage potential and appropriate field survey strategies.

Historic backgroundinformation was obtai ned from anumber of sourcesfor boththe HHCI and HHSP studies,
including:

Nova Scotia Museum;

Dartmouth Heritage Museum;
Maritime Museum of the Atlantic;
Public Archives of Nova Scotia;
Land Registry Information Service;
Haifax Defence Complex;
Maritime Command Museum;
Department of Natural Resources Map Library;
Saint Mary’s University Library;
Dahousie University Library; and
Halifax Regional Library.
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Additional information was solicited from personswith knowledge of the harbour and variousterrestrial and
marine heritage resources. Information regarding the use of the study area by First Nations for traditional
purposeswas solicited from the Confederacy of Mainland Mi’ kmag and the Union of Nova Scotialndians(D.
Christmas, pers. comm. 2001; D. Julian, pers. comm. 2001). No evidenceregarding First Nationstraditional
use of lands to be used by the Project has been identified to the study team at thistime.

Field Surveys

Field surveys were conducted using standard archaeological field procedures and in accordance with the
provision of the Special PlacesProtection Act. Survey work involved: theidentification of visible heritage
features or structures; field assessment of heritage potential for sites where no visible or known subsurface
features had been documented; and, either walking transects and/or subsurface testing at various locations
where project facilities will be constructed ( ADI 1999; JWEL 1991f, 1999a; Porter Dillon 1991a).

Anevaluation of archeol ogical potential al ongthe collector sewer routeswasconducted for the HHCI project.
Most of these routes are similar for the HHSP. Asit was not feasible to survey the entire length of each of
the collector sewer routes, field teams focussed on areas identified as potential locations of construction
shafts and construction yards where tunnelling was proposed. 1n general, proposed tunnels will be located
several metres below ground in solid bedrock. The potential impact on heritage resources will be in the

HHSP C Environmental Screening C October, 2001 Page 118



upper few metres of access shaftsand construction yards. The exception to thisarethose areaswhere sewers
will beconstructed using trenching, particularly along the north end of the Dartmouth lineand at Herring Cove.

Subsurface testing was conducted for the HHCI using manua and mechanical means. Although manual
excavationwasthe preferred methodol ogy, infill depositsin the most heavily urbanized areas of Halifax and
Dartmouth required the use of abackhoe (JWEL 1991f; Porter Dillon 1991a). It should be noted that testing
was not possible at some sites due to particular site characteristics (i.e., presence of pavement or buildings).

Artifacts recovered during the field surveyswere analysed where appropriate, conserved when needed, and
catalogued according to standard archaeologica procedures. No subsurface testing was conducted for the
1999 studies of the proposed STP sites for HHSP.

An archaeological assessment was conducted at the Chain Rock Battery in Point Pleasant Park to determine
archaeol ogical resourcesinthevicinity of the proposed pumping stations. The Chain Rock Battery datesfrom
1762 and was rebuilt three times up to the twentieth century (R. MacDonald, pers. comm. 2001). The exact
extent of the battery is unknown but remains of its earthworks are clearly visible on the site. The
archaeol ogical assessment included: consultation with NSM and Parks Canada personnel; archival review;
and sub-surface testing for unrecorded archaeological resources.

Anarchaeological assessment was also conducted at the proposed alternate Halifax STP sitein the Halifax
Dockyard. The Naval Dockyard has been in active operation since the founding of Halifax in 1749 and has
attracted much civilian activity. Thelocation of the potential archaeol ogical resourcesisnot well known but
the archaeol ogical potential for thisareais predicted to be moderate to high based on thelack of development
withinthe study area. The archaeol ogical assessment of thissiteincluded: consultation with NSM and DND
personnel; archival review; and sub-surface testing for unrecorded archaeological resources.

Results of Field Program
Historical Background

Records at the Nova Scotia M useum indicated that no planned HHSP facilitiesareto belocated on any known
prehistoric archaeological sites (MARI 2000). However, there are a number of prehistoric archaeol ogical
sitesin the Greater Halifax areathat demonstrate the occupation and use of the harbour area from the retreat
of the last Pleistocene glaciers 10,000 years ago, up to the period of contact between the Mi’kmag and
European settlers.

Archival and background information indicates that many of the Project related facilitieswill belocated on
or very near to land that has been used throughout the 250 year history of Halifax and Dartmouth. In particular,
the central portion of the Dartmouth collection system and the south portion of the Halifax collector system
run through areas of long historic use (JWEL 1991f; Porter Dillon 19914). Archival research also indicated
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that the land for the proposed Herring Cove STP site had at onetime been thelocation of ahistoric homestead
(JWEL 19994). Most of the remaining features of thishomestead (e.g., cellar) have been removed during the
construction of afibre optics cable facility located landward of the proposed STP site.

Underwater marine heritage resources are located near two of the proposed STP outfall/diffusers. This
includes three shipwrecks near the Herring Cove site and two shipwrecks near the Dartmouth site (JWEL
1999a). Only one of the shipwrecks at the Herring Cove site, the Deliverance, could potentially be affected
by the proposed outfall/diffuser location. At the Dartmouth site, the Trongate wreck has been recorded as
lying where it could potentially be affected by the outfall/diffuser, depending upon final placement of he
outfall pipe.

Along the collector system asdefined by the HHCI project in 1991, 14 siteswereidentified has being subject
to surface disturbance. Nine of these sites were tested for subsurface features (JWEL 1991f). Five
archaeological sites were discovered as aresult of testing, and were assigned Borden numbers by the NSM
(HHCI 1992). The location and heritage resources from the HHCI study still relevant to the HHSP are
detailed in Table 5.5.

Tableb.5 L ocation and Nature of Discovered Heritage Resour ces

L ocation Borden # Resour ce
Halifax
Sackville and Lower Water n‘a Deposits of construction rubble; building foundation; ceramic tile drain;
Streets variety of 19" century artifacts
Barrington Street, between n‘a Burned refuse dump; four 19" century artifacts

Y oung and Hanover

Dartmouth

Geary Street BdCv 16 | Dartmouth railway station, late 19"/early 20" century
Maitland Street BdCv 17 | 19" century wharf/public dock
King Street BdCv 18 | 19" century dump site
Jamieson Street BdCv 19 | Late 19"/early 20" century dump site
Ferguson Road BeCv 18 | Mid to late 19" century domestic structure

Herring Cove
Umlah Site BdCv 31 | Historic cellar foundation; linear stone walls; domestic artifacts

Halifax

A visual inspection of theHalifax STP sitereveal ed that although all historic buildings have been demolished
due to redevelopment over the latter portion of the 20" century, there are still remnants of 19" century
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structures and other historic features at ground level, particularly in areas which are not presently devel oped
(ADI 1999).

Along the collector system a visual reconnaissance was made of six shaft locations proposed by HHCI.
However, subsurfacetesting occurred at only three sites, mainly dueto the presence of existing roadwaysand
parking areas which did not allow access to the ground surface (Porter Dillon 1991a). Subsequent project
redesign has changed thelocation of two of thetunnel system accesssites (H7 and H8inthe 1991 study), only
one of which had been tested (H7). At both locations along the current tunnel alignment where testing has
occurred (i.e., Sackvilleand Lower Water, Barrington between'Y oung and Hanover) archaeol ogical materials
were encountered (Porter Dillon 1991a). These results are detailed in Table 5.5.

Archaeological testing at the proposed pumping station at Chain Rock revealed no archaeological features.
A visua inspection of the cove north of the Chain Rock Battery site revealed no evidence to support pre-
contact occupation of the cove (In Situ 20014).

Archaeological fieldwork at the proposed alternate STP siteidentified two areas of moderate archaeol ogical
potential. Thefirstisthenorthwest corner of the HRM property bordering Artz Street wheretesting indicated
existence of intact late 19" and 20" century industrial deposits. The second area of archaeological potential
was at the south end of the site on either side of the former Gerrish Street where two late 19" to 20" century
cellarswere identified (In Situ 2001b).

Dartmouth

A visual inspection of the Dartmouth STP sitewasundertaken for thisstudy. All of theland wherethefacility
isproposed to belocated istheresult of infilling. While no known archaeological or heritage resourcesexist
at this site, the waterfront location suggests the possibility that there could be prehistoric archaeological
resources within the project site boundaries. The proposed forcemains and collector sewers at the north and
south ends of the Dartmouth collection system will run either under roads or al ong areas which have not been
subject to archaeological testing.

Herring Cove

An archaeological assessment was conducted of the Herring Cove STP site (JWWEL 1999a). A number of
features related to a domestic homestead were located in the area of the proposed STP site (Table 5.5). A
historic cellar (BdCv 31) has been mapped and partially excavated during an archeological assessment
conducted for the development of the fibre optic cable facility subsequently built at the site. A number of
artifacts associated with the house place the date of occupation in the mid 19" century (JWEL 1999). A
number of stone walls related to the cellar are till standing on the property.
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No archaeol ogical assessment hasbeen conducted onthe proposed Herring Cove coll ector system or pumping
station facility.

5.2.3 Resdual Environmental Effects Evaluation Criteria

A dgnificant adverse effect is one which comprises any unmitigatable Project related disturbance to, or
destruction of, archaeological or heritage resources considered by affected communities, First Nations, or
provincia heritage regulators to be of mgor importance due to factors such as rarity, condition, spiritua
importance, or research importance.

A positive effect is one that results in enhanced understanding of local, regional, or cultural heritage through
increased knowledge, or provides physical protection for a site that might otherwise have been destroyed
through natural or non-Project anthropogenic events, in the absence of the Project.

5.2.4 Potential Interactions, |ssues, and Concerns

Certain activities associated with the construction of the proposed STPs and collector systems will cause
surficial or subsurface disturbance which could affect archaeological and heritage resources. These
disturbances, if unmitigated, could result in theloss of the resource and the potential knowledge to be gained
fromitsinterpretation. Asaresult of the archaeological and heritage resources research program conducted
for this assessment, 23 areas of heritage potential have been identified within the limits of Project-related
facilities (refer to Table 5.6).

Effects on archaeological and heritage sites are not likely to occur during the operation phase of Project
facilities, being limited to possible subsurface disturbance during facility maintenance. With new information
being gathered and made available to researchers, communities, regulators, and other stakeholders, the
potential overall effect of the project could be seen as positive.

525 Analyss, Mitigation, and Residual Environmental Effects Prediction
5251 Construction

A total of 23| ocationsof archaeol ogical/heritage potential have beenidentified withinthelimitsof the Project
(Table 5.6). Eighteen of these sites were examined for the HHCI project. The remaining locations are the
result of differences between the HHCI and HHSP. In generd, it is preferable to avoid areas of elevated
heritage potential. However, avoidence may not be practical, particularly for the Project areasin downtown
Halifax and Dartmouth, where historic occupation is widespread, and any location chosen for project
facilitiesislikely to encounter heritage remains. A number of Project sites have been tested and the heritage
resources recorded (Table 5.5). All of the heritage areas identified could be adversely affected by Project
activities if recommended mitigation for each location is not followed. Locations and recommended
mitigation procedures are presented in Table 5.6 and described below for each of the Project aress.
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All 23 siteswill requiremonitoring by aqualified archaeol ogist during Project construction activities. A total
of five sites (threein Halifax, one each in Dartmouth and the Herring Cove sites) will require archaeol ogical
assessment and/or subsurface testing prior to any construction activities due to differencesin Project design
between HHCI and HHSP. These areas were not tested for the HHCI project. If heritage resources are
identified during testing or monitoring further archaeological work, possibly including archaeologica site
excavation, may be required. Appropriate mitigation will be determined by the archaeological monitor and
personnel from the NSM.

Table5.6 Recommended Mitigation for Heritage L ocations
Site Mitigation
Halifax

Sackville & Lower Water Streets Monitoring during construction

Duke & Lower Water Streets Pre-construction assessment; monitoring during construction
Barrington Street between Y oung & Hanover Monitoring during construction

Duffus & Barrington Streets Monitoring during construction

Chain Rock Pumping Station to Ocean Terminals Pre-construction assessment: monitoring during construction
Point Pleasant Drive/Halterm Entrance Pre-construction assessment; monitoring during construction
Halifax STP and/or Alternate STP Site Pre-construction assessment; monitoring during construction

Dartmouth

Ferguson Road Monitoring during construction

Jamieson Street Monitoring during construction

Geary Street Monitoring during construction

King Street Monitoring during construction

Maitland Street Monitoring during construction

Pinehill Road Monitoring during construction

Cuisack Street Monitoring during construction

Grove Street Monitoring during construction

Lyle Street Monitoring during construction

North Street Monitoring during construction

Melva Street Monitoring during construction

Forcemain and Collector Sewer, North End Monitoring during construction

Forcemain and Collector Sewer, South End Pre-construction assessment; monitoring during construction
Dartmouth STP Monitoring during construction

Herring Cove

Herring Cove Pumping Station & Forcemain Pre-construction assessment; monitoring during construction
Herring Cove STP Monitoring during construction
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Halifax

A total of seven sites within the Halifax STP and collector route will require further archaeological work
(Table5.6). Threeof these sites, Duke and Lower Water Streets, the Halifax STP site (and/or aternate site),
and the Point Pleasant Drive/Halterm Entrance will require pre-construction archaeol ogical testing to fully
delineate heritage features and/or potential. Construction monitoring is recommended for all seven sites
(Table 5.6).

Dartmouth

A total of 14 sitesfor the Dartmouth STP and collector system could be affected by Project related activities.
Nine of these sites - Cuisack Street, Old Ferry Road, Maitland Street, King Street, Geary Street, Jamieson
Street, Pinehill Road, and Ferguson Road - have been subject to previous testing, resulting in the recording
of five archaeological sites (Table 5.5). Archeological monitoring during construction is recommended for
al 14 sitesif subsurface distance isto take place.

Herring Cove

The Herring Cove pumping station and collector system hasnot yet been assessed for archaeol ogical sitesand
heritage potential. It is recommended that once final plans for this facility are determined that a full
archaeological assessment of the Project facilities be undertaken prior to Project activities. Monitoring of
constructionactivities at thesefacilities, aswell asthelocation of the STPisaso recommended (Table5.6).

Table 5.7 summarizes the residual environmental effects analysis for the construction phase.
5.25.2 Operation

Adverse effects on archaeol ogical and heritage resources during operations are unlikely to occur. Potential
effects would be limited to inadvertant subsurface disturbance of resources during facility maintenance in
previously undisturbed areas. Mitigation consists of worker education to minimise the risk of such effects.
Table 5.8 summarizes the residual environmental effects analysis for the operation phase.

5.2.6  Follow-up and Monitoring

Follow-up work required includes more clearly delineating the location of outfalls in order to minimize
potential effects on underwater heritage sites. It is aso recommended that an archaeological assessment be
made of Project facilities not yet identified including sludge management facilities and any new accessroads
into Project facilities. 1t should also be noted that any changesin the Project which are not covered by either
the HHCI or HHSP studies will require further archaeological assessment.
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Recommendations for archeological monitoring are presented as construction mitigation measures in
Section 5.2.5.1. No long term monitoring of project operations on heritage resources is required.

527 Summary of Residual Environmental Effects Assessment

The development of the proposed STPs and related collector system has the potential to disturb any
archaeological or heritage sites that may exist within these areas during surficial and subsurface Project
activities. Assuming that proper mitigative procedures are followed and recommended follow-up work is
completed prior to construction, significant adverse residual environmental effects of the Project on
archaeological and heritage sites are not likely. Moreover, with new information being gathered and made
available to researchers, communities, regulators, and other stakeholders, the potential effect could be seen
as positive.
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Valued Environmental Component:

Table5.7 Residual Environmental Effects Assessment Matrix
Archaeology and Heritage Resources  (Construction)

Significance Criteriafor

Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
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Effect =
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collector system, archaeological, disturbance
induding pumping heritage or Contingency plan for discovery of resources
stations traditiond land use Archaeological excavation of resources which may be
Ingtallation of resource disturbed
surface shafts (A)
associated with
tunneling
STP excavation
Sludge management
facility excavation
C Improved No mitigation required na na 5/6 na 2 P 3
understanding of
cultural history
(P)
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Table5.7 Resdual Environmental Effects Assessment Matrix
Valued Environmental Component:  Archaeology and Heritage Resources  (Construction)

KEY
Magnitude: 1=Low: eg., dl or part of asite of minor importance, common resource with virtual duplicates; 2 = Medium: e.g., al or part of asite not fully assessed, part of arapidly
depleting group of sites; 3 =High: e.g., al or part of asite considered to be of major importance due to individual attributes or rarity.
Geogr aphic Extent: 1=<500m? 2 =500 m?-1km? 3=1-10 km? 4 = 11-100 kn?, 5 = 101-1000 kn; 6 = >1000 knm?
Duration: 1 =<1month; 2= 1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5 = > 72 months
Frequency: 1=<11 eventslyear; 2 = 11-50 events/year; 3 = 51-100 eventsyear; 4 = 101-200 events/year; 5 = >200events/year; 6 = continuous

Reversbility: R = Reversible; | = Irreversible

Ecological/Socio-cultural and Economic Context: 1 = Pristine area or area not adversely affected by human activity; 2 = Evidence of adverse effects.

Residual Environmental Effect Rating: S = Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmental Effect
Confidence: 1=_Low level of Confidence; 2= Medium level of Confidence; 3 = High level of Confidence
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Table5.8 Residual Environmental Effects Assessment Matrix
Valued Environmental Component:

Archaeology and Heritage Resources (Operations)

Project Activity

Potential Positive (P) or
Adverse (A)
Environmental Effect

Mitigation

Significance Criteria for
Environmental Effects
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Facility maintenance or repair Inadvertent C Monitoring 2 2 5/6 | 2 N 3
involving subsurface disturbance disturbance of C Education
previoudy undisturbed | C Contingency plan
resources
(A)
Refer to Table 5.7 for Key.
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53 Land Use

Land useis considered aV SC dueto itsimportance to residential communities and the local economy in the
respective study areas. Any Project-related effect on land use has the potential to alter established patterns
of activity within these communities. Other potential effectson landsin the study area are discussed in other
sections of this report (Section 4.1, Atmospheric Resources; Section 5.4, Transportation, and Section 5.5,
Public Health).

The following documents prepared for the HHCI project are also relevant to this VSC: “Environmental
Assessment Report”, Sections4.2,4.3,4.4, 7.2, 7.3, and 7.5 (HHCI 1992); “ Demographics, Land and Water
Use” (Porter Dillon Limited 1991b); “Community Profiles’ (MacLaren Plansearch Limited 1991b); and
“Tourism and Recreation” (JWEL 1991h).

531 Boundaries

The spatial boundaries of the assessment of land use have been developed in consideration of the specific
typesof land use (e.g., residential, commercial/industrial) and potential effects and potential Project-related
effects on use of the land. The assessment boundaries related to the proposed STP sites (250 m radius) are
indicated on Figures 5.2, 5.3, and 5.4. Spatial boundaries associated with collector systems areindicated on
Figures 2.2 to 2.4. Though different land uses may be affected by different Project activities at various
periods during Project construction, the temporal boundaries for the assessment are regarded as continuous
during all phases of the Project. Seasonal considerations for land use are an important temporal boundary
during Project operation due to increased outdoor activities and potential increase/reduction in sewage-
related effects.

Animportant temporal consideration for thisassessment isthat the various Project components are scheduled
to be constructed over a 10 year period. Land use could potentially change significantly over that period of
time. It may be necessary to review aspects of the assessment pertaining to land use for currency as
components of the Project near development.

5.3.2 Description of Existing Conditions
Existing land use in the study areas was characterized through field reconnaissance, review of relevant

municipa planning documents, associated documents, and consultation with municipa planning staff and
development officers.

Overview of Harbour Use

Metro Halifax (including the former City of Dartmouth, City of Halifax, and Town of Bedford) isthe magjor
urban centre of the Atlantic Provinces. The population of the HRM is approximately 330,000 (Statistics
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Figure 5.2 Municipal Zoning of the Halifax STP Site and Surrounding Lands
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Figure 5.3 Municipal Zoning of the Dartmouth STP Site and Surrounding Lands
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Figure 5.4 Municipal Zoning of the Herring Cove STP Site and Surrounding Lands
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Canada1996). For amost 250 years, Halifax has been aninternationally important naval port. Inthe 18" and
19" century, the harbour and its strategic North American location enabled it to play apivota rolein Britain's
acquisition and defence of much of Canada. In the First and Second World Wars Halifax was still of great
importance as a centre for Allied trans-Atlantic convoys and as a base for the Allies North Atlantic
Operations. Halifax still remains animportant naval and commercial shipping port and hasflourished within
the world’ s second largest natural harbour (Norris and Patterson 2000).

Tourismand recreational usesof Halifax Harbour have alwaysbeen important partsof the cultural community
of Halifax. The current high level of tourism in and around Halifax Harbour was facilitated by the 1984
International Tallships event and the 1995 G-7 Summit. Those events promoted investment dollars in
Halifax’s tourism industry and more specifically Halifax’s waterfront. In general, tourism in Halifax has
grown into a multimillion dollar industry.

Georges and McNabs Islands play an important cultural and recreational role in the history of Halifax
Harbour. Georges Island, a small drumlin located in the middle of Halifax Harbour, occupies a strategic
location which made it ideally suited to becoming the heart of the seaward defences for Halifax's important
naval base. For nearly two hundred years Georges Island was the scene of constant military activity and in
recognition, it was designated as a national historic site in 1965. Parks Canada is responsible for the
preservationand stabilization of thecultural resourceson Georgeslsland. Parks Canadaiscurrently preparing
George' s Idand for public visitation; nevertheless, the idand is currently not open to the public due to the
fragile and unstable condition of the site.

McNabsldand, approximately 5kmlong by about 1.5 kmwide, issituated near the mouth of Halifax Harbour.
For three-quarters of a century McNabs Idand and its various military installations served as the gatekeeper
of Halifax Harbour guarding the outer channels to the harbour. Through two World Wars, MacNabs Idand
housed the Port of Halifax’ s Examination Station that was responsible for the crucial task of checking ships
to ensure that they did not pose a risk to port security. Fort McNab was decommissioned in 1959 and
ownership was transferred to Parks Canada. Several private companies provide ferry service to, and/or
guided history nature tours of, McNabs Island as well as Lawlors Island and Devils Island, both located in
Halifax Harbour. Since 1991, the non-profit group, the Friends of McNabs Island Society has sponsored an
annua Spring Beach Sweep of McNabs|dand; asof 1999 they have collected more than 6,000 bags of beach
litter, a portion of which originatesin sewage.

The harbour supports constant commercia and nava traffic including the oldest continuously operating
saltwater ferry (since 1752) in North Americawhich connects Halifax and Dartmouth. The recreational uses
of Halifax Harbour are extensive. The Waegwoltic Club, located on the Northwest Arm, offers sailing,
boating, swimming and tennis activities. The Saint Mary’s Boat Club, also located on the Northwest Arm,
houses both the Sea Sun Kayak School & Adventures Tours, and the Halifax Rowing Club which make
extensive use of the harbour during summer months. Recreationa sailing isapopular harbour activity. The
membership of the Alderney Sailing & Boating Association, Armdale Y acht Club, Bedford BasinY acht Club,
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Dartmouth Y acht Club, Royal Nova Scotia Y acht Squadron, Saint Mary’s Boat Club, and the Shearwater
Yacht Club all use Halifax Harbour extensively during the summer boating season. In addition to private
sailboats, local tour operators also offer harbour cruises. Halifax Harbour also has a well-devel oped
industry of deep seafishing, nature tours, and whale watching tours.

Several parksand tourist facilitiesexist along the harbour waterfront including: the DeWolfe Park in Bedford;
Seaview Park on the Narrows in Halifax; Point Pleasant Park and Sir Sandford Fleming Park (The Dingle)
on the Northwest Arm; Ferry Termina Park in Dartmouth. Additional tourist facilities that have developed
along specific areas of the harbour’ s waterfront include: the Halifax boardwalk; and Fisherman’'s Cove at

Eastern Passage.

Point Pleasant Park isa 75 ha park at the tip of the Halifax peninsula, jutting into the mouth of the harbour.
It has extensive walking paths (38 km of trails) along the coast and through forest, and contains ruins of
several fortresses, once part of the Harbour defence systems. Sir Sandford Fleming Park isa 38 hapark with
walking trails and sandy beach onthe Northwest Arm. The Park’ smost distinctive featureis Dingle Tower,
built in 1912 to commemorate 150 years of representative government.

Ferry Termina Park is located along Dartmouth’s harbour edge past the Dartmouth Marine Slips. This
waterfront park islocated wherethe ship Alderney landed, carrying thefirst 353 settlersto Dartmouthin 1750
from Gravesend and Plymouth, England. This park contains numerous monuments dedicated to the area’s
maritime history aswell asthe World Peace Pavilion (containing stones and bricks donated by more than 70
countriesincluding aportion of abrick from the Great Wall of Chinaand a piece of the Berlin Wall) opened
during the 1995 Halifax G-7 Economic Summit. Adjacent to the Ferry Terminal is Alderney Gate, a large
office, library and commercial complex. The adjoining Alderney Landing includes Dartmouth’s farmers
market, avisual arts gallery, speciaty shops, live theatre and a Visitor Information Centre. Extending from
Alderney Landing is an Events Plaza designed and equipped for outdoor festivals and events.

The Halifax boardwalk runs uninterrupted for 3.8 kilometres, connecting businesses and visitor attractions
along the Halifax waterfront. One of those attractions, the Maritime Museum of the Atlantic, isthe oldest and
largest Maritime Museum in Canada. Several blocks north of the Maritime Museum are the Historic
PropertiesDevel opment whichisCanada soldest surviving group of waterfront warehousesand now amajor
tourist attraction. The Historic Properties are located next to the Halifax Sheraton, the only waterfront hotel
on Halifax Harbour. A boardwalk connects the Halifax Sheraton to the new waterfront Casino Nova Scotia
on Lower Water Street.

The Fisherman’s Cove area at Eastern Passageisaworking fishing village which offersavariety of “access

totheocean” activities. Visitorsto Fisherman’ s Cove can enjoy theboardwalk, toursto McNabsand Lawlors
islands, deep-seafishing, local shops offering East Coast crafts, and the seafood restaurant.
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Waterfronts in North America have historicaly been marginalized lands. However, cities now covet the
waterfront and actively redevel op theselands asthe cornerstonesto their urban centers. TheHRM isactively
redevel oping the waterfront, as evidenced by the recent devel opment of the Bishop's Landing project, anew
238-unit residential complex, which isthe first multi-unit residential development on Halifax Harbour.

The Halifax waterfront planning process was officially launched by Halifax Regional Council and the Board
of Waterfront Devel opment Corporation Limited in January, 1999. Since then, the Waterfront Devel opment
Corporation Limited and HRM have been working with the public and stakeholdersto createaplan for future
open spaces and development of the Halifax waterfront.

The final draft “Open Space and Development Plan” (EDM 2001) includes. a detailed analysis and
recommendations on the context of the study area; principles (outlined below); a detailed vision of the
waterfront; a civic structure context; architectural and place making guidelines; and market assessment and
economics. Thefollowing seven principlesform the core challengesfor the future devel opment of the Halifax
waterfront and have been incorporated into the plan:

1. Maintain Continuous Public Access

2. Increase Connections Between the Waterfront and Other Parts of HRM
3. Improve Public Street Corridor Views and Connections

4. Improve Open Spaces

5. Encourage Mixed Waterfront Land Uses

6. Respect the Character of the City

7. Development Should be Fiscally Responsible.

In summary, Halifax Harbour, and especially the harbour edge, is in many ways the social, cultural, and
economic hub for the citizens of the HRM and, to an important degree, the entire province of Nova Scotia.
The Haifax and Dartmouth waterfronts are in the process of redevelopment as multi-use areas intended to
bring residents and visitorsinto closer proximity to the harbour. The quality, and possibly extent, of harbour
related activities, particularly thoserel ated to tourism and recreation, are adversely affected by the poor water
quality inthe harbour dueto theintroduction of untreated sewage. Sewage related effects, particularly in the
waters and shoreline near sewer outfalls, have been widely reported to include odour, visible sewer “ boils’
and ungdlightly “floatables’. Shellfishharvestingisprohibited dueto bacterial contamination. Primary contact
recreation (e.g., swimming, windsurfing) is either prohibited or ill advised due to the health risk associated
with sewage contaminated water.
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Proposed STP Sites
Halifax

The proposed Halifax STP Siteis a 9,000 square metre property encompassing a block of land bounded by
Cornwallis Street to the north, Barrington Street to thewest, and Upper Water Street to the east. The proposed
STP siteislocated within the Peninsula North Planning Area - Area 7 and is east of the Brunswick Street
Heritage Area. The site is currently zoned C-3 Industrial. HRM owns the entire city block on which the
proposed STPwould bebuilt. Currently thisblock containsacar rental agency and an automotiveglassrepair
shop on land and buildings leased from HRM. The proposed Halifax STP site, alterative site and study area
is shown on Figure 5.2.

The proposed alternate Halifax STP siteislocated approximately 350 m north of the proposed Halifax STP
site. Thisalternate siteis 23,000 n¥ areawith agenerally north-south axis. The site is steeply graded from
its western boundary on Barrington Street down to the CFB Halifax parking lot on the eastern boundary. The
steeply graded portion of the site comprises more than 30 separate parcels of property, all owned by HRM.
The CFB Halifax portion of the siteis paved parking lot with a capacity of approxiamately 250 vehicles.

Residentia Land Use

The STP site does not contain or abut any residential properties. Residential land use within the study area
consists primarily of medium density residential use along Brunswick Street including a concentrated area
of registered heritage propertiesinthe Brunswick Street Heritage Area. The Heritage Areacontainsregistered
heritage propertieswith similar architecture and historical development and generally retainsthe atmosphere
of aVictorian streetscape.

The Heritage Areaa so abutsthe Brunswick Street Comprehensive Development District. Any devel opment
of the Brunswick Street Comprehensive Devel opment District must generally conformto theintent of policies
set out for the Heritage Area, which specifies that development must enhance, and complement the
neighbourhood (HRM 2000b, Section XI - Policy 9.7.1).

Properties|ocated across Barrington Street to the immediate west of the Project site are designated by HRM
for future high density residential development. The Brunswick Street Heritage areaisdesignated for medium
density residential. The Brunswick Street Heritage Society has been an active member of the HHSP
Community Liaison Committee for Halifax North (refer to Section 9 for more information on Public
Consultation).

The proposed alternate Halifax STP site generally reflects the same neighborhood characteristics as the

current proposed STPsite. Specificaly, thealternate site doesnot contain or abut any residential properties.
The siteislocated on the eastern side of Barrington Street which is down grade of ablock of medium to high
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density residential properties bounded by Artz Street to the north, Gerrish Street to the south, and Brunswick
Street to thewest. Theseresidential propertiesare generally low income affordable housing owned by HRM
and the HRM Non-profit Housing Society. The one significant difference in the alternate Halifax site isthat
it does not buffer the Brunswick Street heritage area, nor are there any registered heritage propertieswith the
aternate study area.

Commercia Land Use

Commercial land use within the study area is primarily concentrated in the Downtown Halifax Central
Business District. A car rental agency and an auto glassrepairs shop currently lease buildings and land from
HRM on the property designated for the STP site. A second car rental agency is located across the street.
Businessesoutsidethe study areain the Downtown Halifax Central Business District include hotels, business
office towers, shopping malls, call centers, restaurants, and retail shopping outlets. The businesses |ocated
in the Brunswick Street Comprehensive Devel opment District and along Gottingen Street are a mix of new
and well established small service-oriented businesses.

The alternate Halifax site study area does not contain any commercia landuses.

Industrial Land Use

Totheimmediate east of the Project siteis CFB Halifax which isthe home port of Canada s East Coast navy.
CFB Halifax’ sdockyardisapproximately 37 acres(15 ha) of naval infrastructurealong theHalifax waterfront
and houses ship repair and maintenance facilities, a hazardous material storage facility, bulk fuel storage
tanks, administration buildings, warehouse buildings, extensive ship supply infrastructure and ship docking
facilities.

The proposed aternate Halifax site encompasses a portion of CFB Halifax parking (approximately 250
gpaces). The remainder of the alternate site comprises more than 30 parcels of HRM property, which are
currently undeveloped. Prior totheir demolitioninthe 1960's, these propertiescontained amix of residential,
commercial, and industrial land uses.

Ingtitutional Land Use

The closest institutional land use is located at the Metro Turning Point homeless men's shelter, located
approximately 30 macross Barrington Street from the proposed STPsite. The Centre currently accommodates
50 overnight guests and offers daytime support servicesfor homeless males aged 16 yearsand older. Metro
Turning Point also acts asthe main shelter support for all new refugees entering Canadathrough Nova Scotia
and the Maritimes.
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The neighboring community a so has several churcheslocated on Brunswick Street including the St. Patrick’s
Glebe Roman Catholic Church on Brunswick Street, and St. George’'s Anglican round church (National
Historic Site) located at the corner of Cornwallis Street and Brunswick. The most significant church on
Brunswick Street isthe Anglican "Little Dutch Church” which is adesignated historic site becauseiit isthe
oldest domestic structure in Halifax. The proposed Halifax STP site and its alternate are both located with
250 m of St.Patrick’ s-Alexandra Elementary/Junior High (primary-grade 9) which islocated on the western
side of Brunswick Street, between Gerrish Street and Cornwallis Street.

Vacant/Open Space Land Use

Vacant/open space includes properties which are currently undeveloped but may have, at one time, been
developed. Currently, the city block that is owned by HRM and is the location for the proposed STP, has
several vacant property lots on Barrington Street which are assumed to have been at one time devel oped
and/or cleared. The only other vacant property in the areaislocated more than 150 m west of the proposed
STPat the corner of Brunswick and Cornwallis Street, acrossfrom St. George' s Church. Thislot wasthesite
of thelocal YMCA facility until it was destroyed by fire in 1991 and subsequently demolished.

The property parcels owned by HRM on the alternate site are currently undeveloped and are in a state of
natural vegetative regrowth. These HRM properties contain a mixture of grassy areas and dense vegetation
primarily of mature and young decidous trees. This open space is currently inaccessible to the public due to
its location abutting the naval dockyard and the Barrington Street arterial route. No other open space occurs
within the study area.

Other Land Use

HRM and the former City of Halifax have for many years been discussing the concept of removing the
Cogswell Street interchange and thereby creating approximately 18 acres of land for redevelopment. The
Downtown Halifax BusinessCommissionisactively promoting the redevel opment to support the devel opment
of new facilitiesfor an expanded downtown core (e.g., parking, visitor’ scentre). However, thisconcept has
not yet been developed asaformal plan presented to the HRM Council. HRM has not prepared any official
policy position on removal of the Cogswell Street Interchange. (G. Porter, pers. comm. 2000). Thealternate
STP site does not impinge upon any proposed future or planned land usesin the area.

