APPENDIX A

PROBABLE EFFECTS DETERMINATION REPORT (CEAA)

AND REGULATORY APPROVALS



FISHERIES AND OCEANS
CANADIAN ENVIRONMENTAL ASSESSMENT ACT (CEAA) 2012

PROJECT EFFECTS DETERMINATION REPORT

GENERAL INFORMATION

1. Project Title: Search and Rescue Station Construction — Twillingate (Boehner Site), NL
2 Proponent: Fisheries and Oceans Canada, Real Property, Safety, and Security (DFO RPSS)
3. Other Contacts (other Proponent, Consultant or Contractor): 4. Role:
Public Service and Procurement Canada (PSPC) OGD Consultant
5. Source of Project Information: Dave Bursey, Project Manager, PSPC
6. Project Review Start Date: May 30", 2018
7. DFO File No.: 18-HNFL-00196 8. PSPC File No: R.089926.001
9. TC File No.: NPP #2018-200069/NEATS
BACKGROUND
10. Background about Proposed Development (including a description of the proposed

development):

A new Search and Rescue facility will be established adjacent to an existing DFO Small Craft Harbour
facility at the Boehner Site in Twillingate, NL. Approximately 6000 cubic metres of sediment will be dredged
from an approximately 2500 square metre area. A 3150 square metre area of the waterlot will be infilled
utilizing the dredge spoils, imported fill and rock ballast. The new service area will be surrounded with timber
cribbing. A new marginal wharf and floating docks will also be constructed on the seaward end of the service
area. As part of the project, an existing RCMP facility (located in the uplands) will be demolished and a new
SAR station constructed. This component of the work will occur entirely within the uplands and will be
assessed under a separate report.

PROJECT REVIEW

11

. DFO'’s rationale for the project review:

Project is on federal land [X] and;

ODOoodX

DFO is the proponent

DFO to issue Fisheries Act Authorization or Species at Risk Act Permit

DFO to provide financial assistance to another party to enable the Project to proceed
DFO to lease or sell federal land to enable the Project to proceed

Other

. Fisheries Act Sections (if applicable): n/a




13. Other Authorities 14. Other Authorities rationale for

L . involvement:
Transport Canada — Navigation Protection Program and

Environmental Affairs and Aboriginal Consultation Unit (TC NPP Navigation Protection Act
and TCEA)

15. Other Jurisdiction:

Newfoundland and Labrador — Department of Municipal Affairs and Environment, Water Resources Division
(NLDMAE-WR)

Newfoundland and Labrador — Service NL (SNL)

16. Other Expert Departments Providing Advice: 17. Areas of Interest of Expert

Fisheries and Oceans Canada, Fisheries Protection Program (DFO Departments:

FPP) Fisheries Act

18. Other Contacts and Responses: N/A

19. Scope of Project (details of the Project subject to review):

Construction/Installation:

A new Search and Rescue facility will be established adjacent to an existing DFO Small Craft Harbour
facility at the Boehner Site in Twillingate, NL. Approximately 6000 cubic metres of sediment will be dredged
from an approximately 2500 square metre area. It should be noted that this area has been dredged regularly
(most recently in 2016) as part of on-going maintenance dredging associated with the adjacent and active
DFO SCH site. A 3150 square metre area of the waterlot will be infilled utilizing the dredge spoils, imported
fill and rock ballast. The new service area will be surrounded with timber cribbing. A new marginal wharf
and floating docks will also be constructed on the seaward end of the service area.

In-water work will require the dredging and re-deposition of marine sediments. Dredging will be completed
using either a temporary gravel access road built within the boundaries of the proposed infill/dredge area
and or use of a floating barge. Dredged materials will be moved using heavy equipment such as excavators
and dump trucks. Gravel fill will also be imported to the site from an approved source and placed within the
boundaries of the infill area. Dredge spoils and infill will be end dumped, shaped and compacted using
heavy equipment. Timber cribbing will be placed around the perimeter of the service area to allow for
maximum available berthage. The service area/infill will be capped with clean fill and ashpalt. Cribbing
material will be assembled on-site and floated into position. Ballast will be added to the cribbing sinking the
blocks into place. Floating docks will be assembled in an upland area and floated into position.

Operation

DFO RPSS’s Environmental Management System, with an integrated Environmental Management Plan,
will cover operational aspects of environmental management at the harbour (fuelling, waste disposal,
activities on the property and water).

Decommissioning
This facility is not presently planned to be decommissioned. At the time of decommissioning, DFO RPSS

will develop a site-specific re-use or reclamation plan that is appropriate for the applicable environmental
legislation and DFO policies.

Scheduling
Subject to regulatory approval and DFO RPSS operational priorities and funding, this Project will likely
commence during the 2018 — 2019 fiscal year.




20. Location of Project:

The project site is located in Twillingate (49°38'56.93" N, 54°46'10.07" W) located approximately 76 km
north of the community of Gander on the northeast coast of Newfoundland. The site is accessible via local
roads from provincial route 340.




21. Environment Description:

Bio-Physical Environment

The project site is located on an exposed point of land in relatively shallow water. There are several
residential dwellings in close proximity to the project site and an active, commercial Small Craft harbour
property immediately the north of the site which contains a large paved service area and several floating
docks. The main Twillingate SCH site is located approximately 300 metres to the northwest and contains a
large rubblemound breakwater, several finger pier wharves and an active fish plant.

The immediate project site is characterized by the SCH Boehner site to the north,small private fishing
wharves to the south, Twillingate Harbour to the east and a mixed substrate (boulder, pebble-cobble
material) shoreline to the west. Water depths range between 1.0 - 1.5 metres. The uplands is characterized
by a gravel parking area surrounded by grass vegetation and Main Street.

The general project site is a flat and exposed coastal area with a moderate cover of grass, native shrub,
and coniferous vegetation. The immediate project site is a developed SCH site and is largely paved.
Twillingate falls within the North Shore ecoregion. This ecoregion represents a narrow coastal zone 20-
25km in width extending from Bonavista Bay to the Baie Verte Peninsula. Black Spruce and Balsam Fir
form a continuous forest except where barrens dominate on the coastal headlands.

The general area is a flat and exposed coastal area with a moderate cover of grass, native shrub, and
coniferous vegetation. Various types of flora are known to be present in the immediate project area,
including sourweed, sea lettuce, and bacterial mats. Various species of cnidaria, finfish, and porifera are
known to utilize the immediate project site. According to Fisheries and Oceans’ Traditional Ecological Maps
of the area, lumpfish, cod, seal, Capelin and lobster may be found within or near the project area.

Species at Risk (Aquatic and Terrestrial)

A search of the Atlantic Canada Conservation Data Centre (ACCDC) database was conducted which
produced a list of rare/unique species (i.e. plants and animals) within a 5 km buffer zone (standard ACCDC
procedure) of the site of the proposed work. All species were crossed-referenced with Schedule 1 of the
Species At Risk Act (SARA) and none were found to be listed as extirpated, endangered, threatened or of
special concern.




22.

Scope of Effects Considered (sections 5(1) and 5(2)):

Table 1: Potential Project / Environment Interactions Matrix

As per Section

Section 5(1c)

Section 5(2)
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*structure, site or thing that is of historical, archaeological, paleontological or architectural significance.
Legend: P = Potential Effect of Project on Environment; ' - ' = No Interaction




23. Environmental Effects of Project:
Potential Project / Environmental Interactions and their effects are outlined below:
Fish:

0 Sedimentation as a result of infilling, wharf construction and dredging may temporarily disrupt
and/or negatively impact fish and quality of potential fish habitat at the immediate project site.

0 Accidental discharge of heavy machinery fuel/fluids or hazardous substances could negatively
impact fish and potential fish habitat.

o Improperly disposed of dredge spoils may erode and result in sedimentation of surface water,
negatively impacting fish and fish habitat.