Dartmouth

The proposed STP site is located on a 8.75 acre property which is currently owned and occupied by the
Canadian Coast Guard asabuoy and boat storage yard. This property was created by infilling and isbounded
onthe western edge by Halifax Harbour and by undevel oped land to the east. Asfederal crown property, the
proposed STP site is not subject to the land use restrictions, zoning regulations and/or by-laws of a
municipality. Nevertheless, the siteis zoned 1-3 (Harbour-oriented Industrial) and designated as a Marine
Business Zone by HRM. The proposed Dartmouth STP site and study areais shown on Figure 5.3.
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Residentia Land Use

The Hazelhurst residential neighborhood is located more than 100 m and at a significantly higher elevation
from the proposed STP site. This neighborhood was originally built before the turn of the century and till
retains someof that historic character. Residential development in thisareatended toward traditional housing
on small lots as is prevalent in the Stephen Street, Arthur Street, and Cuisack Street areas. However,
consolidation of lots in the 1960s and 1970s made way for medium and high density residential apartment
buildings, as can be seen at the end of Arthur Street, Parker Street and Old Ferry Road.

Commercia Land Use

No commercia devel opment occursdirectly within the study areaas defined on Figure 5.3. Neverthel ess, the
fullest extent of the Hazel hurst neighborhood boundary doesincludevarioussmall local commercial activities
(retail, grocery, service, etc.).

Industrial Land Use

Dartmouth Cove and eastern waterfront areaof downtown Dartmouth continuesatradition of industrial marine
uses related to ship repair and support services. The importance of the area as a marine industrial service
centre is expected to grow as the offshore oil and gas industry expandsin Nova Scotia.

Ingtitutional Land Use

The Coast Guard land proposed for the STP site currently serves as a general storage areafor navigational
buoys, small boats, and associated equipment. In April 2000, the federal government announced plans to
relocate the Coast Guard station from Dartmouth Coveto the Bedford Institute of Oceanography (at the mouth
of Bedford Basin) and transfer ownership of these lands to HRM. The HRM identified this land in its
“Downtown Dartmouth Secondary Planning Strategy” as the site for the Dartmouth sewage treatment plant
(HRM 2000c). This allowance has been incorporated into the “Downtown Dartmouth Land Use Bylaw”
(Section 12 Part 2) (HRM 2000d) which specifically permits a sewage treatment facility within a Marine
Business Zone.

Vacant/Open Space Land Use

The proposed STP siteisbuffered from the surrounding residential neighborhood by a4.5 acre parcel of land
which is also owned by the Canadian Coast Guard. This property is currently vacant and wooded, with
limited development potential due to the steep terrain. The “Downtown Dartmouth Secondary Planning
Strategy” (HRM 2000c)) requires this buffer to be maintained and to be reserved as a corridor for a
waterfront trail connecting Dartmouth Coveto the Woodside Ferry Terminal. Planning of the proposed trail
has not begun nor have any fundsbeen allocated specifically for thisProject. Nevertheless, asredevel opment
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(STPor any other permitted devel opment) of the former Coast Guard base progresses, HRM would typically
attempt to incorporate civic trailsand/or other recreational amenitiesinto the development approval process
of the proposed Project.

Herring Cove

Herring Cove is one of the larger coastal communities on the Chebucto Peninsula. Originaly settled as a
fishing community, the patterns of earlier development hugging the slopes of the harbour have been
supplemented with more formal subdivision and linear development patterns of post-1980 development
(MacLaren Plansearch Ltd. 1991b).

Although a site has not yet been secured for the proposed STP in Herring Cove, atentative site has been
identified for purposes of environmental assessment and project tendering at Hospital Point on property
currently owned by 360 NetworksInc., afiber optics cable company. HRM isnegotiating with 360 Networks
Inc. to obtain property for the STP site.

Herring Coveislocatedintheeastern part of Planning District 5 of theformer Municipality of Halifax County.
With the exception of the fiber optic cable plant constructed in 2000, the proposed site is undeveloped. The
site, much like the mgjority of Herring Cove, is zoned for residential land use. The “Herring Cove Area
Settlement and Servicing Strategy” (LandDesign Engineering Services 2000) identifies Hospital Point as a
potential STP site. The proposed Herring Cove STP site and study areais shown in Figure 5.4.

Residentia Land Use

Residential land use in Herring Cove consists primarily of single-family development. The character of the
community is centered on the historic cove and fishing village athough it has expanded to include more
modern, urban subdivisions inland from the cove. New development may be characterized as suburban, as
the employment basein the community has not expanded and many residentscommuteto their jobsin theurban
core of HRM. HRM has been actively working with community residents to develop a Herring Cove Area
Settlement and Servicing Strategy (LandDesign Engineering Services 2000) that would help preserve the
existing rural character of Herring Cove, while accommodating future growth through the future provision of
central sewer and water servicesto the community. The proposed Herring Cove STP siteis currently zoned
for residential use. The nearest residential dwelling, however, is approximately 200 m from the proposed
STP site, off Village Road.

Commercia Land Use

360 NetworksInc. operatesatransatlantic fiber optic cablefacility approximately 120 mwest of the proposed
STPsite. Thereisno other commercia land use within 500 m of the proposed STP site.
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Industrial Land Use

Fishing continues to be the main industry in the community, with the shoreline surrounding the Herring Cove
proper zoned for fishing activities to preserve the fishing village character, provide marine services, and
allow community development (LandDesign Engineering Services2000). Industrial land usein Herring Cove
is therefore mainly limited to fishing wharfs and sheds. There is no industrial land usein close proximity to
the proposed STP site.

Ingtitutional Land Use

Thereisno ingtitutional land use (e.g., schools, hospitals or churches, community facilities) within 500 m of
the proposed STP site (LandDesign Engineering Services 2000).

Vacant/Open Space Land Use

The Herring Cove community issurrounded by extensive open spaces. There areextensive provincial crown
land holdings on the Chebucto Peninsula. A block of crown land to the west of Herring Cove extends from
the coast to the height of land at Long Lake and isreferred to in the District 5 MPS asthe Chebucto Corridor.
To the east of Herring Cove, a smaller block of crown land extends inland aong the Macintosh Run.
Provincial crown lands, with the exception of some park areas, aredesignated for conservation. The presence
of this open space and its accessability contributes to the quality of life of Herring Cove (LandDesign
Engineering Services 2000). Theblocks of undevel oped crown land contribute to the open space atmosphere
of the community.

The areaof the proposed STP site, and on which the fiber optic plant currently exists, consists of abandoned
pasture and coastal spruce-fir forest. Local residents have used the property for informal recreational use
(i.e., hiking, all-terrain vehicles (ATVs)) and waterfront access (JWEL 1999e).

Collector System

Land and easements will be required for various components of the collector system infrastructure such as
sewers, pumping stations, and access shafts. It is anticipated that most of the sewers will be installed in
existing public rights-of-way such asroads. Some public and private landswill likely be required for sewer
and pumping station installation and access.

Outfallg/Diffusers

Outfalsand diffusers will require use of Crown Lands under the jurisdiction of the Halifax Port Authority

(Inner Harbour) and Coast Guard (Herring Cove). Easements through water lots may also be required from
DND and private owners.
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Sludge M anagement Facility

A gtefor the central sludge management facility has not been identified at thistime. Therefore land use on
and surrounding the future site is currently unknown. 1t is anticipated that this site will be provided by the
private sector proponent and will belocated outside of the urban core of HRM. Thefacility must be sited and
devel oped according to the provincia Composting Facility Guidelines (NSDOE 1998) which specifiesthat
thefacility must besited in order to maintain specified separation distancesfrom surrounding land useswhich
isintended to minimize land use conflicts and nuisances.

533 Residual Environmental Effects Evaluation Criteria

A significant adverse effect is any Project-related effect that degrades or displaces established or planned
land uses. Impacts must affect amajor portion of land used by alocal population and be of long duration or
be of such magnitude in the short term, that they result in permanent change to land usein the study areathat
cannot be adequately compensated.

A positive effect is defined in one that enhances the use of landsin the study area.

Sincetheimpact onland use may be significantly influenced by noiseand air emissionsfrom STP and effects
on transportation infrastructure, thisVSC isa so closaly linked to the assessment of Atmospheric Resources
(Section 4.1), Transportation Infrastructure (Section 5.4), and Public Health (Section 5.5).

5.34 Potential I nteractions, | ssues and Concer ns
Residential Land Use

Residential land use may be sensitive to potential conflicts caused by development of amunicipal utility use
such as a sewage treatment plant. No residential land will likely be required for Project development.
However, concerns exist for adjacent or nearby residential areas, near the Halifax, Dartmouth and Herring
Cove STPsdites. Theseconcernsincludetemporary disturbances(e.g., noise, dust, traffic) during construction
and longer term concernsrel ated to potential noise and odour generation and facility aestheticsduring facility
operation. Thereisapotential for residential areas near STPsto benefit from HHSP Community Integration
Projects (e.g., parks, water supply), and residential areas near the harbour to benefit from areduction in
sewage related nuisances (e.g., odour and beach litter).

Commercial/Indugtrial Land Use
Commercial/industrial landownersmay experiencesimilar effectsasresidential landowners. Harbour related
tourist and recreation businesses (e.qg., restaurants, tour boats, fishers) will benefit in particular from sewage

treatment, aswill local businessesthat will supply goodsand servicesto the Project. Improved siteamenities
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(e.g., landscaping, Community Integration projects) will likely improve the value and use of these lands.
Access limitations during construction may be a potential issue for commercial businesses, but isnot likely
to be significant with proper mitigation.

Ingtitutional Land Use

Dueto thelimited amount of institutional |and potentially interacting with the Project, therearefew issuesand
concerns. One potential issue of concernisrelated to the location of the Halifax STP and the proximity to the
Metro Turning Point mensshelter and theaternate site’ slocation near the non-profit housing along Brunswick
Street. Theneighbourhood adjacent to the alternate site hasthe potential to benefit from the HHSP Community
Integration Projects such as open space, parks, etc.

Open Space/Vacant

Potential issues related to Project effects on open space/vacant land is generally related to future land uses.
Depending on the location of these lands in reference to the specific Project area, the future use of thisland
may be limited or enhanced. For example, land adjacent to the Community Integration amenities (parks,

playgrounds, trails, etc.) may bevalued for future residential development. Alternatively, the use of currently
vacant land, located near the STPs, may be restricted due to the proximity of the Project.

Collector Systems

Potential effects of construction of the proposed sewage collection systems and tunnels are expected to be
minor. These construction activities would be no more significant than the periodic maintenance and repair
of roads and municipal services. The scheduling of construction activitiesisimportant in areas where there
may be potential interaction with surrounding land uses. Operational issuesof concerninclude potential odour
and noise emissions from the CSOs and pumping stations, and general integration of the pumping station
facilities within the community. Section 5.4 discusses potential Project-related effects on transportation
infrastructure.

Outfallg/Diffusers
Potential issuesand concernsregarding construction and operation of outfallsand diffusersaremainly related

to interactionswith marine uses such asanchoring, shorelinestructures(i.e., wharves), and recreational uses.
Siting of outfallg/diffusers will avoid, to the greatest extent possible, conflict with existing marine uses.
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Sludge M anagement Facility

Potential effects related to the dudge management facility include dust and noise emissions associated with
construction of the facility, and odour, noise and increased traffic associated with operation of the facility.
The specific effects of thisfacility are unknown at thistime, since the site has not yet been chosen. However,
the facility will be sited, constructed, and operated according to applicable regulations. Application of high
quality composted sewage sludge may be considered a project related benefit.

5.35 Analysis, Mitigation, and Residual Environmental Effects Prediction
5.3.5.1 Construction
Residential Land Use

The greatest concern with respect to Project construction effects on residential land use is in the Stephen
Street, Arthur Street, and Cuisack Street areanear the Dartmouth STP site, and the Brunswick Street areanear
the Halifax STP site. The main potential effects on residential land use during Project construction include
air, dust and noise emissions from construction equipment. Other areas aong the collector system may also
be affected temporarily as sewer construction proceeds. Thesignificance of these effectswill vary according
to: the precise location of the property with respect to the Project site; the terrain and vegetation in the
immediate area (e.g., topography and existing structuresmay serveto mitigate noise, dust and visual impacts);
and the particular sensitivities of the residents to construction disturbance. 1ssues and mitigative measures
related to noise, dust and traffic associated with Project construction are presented in Sections 4.1 and 5.4
respectively, of this report. As discussed in these sections, it is anticipated that these construction
disturbances can be successfully mitigated through application of good construction planning and practices.
Construction of the STPs and collector systems is similar to other large scale construction and municipal
infrastructure projectsin Metro Halifax which are generally well tolerated by the public. There may be some
temporary, localized disturbance to residents located closest to construction activities.

A dedicated service road will be constructed to access the Dartmouth STP site to minimize Project-related
traffic on residential roads (refer to Section 5.4). In addition to proposed mitigative measures, contractors
will be required to provide adequate notification to nearby residents and businesses in advance of
construction activities. It isalso anticipated that the proponent and construction contractors will implement
aproject information line where residents can receive information regarding Project activitiesin their area
and register complaintsif necessary. Information requestswill be acted upon promptly by the proponent with
complaints and resolution tracked in an appropriate system. Construction will be scheduled to minimize the
amount of time that property ownerswould be subjected to construction activity. Contractual incentives may
be offered to promote timely completion of projects.
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Commercial/lndustrial Land Use

In general, issues and mitigative measures presented above for residential land use also apply to
commercial/industrial land use. However, depending on the type of business and time of year, thisland use
will be generally less sensitive than residential land use.

Restricted access is a particular concern for commercial/industrial land use during Project construction.
Transportationissuesand mitigative measures are presented in Section 5.4 of thisreport. Itisanticipated that
access for vehicles and pedestrians will be generally well maintained throughout the construction period by
use of standard traffic management planning and practices. Temporary detours and alternate accessmay be
required for some businesses during construction of the sewer collector system. Thismay cause temporary
inconvenience for businesses and customersin localized areas as sewer construction periods. These effects
can be further mitigated through provision of signage and advance notification. STP constructionisunlikely
to restrict access to commercia/industria land. It is anticipated that access will be adequately maintained
through careful Project planning and consultation with commercial/industrial organizations (e.g., DND at
Dockyard regarding realignment of Lower Water Street and access to alternative STP site). The small
commercial businessescurrently located in buildingsowned by HRM, on the proposed Halifax STP site, will
need to relocate, and CFB Halifax would need to relocate parking for a minimum of 250 vehicles for the
Halifax aternate Site.

As indicated in Section 5.4, work undertaken in and around rail facilities will be conducted according to
established guidelines. These precautions, aong with proper Project planning and communication with the
rail company, will mitigate any potential impactsto rail operations. The construction of the Halifax STP (or
the aternate site) are not expected to interfere with commercial redevelopment of the Cogswell Street
Interchange.

Theredevelopment of industrial areasfor new industrial usesisagenerally acceptable practice. The potential
use of industrial/commercia sitesintended for the STPsfor non-industrial purposes (e.g., tourist facilities)
will berestricted. However interpretive facilities may be incorporated along with attractive site planning
creating agenera revitalization of commercial/industrial land uses in the surrounding areas and an overall
positive effect.

Ingtitutional Land Use

No significant adverse effects are predicted for institutional land use. The Coast Guard facility in Dartmouth
will be relocated.
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Open Space/Vacant Land Use

The main effects of Project construction on open space/vacant land are change to the existing landscape and
possible preclusion of future development of those lands. The Halifax STP site and aternative, and the
Dartmouth STP site are located on previously disturbed and/or existing industrial uses which will limit the
effects with regard to Project construction. Innovative design of the Halifax STP may incorporate future
development opportunities above the STP (i.e., on the roof).

The proposed Herring Cove STP site is currently undevel oped, with the exception of the fiber optic facility
located approximately 120 m to the west. Construction of the STP will preclude future development of this
site. However, there are currently no other known plans for development of this site and this development
isin accordance with the “Herring Cove Area Settlement and Servicing Strategy” (LandDesign Engineering
Services 2000). Surrounding vacant lands will serve as buffer zone between the STP and residential
devel opment.

In summary, there are not likely to be any significant adverse environmental effects on land use asaresult of
Project construction. Residential land useistheland uselikely to bethe most sensitiveto construction related
effects, such as noise and dust emissions, and increased traffic. However, these effects will be temporary,
localized, and successfully mitigated through standard construction practices. These construction activities
and effects will not differ greatly from other typical urban construction projects, which are common in urban
HRM and generally well tolerated. STPs are generally consistent with the indicated uses for the proposed
sites. Innovative site design and Community Integration projectswill integrate the STPsinto the surrounding
communities. While future land use, particularly at the under-utilized or developed sites will be precluded,
site planning and design can improve these sites and can serveto revitalize commercial and industrial usein
theseareas. Table 5.9 summarizes the residua environmental effects analysis for the construction phase.

5.3.5.2 Operation
Residential Land Use

Some residential propertieswill beinrelatively close proximity to Project componentsduring the operational
phase. Landowner concernsinclude: noise and odour generation from the STPsand pumping stations; traffic;
and aesthetic effects. The potential severity of these effects may vary according to distance from facilities,
time of year, and operating condition of odour control equipment. Potential effects from odour, noise, and
traffic, along with mitigative measures are described in Sections 4.1 and 5.4. The potentia for aesthetic
impacts will be mitigated for area residents through a combination of: attractive site planning; landscaping
and choice of building design and materias (all sites); community integration projects (all sites); and green
buffers and natural topography (Dartmouth, Herring Cove).
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Residents’ enjoyment of their property near the harbour are currently restricted in many cases due to sewage
related odour and shoreline litter (refer to Section 5.5 for discussion of health risk). Sewage treatment will
create an important positive effect for these landowners.

The Project is expected to have a positive effect on residential land use, particularly in Herring Cove, with
the provision of water and sewer services. With some exceptions, development in Herring Cove hasrelied
upon on-site sewerage and water systems. Furthermore, since the 1960s, raw sewage from the nearby urban
community of Spryfield has been pumped to an outfall at Watleys Cove near Herring Cove. Herring Cove
residents have expressed concern over the raw sewage discharge into Watleys Cove and sewage overflows
to MacIintosh Run which has severely affected water quality and water-based activities at both of these
locations. The proposed STP in Herring Cove will bring sewer and water services to the community,
improving drinking water quality and eliminating the discharge of raw sewage into Watleys Cove. An
upgraded overflow facility at Roaches Pond will reduce the frequency of sewage overflowsinto Maclntosh
Run. However, some residents are concerned that through the provision of sewer and water services to
Herring Cove, the community will encounter new challenges related to growth as development potential
increases. The*“Herring Cove Area Settlement and Servicing Strategy” (LandDesign Engineering Services
2000) and other similar HRM and community initiatives and ongoing public consultation will serveto control
and effectively plan future community development in accord with community and HRM intent.

Commercial/lndustrial Land Use

Commercial land use around the proposed STP sitesis limited, therefore interactions between commercia
land use and Project operation areal so limited. Subsequent commercial devel opment near theMill Cove STP
site in Bedford strongly suggeststhat the main limiting factor for commercia development isthe availability
of land. The Halifax STP site may encourage commercial development through innovative design and
planning of the site including possible rooftop development. It isassumed that DND parking lost due to the
potential development of the alternate Halifax site will be replaced at the STP facility or nearby, perhaps
through aland swap with HRM; no net loss of DND parking is therefore assumed. Assuming effective land
use coordination and planning during construction, there is not likely to be any adverse effects on adjacent
commercial land use of the fiber optic facility in Herring Cove. Project operation may have apositive effect
oncommercia land use, particularly in Herring Cove by increasing the number of skilled employeesworking
in the community and acting as an anchor business for the area. It is anticipated that a variety of local
businesses will benefit from the provision of goods and services to the STPs and staff.

Overall, since site conditions will be physically improved on each of the STP sites, and potential nuisances
(e.g., odour) will be effectively mitigated, commercial land uses will realize a positive effect from the
Project. Industrial land usesin the vicinity of the STP sites, in particular, Halifax will not likely experience
any adverse environmental effects as aresult of Project operations.
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Ingtitutional Land Use
Project operation isnot likely to have any significant adverse environmental effectson institutional land use.
Open Space/Vacant Land Use

The Halifax site and its alternate site are partially vacant and would be improved by the addition of awell
designed and operated STP with community integration features. The open space surrounding the Dartmouth
site may be acquired as a community integration feature to be preserved as a green buffer and areafor trall
development and/or passiverecreation. Thisland, currently used informally for these purposeswould, along
with the Project-related cleanup of the shoreline, become a valuable community asset aswell as abuffer for
the STP. Open space surrounding the Herring Cove site will be maintained as a buffer zone for the STP and
may continue to provide local residents with waterfront access to Hospital Point.

Harbour Related Uses

All waterfront activities, harbour-related tourism, and recreational use of the Harbour will benefit
substantially from operation of the STPs. Sewage-related odour, unsightly floatables, shoreline debris, and
sewage boils will be eliminated or greatly reduced throughout the Inner Harbour, and Herring Cove,
particularly near existing major outfalls.

Untreated sewagewill continueto enter the harbour through CSOs during periodsof highrainfall (i.e., greater
than4 x ADWF). Theseoverflow eventswill berelatively infrequent, will be screened to removefloatables
and debris, and will generally be much more diluted than normal sewage flows. It is estimated that at |east
75 percent of all sewage will be fully treated with up to 25 percent being discharged and partially treated
through CSOs.

Harbour users benefitting from sewage treatment include: cruise ship passengers; tour boat passengers,
tourists and sightseers at beaches, parks and on the boardwalks; restaurant patrons; and pleasure boat
operators. It ispossible that harbour uses not currently permitted or ill-advised (e.g., swimming, shellfish
harvesting) will becomeacceptabl eafter monitoring confirmsthat bacteriaand other contaminantsarereduced
to acceptable levels.

Given the high level of recreational use in Point Pleasant Park, concern has been expressed recording the
aesthetic design and odour and noise control of the pumping station at Chain Rock, within the Park. HRM has
held discussions with Point Pleasant Park officials regarding the construction and operation of the pumping
stationand associated collector systeminthePark. Concernsregarding facility designand potential amenities
(e.g., public washrooms) have beenincorporated into the RFP. Strict odour and noise controlshave also been
imposed and are discussed in Section 4.1.
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Asdescribedin Section 2.11 it hasbeen estimated that sewagetreatment will a so create substantial economic
benefits for harbour users and HRM residents and businesses (GPI 2000).

In summary, Project operation is anticipated to have anet positive effect on all land uses, particularly those
adjacent to harbour waters. Table 5.10 summarizes the residua environmental effects analysis for the
operations phase.

5.3.6 Follow-up and Monitoring

The requirementsfor any follow-up and monitoring programs related to land use will be determined through
discussions with HRM and other relevant regulatory officials. In particular, monitoring programs may be
developed to detect if improved harbour water quality can support currently restricted uses such asswimming
and shellfish harvesting.

53.7 Summary of Residual Environmental Effects Assessment

Provided the recommended mitigative measures are implemented, there are not likely to be any significant

adverseresidua environmental effectsonland use. Project operationisexpected to produce benefitsfor many
land uses, particularly those in close proximity to the waterfront, due to improved harbour water quality.
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Table 5.9

Residual Environmental Effects Assessment M atrix
Valued Environmental Component:

Land Use (Construction)

Project Activity

Potential Positive (P)

Mitigation

Significance Criteriafor
Adverse Environmental Effects

or Adverse (A)
Environmental Effect
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Congtruction of Dust and noise C Contract incentives for rapid 1 2 2/5 R 2 N
collector system emissons completion
Locdized trafficdelays | C Noise and dust control (Section
and access restrictions 5.1)
(A) C Traffic management (Section 5.4)
C Communications, planning,
signage to facilitate
property/business access
Construction of STP Dust and noise C Contract incentives for rapid 1 1 3/5 R 2 N
emissons completion
Preclusion of future C Noise and dust control (Section
development on 5.1)
previoudy vacant or C Traffic management, including
under-utilized land construction of access road for
C Increased traffic Dartmouth North STP (Section
C Displacement of 5.4)
existing occupants C Innovative site planning and
C Lossof DND parking architectural designs
a Halifax dternatesite | C  Community Integration projects
(A) C Adequate notice to existing
occupants
C Nearby replacement of DND
parking if Hdlifax dternate siteis
selected
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Table 5.9 Residual Environmental Effects Assessment M atrix

Valued Environmental Component: Land Use (Construction)
Significance Criteriafor
Project Activity Potential Positive (P) Mitigation Adverse Environmental Effects
or Adverse (A)
Environmental Effect
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Congtruction of Sudge | ¢ Dust and noise C Site sdection and design 1 1 3/1 R 2 N
Management Facility emissons according to NSDEL Guidelines
C Preclusion of future C Community involvement program
development on C Contract incentives for rapid
previoudy vacant land completion
C Increased traffic C Noise and dust control (Section
(A) 5.1)
C Traffic management (Section 5.4)

KEY

Magnitude: 1= Low: e.g., not Sgnificantly affecting use or enjoyment of land or harbour; 2 = Medium: e.g., moderately affecting use or enjoyment of lands or the harbour within a significant
portion of the community; 3 = High: e.g., severe and lasting effects on use and enjoyment of lands or harbour for asignificant portion of the community
Geographic Extent: 1=<500m2 2 =500 m2-1knm? 3= 1-10 km? 4 = 11-100 km?; 5 = 101-1000 km?; 6 = >1000 km?

Duration: 1=<1month; 2= 1-12 months, 3= 13-36 months; 4 = 37-72 months; 5= > 72 months
Frequency: 1=<11 eventslyear; 2 = 11-50 eventslyear; 3 = 51-100 eventsyear; 4 = 101-200 eventslyear; 5 = >200events'year; 6 = continuous
Reversibility: R =Revershle | = Irreversble

Ecological/Socio-cultural and Economic Context: 1= Pristine area.or areanot adversdly affected by human activity; 2 = Evidence of adverse effects.
Residual Environmental Effect Rating: S= Significant Adverse Environmental Effect; N = Non-significant Adverse Environmental Effect; P = Positive Environmenta Effect
Confidence: 1=Low leve of Confidence; 2 = Medium level of Confidence; 3= High level of Confidence
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Table5.10

Residual Environmental Effects Assessment Matrix
Valued Environmental Component:

Land Use (Operations)

Significance Criteriafor

Project Activity Potential Positive (P) or Mitigation Adverse Environmental Effects
Adverse (A)
Environmental Effect
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Collector system Odour emissions at CSOs Odour control at CSOs and 1 1 5/6 R 2 P 3
operation and pumping stations pumping stations (Section 5.1)
(A)
STP operation Odour and noise Odour and noise control at STP 1 5/6 R 2 N 3
emissons (Section 5.1)
Increased traffic Traffic management (Section
(A) 5.4)
Compatibility with Dedign to integrate facility into 2 2 5/6 R 2 P 2
surrounding land uses surrounding landscape
(P) Community Integration Fund
projects
Sewage treatment to No mitigation required 2 4 5/6 R 2 P 3
reduce harbour odours
and aesthetic concerns
and pathogens
(P)
Sludge Management Odour emissions Adherence to NSDEL 1 1 5/6 R 2 N 2
Fecility operation Increased traffic Composting Facilities
(A) Guiddlines
Traffic management (Section
5.4)
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Table5.10 Resdual Environmental Effects Assessment Matrix
Valued Environmental Component: Land Use (Operations)
Significance Criteriafor
Project Activity Potential Positive (P) or Mitigation Adverse Environmental Effects
Adverse (A)
Environmental Effect
®
S | B

= | 7 3g |k 8
15 5 < 3 £ o
S o O o S
|_>|j g (&) = o f
0 o = = g .S S
[ = L = = O I o
E g S g S5 | gk -
S =% ® 2 S99 T

8’ 8 = (o] y—
= o A g 8% | &% g
C Beneficial end use of C Adherence to CCME compost 1 4 5/6 R 2 P 3
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Refer to Table 5.9 for Key.
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5.4  Transportation Infrastructure

Transportation Infrastructure is a V SC because the safe, convenient, economic and efficient movement of
persons and goods is essential to individuals and businesses within the HRM. The modes of transportation
that are considered include road, rail, marine, public transit, bicycle and pedestrian.

Additional information on thisV SC can be found in the following documents prepared for the HHCI project:
Environmental Assessment Report, Sections 4.4.1, 4.5, and 7.7 (HHCI 1992); and “Transportation
Infrastructure in the Halifax-Dartmouth Region: Relevance to the Proposed Sewage Treatment Facility”
(Porter Dillon 1991c).

541 Boundaries

The study boundaries for the transportation impact evaluation include the following areas which are shown
inFigure 1.1:

Halifax Peninsula, from the MacKay Bridge to Point Pleasant Park;
Dartmouth, from the MacKay Bridge to Highway 111;

Halifax Harbour, from the Macdonald Bridge to Point Pleasant Park;
Herring Cove, near Village Road; and

The Atlantic Ocean a Herring Cove.

OO O O O O

The tempora boundaries during which the Project will affect transportation include both construction and
operation phases. Although construction scheduling is uncertain at this time, construction of each STP and
associated land and marine pipeinstallations, is expected to take from 18 to 24 months. The operation phase
for the facilities will be ongoing.

5.4.2 Description of Existing Conditions

The existing conditions of roadways, rail lines, and marine, public transit, bicycle and pedestrian facilities,
are described below. Traffic volume information on streets and roads was obtained from the Traffic and
Transportation Services division of HRM. The descriptions of transportation facilities have been prepared
from the study team’ s knowledge of the area, review of maps and plans, and reference documents.

Roadways

The environmental assessment conducted for HHCI (1992) included detail ed descriptionsof thetransportation
infrastructure that could be affected by the construction of asingle STP off McNabs Island and its extensive
collector system. Although the HHSP incorporates arevised Project concept (i.e., three STPs), the existing

conditions regarding roadwayswithin and adjacent to the collector system corridorsare basically unchanged.
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Existing roadway conditions adjacent to each STP and associated collector system corridorsare summarized
below.

Halifax

TheHalifax STPislocated at the corner of Barrington and Cornwallis Streets. Barrington Street isatwo lane
arterial street between the MacKay Bridge and just south of Duffus Street, with the remaining section to the
STP site having four lanes. The street provides a primary route from the MacKay and Macdonald Bridges
to Downtown Halifax. Theeast end of Cornwallis Street isatwo lane section of street providing aconnection
from Upper Water Street and the DND South Gate to Barrington Street. Weekday traffic volumes on
Barrington Street vary from 24,000 vehicles per day (vpd) north of Devonshire Avenue to about 29,000 vpd
just north of Cornwallis Street. The collector system for this STPwill involve Barrington Street from Duffus
Street to the STP and Lower and Upper Water Streetsto the STP. Lower and Upper Water Streetsare narrow
two lane streets, with narrow sidewalks adjacent to Historic Properties and the Marine Museum of the
Atlantic. Lower Water Street provides two-way traffic movement south of George Street, and L ower/Upper
Water Streets are one-way northbound north of George Street.

The collector system in Halifax Peninsula South will connect the Chain Rock Northwest Arm outfall to the
STP by way of force and gravity mains along area residential streets to Marginal Road and Upper Water
Street. Traffic volumes on residential street are considered to be low. The southern end of Franklyn Street
provides the only access to four adjacent residential streets between the Northwest Arm and Point Pleasant
Park.

The discussions concerning existing roadway conditions adjacent to the Halifax STP and the associated
collector systems are also applicable to the alternate STP site.

Dartmouth

The Dartmouth STPislocated on Coast Guard property at Dartmouth Cove between therailroad tracks and
the eastern shore of Halifax Harbour. There are adjacent residential neighbourhoods between the railroad
tracks and Pleasant Street. Pleasant Street has four traffic lanes and is the only continuous north/south street
between Portland Street and Highway 111. Weekday traffic volumes vary from about 14,000 vpd near the
Nova ScotiaHospital to 16,000 vpd near Highway 111. Thecollector system for the STPinvolvesWindmill
Road from Tufts Cove to the Macdonald Bridge and land adjacent to the railroad tracks from the Bridge to
the area south of Highway 111. Weekday traffic volumes on Windmill Road are about 15,000 vpd north of
Albro Lake Road and about 11,000 vpd south of Albro Lake Road.
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Herring Cove

The Herring Cove STPislocated at Hospital Point on asite between Herring Cove Road and the shore of the
Atlantic Ocean. Herring Cove Road near the siteistwo laneswide. Traffic volumes are not available near
the site, however, since the weekday volume on Herring Cove Road isonly about 6,000 vpd 2.5 km north of
the site, it is assumed that volumes would be much lower adjacent to the site.

Rail Lines

The Dartmouth STP is located between the raillroad and the Harbour shoreline. The rail line generally
follows the Harbour shoreline throughout the length of the collector system from Tufts Coveto Highway 111.
Major businesses served by the Dartmouth rail lineinclude Autoport and Imperial Oil. The collector system
for the Halifax STP will crossrail lines serving the Halterm Container Port and the Port of Halifax Ocean
Terminals. Therail linesinthisareaprovidetrack spacefor rail car storage, train make-up and 24 hours-a-
day active serviceto Halterm. Crossing of therail linesmay be accomplished by trenching and/or tunnelling.

Marine

The ultimate capacity of Halifax Harbour for marine traffic iswell above the current demand (Porter Dillon
1991c). The marine diffuser associated with the Dartmouth STP is near Anchorage #3. The Port
Harbourmaster, Queen’s Harbourmaster (DND), and Fisheries and Oceans Canada (Coast Guard) are
responsible for ship movements in the Inner Harbour.  Fisheries and Oceans Canada (Coast Guard) is
responsible for the areas adjacent to Herring Cove.

Public Trangt

Metro Transit operatestransit buses and bus stops on most arterial or major streetsin thevicinity of the STPs
and collector systems. Metro Transit also operates three passenger ferries betweenthe Halifax, Dartmouth
and Woodside Ferry terminals.

Bicycles

The recent addition of the exclusive bicycle lane on the Macdonald Bridge has prompted provision of other

exclusive bicycle lanes on Downtown streets on both sides of the Harbour. The locations of recently
constructed bicycle lanes should be determined during final plant and collector system planning.
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Pedestrians
Heavy pedestrian movements occur in the following locations near STP or collector system sites:

C Upper / Lower Water Streets from the Sheraton Hotel / Historic Properties areato Sackville Street;
C Approaches to the Halifax Ferry Terminal; and
C Approaches to the Dartmouth Ferry Terminal

5.4.3 Residual Environmental Effects Evaluation Criteria

A sgnificant adverse effect isone that necessitates closure or restricted use of, or introduction of new traffic
onto, a portion of transportation infrastructure, and that degrades any aspect of the transportation level of
service to alevel unacceptable or undesirable by engineering standards or professional judgement on an
ongoing basis.

A positive effectisonethat provides an improved or rehabilitated component of transportation infrastructure
as part of the project activities and that remains as a permanent part of an improved transportation network.

5.4.4 Potential Interactions, | ssues and Concerns

The primary interaction between the Project and transportation infrastructure will occur to transportation
facilities during the construction phase adjacent to STP sites or along collector system trench corridors or
tunnel access points. In particular, construction activities at the Halifax and Dartmouth STP sites appear to
have the greatest potentia interactions with transportation infrastructure. With respect to the Halifax site,
realignment of bordering streets (e.g., Lower Water Street) to accommodate STP site development may
temporarily affect the current access to the DND property at the south gate to the Dockyards. Furthermore,
the location of the STP and possible roadway realignment, may have implications for potentia future re-
design of the Cogswell Street interchange concept that has been discussed by HRM for severa yearswithout
advancement.