Health and Socio economic:

o0 Potential for safety hazards to workers and site users during construction activities.

o Intake lines for fishplant and/or lobster holding pens may be negatively impacted by potential
sedimentation of waterbody, resulting in negative impacts to fish plant/lobster fishers.

0 Sedimentation as a result of infilling, wharf construction and dredging may temporarily disrupt
and/or negatively impact fish and quality of potential fish habitat at the immediate project site.

o Construction related refuse may be deposited in water-body, decreasing marine water quality.

0 Accidental discharge of heavy machinery fuel/fluids or hazardous substances may result in a
decrease of marine water quality.

o0 Construction activities taking place near the shoreline may result in erosion.

o Improperly disposed of dredge spoils have the potential to contaminate surface, ground and
potable water resources.

Aquatic Species

0 Sedimentation as a result of infilling, wharf construction and dredging may temporarily disrupt
and/or negatively impact fish and quality of potential fish habitat at the immediate project site.

0 Accidental discharge of heavy machinery fuel/fluids or hazardous substances could negatively
impact aquatic species.

o Improperly disposed of dredge spoils may erode and result in sedimentation of surface water,
negatively impacting aquatic species.

Soil / Marine Sediments

o Improperly disposed dredge spoils may result in contamination of surrounding soils.

o0 Accidental discharge of heavy machinery fuel/fluids or hazardous substances may result in
contamination of soils.

o Construction activities at site or natural events (e.g. rainfalls) could result in erosion/
sedimentation events.

o0 Operational phase of site may result in degradation of quality/increase of contaminants of marine
sediments at immediate project.

0 Marine sediments are impacted with elevated levels of metals (i.e. arsenic, copper, selenium) and
polyaromatic hydrocarbons (i.e. naphthalene and phenanthrene).

Air guality

o0 Improper storage/disposal of dredge spoils may result in unpleasant odours and provide
annoyance to facility users and nearby residents.




o0 Construction activities may result in nuisance impacts due to an increase in noise and dust and
the use of heavy equipment.

Navigation Consideration:

o0 Environmental effects of the project on navigation are taken into consideration as part of
the Project Effects Determination (PED) only when the effects are indirect, i.e. resulting
from a change in the environment affecting navigation. Direct effects on navigation are
not considered in the PED, but any measures necessary to mitigate direct effects will be
included as terms and conditions associated with the work approved or permitted
pursuant to the Navigation Protection Act.

24. Mitigation Measures for Project (including Habitat Compensation):

e Reduce duration of in-water work wherever possible.

e Construction activities that involve in-water work will be conducted during periods of low flow, or at low
tide, to further reduce the potential for effects on fish / fish habitat and water quality.

e Schedule work to avoid wet, windy, and rainy periods that may increase erosion and sedimentation
into the marine environment. Weather conditions should be checked daily to manage / prepare the site
for these events.

e Project activities involving in-water work will be suspended, and/or additional mitigation measures will
be implemented if ocean conditions cause sediment or turbidity within the marine environment, outside
the immediate vicinity of the Project.

e Develop and implement an Erosion and Sediment Control Plan for the site that reduces risk of
sedimentation of the marine environment during the Project. Erosion and sediment control measures
should be maintained until disturbed ground has been permanently stabilized, suspended sediment
has resettled, or settling basin and runoff water is clear.

e Develop aresponse plan that is to be implemented immediately in the event of an accidental sediment
release or spill of a deleterious substance, and keep an emergency spill kit on site with staff trained in
its use. This oil spill response plan must be reviewed and approved by the proponent (DFO-RPSS)
prior to commencing Project-related activities.

e Oil spill response equipment, such as adsorbents and open-ended barrels, should be available on-site
in case of a spill or leak. Spills or leaks must be promptly contained, cleaned up and reported to the
24-hour environmental emergencies report system (1-800-563-2444).

e Marine sediments are impacted with elevated levels of metals (i.e. arsenic, copper, selenium) and
polyaromatic hydrocarbons (i.e. naphthalene and phenanthrene). A qualitative risk screening
completed by AMEC (Appendix D) in 2018 indicated that dredged sediments are suitable for re-use
on-site, as fill for the new service area, provided the material is capped with clean fill and asphalt. As
such, all dredged/excavated sediments must be utilized as fill to construct the service area located
behind the proposed marginal wharf. This material is to be capped with clean fill and/or asphalt. Any
excess material is to be trucked to the Norris Arm Regional Waste Facility for disposal. Disposal and/or
re-use in any other location is not permitted.

e Trucks transporting dredge spoils must be secured against spillage. Any potential release of dredge
spoils must be immediately cleaned.

e Construction materials used in a watercourse will be handled and treated in a manner to prevent the
release or leaching of substances into the water that may be harmful to fish.

e Construction materials associated with the Project will be removed from site upon Project completion.




e Make areasonable effort to confirm that machinery arriving on site is inspected and in clean condition,
and is maintained free of fluid leaks.

e Whenever possible, operate machinery on land above the high-water mark in a manner that reduces
disturbance to the banks and bed of the waterbody.

e Machinery will be checked for leakage of lubricants or fuel and must be in good working order.
Refuelling will be done at least 100 m from a water body and on a level surface to reduce the potential
for spills or leaks into the marine environment.

e Cribbing ballast material should be, to the greatest extent possible, free of fine-grained materials to
help reduce sedimentation of the waterbody and must not be obtained from below the highwater mark.

e Pre-treated wood for the crib blocks should be thoroughly dried before used in construction and placed
in the marine environment. Additional application of preservatives should be take place at a reasonable
distance away from a waterbody, to reduce the potential of leaching deleterious substances into the
marine environment.

e Rock material will be moved and installed into the marine environment in a manner that reduces the
potential for sedimentation or turbidity to occur. This includes using an excavator to place rocks in their
locations instead of end dumping from a truck.

e Food waste from Project staff can increase the potential for human-wildlife encounters, and increases
the chance for effects to wildlife and worker safety. As a result, food scraps and litter should be properly
contained in approved storage containers and not left on site by staff. Food and other non-hazardous
wastes will be disposed of at an approved facility.

e If encountered, Project staff should not approach concentrations of seabirds, sea ducks, or shorebirds.
Interacting with wildlife, including feeding, is prohibited.

e Machinery used for the Project will be well muffled to reduce noise for local residents, and local
municipality construction by-laws will be adhered to.

e Where feasible, mitigation measures such as dust suppressors will be implemented to reduce the
potential for increased dust during Project activities.

e Project employees will be equipped with the proper Personal Protective Equipment for Project tasks,
and work will comply with provincial occupational health and safety regulations.

e Consultation with local fishers should be conducted prior to the start of the project and if necessary
work completed outside of the lobsters fishing season in Lobster Fishing Area 4B (i.e. May 12 to July
6), to avoid conflict.

e Fuel storage tanks located on federal property must be installed/maintained in accordance with the
requirements and recommendations outlined in the federal Storage Tank Systems for Petroleum
Products and Allied Petroleum Products Regulations and the Environmental Code of Practice for
Aboveground and Underground Storage Tank Systems Containing Petroleum and Allied Petroleum
Products.

25. Significance of Adverse Environmental Effects of Project:

Taking into account the proposed mitigation measures for the Project, significant adverse environmental
effects from Project activities are not anticipated.




26. Other Considerations (Public Consultation, Aboriginal Consultation, Follow-up)

Public Consultation

The Project will provide safer and more secure access for vessels using this facility. No negative public
concern is expected as a result of this Project. A Ministerial announcement was made on May 14, 2018,
indicating that this project would increase the Coast Guard’s maritime search and rescue capacity on the
northeast coast of Newfoundland (https://www.canada.ca/en/canadian-coast-
guard/news/2018/05/twillingate-nl-home-to-new-search-and-rescue-lifeboat-station.html). Consultation with
local fishers will also be conducted prior to the start of the project should it be determined that the project
may impact the local lobster fishery (May 12 to July 6).