Sincethealternate Halifax STP site borders the section of Barrington Street adjacent to the south approaches
to the MacDonald Bridge Access Ramp, site access will not be possible from Barrington Street at that
location. Accessto the site would be from Provo Wallis Street which ison DND property. Although there
will betraffic volume impacts on that street, accessto DND property at Cornwallis Street and DND Scotian
on Upper Water Street will not be affected.

With respect to the Dartmouth STP site, residential property owners east of the STP site are concerned that

both construction and operation vehicles will use their narrow and steep streets to gain access to Pleasant
Street.
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Conflicts with marine transportation may occur during construction of marine outfall/diffusersfor each STP.
5.4.5 Analysis, Mitigation, and Residual Environmental Effects Prediction

5.4.5.1 Construction

The construction of the STPsand collector system have the potential to interact with all transportation modes.
Roadways

The Halifax and Dartmouth STPs will be constructed in an urban environment. Both public and private
constructionprojectscommonly occur adjacent to urban streets. During 1999/2000 the construction of Casino
Nova Scotia, magjor reconstruction of the Macdonad Bridge, and the construction of Barrington Street
approach ramp to the Bridge, have occurred in Metro Halifax with minimal traffic impacts. During the early
months of 2001, condominium and hotel construction siteson Hollis Street and amajor condominium project
on Lower Water Street have taken place. The Bishops Landing project on Lower Water Street involves
constructionof approximately 250 condominiumunitsonal.9 hasite. Theseprojectswill becompleted prior
to the start of construction on the Halifax STPs.

Sewer and water pipe systeminstallation projects are also a common occurrence in urban areas. In-street
installation of these linear facilities are afact of urban life, and any temporary delaysthat may be caused by
construction are generally well tolerated by the public.

A new dedicated accessroad will be constructed to the Dartmouth STP construction site. The roadway will
allow accessto Pleasant Street without use of any local residential streets. The new accessroad will be used
both during construction and operation of the STP.

Access to the dternate Halifax STP site, if selected, would be via Provo Wallis Street which is on DND
property. STP construction traffic has potentia to create temporary impacts on the routine flow of DND
traffic on this roadway. These impacts can be minimized through consultation with DND, careful traffic
management procedures during construction and communications with DND during construction activities.
Access to the Dockyard or Scotian are not expected to be restricted by the development of the aternate
Halifax site.

HRM will requirethat traffic control inthevicinity of construction sitesfor STPs and along collector system
corridors be planned and provided in accordance with the “ Temporary Work Place Traffic Control Manual”

(NSTPW undated). HRM may also restrict work activities that affect traffic movement during AM and PM

peak travel periodson asite-by-sitebasis. HRM will also regulate use of full time or temporary truck routes
for movement of construction vehicles.
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The construction of each treatment plant will involve from 10 to 200 employees on site at atime, depending
onthe construction phase. Each sitewill attract from 15 to 20 (maximum 40) heavy trucksand 20to 25 lighter
vehicle trips per day.

Thelocation for the sludge management facility has not yet been determined, but will likely belocated outside
the urban core. Construction traffic will be managed as with the construction of the STP facilities.

Traffic volumes generated during construction will be light compared to existing street and road traffic
volumes in most places. Also, since traffic near STP and collector system construction sites will be
controlled in accordance with HRM regulations, significant effects are not expected.

Rail Lines

Constructioninthevicinity of rail lineswill involveinstallation of collector pipelinesunder rail road tracks
and the provision of temporary work site rail crossings for construction access. Construction of collector
system trenching crossings of rail lines are currently regulated by General Order No. E-10 (Pipe Crossing
Under Railway Regulations) which will be in effect until the Standards Respecting Pipeline Crossings
Under Railways comes into effect, sometimein 2001.

Approvalsfor construction crossingsof rail linesfor movement of construction materialsand equipment must
be arranged by the construction contractor. The contractor must apply for and agree to a Private Crossing
Agreement for Construction Purposes. This agreement is arranged through the local rail road office.

Significant effects on rail service are not expected, since construction projects near railways, or crossing of
activerail lines, are heavily regulated and will be undertaken according to specific guidelines.

Marine

The construction of bottom trenchesor gravel bedsfor the diffusersand outfall pipeswill involvetwo or three
scows, atug boat and one or more work boats. The outfall pipes may be placed in excavated trenches and
thenthetrencheswill be backfilled. Alternatively, the pipes may be placed on abed of granular material that
has been laid directly on the seafloor, with armourstone covering the pipe. Concrete diffusers will be
fabricated onshore and then taken to the disposal site and placed in position on aprepared granular bed. The
Herring Cove diffuser will be installed using similar equipment, except the rocky bottom may also require
blasting for outfall and diffuser installation. The marine work for each diffuser will probably require about
three to four months.

It is expected that the effects of constructing outfall pipes and diffusers (i.e., potentia conflicts with marine

traffic) will be restricted to the immediate area of each site. Construction of the outfall and diffuser will
require an authorization under the Navigable Waters Protection Act from Fisheries and Oceans Canada
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(Coast Guard). This authorization will require an assessment by Coast Guard of the final outfall/diffuser
plans, to ensure that the construction activities and infrastructure will not pose ahazard to ship navigation or
anchoring. The outfall/diffusers must belocated in an areawhere they cannot be easily damaged by harbour
vessels (e.g., by anchor dragging). HRM will consult with the Harbourmaster and possibly the Queens
Harbourmaster regarding final location and design of theoutfall and diffuser. For example, Anchorage#3 may
require rel ocation to accommodate the outfall/diffuser associated with the Dartmouth STP. The Halifax Port
Authority was consulted regarding the preliminary outfall/diffuser locations as specified in this document.

Harbour vessels will aso be notified of marine construction activities through publication in “Notice to
Mariners’ aswell asongoing communication with the Harbourmaster. Sincethe capacity of Halifax Harbour
iswell above current marine traffic demand, there will not be significant effects on the overall operation of
the Harbour.

Public Trandgt

Collector system construction may require localized temporary changes to transit routes, schedules and bus
stop locations. The contractor will work closely with Metro Transit officials to minimize disruption to
operations. Transt users should be advised of any changes by signs, notices, Metro Transit web site or
newspaper advertisements. Except for these localized temporary effects, therewill not be significant effects
on the operation of Metro Transit.

Bicycles

Trenching and broken pavement along collector corridorswill cause discomfort and possibly riding hazards
to bicyclists. Appropriate signswarning cyclists of uneven pavement surfaces will be posted. Newspaper
advertising should be used to indicate | ocation and duration of work that may affect cyclists. Every effort will
be made to minimize the time from pavement breaking to repaving the trenched areas. The effects will be
localized and of short duration, and, given the proposed mitigative measures, are not expected to have a
significant impact on bicycle travel.

Pedestrians

Inareasidentified to be heavily traveled by pedestrians, carewill be exercised to ensure that adequate width
and reasonably smooth surfaced pedestrian detours are provided in collector system trenching areas.
Appropriate temporary structureswill be provided to all ow pedestrian crossing of opentrenches. Barricades,
fencing and adequate lighting will be installed to minimize pedestrian hazard associated with open
excavations. Theeffectswill belocalized and of short duration, and, given the proposed mitigative measures,
are not expected to have a significant impact on pedestrians.

HHSP C Environmental Screening C October, 2001 Page 157



In summary, the construction of STPsis not likely to have any significant adverse environmental effects on
transportation infrastructure. Although there may be site specific areas along collector system installation
corridors where there will be relatively short term adverse effects (e.g., Upper Water Street at Historic
Properties) withregardto traffic and pedestrian movement, theoverall impact of collector system construction
isnot likely to be significant. Construction of STPs and collector systems are typical of other large scale
construction and municipa infrastructure projects in Metro Halifax. Such projects are generally well
tolerated by the transiting public assuming careful transportation planning, and adherence to guidelines and
other standard mitigative measures.

Table 5.11 summarizes the residua environmental effects analysis for the construction phase.
5.4.5.2 Operation

Roadways

Expected vehicle movements related to each STP' s operation include:

Sludge haulers (average two tractor trailers per day);

Chemical delivery vehicles (average two per week);

Lighter delivery vehicles (two per day); and
Private vehicles for employees and visitors (12 to 15 per day).

O O O O

CSO locations will require periodic trips by loaders and trucks to remove accumulated solids collected at
these facilities. The frequency of these trips has not been determined, but will, in part depend on the
frequency of overflow events at those locations.

The location of the sludge treatment facility has not been determined. However, the siting, construction and
operation of that facility will comply with Provincial requirements, including community consultation and
traffic planning. Sludgehaulerswill follow normal requirementsfor truck movementsandwill follow marked
truck routes. Specia dudge handling trucks will be used to transport dudge from the STPs to the off-site
treatment facility. Thetruckswill be designed to securely contain the sludge and to prevent odour emissions.
The trucks will be loaded within the STP facility under controlled atmosphere and will be washed after
loading and unloading.

Constructionof anew accessroad to the Dartmouth STPwill mitigatethe concernsof arearesidentsfor traffic
impacts on local streets during STP operation. At the Halifax site, appropriate access to DND Scotian and
possi ble future changesto the Cogswell street Interchangewill be considered in the design detail s of the STP
site. It isanticipated that the future redevelopment of the Cogswell Interchange, should it take place, can
incorporate the STP as part of the overall development plan. Operation of the alternate Halifax STP will not
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affect traffic on DND roadways, accessto DND Scotian, or have any impacts on the possible redevel opment
of the Cogswell Street interchange lands.

Sincethe number of tripsgenerated by STP and CSO operation will bevery low compared to theexisting high
volumes on area streets and roads, there will not be any significant impacts on transportation infrastructure.

Marine

The STP outfall and diffusers will be of sufficient depth as not to impede ship movements. Although subsea
infrastructurewill be protected by placement of armor rock, appropriate warningswill be placed on Harbour
navigation chartsto ensurethat ship anchoring or anchor dragging does not damagetheinstallation. Although
the overall Harbour capacity iswell above current marine traffic demand, replacement of Anchorage#3 may
be required to mitigate long range anchorage shortages. This matter will be discussed with the
Harbourmaster. Occasional maintenanceof diffusersmay berequired to ensure continued effectiveness(e.g.,
no clogging); these activities are not expected to affect marine transportation. The operation of the STPsand
the underwater diffusers are not expected to have a significant impact on marine transportation.

Other

The operations of the STPs and collection systems are not anticipated to have any adverse environmental
effects on pedestrians or bicycle traffic.

Table 5.12 summarizes the resdua environmenta effects analysis for the operations phase.
5.4.6 Follow-up and Monitoring

HRM will continue consultationswith the Harbourmaster, Queens Harbourmaster and Coast Guard regarding
finalized locations of outfalls and diffusers and the need to avoid conflict from marine traffic and anchoring;
and the possible need to reconstruct Anchorage # 3.

5.4.7 Summary of Residual Environmental Effects Assessment

Construction of STPs and collector systems are typical of other large scale construction and municipal
infrastructure projectsthat are generally well tolerated by the public. Operation activitieswill generatevery
low volumes of traffic on areastreetsand roads. Effective communication with the Harbourmaster will help
to mitigate any potentia effects on marine traffic as aresult of the project. In summary, there are not likely
to be any significant adverse environmental effects on transportation infrastructure asaresult of construction
and operation activities of the Project.
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Table5.11

Residual Environmental Effects Assessment Matrix
Valued Environmental Component:

Transportation Infrastructure

(Construction)

Significance Criteriafor

Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental
Effect S| =
- 5 3¢ | B 3
|5 5 ® 8 5 g
> o o =
0 g 2 3e | =8 =
2 2 € = TS m B o)
2 5 s i 58 | Zg 5
= o) IS o Su =l * T
2 3 5 3 82 | 8¢ 3
= O a 04 o & & i B
Congtruction of C Site gecific Plan and operate work areasin 2 2/1 R 2 N
Collector System traffic congestion accordance with the “ Construction and
(Trenching and at areas with Work Area Manua”
Tunnelling) existing restricted Advise public of potentia traffic
capacity impacts so they can alter traffic
C Traffic movement patterns where possible
changes that Restrict construction activities during
reduce levels of peak traffic periods
performance near Maintain two through lanes for peak
collector system flow direction in high traffic areas
trenching / Conduct rail crossing according to
tunnelling areas guiddines
C Congestion
/hazards for
cyclists and
pedestrians
C Conflict with rail
activity
(A)
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Table5.11 Residual Environmental Effects Assessment Matrix
Valued Environmental Component: Transportation Infrastructure  (Construction)
Significance Criteriafor
Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental -
Effect 5 -
- 5 3¢ | B 3
5 & 88 | s 5
2 S Shb S o =
i g > g2 | 58 =
o = = = & g5 S
g c o) o & 4 —
= 8 A=) D (@] 8 S 9 [S]
= o) B ) ou o9 [
2 3 5 3 82 | 8¢ 3
= O a 04 o & X O B
Construction of STPs C Traffic congestion Plan and operate work areasin 2 3/6 R 2 N
during accordance with the “ Construction and
congtruction of Work Area Manua”
treatment plants Advise public of potentia traffic
(A) impacts so they can alter traffic
patterns where possible;
Restrict site deliveries to off-peak
traffic periods
Maintain two through lanes for peak
flow direction in high traffic areas
Construct dedicated access road to
Dartmouth site
Conaultations with DND regarding
access to Dockyard
Conaultations with DND regarding
potentia traffic impacts on DND
roadways associated with aternate
Hdifax gte; traffic
management/communications
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Table5.11

Residual Environmental Effects Assessment Matrix
Valued Environmental Component:

Transportation Infrastructure

(Construction)

Significance Criteriafor

Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental -
Effect 5 T
- 5 3¢ | B 3
& 5 3 | ¢ g
2 S Shb S o =
0 g 2 e | S 5
) 2 I = o le w8 O
E S 2 25 =T 5
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2 3 5 3 82 | 8¢ 3
= 0] a 04 o & & O a
Congtruction of C Interference with NWPA approval 2 2/6 R 2 N
outfalg/diffusers marine traffic Notice to Mariners
(A) Consultations with Harbourmaster and
Coast Guard
Notification of Harbourmaster
Congtruction of dudge | C  Increased traffic Plan and operate work areasin 2 3/6 R 2 N
composing facility to the site accordance with the “ Construction and
(A) Work Area Manuad”
Advise public of potentia traffic
impacts so they can alter traffic
patterns where possible;
Restrict site deliveries to off-peak
traffic periods
Maintain two through lanes for peak
flow direction in high traffic areas
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Table5.11 Residual Environmental Effects Assessment Matrix

Valued Environmental Component: Transportation Infrastructure  (Construction)
Significance Criteriafor
Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental -
Effect 5 < T
=
- z 32 | ¢ 8
o o <8 c 5
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KEY
Magnitude: 1=Low: e.g., temporary degradation in level of service of aroute; 2= Medium: e.g.,temporary ateration in travel patterns of people and goodsin the community; 3 = High: e.g.,
permanent change in long-established activity patterns of the community
Geographic Extent: 1=<500mz 2 =500 m2-1 knm? 3= 1-10 km 4 = 11-100 km?; 5 = 101-1000 km; 6 = >1000 km?
Duration: 1=<1month; 2= 1-12 months, 3 = 13-36 months; 4 = 37-72 months; 5= > 72 months
Frequency: 1=<11 eventslyear; 2 = 11-50 eventslyear; 3 = 51-100 eventslyear; 4 = 101-200 eventslyear; 5 = >200events'year; 6 = continuous
Rever sibility: R =Reversble | =Irreversble
Ecological/Socio-cultural and Economic Context: 1= Pristine areaor areanot adversdly affected by human activity; 2 = Evidence of adverse effects.
Residual Environmental Effect Rating: S= Significant Adverse Environmental  Effect; N = Non-significant Adverse Environmenta Effect; P = Positive Environmenta Effect

Confidence: 1="Low level of Confidence; 2 = Medium level of Confidence; 3 = High level of Confidence
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Table5.12 Residual Environmental Effects Assessment Matrix

Valued Environmental Component:

Transportation Infrastructure (Operations)

Significance Criteriafor

Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental -
Effect 5 -
58 = )
- 3 ? g é o
5 5 ®3 | € 3
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Collector system C Occasond vehicle Use of approved truck routes where 1 1 5/2 R 2 N 3
Maintenance traffic to CSOs and necessary
pumping stetions
(A)
STP operation and C Supply/maintenance Use of dedicated access road to 1 1 5/6 R 2 N 3
maintenance vehicles and Dartmouth STP
employee vehicles Use of approved truck routes where
traffic to STP (A) necessary
Possible restriction of trucks to off
peak hours in congested areas
Outfall/diffuser C Occasiond marine Publication in Notices to Mariners 1 1 1/1 R 2 N 3
operation and traffic to maintain Notification of Harbourmaster
maintenance facility (A)
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Table5.12 Residual Environmental Effects Assessment Matrix

Valued Environmental Component:

Transportation Infrastructure (Operations)

Significance Criteriafor

Project Activity Potential Positive Mitigation Environmental Effects
(P) or Adverse (A)
Environmental -
Effect 5 -
= 2 38 | B 3
5 5 ®3 | € 3
< > Shb o o S
i 8 > | 82| =2 | €
() = L = < O o s O
E S 2 25 =T 5
2 g S o 3 | S S
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Biosolids handling and C Sludge truck traffic Use of approved truck routes where 1 1 5/6 R 2 N 3
management (2/day) to dudge necessary
composting facility Loading and unloading of dudge
from each STP trucks to control odour and secure
C Supply, employee truck contents
and other vehicle Truck washing
traffic (daily) to
dudge composting
facility
(A)
Refer to Table 5.11 for Key.
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5.5 Public Health

Protection of human health is one of the most important factors in the general well-being of a community.
Sewage treatment isgenerally recogni zed as having widespread benefitsto human health dueto the high level
of removal of human pathogens from treated effluent through solids removal and disinfection. Public health
was considered as a V SC for this assessment due to public concerns expressed regarding the operation of
sewage treatment plants near residential communities. The assessment of thisV SC will thereforefocusonthe
effects of Project operation on public health. Occupationa health and safety risk is not considered in this
assessment asthisrisk will be adequately managed according to theOccupational Health and Safety Act and
Regulations. Related VECs discussed in this assessment include: Atmospheric Resources (Section 4.1);
Marine Water Quality (Section 4.2); Sediment Quality (Section 4.4); and Transportation Infrastructure
(Section 5.4).

Additional information onthisV SC can befoundin® Screening Level Human Health Risk A ssessment” (JWEL
2001), and “Wastewater Characterization Study - 1999" (SNC Lavalin 1999), component studies conducted
for the HHSP. The following documents prepared for the HHCI project are also relevant to this VSC:
Environmental Assessment Report, Sections4.7 and 7.9 (HHCI 1992); “Marine Water and Sediment Quality”
(Land and Sea Environmental Consultants 1991); and “Human Health Risk Assessment” (Bio-Response
Systems Limited and JWEL 1992).

5.5.1 Boundaries

The spatial boundary for the assessment of public health extends to adult and child residents in the vicinity
of the STPs, harbour related recreational users, and adults and children consuming shellfish and crustaceans
which may be harvested from the presently closed areas of Halifax Harbour. The temporal boundaries of the
assessment of public health are continuous and year round, in consideration of the continuous operation of the
STP and discharge of treated sewage.

5.5.2 Description of Existing Conditions

Halifax Harbour currently receives morethan 150 millionlitres of untreated sewage effluent per day fromthe
metropolitan area through over 40 sewer outfalls. The discharge of raw sewage and surface runoff into the
harbour has elevated the concentration of pathogenic microorganisms and chemical compounds in harbour
waters. Public health is a concern due to exposures to pathogens through: direct contact or ingestion of
harbour water (during recreational use of the harbour); inhalation of sewage effluent; and consumption of
shellfish and crustaceans which may be harvested from the harbour.
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Pathogens and Chemicals of Concern

With the exception of potentia exposureto volatile organic compounds (VOCs), the potentia pathogensand
other chemicals of concern in domestic sewage and the associated hazards of exposure to these have been
well defined in previousreports (Land and Sea Environmental Consultants 1991; Bio-Response SystemsL td.
and JWEL 1992; SNC Lavain 1999; COA 2000). A summary of these hazards include the following:

C Bacteria: Campylobacter spp., enteropathogenic Escherichia coli, Proteus spp., Pseudomonas
aeruginosa, Salmonella spp., Shigella spp., Staphylococcus spp., Vibrio cholerae, and Yersinia
enterocolitica;

€ Viruses Adenoviruses, coxsackieviruses, echoviruses, hepatitis A virus, non-A, non-B hepatitis virus,
Norwalk virus, poliovirusis, reoviruses, and rotaviruses,

¢ Protozoa: Entamoeba hystolytica and Giardia lamblia;

C Metals: includes those expected to be identified dissolved in sewage, such as cadmium, nickel, copper,
lead and zinc. Additional metals which may be present include: aluminum, arsenic, barium, boron,
chromium, iron, manganese, mercury, molybdenum, selenium, silver, strontium;

C Volatile Organic Compounds(VOCs): studiesof STPsinother jurisdictionshaveidentified thefollowing
VOCs which may result from STP operations: acetone, benzene, chloroform, dichloromethane or
Methylene Chloride (MC), tetrachloroethylene (Perc), toluene, trichloroethylene (TCE) 1,1,1,
Trichloroethane (TCA); and

C Other contaminants. polycyclic aromatic hydrocarbons (PAHS), polychlorinated biphenyls (PCBS),
petroleum hydrocarbons (TPH).

The assumed discharges and distribution of these chemicals and biological contaminants varies widely
throughout the harbour. Analytical data collected from previous characterization studies are presented in
Appendix G and the concentrations of selected hazards have been predicted using oceanographic modeling
(COA 2000). Inorder to account for potential VOCs present in the untreated sewage influent, specific VOC
concentrations have been assumed based on other studies of municipal wastewater characteristics in other
jurisdictions (Zhu et al. 1999).

Airborne Contaminants and Pathogens
Ouitfalscurrently discharge untreated sewage to Halifax Harbour, somein close proximity to residential and
recreational areasalongtheHalifax and Dartmouth waterfrontsand near Herring Cove. A broad cross-section

of the population is therefore exposed to untreated VOC emissions from many of these outfalls.
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Water bor ne Contaminants and Pathogens

The human health risk assessment conducted for HHCI (Bio-Response Systems Ltd. and JWEL 1992)
identified waterborne contaminants and pathogens from untreated sewage being discharged into Halifax
Harbour as a significant public health hazard. The exposure assessment component of that report has also
identi fied human exposuresto waterborne contaminantsand pathogensassignificant. Thesignificant potential
pathways identified for waterborne contaminants include the following:

C dermal contact with harbour water through recreational contacts (i.e., swimming, sailing, SCUBA diving,
etc.); and
C ingestion of shellfish and crustaceans harvested from Halifax Harbour.

Predictive Modeling of Pathogen Distribution in Halifax Harbour

Section 4.2 of this report describes water quality modelling undertaken for the HHSP. This modelling
comparesfecal coliform concentrations (anindicator of the presence of sewage) for untreated 1991 conditions
and those predicted for the year 2041 in the absence of a sewage treatment project. The modelling shows an
increase in the aereal extent and concentration of bacterial loading in the harbour asthe predicted volume of
discharge increases over thistime period (Figure 4.3).

Risk Characterization from Waterborne Contaminants and Pathogens

The following section provides a discussion about the significance of existing exposures to waterborne
contaminants and pathogens.

Recreational Users

Faecal coliformiscommonly used anindicator for regulatory purposesasameasure of sewage contamination
in water as well asthe risk to humans through typical direct contact exposures such as swimming, diving or
sailing activities. High levels of coliform indicators have been detected in 88 percent of the waterborne
disease outbreaks in North America (Moore et al. 1994). Epidemiological studies show that thereisarisk
of disease associated with recreational use of sewage-contaminated water where direct contact isinvolved
(Bio-Response Systems Ltd. and IWEL 1992).

Consumption of Shdllfish

The harbour is closed to harvesting of mollusks, therefore theoretically, there is no risk to humans from
ingestion of mollusks under present conditions. However, there have been cases of illness associated with
the consumption of mollusks from Halifax Harbour. At present there is no indicator of pathogenic
contaminationof mollusks. Therefore, thereisarisk to thosethat chooseto ignore harvesting prohibition and
to those that purchase (wholesale or retail) mollusks from unknown suppliers.
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The “Human Hedlth Risk Assessment” Component Study Report for HHCI (Bio-Response Systems Ltd. and
JWEL 1992) evaluatesin detail the dose-responsefor the consumption of lobster taken from Halifax Harbour.
The results of that risk assessment concluded that consuming lobster hepatopancreas (commonly called
tomalley) presents a higher risk for both PCBs and PAHSs than consuming only lobster meat. The highest
estimated contaminants levels for both meat and hepatopancreas from the consumption of |obsters are from
those lobsters taken from Dartmouth Cove and Bedford Basin.

Sewage Sludge Exposure

Sewage sludge from existing sewage treatment facilities in HRM (e.g., Mill Cove, Eastern Passage) is
transported to a dudge settling pond in the Aerotech Business Park near the Halifax International Airport.
Thisfacility is not adjacent to any residential areas therefore there is currently minimal public exposure to
sewage sludge.

5.5.3 Residual Environmental Effects Evaluation Criteria

A significant adverse effect is defined as one that increases the risk(s) to human health beyond acceptable
levels as determined by a human health risk assessment that references accepted public health guidelines.

A positive effect is defined as one that has the potential to reduce existing risks to human health.
554 Potential Interactions, Issues, and Concerns

Based on public comment and professional judgement of the study team, the following issues have been
identified regarding potential public health effectsof the HHSP operation: airborne emissionsfromthe STPs;
waterborne and sediment contaminants affecting recreational water use and consumption of crustaceans and
shellfish; and offsite management of sewage sludge. Potential public health issues related to Project
construction have been addressed through the assessment of related VECsand VSCs. Potentia interactions
related to the dust emissions generated during construction are addressed in Section 4.1, Atmospheric
Resources. Potentia interactions with the transiting public during the construction phase are addressed in
Section 5.4, Transportation Infrastructure.

5.5.5 Analyss, Mitigation, and Residual Environmental Effects Prediction
55.5.1 Construction

Asnotedin Section4.1, Atmospheric Resources, and Section 5.4, Transportation Infrastructure, no significant
effects on public health during Project construction are anticipated.
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55.5.2
Operation

Ongoing operation of the STPs will result in the discharge of treated sewage effluent and air emissions.
Operation of the sludge management facility will also produce air and liquid emissions. These discharges
have the potential to interact with residents living in close proximity to the facility sites as well as with
recreational harbour usersand consumersof harbour shellfish and crustaceans. The* Screening Level Human
Health Risk Assessment” (JWEL 2001) predictsthe human health risk associated with Project operation. The
expected overall improvement in water quality, sediment quality, and air quality will result in an overall
positive effect for human health. While the Human Health Risk Assessment focused on public health rather
than the occupational health of HRM sewage treatment employees, current occupational health and safety
informationfor theexisting STPsin HRM indicatelower than average sick timefor staff withinthesameunion
local. (A. Brady, pers. comm. 2001) The following sections summarize the risk assessment of Project
operation.

Airborne Contaminants and Pathogens

Municipal wastewater treatment plantstend to emit low levels of VOCsthat may befound in theinfluent due
to disposal of small amounts of chemicals from commercia and industrial sources through municipal
wastewater systems. Air dispersion modelling conducted for HHSP reveal ed that predicted VOC emission
rates from the STPs are significantly lower than the maximum allowabl e emission rates based on the Ontario
Ministry of the Environment air quality criteria and point of impingement standards criteria.  To be
conservative, themodel wasrun assuming no air scrubbers; however thedesign of thefacility will incorporate
anair scrubbing system to control odours. Scrubber systems can achieve up to 99 percent reduction of VOC
emissions, thereby providing an additional margin of safety for the surrounding community.

Water bor ne Contaminants and Pathogens
Effects on Recreational Users

The recreational limit for faecal coliform bacteriafor contact recreation is 200 coliform bacteria/100 mL.
Modelling has shown that theselimits are consistently exceeded in the Inner Harbour, the Northwest Arm and
near Herring Cove (Figure 4.3). It is predicted that the HHSP, which includes advanced primary treatment
and UV disinfection, will dramatically reduce the concentration of faecal coliform and associated pathogens
inthe harbour. It isanticipated that post-treatment bacterialevels will be acceptable for contact recreation
inmost areasof the harbour. Figure4.3indicatesthat without the Project, bacterialevelswill continuetorise
with increased future flows.

Where chlorine has been used for disinfection, the reduction of coliform numbersto target limits provides
sufficient reduction to pathogens and viruses to prevent the transmission of communicable disease. UV
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disinfection has been shownto achieve better virusinactivation than the comparable chlorine dose (Yip and
Konasewick 1972).

Effects Related to Shellfish Consumption

Modeling showsareductioninfaecal coliform bacteria concentration throughout the harbour to levelsbelow
the shellfish limit of 14 counts/100 mL with the proposed treatment system (COA 2000) (Figure 4.3).
However, faecal coliforms cannot be used to quantify therisk of illnessfrom consumption of mollusks. Only
amonitoring program using adequate indicators will evaluate the potentia for harvesting and aquaculturein
some areas of the harbour. Industrial harbours such asHalifax are generally closed to mollusk harvesting for
anumber of reasonsincluding bacterial pollution. Itisunclear if sewage treatment will permit the reopening
of mollusk harvesting areas within the harbour.

The model predictions show a 25 percent reduction in metals discharge due to primary treatment. However,
no analysis was undertaken for PCBs or PAHs. These organic contaminants will be largely adsorbed onto
organic and particulate matter rather than in a dissolved state. The removal efficiency of total suspended
solids is predicted to be approximately 75 percent. Therefore, a significant reduction of PCB and PAH
loadings to the harbour isanticipated. Over the long term, contaminant uptake by lobstersislikely to reduce
in areas outside the zones of influence of settleable solids from the four outfalls. Thereisexpected to bean
overall long term reduction in contaminant uptake by harbour lobster and a consequent reduction in risk to
humans who consume them.

Summary of Risk from Water borne Contaminants and Pathogens

The operation of the Project is anticipated to have a positive effect on human health with respect to the
decreasein pathogens and contaminants entering the harbour asaresult of sewagetreatment. Therewill likely
be a decrease in the potential for illness associated with direct contact with harbour water, aswell as a net
improvement in the quality of shellfish and crustaceans harvested from Halifax Harbour.

Sewage Sludge Exposure

Whilethelocation of the sewage dudge management facility has not yet been identified, the siting, design and
operation will be subject to provincial regulations and guidelines that will, in part, serve to protect public
health from the uncontrolled release of pathogens. It is anticipated that the facility will be located in an
industrial park or other area suitable for this type of operation. HRM has identified certain sudge
management optionswhich are not acceptable (i.e., landfilling, incineration, and ocean dumping). HRM seeks
to promote beneficial use of dudge, and thus, some form of composting is considered to be the most likely
option.

The* Composting Facility Guidelines” (NSDOE 1998) outlinetherequirementsfor construction and operation
of acompost facility in Nova Scotia and incorporate the CCME “ Guidelines for Compost Quality” (CCME
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1996). The sludge management facility will adhere to these guidelines and will aso require regulatory
approval from NSDEL pursuant to Section 26 of theActivity Designation Regul ations under the Nova Scotia
Environment Act.

In accordance with these guidelines, the dudge management facility will include the following components
and specifications.

C

C

Impermeable pads will be installed at receiving and tipping areas including enclosed structures.

Containment systems for the actual composting and curing areas including drainage control and leachate
collection and treatment.

Specific leachate management systems will be designed to collect, monitor, control and treat leachate.

Discharge standardsfor liquid effluents from composting facilitieswill meet background water quality in
the receiving water body and the Canadian Water Quality Guidelines. Effluents must not be deleterious
to fish as required by the Section 36 of the Fisheries Act.

Facilities arerequired to devel op and submit surface water management plansincluding acomprehensive
monitoring program.

Groundwater monitoring plansarerequired to beimplemented and must remainin force throughout thelife-
cycle of the facility. Groundwater monitoring must include background and down gradient groundwater
sampling in close proximity to operating areasto ensure early detection of contaminant migration laterally
or verticaly.

Odours will be controlled as a condition of approval of all composting facilities. Handling areas will be
enclosed and operate under negative atmospheric pressure in order to avoid the escape of odours.
Ventilation systems will incorporate treatment systems.

Separation distances are imposed on composting facilities. Separation distances required by the operating
approvals are as follows:

Residentia or Ingtitutional Buildings 500 metres
Commercia or industrial buildings 250 metres
Property Boundaries 100 metres
Property Boundaries (engineered facilities)* 30 metres
Watercourses (fresh water or marine) 30 metres

*Note:  Any modification of separation distances will only be permitted with the written consent of all adjacent property owners.

C

Feedstocks are also restricted by the approval. All facilities are required to prepare and implement
emergency response plansto deal with reasonably foreseeable emergencies including fires, explosions,
leachate leaks or spills.
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Prior to removal for offsite applications (e.g., agricultural use), the composted sludge will be analyzed for
various quality parameters (including metals and pathogens) to determineiif it is acceptable for the intended
area. Sealed containerswill minimize odour migration during sludge transfer from the STP to the collection
truck. If aspill wereto occur, an Emergency Response Plan would be activated.

Insummary, there are not expected to be any significant risksto public health from the operation of the dudge
management facility. Table 5.13 summarizes the residual environmental effects analysis for the operations
phase.

5.5.6 Foallow-up and Monitoring

Routine, ongoing compliance monitoring for faecal coliform will be conducted at the STPsto ensure that the
plants consistently meet the NSDEL requirements. Compliance monitoring will also be undertaken at the
dudge management facility to ensure that effluents and discharges, as well as compost quality meet all
regulatory requirements. Treated sewage effluent and air dischargesfrom STPswill aso be analyzed for the
presence and concentration of VOCs to confirm amounts predicted in the screening level human health risk
assessment.

5.5.7 Summary of Residual Environmental Effects Assessment

In summary, construction and operation of the STP is not likely to have any significant adverse effects on
public hedlth. In genera, there is expected to be an overall improvement in the water quality, sediment
quality, and air quality due to the HHSP resulting in decreased health risk from human exposures through
direct harbour water contact, inhalation of VOCs, or ingestion of shellfish harvested from the Halifax

Harbour. The proposed sewage treatment project will provide a proven means for HRM to reduce risks

associated with existing exposure to untreated sewage. There is predicted to be an important, long term
positive effect on public health as aresult of HHSP operations.
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Table5.13 Residual Environmental Effects Assessment Matrix

Valued Environmental Component: Public Health (Operations)

Significance Criteriafor

Project Activity Potential Positive (P) or Mitigation Environmental Effects
Adverse (A) Environmental
Effect
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VOCs from STP air below Guiddine limits for VOCs
discharge C  Air scrubber system further reduces
(A) levels of VOCs
From treated effluent discharge: C  No mitigation required 2 3 5/6 R 2 P 3
C Decreased overal
contaminant and pathogen
concentrations in harbour
water
C Long-term decreasein
contaminant loading and
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end use
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Table5.13 Residual Environmental Effects Assessment Matrix
Valued Environmental Component: Public Health (Operations)

Significance Criteriafor
Project Activity Potential Positive (P) or Mitigation Environmental Effects
Adverse (A) Environmental
Effect
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Effects Rating

Level of Confidence

Magnitude: 1=Low: e.g., specific group of individuds, locdized, one generation or less, 2 = Medium: e.g., portion of a population, more than one generation; 3 = High: e.g.,entire definable
group of people, severd generations.

Geographic Extent: 1=<500nm? 2 =500 m?-1kn? 3=1-10 km? 4 = 11-100 kn, 5 = 101-1000 km?; 6 = >1000 km?

Duration: 1=<1month; 2 =1-12 months; 3 = 13-36 months; 4 = 37-72 months; 5= > 72 months

Frequency: 1=<11eventsyear; 2 = 11-50 eventslyear; 3 = 51-100 eventsyear; 4 = 101-200 eventslyear; 5 = >200eventsyear; 6 = continuous

Reversibility:  R=Reversble | =Irreversble

Ecological/Socio-cultural and Economic Context: 1= Pristine area.or areanot adversdly affected by human activity; 2 = Evidence of adverse effects.

Residual Environmental Effect Rating: S= Significant Adverse Environmenta Effect; N = Non-sgnificant Adverse Environmentd Effect; P = Positive Environmenta Effect

Confidence: 1=Low leve of Confidence; 2 = Medium leve of Confidence; 3= High level of Confidence
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6.0 MALFUNCTIONS AND ACCIDENTAL EVENTS

Aswith any industrial system, malfunctionsand accidental eventsassociated with construction and operation
of asewage treatment system may occur unexpectedly. These may range from small, easily managed events
such as small spillsinside an STP, to failure of system controls resulting in failure of effluent treatment or
odour control, affecting larger areas. The probability of seriousaccidental eventsor those causing significant
adverse environmental effects is low, particularly when design, construction, and operational procedures
incorporate system redundancy, contingency and emergency response planning.

The design of Project facilities incorporates redundancy of key systems such as. power generation; odour
control; and dual forcemains. STPsand collection system components are designed to handle a minimum of
four times average dry weather flows. Therefore, most of the time the system will be operating with excess
treatment capacity (e.g., tankage, tunnels) that can provide storage in the event of an upset in the treatment
system. These and other features will promote the continuous treatment of effluent and odour management in
the event of accidenta failure of amajor system.

Construction and operation procedures will be in accordance with relevant regulations and guidelines.
Environmental Management Plans (EMPs) will be developed for Project construction and operation
(Section 10). These plans will include preventative measures designed to reduce the likelihood of
mafunctions and accidentsthat could result in environmental effects. The EMPswill asoinclude emergency
response and contingency plansto reduce the magnitude, duration, and extent of effects should an accident or
malfunction occur.

The following section discusses potential Project malfunctions and accidents, relative likelihood of
occurrence, potential effects on VECs and V SCs, and contingency planning.

Contaminated Sites’Acidic Rock Encounters

During Project construction, contaminated sites and/or potentially acid generating rock may be encountered.
A Phase 1 Environmental Site Assessment (ESA) is a preliminary but comprehensive investigation and
evaluationof al available historical and current information about asiteto determinewhether potential exists
for contaminantsto be present that may cause unacceptableimpacts or risksto human health and safety and/or
to the environment. Phase 1 ESAS have been conducted on the Dartmouth and alternate Halifax STP Sites.

Potentially contaminated sites will be managed in accordance with the Guidelines for Management of
Contaminated Sites in Nova Scotia (NSDOE 1996). If a potentialy contaminated site is encountered, the
owner of thesiteisnotified. The siteisevaluated in atimely manner to determine whether there are off-site
impacts or unacceptable on-site impacts. If impacts or risks are identified, the owner isrequired to: advise
affected third parties, if appropriate; determine whether active remediation or ongoing site management isto
be implemented; and submit a contaminated site Notification Report to NSDEL .
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Excavation may occur in areas of bedrock with acid generating potential. Runoff from exposed sources of
sulphide mineralization can reduce water quality by acidification. If acid generating bedrock is encountered
and is unavoidable, potential effects will be minimized through various mitigation measures. Prior to
excavation in bedrock, evaluation of depth to bedrock by geotechnical investigation and testing for acid
producing and acid consuming potential will be undertaken at and in the vicinity of watercourse crossings
where there is a concern for site runoff into nearby watercourses. Testing will comply with specification
outlined in the Sulphide Bearing Material Disposal Regulations. Exposure, removal and disposal of
potentially acid generating bedrock will be conducted in compliance with the Guidelines for Development
on Slates in Nova Scotia (NSDOE and Environment Canada 1991), and the Sulphide Bearing Material
Disposal Regulations. Exposure of acid generating bedrock to rain and air will be reduced by keeping any
exposed or stockpiled material covered, and capturing and neutralizing any runoff before discharge. If
excavated material exceeds acid generating limits, bedrock will be disposed of in accordance with the
Sulphide Bearing Material Disposal Regulations. Exposed bedrock will be backfilled with clay.

Hazardous Materials Spills

Potentially hazardous materials that may be used in relatively large quantities at STPs include
polyelectrolytes, aum, and sodium hypochlorite. Much smaller amounts of other potentially hazardous
materialsto be used, primarily for maintenance activities, include cleaners, salts, fertilizers, paints, oilsand
greases, solvents, andfuel. UV technology will be used to disinfect treated effluent, therefore no chlorine gas
will be used. Relatively large amounts of lime will be used for sludge stabilization at the sludge composting
facility. All of these chemicals will be stored and handled according to provincial and federal regulations
by qualified personnel. Hazardous materiasand the el ements of proposed chemical treatment or flocculation
methods to be used will be inventoried and reviewed for implications under Nova Scotia Environment Act
and Regulations and Canadian Environmental Protection Act (CEPA) and Regulations (e.g., List of Toxic
Substances).

Large spills of hazardous materials are highly unlikely. Smaller spills will be extremely limited in area
affected and will be rapidly and effectively cleaned up by onsite personnel and materials (e.g., absorbants).
Contingency planning will ensure an effective response by providing emergency response training, and
ensuring the availability of neutralizing agents and persona protective equipment. Hazardous material
management practices and contingency plans will be detailed in environmental management plans to be
devel oped for the STPsand s udge management facility. Thesearestandard provisionsat existing HRM STPs.

In the unlikely event of a spill into the marine environment (e.g., through a storm sewer), marine water and
sediment quality, benthic habitat, and commercial fishing are the VEC/V SCs most likely to be affected. Itis
likely that these spills would be noticed immediately and clean-up would be mobilized in accordance with
the hazardous materials spill contingency plan and coordinated with the provincial Emergency Measures
Organization. The area of impact would likely be very localized.
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Breaksin the Collector System

The failure of amgor component of the collector system is expected to be unlikely and of short duration,
particularly due to back-up generators at the pumping stations and dua forcemains. Failure of a pumping
stationat or beforethe STP, if protracted, could result in backup and overflowsthrough CSOs, asituation very
closeto existing conditionsin the affected portion of the harbour. Assuming the CSO treatment facilities(e.g.,
screening) were operating, the effluent would not have any floatables, and settleable materia would be
partially removed. Thebreak may havelocalized and temporary effectson marinewater and sediment quality,
marine benthic habitat, and commercial fishing. Inthe unlikely event of failure of the pumping station resulting
inrelease of untreated effluent to the Northwest Arm, marine water quality criteriaassociated with the water
useclassification system (SB) would betemporarily exceeded thereby resulting in asignificant adverse effect
on marine water quality.

The magnitude of overflows and effectsrelated to a sewer break would depend on the location of the break.
If a collector system break results in raw sewage flow over land, there could be potential effects on
atmospheric resources, land use and human health. Dual (redundant) forcemains will reduce this risk.
Immediate response and contingency planning would limit the extent of and duration of the event, therefore
no significant adverse environmental effects are anticipated with the possible exception of local odour
generation. Human contact with raw sewage will naturally be limited thereby reducing the risk of exposure
to released pathogens.

Breakage of the Diffuser/Outfall

A malfunction of the diffuser and/or outfall is unlikely to be noticed beyond routine inspections. The
frequency of those inspections will dictate the expediency of the repair of damage and restoration of design
flows. A break in the outfall pipe or diffuser would result in essentially asingle port discharge, potentially
in shallower water than the proposed diffuser location. This would result in a more concentrated and
persistent effluent plume, which, depending on its location, may be similar to existing conditions at some of
the larger outfalls. Depending on the location (primarily water depth) and duration of the break, other
localized impacts might occur, including dissol ved oxygen depression and increased | ocali zed sedimentation.
If the break were protracted, enhanced algal growth could be promoted. In general, breakage of the diffuser
would havelocalized effects, temporarily affecting marinewater and sediment quality, marine benthic habitat,
and commercia fishing. None of these effects are anticipated to be significant since the effects would be
localized and temporary, and compliance with water use guidelinesis unlikely to be affected.

Failure of Effluent Treatment
The STP systems will be designed with excess capacity during dry weather flows (4xADWF) and standby

power to minimize the potentia for treatment disruption. Furthermore, routine inspection and maintenance,
and monitoring of the Supervisory Control and Data Acquisition (SCADA) systemislikely to identify any
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deteriorations or malfunctionsin the system prior to an accidental failure. Intheunlikely event of treatment
failure, either at the CSOs or at the STP facilities, raw sewage would enter the harbour directly from the
CSOs. Becauseof the hydraulic design of the STP, therewill be no untreated effluent dischargefromthe STP.

Inthe event of acomplete malfunction, themarinewater quality would temporarily revert to conditionssimilar
to themodelled no-project level s (refer to Section 4.1) within the particul ar sewershed serviced by thefailed
STP; however the effluent would be distributed differently (i.e., away from the Narrows and the Northwest
Arm) due to the HHSP outfall consolidation. CSOs would continue to provide some treatment (.9.,
screening) in the event of treatment failure at the STP. In the event of a malfunction, recreational access to
certain areas may need to be curtailed. Such impacts would be temporary until treatment is restored. Itis
extremely unlikely that more than one STP would fail at the same time resulting in harbour wide discharge of
untreated sewage.

Failure of Odour Controls

Failure of odour controls could occur in the unlikely coincidence of electrical outage combined with power
back-up failure. Impactswouldincludetemporary release of odour emissionsto the surrounding environment,
potentially affecting surrounding land uses as anuisance until the systemsarereestablished. Therisk of odour
control faillureis minimized by effective preventative maintenance programs and continuous monitoring. In
the unlikely event of failure of odour controls, there would likely be a persistent exceedance of the HRM
odour performance criteria(i.e., 4 ppb over a5 minute rolling average) at the point of air exhaust; therefore
there would be a significant effect on atmospheric resources.

Transportation Accidents

Any construction project that affects public streets, rail roads or gas pipelines has the potential for
trangportation related malfunctions and accidents. Although considered remote, the following potential
accident situations warrant discussion:

C Rail Crossing Accidents - Construction crossings of the Dartmouth rail line will be designed,
flagged and monitored in accordance with CN requirements. This is essential considering the
amount of petroleum products and chemicals shipped from and to the Imperia Oil Refinery.

C Natural Gas Pipeline Accidents - Construction of the Dartmouth collector system may require
crossing of theMaritimes& Northeast Pipeline (Halifax Lateral) near TuftsCove. Also, collector
systemconstruction may require crossing of natural gasdistribution system piping or businessand
residential laterals. Necessary permits will be obtained prior to excavation and the relevant
precautions will be taken when digging in the vicinity of pipelines.
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C Sludge Hauling Collisions - The removal of sludge from the four treatment plants will involve
about 700 truck trips per year both entering and exiting each STP. Chemical trucks will account
for an additional 100 trips both entering and exiting each STP. These trucks will travel on
designated roadways and will represent only asmall fraction of truck traffic on highwayslikely
to be used to transport sludge. Contingency planswill be implemented in the unlikely event of an
accident. Thereisnot likely to be any significant effects associated with Project-related truck
collisions.

Firesand Explosions

Sewage treatment facilitiesare not proneto fire (HHCI 1992). Intheunlikely event of afireat the STP, first
response measures, as outlined in an emergency response and/or environmental protection plan would be
taken by facility personnel to contain and suppress the fire until emergency personnel arrive on the scene. A
major fire and/or explosion could affect air quality by releasing particulate matter and/or gases into the
atmosphere. The magnitude of the effect would be determined by the size and duration of the blaze and matter
of combustible material. If partialy contaminated materials are released to the marine environment, marine
and sediment quality, and benthic habitat may be affected.

Summary

In summary, potentia interactions between VECs and V SCs and mafunctions and accidental events during
construction or operation is limited due to the design, and construction and operational procedures to be
implemented for this Project. In the unlikely event of a malfunction or accidental event, adverse effects on
VECsand V SCs are anticipated to be limited due to their temporary and localized nature. A system failure
resulting in untreated effluent entering the Northwest Arm through the CSO at Chain Rock, or afailure of an
odour control system could result in a significant adverse effect on marine water quality and atmospheric
resources respectively. These significant effects would be temporary and localized, and are considered to
be unlikely.
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7.0 EFFECTSOF THE ENVIRONMENT ON THE PROJECT

The definition of environmental effects under Section 2(1) of the CEAA includes “any changeto the project
that may be caused by the environment”. Project design must include consideration of physical environment
characteristics and their potential effects on the Project. Potential effects of the environment on the Project
are described below. Where effects of the environment on the Project may be responsible for malfunctions,
the potential environmental effects are addressed in Section 6.0.

Sea Level Rise

Over thelong term operation of the HHSP, changesto climate may result in sealevel rise. Sewer interceptors
and CSOs will be designed to function satisfactorily at harbour water levelsthat may be 1 m higher than the
present extreme high tide elevation. Therefore sealevel riseisnot anticipated to have asignificant effect on
the Project.

Climate Change and Storm Events

Changesin climate may result inincreased precipitation and potential increased overflow events. Additional
storage capacity can be provided, if required, through severa options. For example, if flows exceed STP
capacity (initially designed for 2021 flows), the STPs can be upgraded earlier than scheduled to 2041 flow
capacity to reduce the amount and frequency of overflow bypassing the STP. Another option isto increase
storage capacity of wet wells of pumping stations and reduce the pumping rate to the STP. Options for
reducing overflow events will be evaluated depending on the frequency and volume of the events and the
system design options.

Waves and Currents

Halifax Harbour isafairly well protected inlet and wave heightswill be limited primarily by fetch. Herring
Coveisopento the east and will on occasion be subject to high wave conditions. Intheseinstancesthewave
height and associated bottom currents at Herring Cove are limited by shoaling. Tidal current patternsin the
harbour arewell known but must be augmented by estuarineand storm currentsfor design purposes. Estuarine
currents are highly variable but can be characterized by existing data records. Storm currents may be wind
driven or surge driven and must be assessed on the basis of models or theory. The outfall at Herring Cove
will be designed and built for mgjor storm events. This will involve a heavy duty outfall and diffuser
structure anchored to the seabed.

Sedimentation and Seabed Type

Sedimentation may foul diffusersand/or reduce the height of discharge above the bottom. Seabed type (mud,
sand, gravel or bedrock) may affect long-term stability of bottom structures (e.g., outfalls, diffusers). Low
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sedimentation rates in the harbour (less than about 0.001 m/yr average over the past 10,000 years - HHTF
1990) will minimizethe potential for interference with diffuser performance. Good engineering designwill,
nonethel ess, ensurethat vel ocitiesin discharge pipesand diffusersexceed scour limitsfor ambient sediments.
Thiswill ensure that the system will be “ self-cleaning”.

Harbour bottom typesrange from bedrock to mud. Most of the latter has been deposited during the Holocene
period (past 10,000 years) and can amount to several metresin some parts of the Harbour (HHTF 1990). The
thickness of the mud layer is highly variable in space at some Inner Harbour locations. Pipeline

routing and diffuser siting must take these variation into account. At Herring Cove the bottom ismostly sand.
Structures placed there will need to account for sand build-up and/or scour to ensure stability without the
possibility of burial.

Seismic Activity

Nova Scotia has a low potentia for seismic activity. In accordance with the National Building Code, the
coefficient of risk of seismic activity in the Project location will be incorporated into standard engineering
design of the facilities. Seismic activity istherefore not likely to have a significant impact on the Project.

Acid Rock Drainage

Acid generating bedrock iswidespread throughout the Halifax region and will likely be encountered during
construction of the STPsand collector systems, particularly on the Halifax peninsula. Acidic water produced
fromexposed bedrock may have acorrosive effect on buried metallic pipe and/or other metallic components
of collector systeminfrastructure. To minimizetherisk of corrosion, plastic and/or concrete sewer pipeswill
be used to the greatest extent possible. Standard acid drainage mitigation procedures will be applied during
construction to minimize the exposure of acid rock and consequent drainage, and ensure disposal of the rock
is conducted in accordance with applicable provincia and federal regulations (refer to Section 6.0).
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8.0 CUMULATIVE EFFECTS SUMMARY

As required by the CEAA, consideration of the environmental effects of a project must also consider any
cumulative environmental effects that are likely to result from the project in combination with other past,
present or future likely projects or activities.

Asdiscussed inthe Cumulative Effects A ssessment Practitioners Guide (CEA Agency 1999), akey component
of cumulative effects assessment is the determination of the regional context for VECSVSCs. The
methodology applied to this assessment has considered the regiona context for each VEC/V SC to identify
potential cumulative effectswith other projectsand activities, and in consideration of theregional distribution
of the VEC/VSC. In general, environmental effects associated with past and present projects or activities
have been considered within aregional context, where applicable, inthe discussion of existing conditionsfor
the VECSVSCsiin this report (Sections 4 and 5). For example, past and present harbour activities (e.g.,
untreated sewage and industrial discharge) have contributed to the existing environmenta conditions of the
harbour with respect to marine water quality, sediment quality, and benthic habitat.

A cumulative effects scoping exercisewas conducted to identify past, present, or likely (i.e., approved) future
projects that might interact cumulatively with the Project. Several projects that have not been approved and
may not proceed (i.e., Cogswell Interchange redevel opment, induced devel opment in the Herring Cove area)
haveal so beenconsidered. The potential cumulativeeffectsassociated with two policies/programshavebeen
considered as well. The projects, activities and policies/programs outlined in Table 8.1 were identified
based on discussionswith HRM staff, including municipal development officers, aswell asthe professional
judgement of the study team.

While some future approved projects are relatively well defined (e.g., where building permits have been
approved), other likely future activities are more difficult to definein terms of potential spatial and temporal
interactions with the Project. It iswithin this context that the potential for cumulative environmental effects
resulting from these other projects and activities are evaluated for each of the VECs and V SCs as relevant.
Potential cumulative interactions are presented on Table 8.1.
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Table8.1 Summary of Potential Cumulative Effects Evaluation

Project Status Potential Interaction VECSs/VSCs
Potentially Affected by
Cumulative Effects

Land-Based Projects and Activities

Building development (mainly | Ongoing Traffic; additional receptors for potential ¢ Atmospheric

residential units) odour and noise emissions Resources
¢ LandUse

¢  Transportation

Infrastructure
Redevelopment of Cogswell Potential future project; not Halifax STP ste potentidly lies a the ¢ LandUse

Street Interchange approved; design uncertain northern end of a comprehensive ¢  Transportation

redevelopment of the Cogswell Street Infrastructure

Interchange. STP site and associated
uses would potentialy need to be
incorporated into planning process if

redevel opment proceeds.
Fibre optic cable facility, Fibre optic facility and access Incrementdl traffic; lighting; noise ¢ Atmospheric
Herring Cove road recently constructed near Resources
potential STP Ste ¢ Terrestria
Resources
¢ Archaeologica
Resources
¢ LandUse
¢ Transportation
Infrastructure
Provision of municipa water | Municipal water infrastructure Improved water quality for HerringCove | ¢ Land Use
supply to Herring Cove due will likely be brought to Herring | residents currently on awell water
to STP Cove as part of the STP project | supply; increased potentia for increased

development potentialy affecting the rural
character of the community. Settlement
and Servicing Strategy has been
completed.
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Table8.1 Summary of Potential Cumulative Effects Evaluation
Project Status Potential Interaction VECSs/VSCs
Potentially Affected by
Cumulative Effects
Marine-Based Projects and Activities
Harbour dredging Current and ongoing Direct disturbance of benthic habitat; Marine Water
(maintenance and resuspension of contaminated sediment; Qudlity
construction related) potential conflict with marine traffic; Marine Sediment
demand for dredge spoil disposal capacity Quality
Marine Benthic
Habitat
Transportation
Infrastructure
Rockingham Terminal Potentia future project; status Disturbance of sediment; construction Atmospheric
congtruction uncertain noise (atmospheric and marine); addition Resources
of marine traffic Marine Water
Quality
¢ Marine Sediment
Qudlity
¢ Marine Benthic
Habitat
¢ Commercid
Fisheries
¢ LandUse
¢  Transportation
Infrastructure
Policies and Programs
HRM’s Source Control Currently being implemented by | Complements sewage treatment by ¢ Marine Water
Program to reduce the HRM Phase 1 (identification of | reducing pollutants in wastewater and Qudlity
introduction of toxic commercia sources and in- ultimately improving effluent quaity and
substances into wastewater sewer water testing) complete. dudge quality from STPs
Revised by-law governing
discharges to sewersisduein
early 2001.
HRM’s Stormwater Currently being developed Complements sewage treatment by ¢ Marine Water
Management Policy under contract for HRM reducing the amount of stormwater to be Qudity
treated by STPs (and reducing overflows)
and improving qudlity of sormwater

With respect to land-based projects, potential cumulative effects may result with respect to past, present and
futuredevel opment activities. HHSP construction activitiesmay interact cumulatively with other devel opment
activities (e.g., building construction, transportation infrastructure redevel opment) near proposed STP sites,
resulting in cumulative effects to atmospheric resources (.e., noise, dust), land use and transporation
infrastructure. HRM by-laws control development activities to minimize effects of noise and traffic
congestion. Adherenceto applicablelegidation and implementation of mitigative measures proposed for this
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Project (Table 11.1) will further serve to minimize potential effects of HHSP construction and operation
interacting cumulatively with nearby construction projects. Construction projectsare generally well tolerated
by the public assuming careful transportation planning and adherence to guidelines and other standard
mitigative measures. Thetemporal and spatial overlap of HHSP construction and other construction projects
islikely to be limited, further reducing the opportunity for cumulative effects.

Installation of centralized sewer and water services to Herring Cove may accompany the STP devel opment
which could cause induced development and associated cumulative effects including pressure on
transportation infrastructure and the rural character of the community. The “Herring Cove Settlement and
Servicing Strategy” (LandDesign Engineering Services 2000) incorporates future land use planning and
addresses community concernsrelated to growth. HRM has implemented the recommendations of this study
through revisions to the area Municipa Planning Strategy.

Marine-based projectsand activities may interact with the Project, potentially resulting in cumulative effects
on marine water, sediment quality, benthic habitat, and commercial fisheries. Cumulative effects associated
with sedimentation from harbour dredging and outfall/diffuser installation are possible. However, Project-
related effects on water quality, sediment quality and benthic environment are predicted to be insignificant
(Section 4.2, 4.3 and 4.4). Thetemporal and spatia overlap with other dredging activities are likely to be
limited, particularly since the outfalls are unlikely to be installed at the same time. Significant cumulative
effectsarethereforeunlikely. The Rockingham Terminal isproposed for Bedford Basin, thereforecumulative
effects with the HHSP are unlikely. Furthermore, sincethe HHSP is predicted to result in positive effectson
marine water quality, sediment quality, and benthic environment during project operation, itishighly unlikely
that the HHSP will cause adverse cumulative effects in the marine environment.

HRM'’ spollution prevention initiativeswill interact cumul atively with the HHSP resulting in positive effects
onmarinewater quality. In particular, the Source Control Strategy, which includesarevised wastewater by-
law (By-Law W-101), complements the HHSP by reducing the amount of contaminants at the source, prior
to entering the wastewater stream. This will increase the efficiency of sewage treatment facilities and
improve the quality of wastewater effluent from the STP as well as improving sludge quality. HRM’s
stormwater plan may aso have positive cumulative effects by reducing stormwater entering the collection
system, potentially reducing overflow events.

In summary implementation of the mitigative measures contained in this EA Report and adherence to
applicable legislation and guidelines will reduce the potential for adverse environmental effects associated
with this Project. The opportunity therefore, for the Project to interact cumulatively with past, present and
likely future projectsto create significant adverse effectsare unlikely. Thereisapotential for HRM Source
Control and stormwater policies and programs to have positive cumulative effects with the HHSP.
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9.0 PUBLIC CONSULTATION SUMMARY

With municipal amalgamation in 1996, the former Cities of Halifax and Dartmouth, the former Town of
Bedford and the former County of Halifax became one single jurisdiction for the communities and areas
surrounding Halifax Harbour. One of the early initiatives of HRM wasto determinethat provision of sewage
treatment for the harbour would be a major priority. Following the end of the federal-provincial crown
corporation HHCI and the demise of that plan, HRM Council decided that it would be up to the municipality
to reactivate aregional sewage treatment plan. Council determined that acommunity-based approach would
be the best way to obtain public support for any plan, and the initiative was designed to provide for
stakeholder and public input and involvement at all phases.

Harbour Solutions Symposium

Asaninitial step in reactivating the project, HRM Council hosted a public Symposium, held November 8 -
9, 1996 at Dalhousie University, Halifax. This Symposium wasintended to develop acommunity consensus
on the preferred way to undertake a harbour project, and to consider specific related questions and issues.
A Background Document was prepared outlining some elements of the history of harbour cleanup efforts, and
some of the key issues to be addressed.

Insoliciting participantsfor the Symposium, HRM used the public mailing list which had been maintained by
HHCI, aswell asthe list of intervenorsin the public hearings held as part of the environmental assessment
processfor the HHCI plan. Public notice wasal so provided through local newspapers. The Symposiumwas
jointly organized with the Nova ScotiaDepartment of Environment, and Environment Canada. Approximately
170 individuals attended.

A complete report on the Sympaosium has been published by HRM in the form of the Symposium Background
and Proceedings documents. The product of the Symposium was set of 12 General Principles developed by
consensus of the participants, which HRM Council subsequently adopted as a basis for moving the project
forward.

Harbour Solutions Stakeholder Advisory Committee

While the Symposium participants agreed on a set of genera principlesfor the project, there were anumber
of specific questions of amore technical nature for which the Symposium did not provide recommendations.
HRM Council decided to create an Advisory Committee to more fully investigate and provide
recommendations onthese questions. Anadvertisement wasplacedinloca newspapersto solicit expressions
of interest in serving on such acommittee. Applicantswere asked to submit information which demonstrated
one or more of the following: relevant technical expertise; past involvement with harbour issues; interest in
such issues; constituency represented; and geographic arearepresented. While applicants were considered
asindividuals, an effort was madeto select representation for different geographic areas, stakeholder groups,
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levels of government, academia, and the general public. HRM staff recommended 13 individualsto Council
for membership on the Advisory Committee, to which Council added three appointees.

HRM provided independent facilitation to the Advisory Committee through a contracted facilitator. HRM
also provided technical expertise through a group of consultants who worked closely with the Advisory
Committee and provided them with information and analysis on the issues. The Committee decided to work
through consensus processes whenever possible. The Advisory Committee produced a report which was
adopted by Council with itsrecommendations. A final decision onthe Committee recommendation regarding
ownership under possible public-private partnership approaches was deferred by Council until the Request
for Proposals (RFP) phase.

WINBY Approach

One of the key recommendations of the Advisory Committee was that Sewage Treatment Plant (STP) siting
should adopt a“WINBY” (“Want It In My Backyard”) approach that has successfully been used elsewhere
to assist in Siting sewage treatment facilities. The overal thrust of the strategy is for the communities to
become aware that:

C wastewater treatment facilities can be developed and operated without negative impacts such as noise,
odour, etc.; and

C facilities can be developed in such away as to support community needs such as infrastructure, parks,
access to beaches, etc.

In adopting this approach, HRM has agreed that affected communities should have input in how the STPsare
designed and built, and that this should be done in a manner which, to the greatest extent feasible, integrates
the STPs into the community and provides benefits to the community. HRM has identified a portion of the
project budget for the purpose of community integration of the STPs, and has initiated liaison efforts with
affected communitiesto bring the WINBY approach.

Community Liaison Program

The community liaison effort has been conducted primarily by acontracted consultant, Griffiths Muecke L td.,
assisted by HRM staff. The process has been adapted to each of the four communities surrounding the
Dartmouth, Halifax (formerly Halifax North), Herring Cove, and former Halifax South STP sites, depending
on the issues and context for each STP.

Ingeneral, once the specific STP site location had been identified and agreement in principle to purchasethe
land reached, key individual s within the community were informed of the upcoming announcement and were
consulted on the best way to provide information to the surrounding neighborhood. Immediately after the
announcement was made, acustomi zed newsl etter was delivered to each household within approximately 0.5
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to 1 km surrounding the site. Three hundred to 1,000 newsdl etters were distributed, depending on the density
of residential development. Information packages with background reports were sent to organizations and
individual swithaparticular interestinthe project. Theseincluded community groups, residents’ associations
and community leaders.

The second step was to hold an advertised public open-house within two weeks of the announcement to
familiarize residents with the project and the specific site in their neighbourhood. This provided an
opportunity for residentsto accessinformation through reports and displays, ask questionsand provideinitial
feedback. Follow-up meetings were organized as needed, and Harbour Solutions team members were
availableto answer questions. Tours of existing HRM STP facilities or presentations by STP staff have also
been provided upon request, and a special telephone line has been set up to provide immediate response to
requests for information.

The third step (in the case of Dartmouth and Halifax) has been to organize a Community Liaison Committee
(CLC) for each area. The core of the two CLCs are pre-existing community groups with a track record of
responsible activism on local issues. The representation on the CLC has been expanded to include self
identified and peer-appointed membersrepresenting the broader interests of the community. Both CLCshave
adopted very similar Terms of Reference. The CLCs have been provided with logistical support for the
activitiesthey wish to undertake, for exampl e the distribution of meeting minutes, organi zation of workshops,
or public meetings. Through these meetings and/or workshop venues, and through feedback questionnaires,
the CLCs are in the process of developing community views and priorities for input into the design of the
STPs and site characteristics. Thisinformation may also be used as a basis for proposals for projectsto be
developed through community integration funding as part of the WINBY approach. They may also wish to
commission studies, or solicit professional advice as part of their responsibilities.

Input from these Committees has been reflected in the RFP provided to the short-listed project proponents,
in the areas of odour and noise control, buffer zones and associated amenities, STP building design, and
general sitecharacteristics. Inboth cases, the community reaction hasbeen supportive of the Halifax Harbour
Solutions project in general, and accepting of the necessity for treatment plants, with particular concerns
expressed.

Once the principal matters of concern with respect to the site have been addressed, the CLCs will take the
lead in identifying community integration projects in the immediate area surrounding the site which can
provide long term benefit to the area.

In the case of the former Halifax South STP, a public open house was held, and residents and community
groups contacted, for their information. Major commercial/institutional interests in the area have been
similarly contacted. A particular issue for Halifax South which persists, in the updated Concept Plan (i.e.,
3 STPs), isthe necessity of apumping station at Chain Rock, within Point Pleasant Park. The Park Advisory
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Committee hasbeeninformed, and their proposed views on pumping station location and design incorporated
into the RFP.

A gite for the Herring Cove/Mainland South STP has not yet been announced. A reference site for the
purposes of Project tendering and environmental assessment has been identified at Hospital Point in the
Herring Cove area. However, the community hastaken an active interest in the project, and have expressed
concerns over development changes which may occur in their community as aresult of provision of central
sewer service. Sewage from Mainland South presently discharges near Herring Cove, and the feasible
engineering solutions involve an STP in the Herring Cove area to treat this discharge. A number of public
meetingsin the community identified concerns over increased devel opment pressureswhich may follow STP
construction, as well as provision of central water service asacommunity priority because of existing well
water problems. In order to address these concerns, HRM undertook a servicing study of the area in
collaborationwith the Herring Cove Ratepayers Association. Community leaderswere actively involvedin
the study as members of the Steering Committee, and the study has involved anumber of public meetings and
workshops to obtain public input into desired devel opment and servicing strategies for the community. The
study results have aided in revising the area development plan, and in defining community interests for use
of the community integration fundsin Herring Cove. Onceasiteisannounced, HRM will undertakethe CLC
approach described above to obtain community input on the specific STP design.

CLC representatives will have an opportunity to review and provide evaluations of proposed STP design
features to HRM staff and Council.

Public Opinion Results

HRM contracted Corporate Research Associatesin 1998 and 1999 to conduct public opinion surveying on
the harbour issues. Theresultswere consistent, and also comparable to previous surveys conducted in 1994

and 1996. Overall, thereisahigh level of awareness of the problems with water quality in the harbour and

the resulting impacts. There is also a strong level of support for a sewage treatment solution, and a
willingness to pay for such a solution.

Consistently, harbour pollution has been rated the most important environmental problem in the Metro area
(over 30 percent of respondents), with over 90 percent rating water quality asonly fair or poor. Between 60
percent and 70 percent have indicated that the current water quality has amoderate or major impact on their
quality of life, with aesthetic, tourism, recreation, and fish/wildlife impacts consistently cited as the most
important.

More than 80 percent of respondents consistently say that it is very important to develop a new sewage
treatment system for the harbour. Over 70 percent indicate that they would be willing to pay an additional
charge ontheir water billsto fund such asystem, whileaclear majority (56 percent) of those who pay awater
bill would be willing to pay at least $100 more per year. A large mgjority (71 percent) fedl that the federal
and provincial governments also have an obligation to contribute.
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Between February 215 and March 15™, 2001, Omnifacts Research undertook a telephone survey for HRM.
It focussed on the neighbourhoods close to the three proposed urban STP sites. The Herring Cove site was
not surveyed becausethe Herring Cove Ratepayersrecently undertook aservicing study connectedtotheHHS
project that involved consultation with the public.

A total of 815 people were surveyed yielding results accurate to within £. 3.3%, 19 out of 20 times.
Approximately four weeks before the survey, 2,000 - 2,300 newsd etterswere delivered in each of these areas
to provide background information to residents.