Indigenous Engagement

Indigenous fishers do not utilize this facility. As such, Indigenous engagement was not deemed necessary
as part of this determination.

Government Consultation

Federal and provincial authorities likely to have an interest in the Project were consulted by Public
Services and Procurement Canada, Environmental Services, during the course of this assessment. A
Project description was distributed to the following authorities:

DFO FPP

TC NPP

TCEA

NLDEMA WR

SNL

DFO FPP determined that ‘Serious Harm’ to fish could be avoided by following standard mitigations as
described within Appendix C. These mitigation measures will be factored into the Project in addition to the
mitigation measures described above.

TC NPP determined that an approval for the Project would be required under the Navigation Protection
Act.

NLDMAE-WR are currently in the process of issuing an infilling and dredging approval for the Project.
SNL has provided an approval for the landfill disposal of excess dredge spoils.

Expert advice/specialist information provided by the above noted departments has been incorporated into
this document.

Accuracy and Compliance Monitoring

A follow-up program (as defined in S. 2(1) and as applicable to non-designated projects on federal lands)
is a program for determining the effectiveness of mitigation measures. Site monitoring (accuracy and
compliance monitoring) may be conducted to verify whether required mitigation measures were
implemented. The proponent must provide site access to Responsible Authority officials and/or its agents
upon request.

27. Other Monitoring and Compliance Requirements (e.g. Fisheries Act or Species at Risk Act
requirements)

N/A



https://www.canada.ca/en/canadian-coast-guard/news/2018/05/twillingate-nl-home-to-new-search-and-rescue-lifeboat-station.html
https://www.canada.ca/en/canadian-coast-guard/news/2018/05/twillingate-nl-home-to-new-search-and-rescue-lifeboat-station.html

CONCLUSION

28. Conclusion on Significance of Adverse Environmental Effects:

The Federal Authorities have evaluated the Project in accordance with Section 67 of Canadian
Environmental Assessment Act (CEAA), 2012. On the basis of this evaluation, the departments have
determined that the Project is not likely to cause significant adverse environmental effects with mitigation
and therefore can proceed using mitigative measures as outlined.

/%J (4
29. Prepared by: a A/‘/ 32. Date: May 31, 2018

33. Name: Mark McNeil
34, Title: Environmental Specialist, PSPC-ES

35. Decision Taken

X] DFO may exercise its power, duty or function, i.e. may issue the authorization - where the Project is
not likely to cause significant adverse environmental effects. Confirm below the specific power, duty
or function that may be exercised.

[] DFO to issue Fisheries Act Authorization or Species at Risk Act Permit
XI DFO to proceed with Project (as proponent)

[ ] DFO to provide financial assistance for Project to proceed

[ ] DFO to provide federal land for Project to proceed

[] DFO has decided not to exercise its power, duty or function because the Project is likely to cause
significant adverse environmental effects.

] DFO to ask the Governor in Council to determine if the significant adverse environmental effects are
justified in the circumstances

36. Approved by: 37. Date:

38. Name: Taryn Baker
39. Title: Regional Director, DFO-RPSS, NL




40. TRANSPORT CANADA RECOMMENDATION

Project Title:

Twillingate (Boehner Site), NL — Search and Rescue Station Construction

TC File No.:

NEATS:

NPP File No.:

NPP # 2018-200069

Environmental Review
Decision:

Taking into account the implementation of any mitigation measures that
Transport Canada considers appropriate, the project is not likely to cause
significant adverse environmental effects and, as such, Transport Canada may
exercise any power or perform any duty or function that would permit the project
to be carried out in whole or in part.

Prepared by:

Melissa Ginn
Environmental Officer
Environmental Affairs and Aboriginal Consultation Unit

Signature:

Date:

Mailing Address:

10 Barter’s Hill, St. John’, NL

Tel: 709-772-3088
Fax: 709-772-3072
Email: melissa.ginn@tc.gc.ca

Recommended by:

J. Jason Flanagan
Senior Environmental Assessment Officer
Environmental Affairs and Aboriginal Consultation Unit

Signature:

Date:

Approved by:

Kevin LeBlanc
Regional Manager
Environmental Affairs and Aboriginal Consultation Unit

Signature:

Date:
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Appendix B: Site drawings
Appendix C: Regulatory Approvals/Responses
Appendix D: Qualitative Risk Screening Dredge Spoils Re-use



APPENDIX A

Topographic map and photos of project site



Location: Twillingate (Boehner Site)

Figure 1: Topographic Map of Proposed Site
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|gre 3. Street view of project site (Google Erth).



APPENDIX B

Site drawings
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g % ! Fisheries and Oceans Péches et Océans
Canada Canada

P.O. Box 5667
St. John’s, NL A1C 5X1

Your file Votre référence

May 10, 2018
Our file Notre référence

18-HNFL-00196

Mr. Craig Hogan

DFO - Real Property Safety and Security (RPSS)
P.O. Box 5667

St. John’s, NL

A1C 5X1

Subject: Construction of New Search and Rescue Station Twillingate Harbour,
Twillingate, NL — Implementation of Measures to Avoid and Mitigate
Serious Harm to Fish and Prohibited Effects on Listed Aquatic Species at
Risk

. '
Dear Mr. H6gan: %

The Fisheries Protection Program (the Program) of Fisheries and Oceans Canada (DFO)
recetved your proposal on April 13, 2018. We understand that you propose to:

e Dredge an area approximately 36.6 m to 18.6 m wide x 185 m in the
seaward direction to 2.5 m depth using either a temporary gravel access
road built within the boundaries of the project footprint or use of a floating
barge. Dredged materials will be re-deposited within the boundaries of the
proposed infill area. The total area to be dredged is ~ 4,435 m”.

e Infill an area ~ 43.2 m wide and 72 m in the seaward direction to
accommodate a new parking area and approach. The approach will be
surrounded with timber cribbing. The total footprint will be ~ 3,110 m”.

e Construct a new timber crib marginal wharf 36.6 m (L) by 4.877 m (W)
with an adjoining L-shaped crib block 3.048 m (W) by 3.66 m (L) with
gangway to new floating docks along the seaward face of the new
approach. The total footprint will be 190 m™.

Our review considered the following information:
e Request for Review received April 13, 2018;

e Received engineering drawings from Mark McNeil (PSPC) April 27,
2018;

e Email correspondence with Fishery Officer on May 2, 2018; and

e Habitat characterization and prior dredging program for Twillingate
Harbour from Mark McNeil (PSPC) on May 7, 2018.

(Canada



(PATH NO. 18-HNFL-00196) -2-

Your proposal has been reviewed to determine whether it is likely to result in serious
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act unless
authorized. Your proposal has also been reviewed to determine whether it is likely to
affect listed aquatic species at risk, any part of their critical habitat or the residences of
their individuals in a manner which is prohibited under sections 32, 33 and subsection
58(1) of the Species at Risk Act, unless authorized.

To avoid and mitigate the potential for serious harm to fish, we recommend
implementing the measures listed below:

e Duration of in-water works should be minimized.

e The project should be carried out in a manner that minimizes the release of
sediment and/or other project related material into the waters of Twillingate
Harbour or any other adjacent water body.

e The in-water use of heavy equipment is not permitted. The operation of such

equipment must be confined to dry stable areas, i.e temporary access road or
barge.

e To the extent possible, project related activity should be carried out during low
tide and low wind/wave conditions.

e Project related activity should be suspended, and/or additional mitigation
measures taken (i.e. deployment of a floating sediment boom/curtain) if wind or
tide conditions cause sediment/turbid water to be visible outside the immediate
project area.

e Shoreline disturbance should be restricted to the immediate work area. Any
shoreline areas disturbed by project activities should be stabilized as soon as
possible to prevent erosion.

e Rock material for infill should be reclaimed dredge material and clean rock free

of fine erodible material and sized to resist displacement during storm and/or
flood events.

e Rock material should not be end dumped; rather it should be dumped on land and
placed on station using an excavator or similar equipment.

e Consultation with local fishers should be conducted prior to start of the project
and if necessary work completed outside of the lobster fishing season in Lobster
Fishing Area 4B (i.e. May 12 to July 6), to avoid conflict.