The survey found that 81 percent of those who are aware of the Project support it. When asked about the
locations, 31 percent were not concerned or didn't mind the locations; 22 percent think the sites are good or
say they are pleased, and 16 percent said they areworried, angry or disgusted. In response to questions about
their concerns, 32 percent had no concerns, 26 percent were concerned about odour, 17 percent were
concerned about the treatment plant locations, 15 percent had other environmental concerns, 8 percent were
concerned about the appearance of the plants, and 12 percent were concerned about noise or traffic. On the
topic of benefits, 37 percent could not identify benefits, 20 percent thought that the treatment plant locations
could be beneficial, and 19 percent mentioned cleaner beaches and a cleaner harbour

Those surveyed were questioned about the Community Integration Fund and how this potential investment in
STP communitieshasinfluenced their overall perception of theseplants. Thirty-one percent said that they see
advantages from the sewage treatment project regardless of the Fund, 35 percent said that they feel that there
are disadvantages for the community but that these are offset by the Fund, and 25 percent said that there are
disadvantages which will not be offset by the Fund. The following options were suggested for spending the
Community Integration Fund money:

parkland devel opment or outdoor recreation (23 percent)
improving the environmental safety of the plants (11 percent)
waterfront access (7 percent)

general cleanup (7 percent)

O O O O

General Public Information Program

HRM has undertaken a number of initiatives to keep the genera public informed about the project, and to
provide the public with a means to obtain information and provide their input into the project.

Articlesdescribing the project, and explaining the Environmental Protection Chargeadded towater bills, have
regularly been published in the Water Talk Bulletin provided by the Halifax Regional Water Commission as
awater bill insert. Articles have also been published and distributed in the Let’s Waste Less Newd etter
published by the HRM solid waste program, and in the HRM Recreation Catalog distributed to all HRM
households. An article was aso published in the United Nations Environment Program News Forum.
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Meetings have been held by HRM staff with specific stakeholders groups, such asthe Dalhousie Sierra Club,
on request.

A genera Harbour Solutions newsletter for the public has been produced, with the first issue distributed in
January 2001. Two open public meetings have been held to update the community on the status of the Project,
and to provide an opportunity for public questions and feedback. The first was held in Dartmouth at the
Woodsi de Community Centre on January 14, 2001; the second was held in Halifax at the Westin Hotel on
January 18, 2001.

All of the studies and reports dealing with the project which have been published by HRM have been
deposited with the HRM Public Library, and with the university libraries, for public access. In addition, the
HRM Harbour Solutions Office maintains alibrary of harbour and project reports which may be viewed by
the public on request.

As part of the HRM public Web site, an extensive Harbour Solutions home page has been established
(www.region.halifax.ns.ca/harboursol/index.html). Thissitemaintainscurrent project information and status,
as well as providing access to al of the background reports and harbour studies developed for the
environmental assessment process. The site also provides amechanism for the public to submit enquiriesor
comments to the Project Office.

A consistent phone number for the Project Office hasbeen established and publicized since 1996, asacontact
for the public to receive information or to submit comments. HRM has devel oped a portable display unit for
the Project, which has, at various times, been located in the HRM Storefront public service offices, in
shopping malls and various meetings and conference venues, as well as open house events. In 1999, HRM
hired adedicated Public Communications Support position to devel op public information and provide public
liaison.

Council Decisions

All significant decisionsregarding the Project have been made by HRM Council in public session following
full debate. Council sessions are televised on the local cable channel.

Company Public Involvement and Infor mation Program
Oncethe successful Company has been chosen to build and operate the sewagetreatment system, the Company
will assume primary responsibility for the Public Involvement and Information Program (PIIP) in ongoing

coordination with HRM. The PIIP will be developed for the life of the Project and will consistent with
HRM'’ s objectives.
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Public Participation Timeline

Table 9.1 presents a project timeline outlining public participation events.

Table9.1 Project Timeline of Public Participation

Year Public Participation Event
1996 C Amalgamated Council makes commitment to Harbour Solutions Project
C Harbour Solutions Symposium
C advertised invitation in papers for participants (open to public)

C event dates and venue advertised

C direct contact with mailing list from 1993 HHCI public panel hearings

C independent (non-HRM) Co-Chairs and Facilitators

C Principles adopted by HRM Council as basis for moving ahead

C Background and Proceedings reports distributed to public libraries, Universities and by
reguest to public

C Consistent phone number established for project office
1997 C Council appoints Harbour Solutions Advisory Committee to address remaining issues
C advertised invitation in papers for applications for membership
C independent (non-HRM) Facilitator
C technical support provided by independent consultants
C HRM conducts public opinion surveying, showing strong public support for project (willingnessto
pay)
1998 C Council adopts Solutions Advisory Committee recommendations
C WINBY (Want It In My Back Y ard) approach adopted to desigh and devel op project in ways
acceptable to affected communities
C Committee and consultant reports distributed to public libraries, Universities and by request to
public
1999 Project office hires public information officer, and retains public liaison consultant
Project information publicized through:
C Water Talk (water bill inserts)
C Recreation Catalog
C Let's Waste Less Newsletter
C UNEP News Forum
C Harbour Solutions web site established, containing:
C background information
C al published HHSP reports
C environmental assessment
C record of Council decisions
C notices and press rel eases
C process and project status
C contact names and numbers, opportunity to submit comments
C Public meetingsin Herring Cove to discuss the project, funding and possible sites
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Table9.1 Project Timeline of Public Participation
Year Public Participation Event
1999 & C Three candidate STP sites announced (Halifax North, Dartmouth, Halifax South)
2000 C Independent consultants provide community liaison and information service
C Distribution door-to-door of letters and information packages to local residents
C Direct contact with identifiable community groups and leaders
C Public meetingsto provide information and solicit public input
C M eeting minutes distributed to participants
C Tours of Mill Cove treatment plant provided
C Involvement of district HRM Councillors, MLAs and MPs
C Creation of community liaison committee (peer-appointed, self-identified members) for each site
C Ongoing involvement of public and committees through workshops, meetings, news etters
C Results of community input provided to short-listed consortia
C Community input used in preparing RFP criteria and technical requirements
C Continued information through public display and information handouts
C HRM Storefronts
C Shopping Malls
C meetings, workshops, conferences and public venues
C Servicing study of Herring Cove area undertaken to address community concerns; extensive
involvement of Ratepayers Association in Steering Committee, focus groups, chairing public
meetings
C Public meetings and workshops held to obtain public input on Herring Cove servicing issues
2001 C Further distribution of Project newsletters
C Article published in the HRM Naturally Green newsletter
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10.0 ENVIRONMENTAL MANAGEMENT FRAMEWORK

The Company will submit to HRM for review, two Environmental Management Plans (EMPs); one for the
construction period, and the second for the operating period. The EMPs will be structured as a project
Environmental Management System (EMS) that will be consistent with the | SO 14001:1996(E) standard. The
EMPs will provide a structured process for the achievement of continual improvement in environmental
performance. The EMPs will be suitable for periodic third-party audits by a qualified auditor.

The EMP will include, but not be limited to:

C an Environmental Protection Plan (EPP) that includes mitigative measures specific to mgjor sitesand
activities; and
C an Emergency Response and Contingency Plan that will addressthe potential for upset conditionsand

accidental events potentially affecting environmental or socioeconomic conditions (e.g., mechanical
mafunction leading to afailure of odour control, untreated sewage being discharged to the harbour,
fires and spills).

The EMP will include the Company’s Environmenta Policy, and contain procedures to identify significant
environmenta aspects and relevant environmental objectives and targets. It will describe management
programs to reach these objectives. The EMPwill aso contain proceduresfor implementation and operation,
checking and corrective action, and management review of the EMP. The Company will identify all relevant
regulations and guidelinesin the EMPs, as well as relevant industry standards and codes of practice.

Mitigative measures and monitoring requirements specified the EA (refer to Section 11 for summary) and

regulatory conditions of approval will also be incorporated into the EMPs. In general, the EMPs will be
written in a style that is suitable for application by subcontractors and inspectors on site.
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11.0 SUMMARY AND CONCLUSIONS

Over 150 million litres of untreated sewage currently enter Halifax Harbour each day. Thissewagedischarge
is expected to increase substantially in the future asthe popul ation of HRM grows. These sewage discharges
have resulted in poor water quality along the shorelines, widespread bacterial contamination, and poor
aesthetics along the Halifax and Dartmouth waterfronts due to particul ates, floatables, and odour.

HRM proposesto devel op aregional sewagetreatment system to treat raw sewage entering Halifax Harbour.
The Halifax Harbour Solutions Project (HHSP) consists of the construction and operation of three sewage
treatment plants (STPs) (Halifax, Dartmouth, and Herring Cove) and associated collection systems that will
provide advanced primary treatment with UV disinfection. Sewagedudgewill bemanaged at acentral facility
for abeneficial end use. The STPswill be designed, built and may be operated by a Company selected by
HRM Council through a tendering process, while the collection systems will be built by the Company but
operated by HRM.

This environmental assessment was prepared to satisfy requirements of the Canadian Environmental
Assessment Act for a screening level assessment of the HHSP concept plan. This assessment focused on
environmental and socioeconomic issues of greatest concern, known as Vaued Environmental Components
(VECSs) and Vaued Socioeconomic Components (V SCs), respectively. VECs/V SCswereidentified through
ascoping process (Section 3) which included, but was not limited to, areview of the previous environmental
assessment of the Halifax Harbour Clean-up Project. The following VECs and V SCs were selected for the
assessment:

Atmospheric Resources,

Marine Water Quality;

Marine Sediment Quality;

Marine Benthic Habitat;

Terrestrial Resources;

Commercial Fishery;

Archaeological and Heritage Resources;
Land Usg;

Transportation Infrastructure; and

Public Health.

D O OO OO DO OO

Each of the five VECs and five V SCs selected for the assessment were evaluated for potentia interactions
between the VEC/V SC and planned Project activities (Section 4 and 5). Mitigative measures have been
recommended to reduce or eiminate potentially adverse effects. Table 11.1 summarizes the mitigative
measures, and monitoring and follow-up recommended for each VEC/V SC.
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Table11.1

Summary of Mitigation, Monitoring and Follow-up Requirements

VEC/NVSC Mitigation Monitoring and Follow-up
Atmospheric Construction Operation
Resources C Standard dust control procedures C Continuous odour monitoring at STP air
(noise and C Timing restrictions on construction discharge
odour) activities Compliance noise monitoring
Operation Acoustic and vibration monitoring as
C Odour control equipment at pumping part of routine equipment maintenance
stationsand STPs program
C STP and pumping station design
features to minimize noise emissions
C Timing restrictions on vehicle
movements
Marine Water Construction Operation
Quality C None required C Adherence to NSDEL effluent limits
Operation C Regulatory agencies will assistin
C Engineered diffusersto promote evaluation of need for follow-up studies
dispersion of effluent and environmental effects and
compliance monitoring.
Marine Construction Post-Construction
Sediment C Land disposal of any dredged sediments | C Regulatory agencies will assistin
Quality Operation evaluation of need for follow-up studies
C None required and environmental effects and

compliance monitoring.

Marine Benthic
Habitat

Construction
C Compliance with DFO Guidelines

Operation
C None required

Post-Construction

C Regulatory agencies will assistin
evaluation of need for follow-up studies
and environmenta effects and
compliance monitoring

Terrestrid
Resources

Construction

C Schedule construction activities, to the
extent possible, to occur outside of bird
breeding season at Herring Cove STP
site

C Retain natural vegetation around the
Herring Cove STP for wildlife habitat
Adhere to regulatory blasting guidelines
Perform remedial action as necessary
to restore any damaged wells

Operation

C Compliance with Composting Facility
Guidelines (NSDOE 1998) for sludge
management facility

Pre-Construction

C Conduct rare plant survey at Herring
Cove STP site prior to clearing
C Conduct rare plant and breeding bird

survey at sludge management facility
prior to clearing

C Conduct well water survey to identify
and characterize water wellsin
proximity to construction activities
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Table11.1

Summary of Mitigation, Monitoring and Follow-up Requirements

VEC/NVSC Mitigation Monitoring and Follow-up
Commerciad Construction Post-Construction
Fisheries C Avoidance of fishing seasonsfor C Regulatory agencies will assistin
marine components evaluation of need for follow-up studies
C Compliance with DFO Guidelines and environmental effects and
Operation compliance monitoring
C None required
Archaeological Construction Pre-Construction
and Heritage C Contingency plan for discovery of C Archaeol ogical assessment of sludge
Resources resources management facility site
C Archaeological excavation of resources | C Pre-construction testing at selected
which may be disturbed locations
Operation
C Contingency plan for discovery of Construction
previously undisturbed resources C Archaeological monitoring during
construction
Land Use Construction Operation
C Contract incentives for rapid C HRM and other regulatory officials will
completion of construction determine need for monitoring and
Noise and dust control procedures follow-up

Traffic management, including
construction of dedicated access road

for Dartmouth STP

C Replacement of DND parking if
alternate Halifax siteis selected

C Communications, planning, signage to
facilitate property/business access

C Innovative site planning and
architectural design of STPs

C Early notification to existing occupants
at and near STP sites

C Site selection and design of sludge

composting facility to Composting
Facility Guidelines

Operation

C Odour and noise control at CSOs,
pumping stations, and STPs as required

C Community Integration Fund projectsin
host communities

C Adherence to Composting Facility

Guidelines and CCME Guidelines for
Compost Quality
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Table11.1

Summary of Mitigation, Monitoring and Follow-up Requirements

VEC/NSC

Mitigation

Monitoring and Follow-up

Transportation
Infrastructure

C

C

Construction

Plan and operate work areasin
accordance with the Construction and
Work Area Manual

Advance public notification

Timing of construction activities during
non-peak traffic periods

Maintain two through lanes for peak
flow direction in high traffic areas
Conduct rail crossing according to
applicable guidelines

Construct dedicated access road for
Dartmouth STP site

Consultations with DND to maintain
access to Dockyard

Consultations with DND regarding
potential traffic impacts on DND
roadways associated with alternate
Halifax site; traffic
management/communications
Notification of marine constructionin
Noticeto Mariners

Consultations with Harbourmaster and
Coast Guard regarding construction of
outfalls/diffusers

Operation

Use of approved truck routes where
necessary

Use of dedicated accessroad to
Dartmouth STP

Possible restriction of trucks to off-
peak hoursin congested areas

Pre-construction

C

Follow-up meetings with the
Harbourmaster, Queens Harbourmaster
and Coast Guard regarding finalized
locations of outfalls and diffusers
Follow-up with Harbourmaster
concerning possible relocation of
Anchorage #3

Public Health

C

Construction

None required

Operation
C

Adherence to Composting Facility
Guidelines and CCME Guidelines for
Compost Quality

Operation

C

Compliance monitoring for faecal
coliform to ensure effluent meets
NSDEL requirements

Compliance monitoring at sludge
composting facility

VOC analysis of treated sewage
effluent and air discharges from STPs
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Adverseresidua environmental effects (i.e., after all recommended mitigative measures have been applied)
for al the VECS/VSCs are predicted to be non-significant for routine Project-related construction and
operation activities. There may be a significant adverse effect to atmospheric resources (odour) in the
unlikely event of failure of the STP odour control system. There could aso be asignificant adverse effect to
marine water quality in the unlikely event that untreated effluent enters the Northwest Arm through the CSO
at Chain Rock. However, either of these effectswould be temporary and localized, and unlikely to occur due
to system redundancy, contingency and emergency response planning, and operational maintenance and
monitoring procedures.

There is predicted to be positive effects for severa VECs and VSCs as a result of Project operation. The
primary objective of the Project, improvement of harbour water quality, will be achieved and will also result
in numerous long term positive effects to various environmental and socioeconomic components related to
Halifax Harbour and surrounding communities. Marine sediment quality, benthic habitat and commercial
fisheries will also have positive effects from Project operation. In addition to aesthetic and odour
improvements, sewage treatment and associated UV disinfection will greatly reduce the introduction of
sewage related human pathogens currently entering the harbour, thereby reducing risksassociated with existing
exposure to untreated sewage, positively affecting public health and harbour-related land uses. A positive
effect has also been identified for archaeological and heritage resources due to the potential for increased
knowledge gained during Project investigations and monitoring. With respect to terrestrial resources, there
will be apositive effect on groundwater resources due to the potential provision of municipal water supply
in Herring Cove as a Community Integration Fund project. Freshwater resources in Herring Cove (i.e.,
Maclntosh Run) will also realize a positive effect from Project operation as sewage overflow events from
Roach’s Pond pumping station will be reduced.

Table 11.2 summarizes the residua environmental effects for each VEC/V SC for Project construction and
operation, and malfunctions and accidents. Abandonment or replacement is not considered in the assessment
since the decommissioning of STPs or sewage collection systems is not anticipated to occur (Section 2.9)

Table11.2 Summary of Residual Environmental Effects
VECNSC Activity
Construction Operation Malfunctions and Accidents

Atmospheric Resources N N, P S (unlikely)
Marine Water Quality N N, P S (unlikely)
Marine Sediment Quality N N, P N
Marine Benthic Habitat N N, P N
Terrestrial Resources N N, P N
Commercia Fisheries N N, P N
Archaeologica and Heritage Resources N N, P N
Land Use N N, P N
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Table11.2 Summary of Residual Environmental Effects

VEC/NSC Activity
Construction Operation Malfunctions and Accidents
Transportation Infrastructure N N N
Public Hedlth N N, P N

Key: S = Significant adverse residua effect; N = Non-significant adverse residual effect;
P = Positive residual effect

In summary, construction and operation of the Project is not likely to have any significant adverse effects on
the environment. HHSP will produce significant environmental benefits as well as potential health and
economic benefits related to improved opportunities for tourism and recreation. HRM’s image as an
environmentally and socially responsible community will improvesignificantly among residentsand visitors.
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12.0 ASSESSMENT DECISION AND COURSE OF ACTION

On the basis of this screening, each of the Responsible Authorities of the project have reached the following
decision:

The project (taking into account appropriate mitigation measures) is not likely to cause
significant adverse environmental effects - project can be supported. Section 20.1(a).

The project (taking into account appropriate mitigation measures) islikely to cause significant
adverse environmental effects that cannot be justified in the circumstances- project will not
be supported. Section 20.1(b).

It is uncertain whether the project will cause significant adverse environmental effects (taking
into account appropriate mitigation measures) - project deferred to the Minister of the
Environment for referral to a Mediator or a Panel. Section 20.1(c)(i).

Project islikely to cause significant adverse environmental effects (taking into account
appropriate mitigation measures) and it is uncertain whether the effects can bejustified in the
circumstances - project deferred to the Minister of Environment for referral to aMediator or
a Panel. Section 20.1(c)(ii).

Public concerns warrant areference to the Minister of Environment for referral to aMediator
or aPanel. Section 20.1(c)(iii).
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13.0 SCREENING CERTIFICATE
Thisdocument summarizestheresultsof an environmental assessment related to theHalifax Harbour Solutions

Project that has been performed and completed by the Responsible Authorities in accordance with the
Canadian Environmental Assessment Act.

Prepared by: Date:

Approved by: Date:
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APPENDIX A

EXISTING SEWER OUTFALLSOVERFLOWS



TableA.1 PrivateOutfalls- Summary of Wastewater Flows

Development Outfalls Average
Wastewater
Flow m¥d
Ocean Terminals 15 222
NSPI - Terminal Road 2 34
Cunard & Co. 1 28
Eastern Canada Towing 2 04
Dept. of Fisheries 2 104
Cable Wharf 2 0.3
Fisherman's Market 1 32
CFB Halifax Dockyard 12 56.6
HDIL Hdifax Shipyards 6 69
Richmond Terminals 4 3.7
Shannon Park 2 752
NSPI - Tufts Cove 1 5
Defence Research 1 10.7
CFB Halifax Dockyard Annex 5 50.4
HDIL Dartmouth Marine Slips 5 175
Coast Guard 2 9
Nova Scotia Hospital 1 675
Irving Oil Depot 1 35
TOTALS 65 1695

Source: Metro Engineering Inc. 1993
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APPENDIX B

HHCI AND HHSP PROJECT DESCRIPTION COMPARISON



TableB.1 Overview of Key Differences Between Halifax Harbour Sewage Treatment Projects (HHCI and HHSP)
Element Halifax Harbour Cleanup Project Halifax Harbour Solutions Project Comments
Collection System

Design Capacity Normal design flow will be 3.8 x C  Normal design flow will be 4 x Includes approximately 8 km less
Average Dry Weather Flow ADWEF, 75% of total annual flow collection system length, with 53%
(ADWF) will be captured and conveyed to less tunneling
Collection system will be 25 km treatment facility Current project involves 5 more
long of which 75% will betunneled. | C  Collector system will be pumping stations
System includes interceptor approximately 17 km with More surface disturbance
sewers, tunnels, pumping stations, approximately 22 % tunneled associated with trenching, but less
and CSOs to intercept wastewater C  Includes 10 major pumping stations associated with minehead shafts
from 39 existing outfalls (includes 1 at each STP) to collect
Includes 1 mgjor pumping station at wastewater from isolated areasto
the single STP and 4 secondary magjor collector system
pumping stations
2 large “mine head” shaftsfor
tunnels

CSOs Preliminary treatment to remove C  CSOs (approximately 15-20) will CSO disinfection (e.g. NW Arm) is

floatables and 25 % suspended
solids (vortex concentrators) at 14
sites; treatment by sedimentation
within consolidation tunnelsis
proposed at Lr. Water Street and
Dartmouth Cove

Disinfection will be provided at the
2 Northwest Arm CSOs

75% of the raw sewage and
stormwater currently discharged
into the Harbour from existing
outfallswill be intercepted and
conveyed to the treatment plant

be equipped with screens or
underflow baffles to remove
floatables, and disinfected, if
required, to meet water quality
objectives

unresolved (EA/Public issues)
More CSOs under current project
with possible land use and water
quality implications

Storage at STPsor in tunnels?




TableB.1

Overview of Key Differences Between Halifax Harbour Sewage Treatment Projects (HHCI and HHSP)

Element

Halifax Harbour Cleanup Project

Halifax Harbour Solutions Project

Comments

Sewage Treatment Plant

Location and size

Singlelarge regional STP on an
artificial idand (“lvesldand”)
approximately 9.5 ha at Ives Cove,
30 m off north end of McNabs
Idand

One smaller plant in Herring Cove
areato service Mainland South

C 3STPsincluding 1inHalifax, 1in
Dartmouth, and 1 in Mainland South
(Herring Cove)

Larger number of plants=smaller
size of STPs except for Mainland
South

STPscloser to developed areas
potentially affecting land use and
raising host community concerns
Lesslikely to affect an area
perceived as parkland (i.e., McNabs
Idand)

Phasing of project could reduce
construction-related impacts

Facility
design/Expansion
capability

The STP/OFS would be completely
enclosed. Space included for
doubling initia primary treatment
capacity. Upgrading to secondary
treatment would requireisland
expansion

Extensive buffers from developed
land uses

Odour and noise control
Aesthetics considered in
architecture and landscape

C  Plant will be"compact” advanced
primary type plant in Halifax and
Dartmouth. A compact or
conventional advanced primary
plant will be used for Mainland
South depending on site

C  STPswill betotally enclosed
systems to provide noise and odour
control

C  Buildingsshall be designed to
provide for future expansion and
possible upgrade to secondary
treatment of all facilities

C  STPsshal bedesigned to be
attractive and blend into
surrounding area

L ess buffering from devel oped
areasin Halifax Peninsula and
Dartmouth

Treatment level /
Disinfection method

Primary treatment for large STP
Chlorine disinfection for effluent

C  Advanced primary treatment for all
STPs
C UV disinfection

Advanced primary improves level of
treatment

UV disinfection reduces concern
with residual chlorine




TableB.1 Overview of Key Differences Between Halifax Harbour Sewage Treatment Projects (HHCI and HHSP)
Element Halifax Harbour Cleanup Project Halifax Harbour Solutions Project Comments
Ouitfal design and C  Tunneled outfall, west-southwest of | C  Each STP to have amarine outfall Increasing the number of outfalls
location Ives Point, with athree section complete with diffusers which may will result in increased number of
diffuser require extension or alteration over affected areas, but with less
C  Outfdl for Mainland South STP time as flows increase concentrated impacts on water
includes diffuser in vicinity of C Diffuserslocated offshore quality
Watleys Cove generally invicinity of STPin areas Except possibly for Mainland South
of sufficient depth and circulation outfall, al other outfalls arelocated
and avoiding navigation concerns. in areas previousy unevaluated by
EA
Specific areasrequire
oceanographic, geotechnical,
habitat and archaeol ogical
evaluation
Sludge Management
C  Qil-from-Sludge (OFS) process C  Onste dudge dewatering and Current process requires more
C  Ashmust bedisposed of in stabilization offsite disposal capacity (ash vs.
approved manner C  Attaining pH >12 would result in compost)

product that could be used for land
application, site rehabilitation, or
composting on ayear round basis

Different types of air emissions
generated (OFS vs. composting)
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WASTEWATER DISCHARGE BY-LAW (W-101)



HALIFAX REGIONAL MUNICIPALITY
BY-LAW - W-101

RESPECTING DISCHARGE INTO PUBLIC SEWERS

1-Short Title

1(1)  This By-Law shall be known as By-Law Number W-101, and may be cited as the "Wastewater
Discharge By-Law".

2 - Definitions

2(1) InthisBy-Law:

(@)

(b)

(b)

(c)

@

(€)

(f)

"biochemical oxygen demand" meansthe quantity of oxygen utilized, expressed in milligrams
per litre, in the biochemical oxidation of matter within a 120 hour period at atemperature of
20 degrees centigrade;

“blow down” means the discharge of recirculating non-contact cooling water for the purpose
of discharging materials contained in the water;

"chemical oxygen demand” means the quantity of oxygen utilized in the chemicd oxidation
of organic matter under standard laboratory procedure, expressed in milligrams per litre;

“combined sewer” means asewer intended to function simultaneously as a storm sewer and
asanitary sewer;

“combudtible liquid” meansaliquid that has aflash point not less than 37.8 degrees Celsius
and not greater than 93.3 degrees Celsius;

“cooling water” means water that isused in aprocess for the purpose of removing heat and
that has not, by design, comeinto contact with any raw material, intermediate product, waste
product, or finished product, but does not include blow down water.

“discharge’” meansto discharge, release, permit or cause to be discharged into the municipal
wastewater facilities or stormwater system,

By-Law W-101 Respecting Discharge into Public Sewers - June 20, 2001 - 1'



()]

(h)

(0)

0

()

“discharger” means the owner, occupant or a person who has charge, management or
control of effluent, sewage, stormwater, uncontaminated water or any combination thereof,
which is discharged to the municipa wastewater facilities,

“Engineer” means the Municipa Engineer for the Hdifax Regiond Municipaity and
includes a person acting under the supervision and direction of the Engineer;

“fud” includes acohol, gasoline, naphtha, diesel fuel, fudl oil or any other ignitable substance
intended for use as afud;

“hauledindustrial wastewater” means any industrial wastewater transported to and deposited
into any location in the municipal wastewater facilities.

“industrid, commercid or ingtitutiona” includes or pertains to industry,
manufacturing, commerce, trade, business, or ingtitutions, as distinguished from

domestic or residentid;

()

(m)

(n)

©)

(9]

@

(r)

“leachate” includes any liquid that has percolated through solid waste and has extracted
dissolved or suspended materiads from it, including the liquid produced from the
decomposition of waste materials and liquid that has entered the waste materia from
external sources including surface drainage, rainfall and groundwater.

“municipality” means the Haifax Regional Municipality;

“pathological waste” includes those fluids or materials which may contain pathogens of
human or animd origin;

“pesticides’ includes any substance that is a pest control product within the meaning of the
“Pest Control Products Act” (Canada) or afertilizer within the meaning of the “Fertilizers
Act” (Canada) that contains a pest control product;

“phenolic compounds’ means hydroxyl derivatives of benzene and its condensed nuclei;

“sanitary sewer” meansasewer receiving and carrying liquid and water-carried wastes and
to which storm, surface or groundwaters are not intentionally admitted;

“sawage’” means the combination of liquid and water-carried wastes from buildings,
containing animal, vegetable or mineral matter in suspension or solution, together with such
groundwater, surface water or stormwater as might be present;

By-Law W-101 Respecting Discharge into Public Sewers - June 20, 2001 '2'



(s) “sewer” meansapipe or conduit for carrying sewage, groundwater, stormwater or surface
runoff, and includes all sewer drains, storm sewers, clearwater sewers,
storm drains and combined sewers vested in, or under the control of, the

municipdlity;

® “solvent extractable matter” includes grease or oils from animal, vegetable, mineral or
synthetic sources,

(W "Standard Methods' means Standard M ethods for the examination of water and wastewater
by the utilization of anaytical and examination procedures provided in the edition current at
the time of testing, published jointly by the American Public Health Association and the
American Water Works Association or any publication by or under the authority of the
Canadian Standards A ssociation for the testing of water and waterworksto determine water

quality standards;

v) “storm sewer means a sewer that carries stormwater and surface runoff water, excluding
sewage;

(w)  “stormwater” means water from precipitation of all kinds, and includes water from the

melting of snow and ice, groundwater discharge and surface water;

(x) “Stormwater system” means a method or means of carrying stormwater including,
But not limited to, those ditches, swales, sewers retention ponds, streets or roads
That are owned by the municipality;

W) “sugpended solids’ means the insoluble matter suspended in wastewater that is separable
by laboratory filtration:

(4] “total Kjeldahl nitrogen” means organic nitrogen;

(aa)  “uncontaminated water” means potable water or any other water to which no matter has
been added as a consequence of its use;

(@) “waste radioactive substances’ includes uranium, thorium, plutonium, neptunium, deuterium,
their respective derivatives and compounds and such other substances asthe Atomic Energy
Control Board may designate as being capable of releasing ionizing radiation;

(ac)  “wastewater facilities’ means the structures, pipes, devices, equipment, processes or other
things used, or intended, for the collection, transportation, pumping or treatment of sewage
and disposa of the effluent;
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(ad)  “waste” meansany materia discharged into wastewater facilities;

(ae) “wastewater” means liquid waste containing animal, vegetable, mineral or chemical matter
in solution or suspension carried from any premises;

3 - Prohibited Dischargesto Wastewater Facilities

3(1)) No person shal discharge, into wastewater facilities, sewage or wastewater which causes or may
cause or results or may result in:

@ a hedlth or safety hazard;

(b) obstructions or restrictions to the flow in the wastewater facilities;

(©) an offensive odour to emanate from wastewater facilities, and without
limiting the generdlity of the foregoing, sewage containing hydrogen sulphide,
mercaptans, carbon disulphide, other reduced sulphur compounds, amines,
or ammoniain such quantity that may cause an offensive odour;

(d) damage to wastewater facilities;

(e interference with the operation and maintenance of wastewater facilities.

()] aredtriction of the beneficial use of dudge from the municipality’ s wastewater facilities.

(9 effluent from municipa wastewater facilities to be in violation of any Provincial or Federa
Acts or Regulations.

3(2) No person shal discharge, into wastewater facilities, sewage or wastewater with any one or more
of the following characteristics:

€)] apH lessthan 5.5 or greater than 9.5;

(b) two or more separate liquid layers,
(c) atemperature greater than sixty five degrees Celsius.
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3(3) Nopersonshal discharge, into wastewater facilities, sewage or wastewater containing one or more
of the following:

@ combudtible liquid;

(b) fud;

(c) hauled sewage, hauled wastewater or leachate, except where written permission from the
municipaity has been obtained;

(e ignitable waste including but not limited to, flammable liquids, solids, and/or gases, capable
of causing or contributing to explosion or supporting combustion in wastewater facilities;

() detergents, surface—active agents or other substances that may cause excessive foaming in
the wastewater facilities;

(9 sewage containing dyes or colouring material s which pass through wastewater facilities and
discolour the wastewater facility or effluent;

(h pathological waste in any quantity;

() material containing polychlorinated biphenyls (PCBS);

) pesticides,

(9] reactive materials,

() radioactive substances,

(m) leachate, except where the discharger has written permission from the municipality.

3(4) No person shall discharge, into wastewater facilities, sewage or wastewater containing a
concentration in excess of any of the limits set out in Table 1:

Table 1 - Concentration Limits - Wastewater Facilities

Substance Milligrams
Per Litre
Aluminum_Tatal 20
Antimony _Total o)
Arsenic Total 1
Barium _Total o)
Benzene 001
Ren/linm Taotal Y
Riochemical ﬁyygm Demand 200
Bismuth, Total 5
Cadmium, Total 1
Chemical Oxygen Demand 1000
Chlorides 1500
Chloroform 005
Chromium Total 2
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Substance Milligrams
Per Litre
Cobalt_Tatal o)
Copper, Tatal 1
Cyvanide _Total 2
1.2 - Dichlorobenzene 0l
1.4 - Dichlorobenzene 01
cis- 1.2 - Dichloroethvlene 40
Trans- 1.3 - Dichloropropylene 015
Ethylbenzene 0158
Eluoride 10
lLron_Total 20
L ead, Total 1
Manganese_Total o)
Mercury, Total 001
Methvlene chlaride 02
I\/Inlyhrh:\nl um_Tatal Y
Nickel Total 2
| Qil & Grease- mineral or syntheticin origin 15
Qil & Grease - animal or vegetable in origin 150
o-Xylene 05
Phenolic Compounds (AAAP)
Phaosphoriis_Total 10
Selenium _Total 1
Silver Total 2
Sulphates Expressed a5 SO 1500
Suspended Solids, Total 300
1122 Tetrtachloroethane 10
Tmr:\r\hlnrnﬁh\lllmp 10
Tin Tatal Y
Titanium, Total 5
Toluene 001
Total Kjeldahl Nitrogen 100
Trichloroethvlene 10
Manadium _Tatal o)
Yylpnm Tatal 15
Zinc _Tatal 2

* A referenceto Totd” inthistabledenotestota concentrationsof al formsof themeta andionincluding both particulate
and dissolved species.
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35 No person shal discharge, into wastewater facilities sewage or wastewater under circumstances
where water has been added for the purpose of dilution to achieve compliance with Sections 3(2) and

3(4).

3(6) Noperson shal discharge cooling water or uncontaminated water to wastewater facilities unlessthe
discharge has been permitted by the municipality.

4 - Dischargeto Stormwater System

4(1) Nopersonshal dischargeinto astormwater system, matter which causes or may cause or may result

In:

(@
(b)
(©)
(d)
(f)
)

a health or safety hazard;

interference with the operation of a stormwater system;

obstruction or restriction of a stormwater system or the flow therein;

damage to the stormwater system

impairment to the quality of the water in a stormwater system

the quality of the water discharged from amunicipal stormwater system to bein violation of
Provincia or Federa Acts or Regulations.

4(2) No person shdl discharge into a stormwater system, matter which results in one or more of the
following characteristics;

(&) visible sheen, film or discolouration;

(b) two or more separate layers,

(c) apH lessthan 6.0 or greater than 9.5;

(d) atemperature greater than 40 degrees Celsius;

4(3) No person shdl discharge into a stormwater system;

(a) hazardous waste chemicals;
(b) combustible liquids;
(c) floating debiris;

(d) fuel;

(e) hauled sewage or hauled waste;
(f) pathological waste;

(9) PCB's

(h) pesticides;
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(i) reactive waste;
(j) toxic waste;
(k) waste radioactive substances,

4(4)  No person shdl discharge into a stormwater system, matter containing a concentration, expressed
in milligrams per litre, in excess of any one or more of the limitsin Table 2 of this By-law entitled

“Limits for Stormwater System Discharge’.

4(2) The provisons of subsection 4(1) apply to the discharge of storm water runoff from
commercial and institutional process areas to a stormwater system, and to any storm water

discharge to which the matter prohibited by subsection 4(1) has been added for the purpose of

disposing of the matter.

Table 2 - Limitsfor Stormwater System Discharge

Substance Milligrams per litre
Arsenic 0.5
B.E.T.X. 0.02
(benzine, ethyl benzine, toluene, xylene)

Biochemica Oxygen Demand 15
Cadmium 0.015
Carbon tetrachloride 0.02
Chromium 0.02
Copper 0.03
Cyanide 0.05
Fluoride 15
Lead 0.05
Mercury 0.001
Oil and Grease 15
Phosphorus 0.5
Selenium 0.01
Silver 0.001
Suspended Solids 15
Thallium 0.01
Trichloroethylene 0.02
Zinc 0.30
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5- Grease, Oil, Sediment, Sand Trapsor Interceptors

5(1)

5(2)

53)

5(4)

509

5(6)

5(7)

Grease, ail, sediment and sand traps or interceptors shall beingtalled in dl food service establishments
or operations, vehicle service facilities, and car or truck washes when, in the opinion of the
municipdity, such a device is necessary for the proper handling and control of wastewater being
discharged to the municipal wastewater facilities.

Traps or interceptors shall be installed suchthat they are easily accessiblefor all aspectsof cleaning
and inspection.

Traps or interceptors shall be maintained by the owner or operator in a condition of continuous
efficient operation at the owner’s expense.

No retained or trapped oil, grease, sediment, sand, silt or other matter in any form shall be alowed
to pass from the installed trap or interceptor into the wastewater facilities: instead removal of
retained or trapped materias shall be achieved by pumping or other physical means and shal be
hauled away and disposed of as required by law.

Whenever an inspection of an installed trap or interceptor resultsin awritten notice for action on the
part of the person(s) responsible for the installed device, such action shdl be completed within the
compliance period granted by the written notice.

The owner or operator of an establishment shall provide the municipdity, upon request, with the
frequency of inspection and maintenance of any installed grease, oil, sediment and sand traps or
interceptors as well as information asto the disposal method employed and |ocation of hauled waste
materid.

Any reasonable request for ingpection by the municipality shal be granted by the owner or operator
of the establishment.
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6 - Reporting Requirements

6(1)

6(2)

6(3)

No industrial, commercial or ingtitutional discharger shall discharge sewage, wastewater, cooling

water, uncontaminated water or any combination thereof, to wastewater facilities without first

submitting to the Engineer of the municipality the following completed reports.

@ the “ Short Version of the Discharger Information Report” attached as Form 1; and

(b) the “Complete Discharger Information Report” attached as Form 2 where, in the opinion of
the Engineer, the discharge may have a significant impact on the wastewater facilities, and
the municipdity has notified the discharger that completion of the report isrequired; or where
the discharger has or requires an extra strength or large volume surcharge agreement with
the municipality.

If adischarger has been discharging to wastewater facilities prior to the enactment of this by-law,
the discharger shall comply with the requirements set out in subsection 6(1) within 30 days of receipt
of written notice from the Engineer.

The discharger shall provide written notification to the municipality of any changesto theinformation
filed pursuant to subsections 6(1) and 6(2) within 60 days of the change.

7 - Discharger Self-Monitoring

(1)

72

The discharger shall undertake the monitoring or sampling of any discharge to the wastewater
facilities as may be required by the Engineer, and provide the results in accordance with written
notice from the Engineer.

The obligations set out in or arising out of subsection 7(1) shal be completed at the expense of the
discharger.
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8 - Extra Strength and Volume Surcharge Agreement

8(1)

8(2)

8(3)

8(4)

8(5)

Wherelarge volumes of sewage, extrastrength sewage or wastewater isdischarged to wastewater
facilities, the municipality may enter into a surcharge agreement with a discharger permitting
exceedances of the limits set out in subsection 3(4), including, but not limited to, any one or more of
the following:

@ biochemica oxygen demand;

(b) solvent extractables - animal or vegetable in origin;

(©) total kjeldahl nitrogen;

(d) phosphorous, totdl;

(e suspended solids, totd; or

()] large volumes.

The agreement may include terms and conditions under which the discharge is permitted and the
method by which the municipality shall recover costs incurred by the pumping and treatment of the
wastewater.

During the term of the agreement, the discharger shall be exempt from meeting the limits set out in
subsection 3(4) for the parameter(s) included in the agreement, if al conditions stipulated in the
agreement are met.

Notwithstanding Section 8(1), where a discharger has entered into an extra strength surcharge or
large volume agreement, any anticipated change in the information provided pursuant to Section 5
must be submitted to the municipdity prior to the change to allow an assessment of the impact of the
change on the agreement.

The municipality may terminate the agreement at any time and the termination shall be effective
within 30 days of the delivery of awritten notice to the discharger’s site or head office.
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9 - Compliance Agreement

91

9(2)

9(3)

94

Where the discharger, at the coming into force of thisby-law, isout of compliance with one or more
conditions in Section 3, the municipality may enter into a compliance agreement with adischarger to
provide a plan for achieving compliance with the by-law within a specified time.

The agreement shall:

(@ be for afixed term;

(b) contain reporting requirements to the Engineer on significant stagesin the progress towards
compliance as determined by the municipdity; and

(©) include a maximum interim limit for the parameter or parameters covered by the agreement.

During the term of the compliance agreement, the discharger shall be exempt from those parts of
Section 3 specified in the compliance agreement provided that dl of the conditions of the agreement
are met by the discharger prior to the expiry of the agreement.

The agreement may be terminated with 48 hours notice by the municipality at any time where the
terms and conditions of the agreement are not being met.

10 - Sampling and Analytical Requirements

10(2)

10(2)

1009)

10(4)

Where the Engineer determines that monitoring of any discharge to the wastewater facilities is
required, the owner or operator of industrial, commercia or ingtitutiona premises may be required
to monitor, analyse, and report to the Engineer the results of the monitoring program at the owner’s
expense.

The Engineer may specify specific time periodsfor collection of samplesand analytical requirements
based on practices of the business, as required.

The Engineer may from time to time enter any premises and conduct such tests as deemed
necessary.

All tests, measurements, analyses and sample handling shall be carried out in accordance with
"Standard Methods' and by a laboratory certified by the Canadian Association of Environmental
Laboratories.

11 - Control Service Access
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11(1) The Engineer may require the installation of a control service access or the upgrading of an existing
control service access, for each connection to the wastewater facilities for the purpose of
monitoring or sampling discharges.

11(2) A control service access required under subsection 11(1) shall be:
@ located on the property of the discharger unless the municipality permits an aternative
location;
(b) constructed and maintained at the expense of the discharger;
(c) accessible at dl times by the municipdity;
(d) constructed in a manner which meets the standards of the municipdity; and
(e maintained to ensure access and structura integrity.

12 - Penalty

12(1) Any person who contravenes any provision of this by-law shall be liable upon summary conviction
for every such offence to a penalty not exceeding fifty thousand dollars ($50,000.00) or in default of
payment, to imprisonment for a term not exceeding ninety days and each day that the offence
continues shall constitute a new offence.

12(2) Any person alleged to have violated this bylaw, who is given notice of the aleged violation and where
the said notice so provides for payment, may pay a penalty in the amount of $500.00 to the
HALIFAX REGIONAL MUNICIPALITY provided that said payment is made within a period of
14 days following the day on which the aleged violation was committed, and said payment shall be
in full satisfaction, releasing and discharging al penaties and imprisonments incurred by the person
for sad violation.

13 - Repeal of By-laws, Regulations and Ordinances

13(1) Halifax Regionad Municipality By-Law W-100 Respecting Wastewater Dischargeis hereby repealed.
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Halifax Regional Municipality Pollution Prevention Program

Discharger Information Report

(Form1)
1. General Information
(Company Name, Corporation, Owner)
(Telephone Number) ( Fax Number)
(Mailing address) ( Postal Code)

Location of Premises:

(Street Name, Number, Block Number, Unit Number)

Company Officer responsible for waste effluent control:

(Name) (Title) (Telephone Number)



2. Product or Service lnformation

€)) Number of Employees:

Plant: Office:

(b) Number of shifts per day: Number of days per week:

(c) What are your principal products produced or services rendered:

) Provide a brief description of your manufacturing or service activities:

3. Waste Characteristics and Disposal

@ Consumption of water:

(Please provide arecent copy of water billing records)



(b) Please list the types and volumes of chemicals used in your manufacturing process and/or stored on
Site.

Chemicdls: Quantities:

(©) Please list the type of chemicals, cooling water or other waste materials that are discharged to the
sanitary sewer.

(d) I's your wastewater subjected to any type of treatment before discharge into the sewer system?
Please describe the treatment provided to the wastewater.

(e Has your company sampled and analysed wastewater that is discharged to the sewer system?If yes,
please provide details and attach a copy of any available sample information.




Name of person submitting report:

(Name)

(Title)

(Date of Completion)



Halifax Regional Municipality Pollution Prevention Program

Discharger Information Report

(Form 2)
1. General Information
(Company Name, Corporation, Owner)
(Telephone Number) (Fax Number)
(Malling address) (Posta Code)

Location of Premises:

(Street Name, Number, Block Number, Unit Number)

Company Officer responsible for waste effluent control:

(Name) (Title) (Telephone Number)

2. Product or Service lnformation

@ What are your principal products produced or services rendered:




(f)

Provide a brief description of your manufacturing or service activities:

(©) Standard Industrial or Canadian Codes (SIC) of those products produced:
Indicate if theseare ( ) SICs, or Canadian ( ) SICs.
(d) Provide a brief description of the process(es) used in the manufacturing or servicing:
(e Number of employees:
Plant: Office:
() Number of shifts per day: Number of shifts per week:
(9) Please indicate if major processes are:

( ) Batch () Continuous ( ) Both



(h Is the production subject to seasonal variation: ( ) yes ( )no
If yesindicated, briefly describe your seasona production cycle:
3. Waste Characteristics
(&) List al sources of water supply:
Municipal water
Private well water
Hauled water
Other sources (Describe)
(b) Type of waste water discharged: ( please check al that apply)
() Sanitary sewage Estimated volume: n/day
() Non-contact cooling water Estimated volume: m/day
() Contact cooling water Estimated volume: me/day
() Process water Estimated volume: ne/day
( ) Others Estimated volume: m/day




(c) Wastewater is discharged to: ( please check all that apply)

Location

) Sanitary # 1

) Sanitary # 2

) Storm sewer # 1

) Storm sewer # 2

) Surface water, pond, creek, river etc.
) Storage tank

) Ground water or well

Egimated Volume

m?*/day
m?*/day
m?/day
m3/day
m®/day
m?*/day
m?*/day

) Liquid waste hauler - please indicate company used and disposd site if known.




4. Pre-treatment and Disposal

@ Pre-treatment devices or processes used for treating wastewater or sludges before discharge to the
sewer system. ( Please check as many asis appropriate):

() Airfloatation () Screening

()  Centrifuge ()  Sedimentation

() Chemica Precipitation ()  Septic Tank

() Chlorination () Solvent Separation

() Cydone ()  Spill Protection

( ) Filtraion () Sump

() Fow Equdization () Biologica Treatment

() Greaseor Qil Separation, type:

type: ( ) Ranwater Diversion or Storage
() GreaseTrap type:

() Grit Remova ( )  Other Chemica Treatment
( ) lonExchange

( ) Neutraization, Ph correction ()  Other treatment

() Ozonation type:

() Reverse Osmosis () No Pre-treatment Provided

(b) Describe in detail the treatment process for your waste streams:




(©) Provide a flow diagram of your Pre-treatment Process in the space below:

(d) Provide a description of the identified pre-treatment facilities and operating data




(e Describe how solids are handled, stored and disposed.

()] Describe any current operational problems or required shutdowns of pre-treatment facilitiesthat may
affect the quality of wastewater discharged to the sewer system.

()] Is dudge generated from the pre-treatment process:. ( )yes () no
If yes, please describe the trestment and disposal method for sludge removal,




(h Do you recover any chemicals from your wastewater: ( ) yes ( ) no
If yes, please explain

5. Pollutant I nformation ( Sewer Dischar ge)

@ Please indicate in the appropriate location whether the chemical parameter is known, or suspected
to be present in each waste stream leaving your facility.

Sewer Discharge Characteristics

Parameter Known present Suspected present Concentration (mg/l)

Antimony

Arsenic

Bismuth

BOD

Cadmium

Chromium

Cobdlt

Copper
Cyanide

Kjeldahl

Lead

Manganese

Mercury




Molybdenum

Nicke

Qil/Gresse (ANV)

Qil/Greese (M/S)

Phenalics

Phosphorus

Sdenium

Siver

Tin

Titanium

TSS

Vanadium

Zinc

6. Pollutant I nformation ( No dischar ge)

@ List pollutants or chemicals that have the potential to enter either sanitary or
sewers due to accidenta spills, machinery mafunctions or process upsets.

storm



(b)

(©)

@

Does your Company have any existing agreements with the Municipality, former
municipalities or the Province regarding wastewater discharged to the sanitary or
storm sewers?

Does the Company have any flow measurement or sampling equipment available?

Has the Company ever conducted sampling and analysis of wastewater discharged to either the
sanitary or storm sewer system? If so, please provide as an attachment to this report any copies of
anaysisthat are available.

Name of person submitting report:

(Name)

(Title)

(Date of Completion)
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Done and passed in Council this 17" day of July, 2001

MAYOR

MUNICIPAL CLERK

I, Vi Carmichadl, Municipd Clerk for the Hdifax Regiond Municipdity, hereby certify that the above-noted
by-law was passed at a meeting of the Halifax Regiona Council held on, July 17, 2001.

Vi Carmichadl, Municipd Clerk
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APPENDIX E

NSDOE COMPOSTING FACILITY GUIDELINES (MARCH 1998)



NOVA SCOTIA DEPARTMENT OF THE ENVIRONMENT
COMPOSTING FACILITY GUIDELINES



1.0

1.1

1.2

1.3

March 1998

NOVA SCOTIA DEPARTMENT OF THE ENVIRONMENT
COMPOSTING FACILITY GUIDELINES

GENERAL

Purpose

(@) The purpose of these guidelines is to provide for the proper environmental
management of composting facilities.

(b)  These guidelines also provide guidance as to the requirements to obtain an
approval to construct and operate a composting facility.

(c) Refer to Schedule “A” for the definition of terms used in these guidelines.

(d) Final assessment of applications for the construction and operation of a
composting facility will be made on a case by case basis.

(e) For further information respecting these guidelines, contact the

Regional/District office of the Nova Scotia Department of the Environment
where the site is located.

Applicable Documentation

These guidelines should be used in conjunction with the following:

() Solid Waste Resource Management Strategy (1995);

(i) Environment Act, S.N.S. 1994-95, c.1, Part X;

(i)  Solid Waste-Resource Management Regulations ;

(iv)  Activities Designation Regulations; and

(V) Approvals Procedure Regulations.

Applicability

(@) These guidelines apply to all composting facilities requiring approval under
Section 27 of the Solid Waste-Resource Management Regulations, which
states, "No person shall construct, operate, expand or modify a facility which
can process more than 60 cubic metres annually of finished compost without
obtaining approval from the Minister".

(b)  These guidelines do not apply to:



() backyard composting; and
(i) generally accepted farming activities.



2.0

2.1

3.0

3.1

3.2

APPLICATION FOR APPROVALS

Application

(a)

(b)

(€)

Prior to construction of a composting facility, an approval must be granted by
the Department pursuant to Section 27 of the Nova Scotia Solid Waste-
Resource Management Regulations.

Applications for approval to construct, operate, expand or modify a
composting facility must be accompanied by a letter from the municipal unit
where the facility is to be located stating that the facility meets zoning,
planning restrictions and such other by-laws as may exist.

Unless specifically exempted by the administrator, the applicant is to provide
all information necessary to satisfy the requirements of each of the following
sections.

LEAF AND YARD WASTE COMPOSTING FACILITIES UNDER 10 000 TONNES

General

Section 3 of the guidelines applies to composting facilities which process only leaf
and yard waste and utilize up to a maximum of 10 000 tonnes annually of feedstock.

Facility Design and Construction

(a)

(b)

The composting facility shall incorporate the following requirements:

() systems shall be designed to minimize odour generation;

(i) measures shall be taken to control/treat leachate and storm runoff and
prevent groundwater contamination;

(i)  agroundwater and surface water monitoring plan shall be approved by
the Department; and,

(iv)  by-products, including residuals, must be removed from the site in a
timely manner and disposed of in a manner acceptable to the
Department. The storage of these by-products shall not result in any
vector, odour or litter problems.

The composting facility shall have the following separation distances:
0) the distance between the active area and the nearest foundation of an

off-site structure used for commercial, industrial, residential of
institutional purposes shall be a minimum of 100 metres;



4.0

4.1

4.2

4.3

4.4

(i) the distance between the active area and the nearest property
boundary shall be a minimum of 30 metres;

(i)  the distance between the active area and the nearest watercourse or
water body, including salt water, shall be a minimum of 30 metres;

(iv)  under certain circumstances, separation distances may be increased
or decreased after consultation with the Department depending on
factors such as environmental controls and local conditions; and,

(V) a separation distance may be decreased by the Department pursuant
to clause (iv) provided that written consent is obtained by the applicant
from all the property owners within the affected area.

IN-VESSEL COMPOSTING FACILITIES

General

Section 4 of the guidelines applies to all in-vessel composting facilities.

Receiving and Tipping Area

(@)  The receiving and tipping area shall be underlain by an impermeable pad, the
surface of which shall be concrete or asphalt. All drainage from the
impermeable pad shall be collected for treatment or for return to the process.

(b)  The receiving and tipping area shall be in an enclosed structure.

Composting Area

(@) The composting area shall be designed to fully contain the compostable
organic material and all leachate which may be generated.

(b)  The containment system shall be impermeable, the surface of which shall be
constructed of concrete, asphalt, steel or other material as approved by the
Department.

(c)  All drainage from the composting area shall be collected for treatment or for
return to the process.

Curing Area

(@)  The curing area shall be underlain by an impermeable pad, the surface of
which shall be concrete or asphalt.

(b) All drainage from the impermeable pad shall be collected for treatment or for
return to the process.



4.5

4.6

4.7

(€)

All curing areas shall utilize permanent roof structures and/or proven
management technigques to control moisture and minimize odour and leachate
generation.

Leachate Management Systems

(a)

(b)

A leachate management system shall be developed which consists of
infrastructure and monitoring systems designed to collect, monitor, control,
and treat leachate prior to being discharged into the surrounding environment.
The system shall:

() have a leachate collection and removal network in the active area;
(i) function year round; and,
(i)  have a means of monitoring all treated leachate discharges.

The discharge standards for all liquid effluent shall be based on the
background water quality in the receiving water, identified current and
projected uses of the receiving water and the Canadian Water Quality
Guidelines (CRREM 1987 as amended from time to time) for protection of
these defined water uses. Additionally, liquid effluent shall not be acutely
lethal as determined by the suite of Biological Test Methods developed by
Environment Canada for this purpose.

Surface Water Management

(@)

(b)

The applicant shall submit for approval from the Department a surface water
monitoring program. The extent of surface water monitoring requirements will
be based on the design of the facility.

The surface water monitoring program shall be designed to do the following:

0) divert surface and storm water from the active areas;

(i) control run-off discharge from the facility;

(i) control erosion, sedimentation, siltation, and flooding; and
(iv)  minimize the generation of leachate.

(See Appendix 1 for an example of a typical surface water monitoring program)

Groundwater Management

(a)

The applicant shall submit for approval from the Department a groundwater
monitoring program. The extent of groundwater monitoring requirements will
be based on the design of the facility. Should any of the active area not be
protected from precipitation with permanently constructed roof structures,



4.8

4.9

then the groundwater monitoring program shall consist of the following
minimum requirements:

() at least one groundwater monitoring well shall be installed hydraulically
above the gradient of the active area and at least three monitoring
wells shall be installed hydraulically below the gradient direction;

(i) the monitoring well system shall include a sufficient number of multi-
level well nests for measurement of vertical gradients;

(i)  locations of the monitoring well(s) shall be sufficiently close to the
active area to allow early detection of contamination and
implementation of remedial measures; and

(iv)  the monitoring well(s) are to be retained throughout the lifespan of the
facility.

(See Appendix 1 for an example of a typical groundwater monitoring program)

Odour Control Systems

(a)

(b)

(€)

Mechanical ventilation shall be provided for the composting area, areas for the
storage of compostable organic feedstock and any other area containing
readily putrescible materials such as the storage room for residuals.

All areas referred to in clause (a) shall be under a negative atmospheric
pressure in order to avoid the escape of odours.

All ventilation air shall be subject to a treatment system designed to remove
odours prior to release into the environment.

Separation Distances

(a)

(b)

(€)

(d)

The distance between the active area and the nearest residential or
institutional building shall be a minimum of 500 metres.

The distance between the active area and the nearest commercial or industrial
building shall be a minimum of 250 metres.

The distance between the active area and the nearest property boundary shall
be a minimum of 100 metres.

Where it can be demonstrated that particular equipment will not release
odours generated from the composting process into the surrounding
environment, the distance between the equipment and the nearest property
boundary shall be a minimum of 30 metres.



5.0

5.1

5.2

5.3

5.4

(e)  The distance between the active area and the nearest watercourse or water
body, including salt water, shall be a minimum of 30 metres.

()] Under certain circumstances, separation distances may be increased or
decreased after consultation with the Department. These will depend on
factors such as environmental controls (including odour control) and local
conditions.

(@) A separation distance may be decreased by the Department pursuant to
clause (f) provided that written consent is obtained by the applicant from alll
property owners within the required separation distances.

OPEN WINDROW COMPOSTING FACILITIES

General

Section 5 of the guidelines applies to all open windrow composting facilities except
leaf and yard waste composting facilities covered under section 3.0.

Receiving and Tipping Area

(@)  The receiving and tipping area shall be underlain by an impermeable pad, the
suface of which shall be concrete or asphalt. All drainage from the
impermeable pad shall be collected for treatment or for return to the process.

(b)  The receiving and tipping area shall be in an enclosed structure.

Composting Area

(@) The composting area shall be underlain by an impermeable pad, the surface
of which shall be concrete or asphalt. All drainage from the impermeable pad
shall be collected for treatment or for return to the process.

(b)  All composting areas shall utilize permanent roof structures and/or proven
management techniques in order to control moisture and to minimize odour
and leachate generation.

Curing Area

(@)  The curing area shall be underlain by an impermeable pad, the surface of
which shall be concrete or asphalt.

(b) All drainage from the impermeable pad shall be collected for treatment or for
return to the process.



5.5

5.6

5.7

(€)

All curing areas shall utilize permanent roof structures and/or proven
management techniques to control moisture and to minimize odour and
leachate generation.

Leachate Management Systems

(a)

(b)

A leachate management system shall be developed which consists of
infrastructure and monitoring systems designed to collect, monitor, control,
and treat leachate prior to being discharged into the surrounding environment.
The system shall:

() have a leachate collection and removal network in the active area;
(i) function year round;

(i)  have a means of monitoring all treated leachate discharges; and
(iv)  the system must record both instantaneous and total flow volumes.

The discharge standards for all liquid effluent shall be based on the
background water quality in the receiving water, identified current and
projected uses of the receiving water and the Canadian Water Quality
Guidelines (CRREM 1987 as amended from time to time) for protection of
these defined water uses. Additionally, liquid effluent shall not be acutely
lethal as determined by the suite of Biological Test Methods developed by
Environment Canada for this purpose.

Surface Water Management

Surface water management systems shall be designed to do the following:

(a)
(b)
(c)
(d)

divert surface and storm water from the active areas;
control run-off discharge from the facility;

control erosion, sedimentation, siltation, and flooding; and
minimize the generation of leachate.

(See Appendix 1 for an example of a typical surface water monitoring program)

Groundwater Management

(a)

(b)

To ensure that groundwater is adequately protected, each facility shall include
a groundwater monitoring program.

The groundwater monitoring program shall consist of the following:

() at least one groundwater monitoring well shall be installed hydraulically
above the gradient of the active area and at least three



5.8

5.9

monitoring wells shall be installed hydraulically below the gradient
direction;

(i) the monitoring well system shall include a sufficient number of multi-
level well nests for measurement of vertical gradients;

(iii) locations of the monitoring wells shall be sufficiently close to the active
area to allow early detection of contamination and implementation of
remedial measures; and,

(iv)  the monitoring wells are to be retained throughout the lifespan of the
facility.

(See Appendix 1 for an example of a typical groundwater monitoring program)

Odour Control

(a)

(b)

(c)

Facilities shall provide to the Department detailed management techniques for
the control of odours from the composting process.

All open windrow facilities which include more than 1000 tonnes annually of
food waste in their feedstock or exceed 10 000 tonnes annually of total
feedstock, shall provide atmospheric dispersion modelling to determine the
potential for odour at the property boundary and other receptors near the
facility.

The modelling shall categorize the compounds which could result in odour and
shall establish odour concentrations at the property boundaries and other
receptors. These baseline odour concentrations shall meet the satisfaction
of the Department and shall be used in testing for odours after the facility is
in operation.

Separation Distances

(a)

(b)

(€)

The distance between the active area and the nearest structure, including
residential, institutional, commercial or industrial buildings, shall be a minimum
of 500 metres. Where the facility includes more than 1000 tonnes annually of
food waste in its feedstock, or exceeds 10 000 tonnes annually of total
feedstock, then the minimum separation distance shall be a minimum of 1000
metres.

The distance between the active area and the nearest property boundary shall
be a minimum of 100 metres.

The distance between the active area and the nearest watercourse or water
body, including salt water, shall be a minimum of 30 metres.

10
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6.1

(d)

(e)

Under certain circumstances, separation distances may be increased or
decreased after consultation with the Department. These will depend on
factors such as environmental controls (including odour control) and local
conditions.

A separation distance may be decreased by the Department pursuant to
clause (d) provided that written consent is obtained by the applicant from alll
property owners within the affected area.

COMPOSTING FACILITY OPERATION

General Requirements

(a)

(b)

(€)

(d)

(e)

(f)
(9
(h)

(1

Section 6 of the guidelines applies to all composting facilities regardless of the
size and type of feedstock processed.

The objective of all composting facilities shall be to incorporate all
compostable organic feedstock into the composting process the same day
that it is delivered to the site. If some feedstock is not incorporated into the
process in the same day, except leaf and yard waste feedstocks only, then
it shall be stored in an enclosed area with a mechanical system for the
capture and treatment of odorous emissions.

The composting facility shall have constant supervision during the hours that
the facility is open.

The composting facility shall accept only the feedstock identified in the
approval.

Any residual products associated with the composting operation shall be
disposed of in a manner acceptable to the Department.

Litter shall be controlled on the entire site.
Exposed areas shall be stabilized to prevent erosion and sedimentation.

Dust shall be controlled to Departmental requirements for particulate
emissions.

Vectors shall be controlled in accordance with a control plan approved by the
Department.

11



6.2

6.3

6.4

0)

Signs shall be placed at the entrance to the site indicating the name of the
facility, hours of operation, emergency contact, and the materials acceptable
at the site.

Operation and Maintenance Manual

(a)

(b)

An Operation and Maintenance Manual shall be submitted for approval from
the Department and shall include the following:

0] record drawings and specifications for the composting facility;

(i) a copy of the approval including Terms and Conditions of the approval
for the composting facility;

(i)  a complete description of the operational practices and procedures;

(iv)  measures to control and monitor the aeration of the compost to ensure
that the oxygen content in the compost material is sufficient to prevent
the composting mass from becoming anaerobic;

(V) measures to control the aeration, blending and mixing of the compost
to minimize odorous emissions from the composting operation as well
as raw material and compost storage;

(vii)  monitoring programs including sampling protocols, locations and
frequency for monitoring wells, leachate treatment and storm water
management systems; and

(viii)  contingency plans.

The Operation and Maintenance Manual shall be left on site at all times and
shall be available for inspection during operating hours.

Contingency Plans

(a)

(b)

Contingency plans shall identify all reasonably foreseeable emergencies
including a fire, explosion, leachate leakage or spills and shall describe
appropriate response to prevent an adverse affect on the surrounding
environment.

The applicant shall provide contingency plans addressing problems associated
with vectors, groundwater contamination, equipment failure, and odour
generation and complaints.

Reports and Records

(a)

(b)

The type and frequency of monitoring and reporting requirements shall be
specified in the terms and conditions of the approval.

The applicant shall submit for approval from the Department an annual report
which shall include the following information:

12



7.0

7.1

(€)

() liquid effluent (leachate) monitoring both pre-treatment and post-
treatment including:
(@) flow volumes; and
(b) leachate quality;
(i) surface water monitoring and groundwater monitoring quality data;
(i)  feedstock flow including:
(a) types of materials accepted at the composting facility for the
period,;
(b) guantities of materials accepted at the composting facility for
the period,
(c) guantities of materials composted; and
(d) guantities of materials rejected and sent for disposal;
(iv)  compost quality testing results; and,
(V) complaint records.

The applicant shall record and respond to complaints regarding the
composting operation from the neighbouring public. Each complaint and
associated measures shall be recorded in a log book including:

() a description of the complaint and the date and time it was received by
the applicant;

(i) wind direction, wind speed, temperature, humidity and other
atmospheric conditions at the time of the occurance which resulted in
a complaint; and,

(i)  a description of the measures taken to address the cause of the
complaint.

COMPOST CLASSIFICATION AND USE

Compost Classification

(a)

(b)

All compost will be classified in accordance with the criteria identified in the
Canadian Council of Ministers of the Environment (CCME) document
"Guidelines for Compost Quality" dated March 1996 as amended from time
to time. The compost must meet all criteria as established for foreign matter,
maturity, pathogens and trace elements. See Schedule “B” for table of trace
elements.

Testing of the compost quality shall be completed for every 1000 tonnes of
compost produced or every three months and conducted in accordance with
the minimum testing procedures identified in Section 4 of the CCME
Guidelines.

13
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8.0

(€)

(d)

Compost which meets the criteria established in the CCME Guidelines as
Category B shall be classified in accordance with metal concentrations,
product maturity, amount of foreign matter, organic matter content, pH and
salinity.

Compost which is tested and classified as a hazardous or special waste shall
be handled and treated in accordance with the requirements of the Act.

Compost Use

(a)

(b)

Compost which meets the criteria established in the CCME Guidelines as
Category A may be used in accordance with the uses stated in the CCME
Guidelines for Category A.

Use of compost which meets the criteria established in the CCME Guidelines
as Category B will be related to the sensitivity of the proposed receiving
environment, the various feedstock used to produce the compost and the
quality of the final product. Approval for the use of this compost shall include
use on forest lands, landfills, highway medians and land reclamation projects
such as quarries and disposal site restorations. This compost cannot be used
on food crops.

REPEAL OF DOCUMENT

This document replaces the document entittled Composting Guidelines issued
December, 1993.

Dated at Halifax, Nova Scotia, this day of , 1998.

Peter C. Underwood
Deputy Minister
Department of the Environment
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Definitions:
(a)
(b)

(c)

(d)

(e)

(f)

(9@

(h)

(i)

0)

(k)

Schedule “A”

“Act’” means the Environment Act, S.N.S. 1994-95, c.1;

"active area" means any area used for transfer, storage, disposal,
separation, processing or treatment of compostable material including the
tipping area, the composting area and the curing pad;

“administrator” means a person appointed by the Minister pursuant to Section
21 of the Act;

"approval' means an approval pursuant to Section 27 of the Solid Waste-
Resource Management Regulations;

"backyard composting” means composting at a residential dwelling unit of
organic solid waste, including grass clippings, leaves or food waste, where

() the waste is generated by the residents of the dwelling unit or
neighbouring dwelling units or both; and,
(i) the annual production of compost does not exceed 60 cubic metres;

“biosolids” means organic materials which originated as settled matter in
facilities treating municipal or industrial liquid wastes and may be used as
feedstock for composting operations;

"compost” means a product of composting which is used or sold for use as a
soil amendment, artificial topsoil or growing medium or for some other
application to land,

"composting” means the biological decomposition of organic materials,
substances or objects under controlled circumstances to a condition
sufficiently stable for nuisance-free storage and for safe use in land
applications;

"composting area" means an area where organic material undergoes the
rapid initial stage of composting;

"composting facility" means a solid waste-resource management facility where
composting occurs;

"compostable organic material* means vegetative matter, food processing
waste, landscaping, garden and horticultural wastes, kitchen scraps, feed

15



()

(m)
(n)

(0)

()

(@)

(n)

(s)

processing wastes, and other organic wastes which can be readily composted
in composting facilities;

"curing area" means an area where organic material that has undergone the
rapid initial stage of composting is further stabilized into a mature finished
compost;

“Department” means the Nova Scotia Department of the Environment;

“food waste” means any residual vegetative waste other than leaf and yard
materials or woody materials and residual waste of animal origin including
meat, fish, bones, carcasses or shells other than manure or biosolids from
residential, industrial, commercial or institutional sources;

"foreign matter" means any matter resulting from human intervention and
made of organic or inorganic components including metal, glass, synthetic
polymers (e.g., plastic and rubber) that may be presentin compost but foreign
matter does not include mineral soils, woody material, and rocks;

"in-vessel composting” means any composting method in which composting
materials are contained in an enclosed reactor, vessel or building and which
utilizes forced ventilation with treatment of ventilation air for odour reduction;

"leaf and yard waste" means vegetative matter resulting from gardening,
horticulture, landscaping or land clearing operation, including materials such
as tree and shrub trimmings, plant remains, grass clippings, leaves, trees and
stumps, but excludes construction and demolition debris or contaminated
organic matter;

"open windrow composting" means composting in which compostable organic
material is open to the atmosphere during the composting process and
includes windrow composting in a building but where there is no treatment of
ventilation air for odour reduction;

"vector" means a carrier organism that is capable of transmitting a pathogen

from one facility or waste source to another source, facility, product or
organism including rodents, insects and birds.
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Schedule “B”

Concentrations of trace elements in compost*:

CATEGORY A CATEGORY B
Trace Elements Maximum Concentration | Maximum Concentration
within Product within Product
(mg/kg dry weight) (mg/kg dry weight)
Arsenic (As) 13 75
Cadmium (Cd) 3 20
Cobalt (Co) 34 150
Chromium (Cr) 210 1060**
Copper (Cu) 100 760**
Mercury (HQ) 0.8 5
Molybdenum (Mo) 5 20
Nickel (Ni) 62 180
Lead (Pb) 150 500
Selenium (Se) 2 14
Zinc (Zn) 500 1850
* See CCME Guideline for maximum cumulative additions to soil.
*x See CCME Guideline for further description of these values.
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APPENDIX 1

TYPICAL SURFACE AND GROUNDWATER MONITORING PROGRAM

1.0

11

1.2

SITE ASSESSMENT AND DESIGN
Hydrogeologic Assessment

Prior to the establishment or expansion of a site, a report shall be prepared by the
owner containing plans, specifications, and descriptions of the hydrogeologic
conditions of the site, adjacent and nearby properties, and the regional area in
which the site is located, including, at a minimum, the following;

A1 a general description of geologic and hydrogeologic conditions occurring at
the site, and adjacent and other properties within 1000 m of the site. This
description should identify any unstable soils or bedrock, indicate the location
and nature of any boundaries to groundwater movement, and characterize the
significance of groundwater resources and the use made of these resources;

2 a detailed hydrogeologic investigation of the site which establishes soil,
rock, and groundwater conditions;

3 an interpretation of the results of the detailed hydrogeologic investigation of
the site, including plans, specifications, and descriptions; and

4 an assessment of the suitability of the site considering the regional, local, and
site specific hydrogeologic conditions, the design of the site, and the
contingency plans for the control of leachate.