Provided that you incorporate these measures into your plans, the Program is of the view
that your proposal will not result in serious harm to fish or prohibited effects on listed
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aquatic species at risk. As such, an authorization under the Fisheries Act or a permit
under the Species at Risk Act 1s not required.

Should your plans change or if you have omitted some information in your proposal,
further review by the Program may be required. Consult our website (http://www.dfo-
mpo.ge.ca/pnw-ppe/index-eng.html) or consult with a qualified environmental consultant
to determine if further review may be necessary. It remains your responsibility to avoid
causing serious harm to fish and avoid prohibited effects on listed aquatic species at risk,
any part of their critical habitat or the residences of their individuals.

It is also your Duty to Notify DFO if you have caused, or are about to cause, serious harm
to fish that are part of or support a commercial, recreational or Aboriginal fishery. Such
notifications should be directed to http://www.dfo-mpo.ge.ca/pnw-ppe/violation-
infraction/index-eng.html.

Please notify this office at least 10 days before starting your project. A copy of this letter
should be kept on site while the work is in progress. It remains your responsibility to
meet all other federal, provincial and municipal requirements that apply to your proposal.

If you have any questions in this regard please do not hesitate to contact me by phone at
(709) 772-3521 or by email at darrin.sooley@dfo-mpo.gc.ca. Please refer to the file
number referenced above when corresponding with the Program.

Senior Biologist, Coasta
Fisheries Protection Prggram — Regulatory Reviews
Ecosystems Managenfent Branch, NL Region

Marine Oil & Gas Development

o

CC: Mark McNeil (PSPC)
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Public Works and Government Services Canada

P. O. Box 4600

St. John’s, NL

AlIC5T2

Attention: Mark McNeil

Dear Mr. McNeil:

RE: Disposal of Marine Sediment from Dredging, Twilling (Boehner Site) NL

With reference to the above-noted project, the Government Service Centre has received and reviewed
your proposal. Based on the results of chemical analysis provided and information contained in the
documentation submitted we would have no objections provided the following stipulations and
recommendations are adhered to:

1. As per your proposal, the disposal of dredge material (approximately 4500 cubic meters) at an
approved Waste Disposal Site with approval of the site owner/operator. Waste material is to be
disposed on site as directed by the site owner/operator. Currently the only approved operating
site in the region is the Norris Arm Regional Waste Management Facility. To obtain the
approval to use this site please contact the site manager, Mr. Edward Evans at 709-653-2900.

2. All other waste material generated during this project and operation of the facility shall be
considered, prior to disposal, for reuse, resale or recycling.

3. During operations any floating debris, at the project site, is to be secured and retrieved on a
daily basis for disposal.

4, Any on-site fuel storage tank system installations other than those connected to a heating
appliance of a capacity of 2,500 litres or less are subject to the Storage and Handling of
Gasoline and Associated Products Regulations and will require approval by the Government
Service Centre prior to installation.

5. All fuel storage tank systems connected to a heating appliance of a capacity of 2,500 litres or
less must comply with the Heating Oil Storage Tank System Regulations.

6. The storage, handling and disposal of used oil and lubricants must comply with the Used Oil
Control Regulations, NLR 82/02.

7. All vehicles and heavy equipment must be in good repair and inspected regularly to ensure
there are no oil or fuel leaks.

3 Cromer Avenue, Grand Fal's-Windsor, NL, Canada A2A 1WS Tel, 709,292.4206 Fax. 709.292.4528
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Re-fueling, maintenance activities and the storage of gasoline and other associated products
such as oil, grease, diesel, hydraulic and transmission fluids should take place far as practically
possible from any body of water and on level terrain.

[n order to ensure that a quick and effective response to a spill event is possible, spill response
equipment should be readily available on-site. Response equipment, such as absorbents and
open-ended barrels for collection of cleanup debris, should be stored in an accessible location
on-site. Personnel working on the project should be knowledgeable about response procedures.
The proponent should consider developing a contingency plan specific to the proposed
undertaking to enable a quick and effective response to a spill event,

Should site work reveal any actual or suspected site contamination the proponent shall contact
the Department at 292-4367 or by calling the twenty-four hour Environmental Emergency Line
at 722-2083 or 1-800-563-9089.

This approval does not release the proponent from the obligation to obtain appropriate
approvals from other concerned provincial, federal and municipal agencies.

. Dredge spoils are to be transported in water tight trucks or containers to prevent leakage during

transport.

Dredge material may be redistributed or used on site as per the requirements of section 7.5 and
8.0 of the guidance document below.

hitp://www.mae.gov.nl.ca/env protection/waste/guidancedocs/ExcSoilsConcreteRubbleDredge
dMaterials.pdf

Dredge spoils must be visually checked for possible contamination (i.e. fuel oil, sewage and
organic contaminants of concern).

Should you have any questions or comments, please contact me at the address above or by telephoning
(709) 292-4367.

Yours truly,

/
S
Ve

7

7

Karl Boone
Environmental Protection Officer

KB:tc

cc: Town of Twillingate

3 Cromer Avenue, Grand Falls-Windsor, NL, Canada A2A 1W9 Tel, 709.292.4206 Fax. 709.202.4528
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IMPORTANT NOTICE

This report was prepared exclusively for PSPC and DFO by Amec Foster
Wheeler Environment & Infrastructure, a Division of Amec Foster Wheeler
Americas Limited. The quality of information, conclusions and estimates
contained herein is consistent with the level of effort involved in Amec Foster
Wheeler Environment & Infrastructure’s services and based on: i) information
available at the time of preparation, ii) data supplied by outside sources and iii)
the assumptions, conditions and qualifications set forth in this report. This report
is for use by PSPC and DFO only, subject to the terms and conditions of its
contract with Amec Foster Wheeler Environment & Infrastructure. Any other use
of, or reliance on, this report by any third party is at that party’s sole risk.
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EXECUTIVE SUMMARY

Amec Foster Wheeler Environment & Infrastructure, a division of Amec Foster Wheeler
Americas Limited (Amec Foster Wheeler), was retained by Public Services and Procurement
Canada (PSPC), on behalf of Fisheries and Oceans Canada (DFO), to conduct a risk
assessment for the placement of dredged sediment at a new Canadian Coast Guard (CCG)
Search and Rescue (SAR) station in Twillingate, Newfoundland and Labrador (NL) herein
referred to as “the site.” Based on discussions with PSPC, it is understood that CCG is
proposing to create a permanent wharf approach to a new marginal wharf at the site, which will
require infilling of an existing boat basin. It is proposed to place approximately 3,000 m* of
dredged marine sediment in the new approach area to the marginal wharf. It is understood that
the approach will capped with clean fill and asphalt.

Based on discussions with PSPC, the scope of work included the following:

e Complete a human health and ecological risk assessment at the site to assess whether or
not the levels of contaminants of potential concern (CoPC) in marine sediment could pose a
potential unacceptable risk to human and ecological receptors at the site. Following review of
the analytical data for the site, only a qualitative risk screening was required.

e Preparing a technical report with an assessment of findings, conclusions, and
recommendations for future actions, where warranted.

PSPC collected sediment marine samples from the waterlot in November and December 2017
to assess the environmental quality of the sediment to be dredged. A total of 26 marine
sediment samples were collected and analysed for petroleum hydrocarbons (PHCs), metals,
cyanide, pH, polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs).
The findings were as follows:

¢ PHCs and PCBs were either not detected or detected at concentrations below the applicable
screening guidelines, in all of the sediment samples analysed.

e Arsenic, copper, selenium and pH were detected in sediment samples at concentrations
above the Canadian Council of Ministers of the Environment (CCME) Canadian Soil Quality
Guidelines (CSQG) for commercial sites.

¢ Naphthalene and phenanthrene were detected at concentrations above the applicable CCME
CSQG for environmental health for the protection of freshwater aquatic life.

¢ Metals leachate concentrations were below the screening guidelines in the marine sediment
samples analysed; however, the reportable detection limits (RDL) for cadmium and silver
were above the 2011 Ontario Ministry of Environment (MOE) Generic Site Condition
Standards (SCS) for Use within 30 m of a Water Body in a Non-Potable Ground Water
Condition (Table 9).

Environment & Infrastructure amecfw.com Page i
ISO 9001:2008 Quality Management System (St. John’s, NL)
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Based on the findings of the risk screening, unacceptable risks to human and ecological
receptors on or in the vicinity of the site are not expected from the metals and PAH impacts
identified in marine sediment to be dredged from the waterlot and used as fill for the approach to
the new marginal wharf, assuming that the area is to be capped with clean fill and asphalt.

If the proposed plan for the area is altered (i.e., will not be paved), further assessment may be
required.

Please note that this assessment did not assess the applicability of the marine sediment for
backfill material from a material suitability and geotechnical perspective.

This assessment also did not assess management of any excess soils. If there is excess soil,
further assessment/analysis may be required and disposal options will have to be assessed to
ensure it is disposed of properly.

Environment & Infrastructure amecfw.com Page ii
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1.0 INTRODUCTION

Amec Foster Wheeler Environment & Infrastructure, a division of Amec Foster Wheeler
Americas Limited (Amec Foster Wheeler), was retained by Public Services and Procurement
Canada (PSPC), on behalf of Fisheries and Oceans Canada (DFO), to conduct a risk
assessment for the placement of approximately 3000 cubic meters (m®) of dredge spoils at a
new Canadian Coast Guard (CCG) Search and Rescue (SAR) station in the community of
Twillingate, Newfoundland and Labrador (NL) herein referred to as “the site.”

2.0 BACKGROUND INFORMATION

CCG is proposing to create a permanent wharf approach to a new marginal wharf being
constructed at a SAR station site, which will require infilling of an existing boat basin.
Approximately 4,500 m® of marine sediment will be dredged from the harbour adjacent to the
site. Of this dredged material, it is proposed to place 3,000 m? of material in the new approach
area to the marginal wharf (refer to PSPC figures in Appendix A). It is understood that the
approach will capped with clean imported fill material and asphalt.

PSPC collected marine sediment samples from the water lot in November 2017 and December
2017 for analysis of petroleum hydrocarbons (PHCs), metals, cyanide, pH, polycyclic aromatic
hydrocarbons (PAHSs), polychlorinated biphenyls (PCBs) and metals leachate to assess the
environmental quality of the marine sediment to be dredged from the harbour. The results of the
sampling program are discussed further in Section 4.0. The analytical data assessed will be
used in the qualitative human health and ecological risk screenings presented in Section 5.0
and 6.0, respectively.

3.0 SCOPE OF WORK

Based on discussions with PSPC, the scope of work for the current assessment included the
completion of the following tasks:

e Complete a human health risk assessment (HHRA) and screening level ecological risk
assessment (ESA) in marine sediment to assess whether or not the levels of contaminants of
potential concern (COPCs) at the site pose a potential unacceptable risk to human and
ecological receptors at the site for its indented use as backfill material during upcoming site
renovations. Note that following review of the analytical data for the site, only a qualitative
risk screening was required for both human and ecological receptors.

e Prepare a technical report to include assessment of findings, conclusions, and
recommendations for future actions, where warranted.

4.0 MARINE SEDIMENT SAMPLING PROGRAM (PSPC)

PSPC collected marine sediment samples from the waterlot in November 2017 and December
2017 for analysis of PHCs, metals, cyanide, pH, PAHs and metals leachate to assess the
environmental quality of the marine sediment to be dredged from the harbour.

Environment & Infrastructure amecfw.com Page 1
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On November 20, 2017, a total of 12 marine sediment samples (Sample 1 to Sample 12) were
collected from the waterlot at the locations shown on the Sediment Sampling Plan, in Appendix
A. Divers were contracted to collect the sediment samples from the uppermost 30 cm of
sediment.

On December 12, 2017, six boreholes were advanced in the area to be excavated (3116-BH1 to
3116-BH6) to facilitate the collection of marine sediment samples at various depths. Boreholes
3116-BH2 and 3116-BH2 were advanced to a depth of 2 m below the top of the sediment, and
three samples were collected. The remaining boreholes were advanced to 1 m below the top of
the sediment, and two samples were collected. Sample depths are indicated in Table 1,
Appendix B, and in the sample IDs (i.e. 0Z indicates 0 m).

In total, 26 marine sediment samples were submitted to AGAT Laboratories (AGAT) for
analyses of benzene, toluene, ethylbenzene, xylenes (BTEX), total petroleum hydrocarbons
(TPH), metals, cyanide, pH, PAHs and PCBs. In addition, 12 samples were also analysed for
metals leachate (Sample 1, Sample 2, Sample 4, Sample 8 to Sample 11, 3116-BH1-MS1-0Z,
3116-BH2-MS1-0Z, 3116-BH4-MS1-0Z, 3116-BH5-MS1-0Z and 3116-BH6-MS1-0Z).

4.1 Site Classification/Guidelines

Applicable regulatory assessment guidelines are determined, in part, by features of the site
such as land use, presence of potable water supplies and distance to other possible receptors.
According to PSPC, the marine sediment dredge spoils will be used to infill a former boat basin
to build an approach to a new marginal wharf planned to be constructed at the site. As such,
the marine sediment data was compared to soil quality guidelines. The site is considered to be
commercial based on past and anticipated future land use activities (SAR station and wharf).
Site soils are considered to be coarse-grained and groundwater in the area is not expected to
be used for human consumption (non-potable). The waterlot is adjacent to the east side of the
proposed marginal wharf.

TPH concentrations in marine sediment were compared to the Canadian Council of Ministers of
the Environment (CCME) Canada Wide Standards (CWS) Soil Quality Guidelines for Petroleum
Hydrocarbons for a commercial site with coarse grained soils for the protection of aquatic life.
BTEX/TPH concentrations in soil on the site are also compared to the 2012 Atlantic Partnership
in RBCA [Risk-Based Corrective Action] Implementation (PIRI) Tier | Risk-Based Screening
Levels (RBSLs) (Table 4a) for the protection of human health for a commercial property with
coarse-grained soil and non-potable groundwater and fuel oil and lube oil impacts (revised
2015). Even though the dredge sediment is to be capped with clean soil and asphalt, as a
conservative approach, the data was also compered to Tier | Ecological Screening Levels
(ESLs) (Table 1a) for the protection of plants and soil invertebrates with direct soil contact for a
commercial property with coarse grained soil.

BTEX, metals, pH, cyanide, and PCBs were compared to the CCME Canadian Soil Quality
Guidelines (CSQG) for a commercial site.

Environment & Infrastructure amecfw.com Page 2
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PAH concentrations in soil were compared to the CCME CSQGs for the protection of
environmental health and human health (direct contact, based on carcinogenic effects of PAHS)
for a commercial property with coarse-grained soil. Based on the proximity to the aquatic
habitat, the freshwater aquatic life guidelines are used, where they exist for ecological
receptors. Note that there are no aquatic life guidelines for protection of marine aquatic life.
Non-carcinogenic PAH concentrations in soil are also compared to the Alberta Environment
(AENV) Surface Soil Remediation Guideline Values (Table A-4) for the protection of human
health (direct soil contact) for a commercial property with coarse-grained soil (AENV 2010).