Surface Water Assessment

Prior to the establishment or expansion of a site, a report shall be prepared by the
owner containing plans, specifications, and descriptions of the surface water
conditions of the site, adjacent and nearby properties, and the regional area in
which the site is located, including, at a minimum, the following:

A1 a description of the local surface water features occurring at the site, and
adjacent and other properties within 2000 m of the site. This description shall
include, but not be limited to, flood plains, natural watercourses, waterbodies
(including salt water) drainage paths and boundaries, streamflows, surface
water quality, and sources of water supply. The description shall also extend
further than 1000 m to be sufficiently large to assess the range and extent of
potential effects;

- 18 -



2.0

2.1

a detailed surface water investigation of the site to assess water quality,
guantity, and habitat conditions of the surface water features identified on site,
including existing and potential surface water uses;

an interpretation of the results of the detailed surface water investigation of
the site, including plans, specifications, and descriptions; and

an assessment of the suitability of the site considering the regional, local, and
site specific surface water conditions, the design of the site, and the
contingency plan for the control of leachate.

OPERATION AND MONITORING

Groundwater Monitoring

A program for monitoring groundwater quality and quantity shall be carried out by the
owner and shall include, at a minimum, the following:

A1

Representative samples of groundwater within the site shall be:

a) obtained annually from groundwater monitoring facilities and be
analyzed for the parameters listed in column 1 of Schedule 1; and

b) obtained quarterly from groundwater monitoring facilities and be
analyzed for the parameters listed in column 2 of Schedule 1.

Where requested by property owners or occupants, representative samples
of groundwater shall be obtained from domestic wells located within 500 m of
the site at a frequency of 1 sample per well per year and these groundwater
samples shall be analyzed for the parameters listed in column 2 of Schedule
1.

The results of analysis of a water sample collected under Subsection 2.1.2
shall be provided to the Department and the owner or occupant of the
property with the domestic well from which the sample was obtained, within
60 days of obtaining the sample.

The results of analysis of all water samples collected in the groundwater
monitoring program, together with an assessment of these results shall be
provided to the Department in an annual report, and where the assessment
indicates a significant increase in contaminant concentrations, within 60 days
of obtaining the sample and 5 days of making the assessment.



.5

The parameters to be monitored may be amended where the owner
prepares a report showing alternative parameters should be monitored,
based on the type of process at the site.

2.2  Surface Water Monitoring

A program for monitoring surface water quality, quantity, and biological features shalll
be carried out by the owner and shall include, at a minimum, the following:

1

Representative samples of surface water being discharged from the site and
of any waterbody, including upstream control locations, which may be affected
by leachate, stormwater runoff, or sediment from the site , shall be:

a) obtained semi-annually, and be analyzed for the parameters listed in
column 3 of Schedule 1 and for other parameters of concern identified
in the surface water assessment; and

b) obtained quarterly and be analyzed for the parameters listed in column
4 of Schedule 1.

Annual monitoring of biological features to assess the composition and any
changes to the benthic community present in any waterbody, located
downstream of storm water discharges, that may be affected by leachate,
stormwater runoff, or sediment from the site.

The results and assessment of the results of the surface water monitoring
shall be provided to the Department in an annual report, and where the
assessment indicates an increase in contaminant concentrations exceeding
the natural variability exhibited by baseline and operational monitoring data,
within 60 days of obtaining the sample and 5 days of making the assessment.

The parameters to be monitored may be amended where the owner
prepares areport showing alternative parameters should be monitored, based
on the type of process at the site.



Schedule 1

Groundwater, Leachate and Surface Water Monitoring Parameters

Parameter
Parameter Group Column 1 Column 2 Column 3 Column 4
Comprehensive List for Indicator List for Comprehensive List for Indicator List for Surface
Groundwater and Groundwater and Surface Water Water
Leachate Leachate
Alkalinity Alkalinity Alkalinity Alkalinity
Ammonia Ammonia Ammonia
Arsenic Arsenic
Barium Barium
Boron Boron
Cadmium Cadmium Cadmium
Calcium Calcium
Chloride Chloride Chloride Chloride
Chromium Chromium
Conductivity Conductivity Conductivity Conductivity
Copper Copper
Iron Iron Iron
Lead Lead Lead
Magnesium Magnesium
Manganese
Mercury Mercury
Nitrate Nitrate Nitrate Nitrate




Parameter

Parameter Group

Column 1

Column 2

Column 3

Column 4

Comprehensive List for
Groundwater and

Indicator List for
Groundwater and

Comprehensive List for
Surface Water

Indicator List for Surface
Water

Leachate Leachate

Nitrite Nitrite Nitrite

Total Kjeldahl Nitrogen Total Kjeldahl Nitrogen Total Kjeldahl Nitrogen
pH pH pH pH

Total Phosphorus Total Phosphorus Total Phosphorus
Potassium Potassium

Sodium Sodium

Suspended Solids

Suspended Solids

Suspended Solids

Suspended Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Sulphate Sulphate Sulphate Sulphate
Zinc Zinc

Volatile Organics
Benzene Benzene

1, 4 Dichlorobenzene

1, 4 Dichlorobenzene

Dichloromethane

Dichloromethane

Toluene

Toluene

Vinyl Chloride




Parameter

Parameter Group

Column 1

Column 2

Column 3

Column 4

Comprehensive List for
Groundwater and
Leachate

Indicator List for
Groundwater and
Leachate

Comprehensive List for
Surface Water

Indicator List for Surface
Water

Other Organics

Biochemical Oxygen
Demand (BOD;)

Biochemical Oxygen
Demand (BODg)

Chemical Oxygen Demand

Chemical Oxygen
Demand

Chemical Oxygen Demand

Chemical Oxygen Demand

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Phenol Phenol Phenol
Tannins/Lignins
Field Parameters
Temperature Temperature
pH pH pH pH
Conductivity Conductivity Conductivity Conductivity

Dissolved Oxygen

Dissolved Oxygen

Flow

Flow




APPENDIX F

MARINE BENTHIC HABITAT AND SEDIMENT CHARACTERIZATION DATA



TableF.1 Marine Sediment Chemistry at Karlsen Wharf/Casino Area (Halifax)
Parameter Units | EQL HN1 HN2 HN3 Ocean Disposal
Guidelines
Cadmium mg/kg | 0.3 4.7 0.6 0.6 0.6
Copper mgkg | 2.0 290 87 81 81
Lead mg/kg | 0.5 1000 310 280 66
Zinc mgkg | 20 1100 260 210 160
Mercury mg/kg | 0.01 53 0.91 15 0.75
Tota Organic akg 0.1 112.0 20.6 49.3
Carbon
Tota Inorganic okg 0.1 26.6 54 131
Carbon
gravel % 0.1 nd nd nd
sand % 0.1 277 6.8 25.0
silt % 0.1 45.6 68.3 479
clay % 0.1 26.8 24.9 27.0
Benzene mg/kg | 0.025 nd nd 0.255
Toluene mg/kg | 0.025 nd nd 0.634
Ethylbenzene mg/kg | 0.025 nd nd 0.168
Xylenes mg/kg | 0.05 nd nd 1.39
Total Petroleum mg/kg | 32.5 8230 1290 nd 10.0
Hydrocarbons
Total PAHs mg/kg | 0.05 270.1 81.65 1044.3 25
PCBs pgkg | 10.0 3870 98 nd 100
DDE pgkg 10.0 77.4 nd nd 100
DDT pgkg 10.0 nd nd nd 100
DDD ng/kg 10.0 nd nd nd 100

* PCB is Aroclor 1260; TPH islube oil fraction
Bolded text shows exceedances of the Interim Contaminant Testing Guidelines for Ocean Disposa



TableF.2 Marine Sediment Chemistry at Woodside (Dartmouth)

Parameter Units | EQL D1 D2 D3 D4 Ocean
Disposal
Guidelines

Cadmium mg/kg | 0.3 05 0.3 0.7 04 0.6

Copper mgkg | 2.0 72 19 68 58 81

Lead mgkg | 05 140 16 160 150 66

Zinc mgkg | 2.0 150 59 180 160 160

Mercury mg/kg | 0.01 11 0.04 0.97 0.85 0.75

Tota Organic okg 0.1 a7 313 455 26.9

Carbon

Tota Inorganic okg 0.1 13 24 6.0 0.2

Carbon

gravel % 0.1 nd 60.5 nd nd

sand % 0.1 235 17.6 8.3 6.3

silt % 0.1 50.2 153 61.6 61.5

clay % 0.1 26.3 6.6 30.1 32.2

Benzene mg/kg | 0.025 nd nd nd nd

Toluene mg/kg | 0.025 nd nd nd nd

Ethylbenzene mg/kg | 0.025 nd nd nd nd

Xylenes mg/kg | 0.05 nd nd nd nd

Total Petroleum mgkg | 325 2120 1830 2440 1950 10.0

Hydrocarbons

Total PAHs mg/kg | 0.05 17.19 18.82 14.2 9.19 25

PCBs pgkg | 10.0 143 63.3 95.3 164 100

DDE pgkg 10.0 nd nd nd nd 100

DDT pgkg 10.0 nd nd nd nd 100

DDD ng/kg 10.0 nd nd nd nd 100

* PCB is Aroclor 1260; TPH islube oil fraction
Bolded text shows exceedances of the Interim Contaminant Testing Guidelines for Ocean Disposa



Table F.3 Sediment Chemistry at Hospital Point (Herring Cove)

Parameter Units | EQL Diffuser 100 m North 100 m Ocean Disposd
Area South Limits

Cadmium mg/kg | 0.3 nd nd nd 0.6
Copper mgkg | 2.0 11 11 14 81.0
Zinc mgkg | 2.0 46 42 49 160.0
Lead mgkg | 05 19 17 19 66.0
Mercury mg/kg | 0.01 0.04 0.03 0.04 0.75
Tota Organic okg 0.1 5.6 6.7 79
Carbon
Tota Inorganic okg 0.1 6.5 55 5.0
Carbon
gravel % 0.1 nd nd nd
sand % 0.1 54.6 46.5 26.3
silt % 0.1 36.5 44.3 62.5
clay % 0.1 8.9 9.2 11.3
Benzene mg/kg | 0.025 nd nd nd
Toluene mg/kg | 0.025 nd nd nd
Ethylbenzene mg/kg | 0.025 nd nd nd
Xylenes mg/kg | 0.05 nd nd nd
Total Petroleum mg/kg | 32.5 66.3 422 62.3 10.0
Hydrocarbons
Total PAHs mg/kg | 0.05 nd nd 0.65 25
PCBs ng/kg 10.0 nd nd nd 100
DDE pgkg 10.0 nd nd nd 100
DDT pgkg 10.0 nd nd nd 100
DDD ng/kg 10.0 nd nd nd 100

* TPH islube ail fraction
Bolded text shows exceedances of the Interim Contaminant Testing Guidelines for Ocean Disposa
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APPENDIX G

ANALYTICAL DATA FROM WASTEWATER CHARACTERIZATION OF
DISCHARGES TO HALIFAX HARBOUR



Table 5-2: Analytical Results - Roaches Pond

Sampie ID] Roaches Pond-01 Roaches Pond-02 Roaches Pond-03
Date| June 14 - June 15 | June 15 - June 16 | June 16 - June 17
Period] 11:40am - 11:40am{ 11:40am - 11:40am| 11:40am - 11:40am

Parameter EQL |Units

pH 0.1 | Units 6.8 7.1 7
Carbonaceous BOD 2 mg/L 110 93 96

Total Suspended Solids 0.5 | mgiL 77 101 75
Volatile Suspended Solids{ 0.3 | mgiL 71 91 68

Total Oil & Grease 5 | mg/iL - 23.4 -
Aluminum 10 | ugll - 490 -
Antimony 2 ug/L - nd -
Arsenic 2 ug/l - nd -

Barium 5 ug/L - 28 -
Beryllium 5 ug/L - nd -

Boron 5 ug/L - 51 -
Cadmium 03 | ugl - 0.2 -
Chromium 2 ug/L - nd -

Cobalt 1 ug/L - nd -

Copper 2 ug/L - 35 -

lron 20 | ugll - 610 -

Lead 0.5 | ug/l - 2 -
Manganese 2 ug/L - 130 -
Molybdenum 2 ug/L - nd -

Nickel 2 | ugll - 2 = -
Selenium 2 ug/L - nd (2) -

Silver 0.5 | ugit - nd -
Strontium 5 ug/l. - 56 -
Thallium 0.1 | ugil - nd -

Tin ©2 ug/L - nd .
Uranium 0.1 | ugll - 0.2 -
Vanadium 2 ug/L - nd -

Zinc 2 ug/il. - 54 -
Mercury 0.05}| ug/L - nd -

E B B EENNENENININWNWNN-N N I -

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd ()} = not detected at the elavated EQL specified due to matirx interference or sample pre-dilution
- = Parameter not requested in sample :
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Table 5-4: Analytical Results - Point Pleasant Park

Sample ID} Point Pleasant-O1 Point Pleasant-02 Point Pleasant-03
Datel June 7 - June 8 June B - June 9 June 9 - June 10
Period| 11:10am - 11:10am| 11:10am - 11:10am| 11:10am - 11:10am
Parameter "EQL [Units
pH 0.1 | Units 6.9 6.7 6.8
Carbonaceous BOD 2 mg/L 110 54 87
Total Suspended Solids 0.5 | mgiL 60 51 80
Volatile Suspended Solids{ 0.3 | mgiL 53 44 67
Total Oil & Grease 5 | mg/L - - 14.3
Aluminum 10 | ug/L - - 730
Antimony 2 ug/L - - nd
Arsenic 2 | ugft - - 2
Barium 5 ug/L - - 26
Beryllium 5 ug/L - - nd
Boron 5 ug/L - - 300
Cadmium 0.3 | uo/l - - 0.2
Chromium 2 ug/L - - nd
Cobalt 1 ug/L - - 2
Copper 2 ug/L - - 31
Iron 20 | ugil - - 930
Lead 0.5 | ug/l - - 4.1
Manganese 2 ug/L - - 190
Molybdenum 2 ug/L - - nd
Nickel 2 ug/L - - 6
Selenium 2 ug/L - - nd (10)
Silver 05 | uglL - - nd
Strontium 5 ug/L - - 390
Thallium 0.1 | ugi - - nd
Tin 2 ug/L - - nd
Uranium 0.1 | ug/L - - 0.1
Vanadium 2 ug/L - - nd
Zinc 2 | ugll - - 60
Mercury 0.05 ugfl. - - 0.18

EQL = Estimated Quantitation Limit for Routine Analysis
nd = not detected above standard EQL

nd{) =

- = Parameter not requested in sampie

not detected at the elevated EQL specified due to matirx interference or sample pre-dilution



Table 5-B: Analytical Results - Bell Road

Sample 1D Bell Rd-01 Bell Rd-02 Bell Road-03

Period| 7:00pm - 7:00pm 7:00pm - 7:00pm 7:00pm - 7:00pm

' Date| June 21 - June 22 | June 22 - June 23 | June 23 - June 24

Parameater EQL [Units
pH 0.1 | Units 6.9 6.7 6.7
Carbonaceous BOD 2 | mglL 130 91 100
I Total Suspended Solids 05 | mg/L 109 78 71
l Volatile Suspended Solids | 0.3 | mg/L 94 71 63
| [Total Oil & Grease 5 | mglL] 18.8 - -

Aluminum 10 | ug/L 550 - -
Antimony ug/L nd - -
Arsenic ug/L 5 - -
Barium ug/L 46 - -
Beryilium ug/L nd - -
Boron ug/L 90 - -
fCadmium ug/L 0.2 - -

Lead
Manganese
Molybdenum
Nickel
Selenium

ug/L 7.7 - Z
ugfi. 120 - -
ug/L 7 - -
ug/i 5 - : -
ug/L nd (2} - -
Silver ug/l . 2.8 - -
Strontium ug/L 71 - -
Thallium 0.1 { uglL nd - -
Tin 2 ug/L nd - -
Uranium 0.1 uglL nd A - -
Vanadium 2 ug/L nd - <
Zinc 2 | ug/ll 79 - -
Mercury 0.051 ug/L 0.1 - -

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd {} = not detected at the elevated EQL specified due to matirx interference or sample pre-dilution
- = Parameter not requested in sarmple

2

2

5

5

5

0.3
Chromium 2 ug/lL 13 - -
Cobalt 1 ug/L nd - -
Copper 2 ug/L a7 - -
Iron 20 | ug/ll 2500 . - -

0.5

2

2

2

2

0.5

5




Table 5-10: Analytical Resuits - Tufts Cove

Sample 1D Tufts Cove-01 Tufts Cove-02 Tufts Cove-03
Date] June 28 - June 29 | June 29 - June 30 | June 30 - July 01
Period] 9:05am - 9:05am $:05am - 9:05am 9:05am - 9:05am
Parameter EQL |Units
pH 0.1 | Units 6.5 6.7 6.5
Carbonaceous BOD 2 mg/L 160 180 150
Total Suspended Solids 0.5 | mgiL 113 114 93
) Volatile Suspended Solids| 0.3 | mg/lL 2| 100 80

Total Oil & Grease 5 | mglL - - 296
Aluminum 10 | ug/l - - 450
Antimony 2 ug/L - - nd (20)
Arsenic 2. | ugll - - nd (20)
Barium 5 ug/L - - 110
Beryllium 5 ug/L - - nd (50)
Boron 5 ug/L - - 87
Cadmium 0.3 | ugl - - nd {1)
Chromium 2 ugfL - - nd (20)
Cobalt 1 ug/L - - nd (10)
Copper 2 ug/lt. - - 120
Iron 20 | ug/L - - 1700
Lead 0.5 | uglt - - 14
Manganese 2 ug/L - - 170
Molybdenum 2 ug/L - - nd {20)
Nickel 2 ug/L - - nd (20)
Selenium 2 ug/L - - nd {10}
Silver 0.5 | ugl - - 150
Strontium 5 ug/L - - 50
Thallium 0.1 | ug/l - - nd (1)
Tin 2 ugfL - - nd (20)
Uranium 0.1 | ugl - - nd (1)
Vanadium 2 ug/L - - ngd (20)

- Zinc 2 ug/L - - 1680
Mercury 0.05}% ugl - - 0.12

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd {} = not detected at the elevated EQL specified due to matirx interference or sampie pre-dilution
- = Parameter not requested in sample




Table 5-12: Analytical Resuits - Jamieson Street 'i

Sample ID{ Jamieson St-01 Jamieson 5t-02 Jamieson $t-03

Date] June 21 - June 22 | June 22 - June 23 | June 23 - June 24
Period| 13:00am - 11:00am| 11:00am - 11:00am{ 11:00am - 11:00am

Parameter EQL |Units

pH 0.1 | Units 6.7 6.9 6.8
Carbonaceous BOD 2 mg/L 74 130 40
Total Suspended Solids 05 | mgiL 61 87 67
Volatile Suspended Solids{ 0.3 | mg/L 55 81 60
Total Oil & Grease 5 | mgiL 9.6 - -
Aluminum 10 | ug/L 460 - -
Antimony 2 ug/L nd - -
Arsenic 2 ug/L 2 - -
Barium 5 ug/L 22 - -
Beryllium 5 ug/L nd - -
Boron 5 ug/L 52 - -
Cadmium 0.3 | uglt 0.4 - -
Chromium 2 ugfL nd - -
Cobalt 1 ug/L nd - -
Copper 2 ug/L 41 - -
fron 20 | ug/L 550 - -
Lead 05 | uvgll 2.2 - -
Manganese 2 ug/L 220 - -
Molybdenum 2 ug/l nd - -
Nickel 4 2 ug/L 4 - , -
Selenium 2 ug/l. nd (2) - -
Silver 0.5 | uglL nd - -
Strontium 5 ugfi 50 - .
Thailium 0.1 | ugl | nd - -
Tin 2 ugfl nd - Z
Uranium 01 | ugt | nd - -
Vanadium 2 ug/L nd - -
Zinc 2 ug/L 56 - -
Mercury 005 | uglt | 0.06 : - : : - 3

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd () = not detected at the elevated EQL specified due to matirx interference or sample pre-dilution
- = Parameter not requested in sample '
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Table 5-14: Analytical Resuits - Chamber#1

Sample ID Chamber1-01 Chamber 1-02 Chamber 1-03
Date{ June 14 - June 15 | June 15 - June 16 | June 16 - June 17
Period} 12:00pm - 12:00pm| 12:00pm 12:00pm | 12:00pm - 12:00pm
[Parameter EQL |Units
pH 0.1 | Units 6.9 7 6.9
Carbonacecus BOD 2 mg/L 160 150 140
Totai Suspended Solids 0.5 | mgiL 133 104 117
Volatile Suspended Solids | 0.3 | mg/L 121 94 104
Total Oil & Grease 5 | mgll - 12.3 -
Aluminum 10 | ugll - 510 -
Antimony 2 ug/L - nd -
Arsenic 2 ug/L - nd -
Barium 5 ug/L - 20 -
Beryllium 5 ug/L - nd -
Soron 5 ug/L - 49 -
Cadmium 0.3 | ugl - 0.4 -
Chromium 2 ug/L - 3 -
Cobait 1 ug/L - nd -
Copper 2 ugiL - 42 -
Iren 20 | uglL - 600 -
Lead 0.5 | uglL - 2.5 -
Manganese 2 ug/L - 95 -
Molybdenum 2 ug/t - nd -
Nickel 2 | uglt - 3 - i
Selenium 2 | uL - nd (2) -
Silver 0.5 | uglL - 7.5 -
Strontiurn 5 ug/L - 44 -
Thallium 0.1 | ugl - nd -
Tin 2 ug/L - nd -
Uranium 0.1 | ug/l - - 0.1 -
Vanadium 2 ug/L - nd -
Zinc 2 ug/L - 67 -
Mercury 0.05§ ug/L - 0.08 -

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd {} = not detected at the elevated EQL specified due to matirx interference or sample pre-dilution
- = Parameter not requested in sample
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Table 5-16: Analytical Results - Dartmouth Cove

Sample iD Dart. Cove-01 Dart. Cove-02 Dart. Cove-03
Date] June 2B - June 29 | June 29 - June 30 | June 30 - July O1
Period] 9:30am - 9:30am 2:30am - 9:30am 9:30am - 9:30am
Parameter EQL [Units
pH 0.1 | Units 6.7 6.8 6.7
Carbonaceous BOD 2 mg/L 110 130 130
Total Suspended Solids 0.5 | mg/lL 114 135 a5
Volatile Suspended Solids{ 0.3 | mg/L 85 117 78
Total Oil & Grease 5 mgfL - - 16.9
Aluminum 10 | ugiL - - 870
Antimony 2 ug/L - - nd (20)
Arsenic 2 ug/L - - nd (20)
Barium 5 ug/L - - nd (50)
Beryllium 5 ug/L - - nd (50)
Boron 5 ug/L - - 71
Cadmium 03 | ugll - - nd (1)
Chromium 2 ug/L - - nd (20)
Cobalt 1 ug/L - - nd (10)
Copper 2 ug/L - - 53
Iron 20 | ugll - - 1100
Lead 0.5 | uglL - - 5
Manganese 2 ug/L - - 260
Molybdenum 2 ug/L - - nd (20)
Nickel 2 | ugl - - nd (20}
Selenium 2 ug/L - - nd (10)
Silver 0.5 | ug/l - - nd (5)
Strontium 5 ug/L - - 66
Thallium 0.1 | ugll - - nd (1)
Tin 2 ug/L - - nd (20)
Uranium 0.1 | ugil - - nd (1)
Vanadium 2 ug/l - - nd (20)
Zinc 2 | ugll - - 100
Mercury 0.05] ugl - - 0.18

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd {) = not detected at the elevated EQL specified due to matirx interference or sampie pre-dilution

- = Parameter not requested in sample
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NOVA SCOTIA DEPARTMENT OF THE ENVIRONMENT
COMPOSTING FACILITY GUIDELINES



1.0

1.1

1.2

1.3

March 1998

NOVA SCOTIA DEPARTMENT OF THE ENVIRONMENT
COMPOSTING FACILITY GUIDELINES

GENERAL

Purpose

(@) The purpose of these guidelines is to provide for the proper environmental
management of composting facilities.

(b)  These guidelines also provide guidance as to the requirements to obtain an
approval to construct and operate a composting facility.

(c) Refer to Schedule “A” for the definition of terms used in these guidelines.

(d) Final assessment of applications for the construction and operation of a
composting facility will be made on a case by case basis.

(e) For further information respecting these guidelines, contact the

Regional/District office of the Nova Scotia Department of the Environment
where the site is located.

Applicable Documentation

These guidelines should be used in conjunction with the following:

() Solid Waste Resource Management Strategy (1995);

(i) Environment Act, S.N.S. 1994-95, c.1, Part X;

(i)  Solid Waste-Resource Management Regulations ;

(iv)  Activities Designation Regulations; and

(V) Approvals Procedure Regulations.

Applicability

(@) These guidelines apply to all composting facilities requiring approval under
Section 27 of the Solid Waste-Resource Management Regulations, which
states, "No person shall construct, operate, expand or modify a facility which
can process more than 60 cubic metres annually of finished compost without
obtaining approval from the Minister".

(b)  These guidelines do not apply to:



() backyard composting; and
(i) generally accepted farming activities.



2.0

2.1

3.0

3.1

3.2

APPLICATION FOR APPROVALS

Application

(a)

(b)

(€)

Prior to construction of a composting facility, an approval must be granted by
the Department pursuant to Section 27 of the Nova Scotia Solid Waste-
Resource Management Regulations.

Applications for approval to construct, operate, expand or modify a
composting facility must be accompanied by a letter from the municipal unit
where the facility is to be located stating that the facility meets zoning,
planning restrictions and such other by-laws as may exist.

Unless specifically exempted by the administrator, the applicant is to provide
all information necessary to satisfy the requirements of each of the following
sections.

LEAF AND YARD WASTE COMPOSTING FACILITIES UNDER 10 000 TONNES

General

Section 3 of the guidelines applies to composting facilities which process only leaf
and yard waste and utilize up to a maximum of 10 000 tonnes annually of feedstock.

Facility Design and Construction

(a)

(b)

The composting facility shall incorporate the following requirements:

() systems shall be designed to minimize odour generation;

(i) measures shall be taken to control/treat leachate and storm runoff and
prevent groundwater contamination;

(i)  agroundwater and surface water monitoring plan shall be approved by
the Department; and,

(iv)  by-products, including residuals, must be removed from the site in a
timely manner and disposed of in a manner acceptable to the
Department. The storage of these by-products shall not result in any
vector, odour or litter problems.

The composting facility shall have the following separation distances:
0) the distance between the active area and the nearest foundation of an

off-site structure used for commercial, industrial, residential of
institutional purposes shall be a minimum of 100 metres;



4.0

4.1

4.2

4.3

4.4

(i) the distance between the active area and the nearest property
boundary shall be a minimum of 30 metres;

(i)  the distance between the active area and the nearest watercourse or
water body, including salt water, shall be a minimum of 30 metres;

(iv)  under certain circumstances, separation distances may be increased
or decreased after consultation with the Department depending on
factors such as environmental controls and local conditions; and,

(V) a separation distance may be decreased by the Department pursuant
to clause (iv) provided that written consent is obtained by the applicant
from all the property owners within the affected area.

IN-VESSEL COMPOSTING FACILITIES

General

Section 4 of the guidelines applies to all in-vessel composting facilities.

Receiving and Tipping Area

(@)  The receiving and tipping area shall be underlain by an impermeable pad, the
surface of which shall be concrete or asphalt. All drainage from the
impermeable pad shall be collected for treatment or for return to the process.

(b)  The receiving and tipping area shall be in an enclosed structure.

Composting Area

(@) The composting area shall be designed to fully contain the compostable
organic material and all leachate which may be generated.

(b)  The containment system shall be impermeable, the surface of which shall be
constructed of concrete, asphalt, steel or other material as approved by the
Department.

(c)  All drainage from the composting area shall be collected for treatment or for
return to the process.

Curing Area

(@)  The curing area shall be underlain by an impermeable pad, the surface of
which shall be concrete or asphalt.

(b) All drainage from the impermeable pad shall be collected for treatment or for
return to the process.



4.5

4.6

4.7

(€)

All curing areas shall utilize permanent roof structures and/or proven
management technigques to control moisture and minimize odour and leachate
generation.

Leachate Management Systems

(a)

(b)

A leachate management system shall be developed which consists of
infrastructure and monitoring systems designed to collect, monitor, control,
and treat leachate prior to being discharged into the surrounding environment.
The system shall:

() have a leachate collection and removal network in the active area;
(i) function year round; and,
(i)  have a means of monitoring all treated leachate discharges.

The discharge standards for all liquid effluent shall be based on the
background water quality in the receiving water, identified current and
projected uses of the receiving water and the Canadian Water Quality
Guidelines (CRREM 1987 as amended from time to time) for protection of
these defined water uses. Additionally, liquid effluent shall not be acutely
lethal as determined by the suite of Biological Test Methods developed by
Environment Canada for this purpose.

Surface Water Management

(@)

(b)

The applicant shall submit for approval from the Department a surface water
monitoring program. The extent of surface water monitoring requirements will
be based on the design of the facility.

The surface water monitoring program shall be designed to do the following:

0) divert surface and storm water from the active areas;

(i) control run-off discharge from the facility;

(i) control erosion, sedimentation, siltation, and flooding; and
(iv)  minimize the generation of leachate.

(See Appendix 1 for an example of a typical surface water monitoring program)

Groundwater Management

(a)

The applicant shall submit for approval from the Department a groundwater
monitoring program. The extent of groundwater monitoring requirements will
be based on the design of the facility. Should any of the active area not be
protected from precipitation with permanently constructed roof structures,



4.8

4.9

then the groundwater monitoring program shall consist of the following
minimum requirements:

() at least one groundwater monitoring well shall be installed hydraulically
above the gradient of the active area and at least three monitoring
wells shall be installed hydraulically below the gradient direction;

(i) the monitoring well system shall include a sufficient number of multi-
level well nests for measurement of vertical gradients;

(i)  locations of the monitoring well(s) shall be sufficiently close to the
active area to allow early detection of contamination and
implementation of remedial measures; and

(iv)  the monitoring well(s) are to be retained throughout the lifespan of the
facility.

(See Appendix 1 for an example of a typical groundwater monitoring program)

Odour Control Systems

(a)

(b)

(€)

Mechanical ventilation shall be provided for the composting area, areas for the
storage of compostable organic feedstock and any other area containing
readily putrescible materials such as the storage room for residuals.

All areas referred to in clause (a) shall be under a negative atmospheric
pressure in order to avoid the escape of odours.

All ventilation air shall be subject to a treatment system designed to remove
odours prior to release into the environment.

Separation Distances

(a)

(b)

(€)

(d)

The distance between the active area and the nearest residential or
institutional building shall be a minimum of 500 metres.

The distance between the active area and the nearest commercial or industrial
building shall be a minimum of 250 metres.

The distance between the active area and the nearest property boundary shall
be a minimum of 100 metres.

Where it can be demonstrated that particular equipment will not release
odours generated from the composting process into the surrounding
environment, the distance between the equipment and the nearest property
boundary shall be a minimum of 30 metres.



5.0

5.1

5.2

5.3

5.4

(e)  The distance between the active area and the nearest watercourse or water
body, including salt water, shall be a minimum of 30 metres.

()] Under certain circumstances, separation distances may be increased or
decreased after consultation with the Department. These will depend on
factors such as environmental controls (including odour control) and local
conditions.

(@) A separation distance may be decreased by the Department pursuant to
clause (f) provided that written consent is obtained by the applicant from alll
property owners within the required separation distances.

OPEN WINDROW COMPOSTING FACILITIES

General

Section 5 of the guidelines applies to all open windrow composting facilities except
leaf and yard waste composting facilities covered under section 3.0.

Receiving and Tipping Area

(@)  The receiving and tipping area shall be underlain by an impermeable pad, the
suface of which shall be concrete or asphalt. All drainage from the
impermeable pad shall be collected for treatment or for return to the process.

(b)  The receiving and tipping area shall be in an enclosed structure.

Composting Area

(@) The composting area shall be underlain by an impermeable pad, the surface
of which shall be concrete or asphalt. All drainage from the impermeable pad
shall be collected for treatment or for return to the process.

(b)  All composting areas shall utilize permanent roof structures and/or proven
management techniques in order to control moisture and to minimize odour
and leachate generation.

Curing Area

(@)  The curing area shall be underlain by an impermeable pad, the surface of
which shall be concrete or asphalt.

(b) All drainage from the impermeable pad shall be collected for treatment or for
return to the process.
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5.6

5.7

(€)

All curing areas shall utilize permanent roof structures and/or proven
management techniques to control moisture and to minimize odour and
leachate generation.

Leachate Management Systems

(a)

(b)

A leachate management system shall be developed which consists of
infrastructure and monitoring systems designed to collect, monitor, control,
and treat leachate prior to being discharged into the surrounding environment.
The system shall:

() have a leachate collection and removal network in the active area;
(i) function year round;

(i)  have a means of monitoring all treated leachate discharges; and
(iv)  the system must record both instantaneous and total flow volumes.

The discharge standards for all liquid effluent shall be based on the
background water quality in the receiving water, identified current and
projected uses of the receiving water and the Canadian Water Quality
Guidelines (CRREM 1987 as amended from time to time) for protection of
these defined water uses. Additionally, liquid effluent shall not be acutely
lethal as determined by the suite of Biological Test Methods developed by
Environment Canada for this purpose.

Surface Water Management

Surface water management systems shall be designed to do the following:

(a)
(b)
(c)
(d)

divert surface and storm water from the active areas;
control run-off discharge from the facility;

control erosion, sedimentation, siltation, and flooding; and
minimize the generation of leachate.

(See Appendix 1 for an example of a typical surface water monitoring program)

Groundwater Management

(a)

(b)

To ensure that groundwater is adequately protected, each facility shall include
a groundwater monitoring program.

The groundwater monitoring program shall consist of the following:

() at least one groundwater monitoring well shall be installed hydraulically
above the gradient of the active area and at least three
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5.9

monitoring wells shall be installed hydraulically below the gradient
direction;

(i) the monitoring well system shall include a sufficient number of multi-
level well nests for measurement of vertical gradients;

(iii) locations of the monitoring wells shall be sufficiently close to the active
area to allow early detection of contamination and implementation of
remedial measures; and,

(iv)  the monitoring wells are to be retained throughout the lifespan of the
facility.