Groundwater at the site is not expected to be used as a source of potable water. Therefore,
metals leachate concentrations will be compared to the 2011 Ontario Ministry of Environment
(MOE) Generic Site Condition Standards (SCS) for Use within 30 m of a Water Body in a Non-
Potable Ground Water Condition (Table 9).

4.2 Analytical Results

This section provides a summary of the laboratory analytical results marine sediment (soil)
samples collected from the harbour (waterlot) by PSPC. Laboratory summary analytical data
tables are presented Tables 1 to 5 (Appendix B) and the laboratory CoA are presented in
Appendix C. Sample locations are illustrated on the Sediment Sampling Plan, provided by
PSPC, in Appendix A. Results of the sediment analyses indicated the following:

e BTEX/TPH were either not detected or detected at concentrations below the applicable
CCME CSQGs, CCME CWS, Atlantic PIRI Tier | RBSLs and Tier | ESLs, in all of the marine
sediment samples analysed.

e Arsenic was detected in nine marine sediment samples at concentrations above the CCME
CSQG of 12 mg/kg. The maximum arsenic concentration detected was 28 mg/kg (Sample
11).

¢ Copper was detected in five marine sediment samples at concentrations above the CCME
CSQG of 91 mg/kg. The maximum copper concentration detected was 120 mg/kg (3116-
BH6-MS1-0Z).

e Selenium was detected in 11 marine sediment samples at concentrations above the CCME
CSQG of 2.9 mg/kg. The highest detected concentration detected was 5 mg/kg (Sample 1
and Sample 2).

e pH levels in 10 marine sediment samples collected were above of the CCME CSQG
(acceptable range) of 6 — 8. The highest pH detected was 8.37 (3116-BH5-MS2-0.3-12).

o Naphthalene and phenanthrene (PAHS) were detected at concentrations above the
applicable CCME CSQG for environmental health for the protection of freshwater aquatic life.
Remaining PAHs were either not detected or detected at concentrations below applicable
guidelines.

o PCBs were not detected in any of the marine sediment samples analysed.
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e Metals leachate concentrations were below the MOE SCSs in all of the samples analysed.
However, the reportable detection limits (RDL) for cadmium and silver (0.003 mg/L and 0.005
mg/L, respectively) were above the MOE SCS (0.002 mg/L and 0.005 mg/L, respectively).

5.0 HUMAN HEALTH RISK SCREENING

In order to assess the potential risks resulting from contaminants identified in the marine
sediment (metals and PAHs) a human health risk screening has been completed, incorporating
the information obtained from the PSPC marine sediment sampling programs completed at the
site waterlot in 2017. The screening has been conducted in accordance with CCME and Health
Canada guidance and assumes that the marine sediment will be dredged, used as backfill for
the approach to the new marginal wharf and subsequently capped with clean soil and asphalt.

5.1 Methodology Overview

For a potential unacceptable risk to exist at a site, three components must be present to
contribute a risk to human health. As indicated in the diagram to the right, these are:

¢ An elevated chemical concentration (hazard).

Exposure

Hazard Pathway

e Areceptor to come in contact with the chemical.

e An exposure pathway to facilitate contact between the
receptor and the chemical.
Risk
The standard risk assessment approach includes the following
four-step paradigm:

Receptor
1. Problem Formulation

2. Toxicity (Hazard) Assessment

3. EXxposure Assessment
4

Risk Characterization

The scope and requirements for Steps 2 to 4 are dependent on the conceptual site model
(CSM) developed in Step 1.

52 Problem Formulation for the HHRA

The problem formulation step is an important information gathering and interpretation stage,
which serves to plan and focus the approach of an HHRA. The data gathered and evaluated in
this stage provides information regarding the physical and geographic features of the site,
identification of potential human receptors, possible exposure pathways, and any other specific
areas or issues of concern to be addressed.

Environment & Infrastructure amecfw.com Page 4
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For the current assessment, key tasks requiring evaluation within the Problem Formulation Step
included the following:

e Sijte Characterization.
e Determine the chemicals of concern.
o Human receptor selection and characterization.

e Selection of exposure pathways and scenarios based on the chemicals of concern.

The outcome of these tasks forms the basis of the approach taken in the current assessment. A
more detailed methodology for each of these tasks is described in the sections that follow.

5.2.1 Site Characterization

Based on discussions with PSPC, the CCG is proposing to create a permanent wharf approach
to a new marginal wharf being constructed at the site. This will require infilling of an existing
boat basin. Approximately 4,500 m® of marine sediment will be dredged from the harbour
adjacent to the site. It is proposed to place 3,000 m® of the dredged material in the new
approach area. It is understood that the new approach to the marginal wharf will capped with
clean fill and asphalt. The site is considered to be commercial based on past and anticipated
future land use activities (SAR station and wharf). Groundwater at the site and surrounding
areas is not expected to be used as a source of potable water.

5.2.2 COPC Screening

COPC are determined by comparing the maximum concentrations identified at the site to
appropriate screening benchmarks. If the maximum concentration is less than the benchmark
then no further action is required; however, if the maximum concentration is greater than the
screening benchmark, this does not necessarily mean that there is a risk, it simply means that
further assessment is warranted. Parameters that did not exceed the applicable screening
benchmarks in the previous investigations are not included in the below discussion.

Marine sediment/Soil

The maximum arsenic, copper, selenium concentrations and pH values exceeds the guidelines
listed in Section 4.1. Analytical results for metals and pH in sediment were initially compared to
the CCME CSQGs for a commercial site. However, for the human health risk screening, human
health specific screening guidelines can be used. The CCME SQG for arsenic (12 mg/kg) was
developed based on an incremental lifetime cancer risk (ILCR) of 10°. Health Canada has
subsequently approved an ILCR of 10° for management of contaminated sites. The CCME
CSQG for arsenic corresponding to an ILCR of 10° is 31 mg/kg, and this value has been
accepted by Health Canada as a screening value for arsenic in soil in Atlantic Canada.

There is no human health specific guideline for pH. The CCME CSQG was an interim soil
quality guideline from 1991. It is understood that it is also based on ecological concerns.
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Alberta Environment a pH guideline of 6-8.5 (AENV, 2016), which is based on ecological direct
contact. All pH levels detected in the marine sediment were below 8.5. This elevated pH is not
considered to be a potential human health concern.

The maximum concentrations identified in the marine sediment samples exceeding the
screening guidelines were carried forward for further assessment as presented in Table 5.1.

Table 5.1: Human Health Screening of CoPCs in Marine sediment/Soil

COPC Maximum Applicable Human He_alth Guideline Further Assessment
Concentration (Commercial)* Required?
Arsenic 28 mg/kg 31 mg/kg No
Copper 120 mg/kg 4000 mg/kg No
Selenium 5 mg/kg 125 mg/kg No

Note:
1) CCME Soil Quality Guideline for human health for soil contact at a commercial site.

As shown in Table 5.1, the maximum arsenic, copper and selenium concentrations detected in
the marine sediment samples are below the human health screening guidelines for a
commercial site indicating that no unacceptable risks to human receptors are expected if the
dredged material is used as fill material at the site. In addition, the dredge material to be used
as fill material is to be capped with clean soil and asphalt, thus eliminating the exposure
pathway.

Leachate

Metals leachate concentrations were below the MOE SCSs in all of the samples analysed.
However, the reportable detection limits (RDL) for cadmium and silver were above the MOE
SCS for cadmium and silver. These guidelines are protective of discharge to a water body.
Since groundwater at the site is not used for potable purposes, metals are not volatile, and the
area is going to be capped with clean fill and asphalt, human exposure to potentially impacted
groundwater is not expected. Further assessment is not required.

5.3 Human Health Risk Screening Conclusions

Based on the Human Health Risk Screening, unacceptable risks to human receptors at the site
are not expected from exposure to the CoPCs identified in the dredged marine sediments from
the waterlot.

6.0 ECOLOGICAL RISK SCREENING

A permanent wharf approach to a new marginal wharf is being constructed at a SAR station
site. Approximately 3000 m® of dredged will be placed in the new approach area, and will
subsequently be capped with clean fill and asphalt. Concentrations of arsenic, copper, selenium
pH, naphthalene and phenanthrene in soil were greater than applicable screening guidelines
and RDLs for cadmium and silver in leachate exceeded the applicable screening guidelines. As
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such, an evaluation of potential unacceptable risks to ecological receptors is required for the
marine sediment to be dredged and used as fill material at the site.

Since the approach will be covered with fill and asphalt, the approach is not considered to be a
viable ecological habitat (terrestrial). As such, no further assessment of terrestrial ecological
receptors is recommended, as adverse effects are not expected.

The harbour (waterlot) is located directly adjacent to the site. Concentrations of naphthalene
and phenanthrene in marine sediment/soil exceeded the guidelines protective of freshwater
aquatic life, and RDLs for cadmium and silver concentration in leachate were greater than the
MOE SCS for protection of aquatic life within 30 m of the site. Adverse effects are not expected
due to the following reasons:

e The leachate analysis completed by the laboratory used the Synthetic Precipitation Leaching
Procedure (SPLP) approach, which simulate material sitting in or on top of the ground
surface exposed to rainfall. The dredged material will be covered with clean fill and asphalt,
decreasing potential for impacts leaching to groundwater. It is not likely that the
concentrations in groundwater, if some leaching were to occur, would pose an adverse
effect to nearby aquatic habitat. In addition, silver was not detected in the marine sediment,
except for two low detections and only low levels of cadmium were detected, below
guidelines.

e The soil guidelines for protection of freshwater aquatic life are back-calculated from the
CCME water quality guidelines for the protection of freshwater aquatic life. The calculation
does not include any biodegradation of PAHs in the subsurface environment, which is a
highly conservative assumption. Based on the low levels of PAHSs in the soil, and since the
material will be capped with clean fill and asphalt, adverse effects to the aquatic habitat are
not expected.

7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the marine sediment sampling program and findings of the risk
screening, unacceptable risks to human and ecological receptors on or in the vicinity of the site
are not expected from the metals and PAH impacts identified in marine sediment to be dredged
and used as fill for the approach to the new marginal wharf, assuming that the area is to be
capped with clean fill and asphalt.

Based on the findings of the current and previous environmental investigations, the following
recommendations have been provided for consideration:

o If the proposed plan for the area is altered (i.e., will not be paved), further assessment may
be required.

o Please note that this assessment did not assess the applicability of the marine sediment for
backfill material from a material suitability and geotechnical perspective.
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o This assessment also did not assess management of any excess soils. If there is excess
soil, further assessment/analysis may be required and disposal options will have to be
assessed to ensure it is disposed of properly.

8.0 CLOSURE

This report has been prepared for the exclusive use of DFO and PSPC. No further warranty,
expressed or implied, is made. The conclusions presented herein are based solely upon the
scope of services and time and budgetary limitations described in our contract. Any use which a
third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. Amec Foster Wheeler accepts no responsibility for damages,
if any, suffered by any third party as a result of decisions made or actions based on this report.
The limitations of this report are attached in Appendix D.

Respectfully Submitted,

Amec Foster Wheeler Environment & Infrastructure,
a Division of Amec Foster Wheeler Americas Limited

Prepared by: Reviewed by
/ |
s b}b \:?\6wa / 5
Susan Barfoot, P.Eng.. Gary Warren, M.A.Sc
Project Manager Senior Reviewer
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Table 1: Petroleum Hydrocarbon (PHC) Concentrations in Sediment (to be dredged)

Sample ) BTEX Parameters (mg/kg) Petroleum Hydrocarbons (mg/kg)
Sampling
Lab ID Sample ID Depth Date Benzene | Toluene Ethyl- - e SO O o Modified Resemblance
(mbgs) Benzene ylenes 6-C10 10"“16 16™C21 21-<C32 TPH
8931841 Sample 1 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 73 130 203 Unidentified compound(s)
8931843 Sample 2 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 36 66 102 Unidentified compound(s)
8931844 Sample 3 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 <15 27 27 Unidentified compound(s)
8931845 Sample 4 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 22 41 63 Unidentified compound(s)
8931846 Sample 5 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 31 73 104 Unidentified compound(s)
8931847 Sample 6 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 <15 26 26 Unidentified compound(s)
8931848 Sample 7 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 16 41 57 Unidentified compound(s)
8931849 Sample 8 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 31 70 101 Unidentified compound(s)
8931850 Sample 9 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 70 127 197 Unidentified compound(s)
8931851 Sample 10 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 62 145 207 Unidentified compound(s)
8931852 Sample 11 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 75 153 228 Unidentified compound(s)
8931853 Sample 12 - 20-Nov-17 <0.03 <0.04 <0.03 <0.05 <3 <15 30 67 97 Unidentified compound(s)
8983827 3116-BH1-MS1-0Z 0 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 40 129 169 Unidentified compound(s)
8983830 | 3116-BH1-MS2-0.3-1Z 0.3-1 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 33 82 115 Unidentified compound(s)
8983835 3116-BH2-MS1-0Z 0 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 38 131 169 Unidentified compound(s)
8983836 | 3116-BH2-MS2-0.3-1Z 0.3-1 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 28 64 92 Unidentified compound(s)
8983839 3116-BH2-MS3-1-2Z 1-2 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 <15 <15 <20 No Resemblance
8983845 3116-BH3-MS1-0Z 0 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 25 87 112 Unidentified compound(s)
8983848 | 3116-BH3-MS2-0.3-1Z 0.3-1 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 <15 37 37 Unidentified compound(s)
8983849 3116-BH3-MS3-1-2Z 1-2 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 <15 <15 <20 No Resemblance
8983851 3116-BH4-MS1-0Z 0 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 23 73 96 Unidentified compound(s)
8983861 | 3116-BH4-MS2-0.3-1Z 0.3-1 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 <15 17 <20 Unidentified compound(s)
8983863 3116-BH5-MS1-0Z 0 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 52 146 198 Unidentified compound(s)
8983864 | 3116-BH5-MS2-0.3-1Z 0.3-1 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 <15 <15 <20 No Resemblance
8983870 3116-BH6-MS1-0Z 0 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 44 186 230 Unidentified compound(s)
8983871 | 3116-BH6-MS2-0.3-1Z7 0.3-1 12-Dec-17 <0.03 <0.04 <0.03 <0.05 <3 <15 <15 <15 <20 No Resemblance
RDL (mg/kg) 0.025 0.025 0.025 0.050 25 10 10 15 15 -
CWS Protection of Aqugtic Lifg (commercial / coarse ) ) ) ) 970 380 ) ) )
grained soil)
Atlantic PIRI Tier | ESLs.for Soi_l (commercial / coarse 180 250 300 350 320 260 1.700" ) i
grained soil)
Atlantic PIRI Tier | RBSLS (commercial/ coarse grained 55 10,000 10,000 110 ) ) ) ) 4,000/ Fuel Oil / Lube Oil
soil / non-potable) 10,000

Notes:

BTEX: Benzene, Toluene, Ethylbenzene, Xylenes

TPH: Total Petroleum Hydrocarbons

RDL: Reportable Detection Limit

Modified TPH: TPH minus BTEX

<X: Concentration below the RDL

- : Parameter not analyzed or no guideline, or not applicable or not known

mbgs: Meters below ground surface

PIRI: Partners in [Risk Based Corrective Action] Implementation

ESLs: Ecological Screening Levels for plants and soil invertebrates and direct soil contact (0-1.5 m)
Canada Wide Standards for Petroleum Hydrocarbons. For protection of aquatic life (10 m from waterbody)
RBSLs: Risk Based Screening Levels

' The quideline is for the PHC fraction C16-C34.