(See Appendix 1 for an example of a typical groundwater monitoring program)

Odour Control

(a)

(b)

(c)

Facilities shall provide to the Department detailed management techniques for
the control of odours from the composting process.

All open windrow facilities which include more than 1000 tonnes annually of
food waste in their feedstock or exceed 10 000 tonnes annually of total
feedstock, shall provide atmospheric dispersion modelling to determine the
potential for odour at the property boundary and other receptors near the
facility.

The modelling shall categorize the compounds which could result in odour and
shall establish odour concentrations at the property boundaries and other
receptors. These baseline odour concentrations shall meet the satisfaction
of the Department and shall be used in testing for odours after the facility is
in operation.

Separation Distances

(a)

(b)

(€)

The distance between the active area and the nearest structure, including
residential, institutional, commercial or industrial buildings, shall be a minimum
of 500 metres. Where the facility includes more than 1000 tonnes annually of
food waste in its feedstock, or exceeds 10 000 tonnes annually of total
feedstock, then the minimum separation distance shall be a minimum of 1000
metres.

The distance between the active area and the nearest property boundary shall
be a minimum of 100 metres.

The distance between the active area and the nearest watercourse or water
body, including salt water, shall be a minimum of 30 metres.

10
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6.1

(d)

(e)

Under certain circumstances, separation distances may be increased or
decreased after consultation with the Department. These will depend on
factors such as environmental controls (including odour control) and local
conditions.

A separation distance may be decreased by the Department pursuant to
clause (d) provided that written consent is obtained by the applicant from alll
property owners within the affected area.

COMPOSTING FACILITY OPERATION

General Requirements

(a)

(b)

(€)

(d)

(e)

(f)
(9
(h)

(1

Section 6 of the guidelines applies to all composting facilities regardless of the
size and type of feedstock processed.

The objective of all composting facilities shall be to incorporate all
compostable organic feedstock into the composting process the same day
that it is delivered to the site. If some feedstock is not incorporated into the
process in the same day, except leaf and yard waste feedstocks only, then
it shall be stored in an enclosed area with a mechanical system for the
capture and treatment of odorous emissions.

The composting facility shall have constant supervision during the hours that
the facility is open.

The composting facility shall accept only the feedstock identified in the
approval.

Any residual products associated with the composting operation shall be
disposed of in a manner acceptable to the Department.

Litter shall be controlled on the entire site.
Exposed areas shall be stabilized to prevent erosion and sedimentation.

Dust shall be controlled to Departmental requirements for particulate
emissions.

Vectors shall be controlled in accordance with a control plan approved by the
Department.

11



6.2

6.3

6.4

0)

Signs shall be placed at the entrance to the site indicating the name of the
facility, hours of operation, emergency contact, and the materials acceptable
at the site.

Operation and Maintenance Manual

(a)

(b)

An Operation and Maintenance Manual shall be submitted for approval from
the Department and shall include the following:

0] record drawings and specifications for the composting facility;

(i) a copy of the approval including Terms and Conditions of the approval
for the composting facility;

(i)  a complete description of the operational practices and procedures;

(iv)  measures to control and monitor the aeration of the compost to ensure
that the oxygen content in the compost material is sufficient to prevent
the composting mass from becoming anaerobic;

(V) measures to control the aeration, blending and mixing of the compost
to minimize odorous emissions from the composting operation as well
as raw material and compost storage;

(vii)  monitoring programs including sampling protocols, locations and
frequency for monitoring wells, leachate treatment and storm water
management systems; and

(viii)  contingency plans.

The Operation and Maintenance Manual shall be left on site at all times and
shall be available for inspection during operating hours.

Contingency Plans

(a)

(b)

Contingency plans shall identify all reasonably foreseeable emergencies
including a fire, explosion, leachate leakage or spills and shall describe
appropriate response to prevent an adverse affect on the surrounding
environment.

The applicant shall provide contingency plans addressing problems associated
with vectors, groundwater contamination, equipment failure, and odour
generation and complaints.

Reports and Records

(a)

(b)

The type and frequency of monitoring and reporting requirements shall be
specified in the terms and conditions of the approval.

The applicant shall submit for approval from the Department an annual report
which shall include the following information:

12



7.0

7.1

(€)

() liquid effluent (leachate) monitoring both pre-treatment and post-
treatment including:
(@) flow volumes; and
(b) leachate quality;
(i) surface water monitoring and groundwater monitoring quality data;
(i)  feedstock flow including:
(a) types of materials accepted at the composting facility for the
period,;
(b) guantities of materials accepted at the composting facility for
the period,
(c) guantities of materials composted; and
(d) guantities of materials rejected and sent for disposal;
(iv)  compost quality testing results; and,
(V) complaint records.

The applicant shall record and respond to complaints regarding the
composting operation from the neighbouring public. Each complaint and
associated measures shall be recorded in a log book including:

() a description of the complaint and the date and time it was received by
the applicant;

(i) wind direction, wind speed, temperature, humidity and other
atmospheric conditions at the time of the occurance which resulted in
a complaint; and,

(i)  a description of the measures taken to address the cause of the
complaint.

COMPOST CLASSIFICATION AND USE

Compost Classification

(a)

(b)

All compost will be classified in accordance with the criteria identified in the
Canadian Council of Ministers of the Environment (CCME) document
"Guidelines for Compost Quality" dated March 1996 as amended from time
to time. The compost must meet all criteria as established for foreign matter,
maturity, pathogens and trace elements. See Schedule “B” for table of trace
elements.

Testing of the compost quality shall be completed for every 1000 tonnes of
compost produced or every three months and conducted in accordance with
the minimum testing procedures identified in Section 4 of the CCME
Guidelines.

13



7.2

8.0

(€)

(d)

Compost which meets the criteria established in the CCME Guidelines as
Category B shall be classified in accordance with metal concentrations,
product maturity, amount of foreign matter, organic matter content, pH and
salinity.

Compost which is tested and classified as a hazardous or special waste shall
be handled and treated in accordance with the requirements of the Act.

Compost Use

(a)

(b)

Compost which meets the criteria established in the CCME Guidelines as
Category A may be used in accordance with the uses stated in the CCME
Guidelines for Category A.

Use of compost which meets the criteria established in the CCME Guidelines
as Category B will be related to the sensitivity of the proposed receiving
environment, the various feedstock used to produce the compost and the
quality of the final product. Approval for the use of this compost shall include
use on forest lands, landfills, highway medians and land reclamation projects
such as quarries and disposal site restorations. This compost cannot be used
on food crops.

REPEAL OF DOCUMENT

This document replaces the document entittled Composting Guidelines issued
December, 1993.

Dated at Halifax, Nova Scotia, this day of , 1998.

Peter C. Underwood
Deputy Minister
Department of the Environment
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Definitions:
(a)
(b)

(c)

(d)

(e)

(f)

(9@

(h)

(i)

0)

(k)

Schedule “A”

“Act’” means the Environment Act, S.N.S. 1994-95, c.1;

"active area" means any area used for transfer, storage, disposal,
separation, processing or treatment of compostable material including the
tipping area, the composting area and the curing pad;

“administrator” means a person appointed by the Minister pursuant to Section
21 of the Act;

"approval' means an approval pursuant to Section 27 of the Solid Waste-
Resource Management Regulations;

"backyard composting” means composting at a residential dwelling unit of
organic solid waste, including grass clippings, leaves or food waste, where

() the waste is generated by the residents of the dwelling unit or
neighbouring dwelling units or both; and,
(i) the annual production of compost does not exceed 60 cubic metres;

“biosolids” means organic materials which originated as settled matter in
facilities treating municipal or industrial liquid wastes and may be used as
feedstock for composting operations;

"compost” means a product of composting which is used or sold for use as a
soil amendment, artificial topsoil or growing medium or for some other
application to land,

"composting” means the biological decomposition of organic materials,
substances or objects under controlled circumstances to a condition
sufficiently stable for nuisance-free storage and for safe use in land
applications;

"composting area" means an area where organic material undergoes the
rapid initial stage of composting;

"composting facility" means a solid waste-resource management facility where
composting occurs;

"compostable organic material* means vegetative matter, food processing
waste, landscaping, garden and horticultural wastes, kitchen scraps, feed

15



()

(m)
(n)

(0)

()

(@)

(n)

(s)

processing wastes, and other organic wastes which can be readily composted
in composting facilities;

"curing area" means an area where organic material that has undergone the
rapid initial stage of composting is further stabilized into a mature finished
compost;

“Department” means the Nova Scotia Department of the Environment;

“food waste” means any residual vegetative waste other than leaf and yard
materials or woody materials and residual waste of animal origin including
meat, fish, bones, carcasses or shells other than manure or biosolids from
residential, industrial, commercial or institutional sources;

"foreign matter" means any matter resulting from human intervention and
made of organic or inorganic components including metal, glass, synthetic
polymers (e.g., plastic and rubber) that may be presentin compost but foreign
matter does not include mineral soils, woody material, and rocks;

"in-vessel composting” means any composting method in which composting
materials are contained in an enclosed reactor, vessel or building and which
utilizes forced ventilation with treatment of ventilation air for odour reduction;

"leaf and yard waste" means vegetative matter resulting from gardening,
horticulture, landscaping or land clearing operation, including materials such
as tree and shrub trimmings, plant remains, grass clippings, leaves, trees and
stumps, but excludes construction and demolition debris or contaminated
organic matter;

"open windrow composting" means composting in which compostable organic
material is open to the atmosphere during the composting process and
includes windrow composting in a building but where there is no treatment of
ventilation air for odour reduction;

"vector" means a carrier organism that is capable of transmitting a pathogen

from one facility or waste source to another source, facility, product or
organism including rodents, insects and birds.
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Schedule “B”

Concentrations of trace elements in compost*:

CATEGORY A CATEGORY B
Trace Elements Maximum Concentration | Maximum Concentration
within Product within Product
(mg/kg dry weight) (mg/kg dry weight)
Arsenic (As) 13 75
Cadmium (Cd) 3 20
Cobalt (Co) 34 150
Chromium (Cr) 210 1060**
Copper (Cu) 100 760**
Mercury (HQ) 0.8 5
Molybdenum (Mo) 5 20
Nickel (Ni) 62 180
Lead (Pb) 150 500
Selenium (Se) 2 14
Zinc (Zn) 500 1850
* See CCME Guideline for maximum cumulative additions to soil.
*x See CCME Guideline for further description of these values.
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APPENDIX 1

TYPICAL SURFACE AND GROUNDWATER MONITORING PROGRAM

1.0

11

1.2

SITE ASSESSMENT AND DESIGN
Hydrogeologic Assessment

Prior to the establishment or expansion of a site, a report shall be prepared by the
owner containing plans, specifications, and descriptions of the hydrogeologic
conditions of the site, adjacent and nearby properties, and the regional area in
which the site is located, including, at a minimum, the following;

A1 a general description of geologic and hydrogeologic conditions occurring at
the site, and adjacent and other properties within 1000 m of the site. This
description should identify any unstable soils or bedrock, indicate the location
and nature of any boundaries to groundwater movement, and characterize the
significance of groundwater resources and the use made of these resources;

2 a detailed hydrogeologic investigation of the site which establishes soil,
rock, and groundwater conditions;

3 an interpretation of the results of the detailed hydrogeologic investigation of
the site, including plans, specifications, and descriptions; and

4 an assessment of the suitability of the site considering the regional, local, and
site specific hydrogeologic conditions, the design of the site, and the
contingency plans for the control of leachate.

Surface Water Assessment

Prior to the establishment or expansion of a site, a report shall be prepared by the
owner containing plans, specifications, and descriptions of the surface water
conditions of the site, adjacent and nearby properties, and the regional area in
which the site is located, including, at a minimum, the following:

A1 a description of the local surface water features occurring at the site, and
adjacent and other properties within 2000 m of the site. This description shall
include, but not be limited to, flood plains, natural watercourses, waterbodies
(including salt water) drainage paths and boundaries, streamflows, surface
water quality, and sources of water supply. The description shall also extend
further than 1000 m to be sufficiently large to assess the range and extent of
potential effects;
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2.0

2.1

a detailed surface water investigation of the site to assess water quality,
guantity, and habitat conditions of the surface water features identified on site,
including existing and potential surface water uses;

an interpretation of the results of the detailed surface water investigation of
the site, including plans, specifications, and descriptions; and

an assessment of the suitability of the site considering the regional, local, and
site specific surface water conditions, the design of the site, and the
contingency plan for the control of leachate.

OPERATION AND MONITORING

Groundwater Monitoring

A program for monitoring groundwater quality and quantity shall be carried out by the
owner and shall include, at a minimum, the following:

A1

Representative samples of groundwater within the site shall be:

a) obtained annually from groundwater monitoring facilities and be
analyzed for the parameters listed in column 1 of Schedule 1; and

b) obtained quarterly from groundwater monitoring facilities and be
analyzed for the parameters listed in column 2 of Schedule 1.

Where requested by property owners or occupants, representative samples
of groundwater shall be obtained from domestic wells located within 500 m of
the site at a frequency of 1 sample per well per year and these groundwater
samples shall be analyzed for the parameters listed in column 2 of Schedule
1.

The results of analysis of a water sample collected under Subsection 2.1.2
shall be provided to the Department and the owner or occupant of the
property with the domestic well from which the sample was obtained, within
60 days of obtaining the sample.

The results of analysis of all water samples collected in the groundwater
monitoring program, together with an assessment of these results shall be
provided to the Department in an annual report, and where the assessment
indicates a significant increase in contaminant concentrations, within 60 days
of obtaining the sample and 5 days of making the assessment.



.5

The parameters to be monitored may be amended where the owner
prepares a report showing alternative parameters should be monitored,
based on the type of process at the site.

2.2  Surface Water Monitoring

A program for monitoring surface water quality, quantity, and biological features shalll
be carried out by the owner and shall include, at a minimum, the following:

1

Representative samples of surface water being discharged from the site and
of any waterbody, including upstream control locations, which may be affected
by leachate, stormwater runoff, or sediment from the site , shall be:

a) obtained semi-annually, and be analyzed for the parameters listed in
column 3 of Schedule 1 and for other parameters of concern identified
in the surface water assessment; and

b) obtained quarterly and be analyzed for the parameters listed in column
4 of Schedule 1.

Annual monitoring of biological features to assess the composition and any
changes to the benthic community present in any waterbody, located
downstream of storm water discharges, that may be affected by leachate,
stormwater runoff, or sediment from the site.

The results and assessment of the results of the surface water monitoring
shall be provided to the Department in an annual report, and where the
assessment indicates an increase in contaminant concentrations exceeding
the natural variability exhibited by baseline and operational monitoring data,
within 60 days of obtaining the sample and 5 days of making the assessment.

The parameters to be monitored may be amended where the owner
prepares areport showing alternative parameters should be monitored, based
on the type of process at the site.



Schedule 1

Groundwater, Leachate and Surface Water Monitoring Parameters

Parameter
Parameter Group Column 1 Column 2 Column 3 Column 4
Comprehensive List for Indicator List for Comprehensive List for Indicator List for Surface
Groundwater and Groundwater and Surface Water Water
Leachate Leachate
Alkalinity Alkalinity Alkalinity Alkalinity
Ammonia Ammonia Ammonia
Arsenic Arsenic
Barium Barium
Boron Boron
Cadmium Cadmium Cadmium
Calcium Calcium
Chloride Chloride Chloride Chloride
Chromium Chromium
Conductivity Conductivity Conductivity Conductivity
Copper Copper
Iron Iron Iron
Lead Lead Lead
Magnesium Magnesium
Manganese
Mercury Mercury
Nitrate Nitrate Nitrate Nitrate




Parameter

Parameter Group

Column 1

Column 2

Column 3

Column 4

Comprehensive List for
Groundwater and

Indicator List for
Groundwater and

Comprehensive List for
Surface Water

Indicator List for Surface
Water

Leachate Leachate

Nitrite Nitrite Nitrite

Total Kjeldahl Nitrogen Total Kjeldahl Nitrogen Total Kjeldahl Nitrogen
pH pH pH pH

Total Phosphorus Total Phosphorus Total Phosphorus
Potassium Potassium

Sodium Sodium

Suspended Solids

Suspended Solids

Suspended Solids

Suspended Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Sulphate Sulphate Sulphate Sulphate
Zinc Zinc

Volatile Organics
Benzene Benzene

1, 4 Dichlorobenzene

1, 4 Dichlorobenzene

Dichloromethane

Dichloromethane

Toluene

Toluene

Vinyl Chloride




Parameter

Parameter Group

Column 1

Column 2

Column 3

Column 4

Comprehensive List for
Groundwater and
Leachate

Indicator List for
Groundwater and
Leachate

Comprehensive List for
Surface Water

Indicator List for Surface
Water

Other Organics

Biochemical Oxygen
Demand (BOD;)

Biochemical Oxygen
Demand (BODg)

Chemical Oxygen Demand

Chemical Oxygen
Demand

Chemical Oxygen Demand

Chemical Oxygen Demand

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Phenol Phenol Phenol
Tannins/Lignins
Field Parameters
Temperature Temperature
pH pH pH pH
Conductivity Conductivity Conductivity Conductivity

Dissolved Oxygen

Dissolved Oxygen

Flow

Flow




APPENDIX F

MARINE BENTHIC HABITAT AND SEDIMENT CHARACTERIZATION DATA



TableF.1 Marine Sediment Chemistry at Karlsen Wharf/Casino Area (Halifax)
Parameter Units | EQL HN1 HN2 HN3 Ocean Disposal
Guidelines
Cadmium mg/kg | 0.3 4.7 0.6 0.6 0.6
Copper mgkg | 2.0 290 87 81 81
Lead mg/kg | 0.5 1000 310 280 66
Zinc mgkg | 20 1100 260 210 160
Mercury mg/kg | 0.01 53 0.91 15 0.75
Tota Organic akg 0.1 112.0 20.6 49.3
Carbon
Tota Inorganic okg 0.1 26.6 54 131
Carbon
gravel % 0.1 nd nd nd
sand % 0.1 277 6.8 25.0
silt % 0.1 45.6 68.3 479
clay % 0.1 26.8 24.9 27.0
Benzene mg/kg | 0.025 nd nd 0.255
Toluene mg/kg | 0.025 nd nd 0.634
Ethylbenzene mg/kg | 0.025 nd nd 0.168
Xylenes mg/kg | 0.05 nd nd 1.39
Total Petroleum mg/kg | 32.5 8230 1290 nd 10.0
Hydrocarbons
Total PAHs mg/kg | 0.05 270.1 81.65 1044.3 25
PCBs pgkg | 10.0 3870 98 nd 100
DDE pgkg 10.0 77.4 nd nd 100
DDT pgkg 10.0 nd nd nd 100
DDD ng/kg 10.0 nd nd nd 100

* PCB is Aroclor 1260; TPH islube oil fraction
Bolded text shows exceedances of the Interim Contaminant Testing Guidelines for Ocean Disposa



TableF.2 Marine Sediment Chemistry at Woodside (Dartmouth)

Parameter Units | EQL D1 D2 D3 D4 Ocean
Disposal
Guidelines

Cadmium mg/kg | 0.3 05 0.3 0.7 04 0.6

Copper mgkg | 2.0 72 19 68 58 81

Lead mgkg | 05 140 16 160 150 66

Zinc mgkg | 2.0 150 59 180 160 160

Mercury mg/kg | 0.01 11 0.04 0.97 0.85 0.75

Tota Organic okg 0.1 a7 313 455 26.9

Carbon

Tota Inorganic okg 0.1 13 24 6.0 0.2

Carbon

gravel % 0.1 nd 60.5 nd nd

sand % 0.1 235 17.6 8.3 6.3

silt % 0.1 50.2 153 61.6 61.5

clay % 0.1 26.3 6.6 30.1 32.2

Benzene mg/kg | 0.025 nd nd nd nd

Toluene mg/kg | 0.025 nd nd nd nd

Ethylbenzene mg/kg | 0.025 nd nd nd nd

Xylenes mg/kg | 0.05 nd nd nd nd

Total Petroleum mgkg | 325 2120 1830 2440 1950 10.0

Hydrocarbons

Total PAHs mg/kg | 0.05 17.19 18.82 14.2 9.19 25

PCBs pgkg | 10.0 143 63.3 95.3 164 100

DDE pgkg 10.0 nd nd nd nd 100

DDT pgkg 10.0 nd nd nd nd 100

DDD ng/kg 10.0 nd nd nd nd 100

* PCB is Aroclor 1260; TPH islube oil fraction
Bolded text shows exceedances of the Interim Contaminant Testing Guidelines for Ocean Disposa



Table F.3 Sediment Chemistry at Hospital Point (Herring Cove)

Parameter Units | EQL Diffuser 100 m North 100 m Ocean Disposd
Area South Limits

Cadmium mg/kg | 0.3 nd nd nd 0.6
Copper mgkg | 2.0 11 11 14 81.0
Zinc mgkg | 2.0 46 42 49 160.0
Lead mgkg | 05 19 17 19 66.0
Mercury mg/kg | 0.01 0.04 0.03 0.04 0.75
Tota Organic okg 0.1 5.6 6.7 79
Carbon
Tota Inorganic okg 0.1 6.5 55 5.0
Carbon
gravel % 0.1 nd nd nd
sand % 0.1 54.6 46.5 26.3
silt % 0.1 36.5 44.3 62.5
clay % 0.1 8.9 9.2 11.3
Benzene mg/kg | 0.025 nd nd nd
Toluene mg/kg | 0.025 nd nd nd
Ethylbenzene mg/kg | 0.025 nd nd nd
Xylenes mg/kg | 0.05 nd nd nd
Total Petroleum mg/kg | 32.5 66.3 422 62.3 10.0
Hydrocarbons
Total PAHs mg/kg | 0.05 nd nd 0.65 25
PCBs ng/kg 10.0 nd nd nd 100
DDE pgkg 10.0 nd nd nd 100
DDT pgkg 10.0 nd nd nd 100
DDD ng/kg 10.0 nd nd nd 100

* TPH islube ail fraction
Bolded text shows exceedances of the Interim Contaminant Testing Guidelines for Ocean Disposa
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APPENDIX G

ANALYTICAL DATA FROM WASTEWATER CHARACTERIZATION OF
DISCHARGES TO HALIFAX HARBOUR




Table 5-2: Analytical Results - Roaches Pond

Sampie ID] Roaches Pond-01 Roaches Pond-02 Roaches Pond-03
Date| June 14 - June 15 | June 15 - June 16 | June 16 - June 17
Period] 11:40am - 11:40am{ 11:40am - 11:40am| 11:40am - 11:40am

Parameter EQL |Units

pH 0.1 | Units 6.8 7.1 7
Carbonaceous BOD 2 mg/L 110 93 96

Total Suspended Solids 0.5 | mgiL 77 101 75
Volatile Suspended Solids{ 0.3 | mgiL 71 91 68

Total Oil & Grease 5 | mg/iL - 23.4 -
Aluminum 10 | ugll - 490 -
Antimony 2 ug/L - nd -
Arsenic 2 ug/l - nd -

Barium 5 ug/L - 28 -
Beryllium 5 ug/L - nd -

Boron 5 ug/L - 51 -
Cadmium 03 | ugl - 0.2 -
Chromium 2 ug/L - nd -

Cobalt 1 ug/L - nd -

Copper 2 ug/L - 35 -

lron 20 | ugll - 610 -

Lead 0.5 | ug/l - 2 -
Manganese 2 ug/L - 130 -
Molybdenum 2 ug/L - nd -

Nickel 2 | ugll - 2 = -
Selenium 2 ug/L - nd (2) -

Silver 0.5 | ugit - nd -
Strontium 5 ug/l. - 56 -
Thallium 0.1 | ugil - nd -

Tin ©2 ug/L - nd .
Uranium 0.1 | ugll - 0.2 -
Vanadium 2 ug/L - nd -

Zinc 2 ug/il. - 54 -
Mercury 0.05}| ug/L - nd -

E B B EENNENENININWNWNN-N N I -

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd ()} = not detected at the elavated EQL specified due to matirx interference or sample pre-dilution
- = Parameter not requested in sample :
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Table 5-4: Analytical Results - Point Pleasant Park

Sample ID} Point Pleasant-O1 Point Pleasant-02 Point Pleasant-03
Datel June 7 - June 8 June B - June 9 June 9 - June 10
Period| 11:10am - 11:10am| 11:10am - 11:10am| 11:10am - 11:10am
Parameter "EQL [Units
pH 0.1 | Units 6.9 6.7 6.8
Carbonaceous BOD 2 mg/L 110 54 87
Total Suspended Solids 0.5 | mgiL 60 51 80
Volatile Suspended Solids{ 0.3 | mgiL 53 44 67
Total Oil & Grease 5 | mg/L - - 14.3
Aluminum 10 | ug/L - - 730
Antimony 2 ug/L - - nd
Arsenic 2 | ugft - - 2
Barium 5 ug/L - - 26
Beryllium 5 ug/L - - nd
Boron 5 ug/L - - 300
Cadmium 0.3 | uo/l - - 0.2
Chromium 2 ug/L - - nd
Cobalt 1 ug/L - - 2
Copper 2 ug/L - - 31
Iron 20 | ugil - - 930
Lead 0.5 | ug/l - - 4.1
Manganese 2 ug/L - - 190
Molybdenum 2 ug/L - - nd
Nickel 2 ug/L - - 6
Selenium 2 ug/L - - nd (10)
Silver 05 | uglL - - nd
Strontium 5 ug/L - - 390
Thallium 0.1 | ugi - - nd
Tin 2 ug/L - - nd
Uranium 0.1 | ug/L - - 0.1
Vanadium 2 ug/L - - nd
Zinc 2 | ugll - - 60
Mercury 0.05 ugfl. - - 0.18

EQL = Estimated Quantitation Limit for Routine Analysis
nd = not detected above standard EQL

nd{) =

- = Parameter not requested in sampie

not detected at the elevated EQL specified due to matirx interference or sample pre-dilution



Table 5-B: Analytical Results - Bell Road

Sample 1D Bell Rd-01 Bell Rd-02 Bell Road-03

Period| 7:00pm - 7:00pm 7:00pm - 7:00pm 7:00pm - 7:00pm

' Date| June 21 - June 22 | June 22 - June 23 | June 23 - June 24

Parameater EQL [Units
pH 0.1 | Units 6.9 6.7 6.7
Carbonaceous BOD 2 | mglL 130 91 100
I Total Suspended Solids 05 | mg/L 109 78 71
l Volatile Suspended Solids | 0.3 | mg/L 94 71 63
| [Total Oil & Grease 5 | mglL] 18.8 - -

Aluminum 10 | ug/L 550 - -
Antimony ug/L nd - -
Arsenic ug/L 5 - -
Barium ug/L 46 - -
Beryilium ug/L nd - -
Boron ug/L 90 - -
fCadmium ug/L 0.2 - -

Lead
Manganese
Molybdenum
Nickel
Selenium

ug/L 7.7 - Z
ugfi. 120 - -
ug/L 7 - -
ug/i 5 - : -
ug/L nd (2} - -
Silver ug/l . 2.8 - -
Strontium ug/L 71 - -
Thallium 0.1 { uglL nd - -
Tin 2 ug/L nd - -
Uranium 0.1 uglL nd A - -
Vanadium 2 ug/L nd - <
Zinc 2 | ug/ll 79 - -
Mercury 0.051 ug/L 0.1 - -

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd {} = not detected at the elevated EQL specified due to matirx interference or sample pre-dilution
- = Parameter not requested in sarmple
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2

2
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Table 5-10: Analytical Resuits - Tufts Cove

Sample 1D Tufts Cove-01 Tufts Cove-02 Tufts Cove-03
Date] June 28 - June 29 | June 29 - June 30 | June 30 - July 01
Period] 9:05am - 9:05am $:05am - 9:05am 9:05am - 9:05am
Parameter EQL |Units
pH 0.1 | Units 6.5 6.7 6.5
Carbonaceous BOD 2 mg/L 160 180 150
Total Suspended Solids 0.5 | mgiL 113 114 93
) Volatile Suspended Solids| 0.3 | mg/lL 2| 100 80

Total Oil & Grease 5 | mglL - - 296
Aluminum 10 | ug/l - - 450
Antimony 2 ug/L - - nd (20)
Arsenic 2. | ugll - - nd (20)
Barium 5 ug/L - - 110
Beryllium 5 ug/L - - nd (50)
Boron 5 ug/L - - 87
Cadmium 0.3 | ugl - - nd {1)
Chromium 2 ugfL - - nd (20)
Cobalt 1 ug/L - - nd (10)
Copper 2 ug/lt. - - 120
Iron 20 | ug/L - - 1700
Lead 0.5 | uglt - - 14
Manganese 2 ug/L - - 170
Molybdenum 2 ug/L - - nd {20)
Nickel 2 ug/L - - nd (20)
Selenium 2 ug/L - - nd {10}
Silver 0.5 | ugl - - 150
Strontium 5 ug/L - - 50
Thallium 0.1 | ug/l - - nd (1)
Tin 2 ugfL - - nd (20)
Uranium 0.1 | ugl - - nd (1)
Vanadium 2 ug/L - - ngd (20)

- Zinc 2 ug/L - - 1680
Mercury 0.05}% ugl - - 0.12

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd {} = not detected at the elevated EQL specified due to matirx interference or sampie pre-dilution
- = Parameter not requested in sample




Table 5-12: Analytical Resuits - Jamieson Street 'i

Sample ID{ Jamieson St-01 Jamieson 5t-02 Jamieson $t-03

Date] June 21 - June 22 | June 22 - June 23 | June 23 - June 24
Period| 13:00am - 11:00am| 11:00am - 11:00am{ 11:00am - 11:00am

Parameter EQL |Units

pH 0.1 | Units 6.7 6.9 6.8
Carbonaceous BOD 2 mg/L 74 130 40
Total Suspended Solids 05 | mgiL 61 87 67
Volatile Suspended Solids{ 0.3 | mg/L 55 81 60
Total Oil & Grease 5 | mgiL 9.6 - -
Aluminum 10 | ug/L 460 - -
Antimony 2 ug/L nd - -
Arsenic 2 ug/L 2 - -
Barium 5 ug/L 22 - -
Beryllium 5 ug/L nd - -
Boron 5 ug/L 52 - -
Cadmium 0.3 | uglt 0.4 - -
Chromium 2 ugfL nd - -
Cobalt 1 ug/L nd - -
Copper 2 ug/L 41 - -
fron 20 | ug/L 550 - -
Lead 05 | uvgll 2.2 - -
Manganese 2 ug/L 220 - -
Molybdenum 2 ug/l nd - -
Nickel 4 2 ug/L 4 - , -
Selenium 2 ug/l. nd (2) - -
Silver 0.5 | uglL nd - -
Strontium 5 ugfi 50 - .
Thailium 0.1 | ugl | nd - -
Tin 2 ugfl nd - Z
Uranium 01 | ugt | nd - -
Vanadium 2 ug/L nd - -
Zinc 2 ug/L 56 - -
Mercury 005 | uglt | 0.06 : - : : - 3

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd () = not detected at the elevated EQL specified due to matirx interference or sample pre-dilution
- = Parameter not requested in sample '
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Table 5-14: Analytical Resuits - Chamber#1

Sample ID Chamber1-01 Chamber 1-02 Chamber 1-03
Date{ June 14 - June 15 | June 15 - June 16 | June 16 - June 17
Period} 12:00pm - 12:00pm| 12:00pm 12:00pm | 12:00pm - 12:00pm
[Parameter EQL |Units
pH 0.1 | Units 6.9 7 6.9
Carbonacecus BOD 2 mg/L 160 150 140
Totai Suspended Solids 0.5 | mgiL 133 104 117
Volatile Suspended Solids | 0.3 | mg/L 121 94 104
Total Oil & Grease 5 | mgll - 12.3 -
Aluminum 10 | ugll - 510 -
Antimony 2 ug/L - nd -
Arsenic 2 ug/L - nd -
Barium 5 ug/L - 20 -
Beryllium 5 ug/L - nd -
Soron 5 ug/L - 49 -
Cadmium 0.3 | ugl - 0.4 -
Chromium 2 ug/L - 3 -
Cobait 1 ug/L - nd -
Copper 2 ugiL - 42 -
Iren 20 | uglL - 600 -
Lead 0.5 | uglL - 2.5 -
Manganese 2 ug/L - 95 -
Molybdenum 2 ug/t - nd -
Nickel 2 | uglt - 3 - i
Selenium 2 | uL - nd (2) -
Silver 0.5 | uglL - 7.5 -
Strontiurn 5 ug/L - 44 -
Thallium 0.1 | ugl - nd -
Tin 2 ug/L - nd -
Uranium 0.1 | ug/l - - 0.1 -
Vanadium 2 ug/L - nd -
Zinc 2 ug/L - 67 -
Mercury 0.05§ ug/L - 0.08 -

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd {} = not detected at the elevated EQL specified due to matirx interference or sample pre-dilution
- = Parameter not requested in sample
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Table 5-16: Analytical Results - Dartmouth Cove

Sample iD Dart. Cove-01 Dart. Cove-02 Dart. Cove-03
Date] June 2B - June 29 | June 29 - June 30 | June 30 - July O1
Period] 9:30am - 9:30am 2:30am - 9:30am 9:30am - 9:30am
Parameter EQL [Units
pH 0.1 | Units 6.7 6.8 6.7
Carbonaceous BOD 2 mg/L 110 130 130
Total Suspended Solids 0.5 | mg/lL 114 135 a5
Volatile Suspended Solids{ 0.3 | mg/L 85 117 78
Total Oil & Grease 5 mgfL - - 16.9
Aluminum 10 | ugiL - - 870
Antimony 2 ug/L - - nd (20)
Arsenic 2 ug/L - - nd (20)
Barium 5 ug/L - - nd (50)
Beryllium 5 ug/L - - nd (50)
Boron 5 ug/L - - 71
Cadmium 03 | ugll - - nd (1)
Chromium 2 ug/L - - nd (20)
Cobalt 1 ug/L - - nd (10)
Copper 2 ug/L - - 53
Iron 20 | ugll - - 1100
Lead 0.5 | uglL - - 5
Manganese 2 ug/L - - 260
Molybdenum 2 ug/L - - nd (20)
Nickel 2 | ugl - - nd (20}
Selenium 2 ug/L - - nd (10)
Silver 0.5 | ug/l - - nd (5)
Strontium 5 ug/L - - 66
Thallium 0.1 | ugll - - nd (1)
Tin 2 ug/L - - nd (20)
Uranium 0.1 | ugil - - nd (1)
Vanadium 2 ug/l - - nd (20)
Zinc 2 | ugll - - 100
Mercury 0.05] ugl - - 0.18

EQL = Estimated Quantitation Limit for Routine Analysis

nd = not detected above standard EQL

nd {) = not detected at the elevated EQL specified due to matirx interference or sampie pre-dilution

- = Parameter not requested in sample
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