Concentration exceeds the Atlantic PIRI ESLs for PHCs in soil at a commercial / industrial site
Concentration exceeds the Atlantic PIRI Tier | RBSLs for PHCs in soil at a commercial site




Table 2: Metal Concentrations in Sediment (to be dredged)

DATA GUIDELINES
Lab ID 8931841 8931843 8931844 8931845 8931846 8931847 8931848 8931849 8931850 8931851 8931852 8931853
CCME CSQG
Sample1l | Sample2 | Sample3 | Sample4 | Sample5 | Sample6 | Sample7 | Sample 8 | Sample 9 [ Sample 10 [ Sample 11 | Sample 12
Sample ID
Sampling Date 20-Nov-17 | 20-Nov-17 | 20-Nov-17 [ 20-Nov-17 | 20-Nov-17 | 20-Nov-17 [ 20-Nov-17 | 20-Nov-17 | 20-Nov-17 [ 20-Nov-17 | 20-Nov-17 | 20-Nov-17 Commercial
Parameters (;;tg) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg (ma/kg) mg/kg mglkg
Aluminum (Al) 10 8190 7870 7660 8360 7090 6130 7170 7560 7550 7320 7630 6780 -
Antimony (Sb) 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 40
Arsenic (As) 1 23 24 7 20 11 3 8 18 19 24 28 10 12
Barium (Ba) 5 59 61 25 51 31 7 30 41 36 54 59 19 2,000
Beryllium (Be) 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 8
Boron (B) 2 205 162 77 105 91 12 60 63 50 59 61 21 -
Cadmium (Cd) 0.3 2.2 2.3 0.7 1.8 1.4 <0.3 0.8 1.6 1.7 2.9 2.4 0.6 22
Chromium (Cr) 2 46 50 33 45 35 21 30 39 40 45 47 31 87
Cobalt (Co) 1 9 9 7 8 6 5 6 7 7 7 7 5 300
Copper (Cu) 2 97 105 39 91 53 13 37 71 76 108 104 35 91
Iron (Fe) 50 26200 23600 19100 21400 16100 12700 16500 17700 17200 18400 19200 14700 -
Lead (Pb) 0.5 49.6 56.7 16.5 43 30.8 6.1 16.7 33.4 34.5 57 43.9 14.4 260
Manganese (Mn) 2 364 353 365 366 254 248 318 292 283 300 309 243 -
Mercury (Hg) 0.05 0.14 0.12 0.05 0.23 0.09 <0.05 0.06 0.13 0.14 0.19 0.19 0.05 24
Molybdenum (Mo) 2 16 17 7 11 12 <2 6 8 7 10 9 3 40
Nickel (Ni) 2 25 26 17 24 18 10 15 19 19 23 23 14 89
Selenium (Se) 1 5) 5) 2 3 2 <1 1 3 3 4 3 1 2.9
Silver (Ag) 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 0.5 <0.5 40
Strontium (Sr) 5 79 89 40 63 40 14 33 48 41 65 56 16 -
Thallium (T1) 0.1 0.1 0.2 <0.1 0.1 0.1 <0.1 <0.1 0.1 0.1 0.2 0.2 <0.1 1
Tin (Sn) 2 11 12 6 10 10 4 5 9 9 11 10 5 300
Uranium (V) 0.1 3.7 4 2 2.9 4 0.6 1.8 2.5 1.9 2.6 2.1 0.8 33
Vanadium (V) 2 58 62 45 55 45 28 38 48 46 57 51 32 130
Zinc (Zn) 5 125 142 60 120 92 32 62 142 104 161 140 55 360
Cyanide 0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 8
pH - 7.97 8.16 8.38 8.01 7.96 8.03 7.87 7.75 7.75 8.14 7.92 7.49 6-8
Notes:

RDL: Reportable Detection Limit

<X: Concentration below the RDL

CCME: Canadian Council of Ministers of the Environment

CSQG: Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health
-: Value Not Established

Concentration exceeds the CCME CSQGs for metals in soil at a commercial site




Table 2: Metal Concentrations in Sediment (to be dredged), Cont'd

DATA GUIDELINES

Lab ID 8983827 8983830 8983835 | 8983836 | 8983839 | 8983845 | 8983848 | 8983849 | 8983851 | 8983861 | 8983863 | 8983864 | 8983870 | 8983871

3116-BH1-| 3116-BH1- |3116-BH2-| 3116-BH2- | 3116-BH2- [3116-BH3- | 3116-BH3- | 3116-BH3- | 3116-BH4-| 3116-BH4- [3116-BH5-| 3116-BH5- |3116-BH6-| 3116-BH6- | CCME CSQG
Sample ID MS1-0Z | MS2-0.3-1Z | MS1-0Z |MS2-0.3-1Z| MS3-1-2Z | MS1-0Z |MS2-0.3-1Z| MS3-1-2Z | MS1-0Z [MS2-0.3-1Z| MS1-0Z |MS2-0.3-1Z| MS1-0Z |MS2-0.3-1Z
Sampling Date 12-Dec-17] 12-Dec-17 | 12-Dec-17| 12-Dec-17 | 12-Dec-17 | 12-Dec-17| 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17| 12-Dec-17 | 12-Dec-17 | 12-Dec-17 Commercial
Parameters (rT?g?llzg) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum (Al) 10 8520 6380 8460 5930 6290 8030 6570 6490 7770 6650 7890 7430 8110 7270 -
Antimony (Sh) 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 40
Arsenic (As) 1 14 5 17 4 4 12 5 5 13 5 26 5 25 5 12
Barium (Ba) 5 38 35 41 17 7 32 9 6 23 9 69 50 35 17 2,000
Beryllium (Be) 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 8
Boron (B) 2 182 56 169 32 23 75 48 33 53 25 66 20 45 19 -
Cadmium (Cd) 0.3 2 0.5 1.6 <0.3 <0.3 0.9 0.6 0.6 0.7 0.3 1.6 <0.3 1.9 <0.3 22
Chromium (Cr) 2 49 30 48 26 33 39 31 40 38 27 47 27 48 33 87
Cobalt (Co) 1 9 4 9 4 5 7 4 5 6 4 7 5 7 5 300
Copper (Cu) 2 75 26 77 20 19 52 18 18 43 11 76 16 120 17 91
Iron (Fe) 50 23400 13700 24000 12100 12400 19700 13800 21700 16800 12200 17300 14400 17900 15000 -
Lead (Pb) 0.5 35.7 41.5 31.2 22.4 7.4 22 11.3 5.4 17.2 9.9 34.7 43 58.6 13.7 260
Manganese (Mn) 2 380 213 391 197 225 348 214 311 283 204 281 243 293 235 -
Mercury (Hg) 0.05 0.14 0.33 0.11 0.05 0.05 0.17 0.09 <0.05 0.11 <0.05 0.13 <0.05 0.16 0.06 24
Molybdenum (Mo) 2 19 10 14 5 4 7 9 8 4 4 8 4 5 4 40
Nickel (Ni) 2 25 13 24 11 12 19 14 20 17 12 19 11 21 14 89
Selenium (Se) 1 3 1 3 <1 <1 2 1 <1 2 <1 3 <1 3 <1 2.9
Silver (Ag) 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 40
Strontium (Sr) 5 75 186 70 13 12 37 17 14 26 13 a7 11 38 9 -
Thallium (T1) 0.1 0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.1 <0.1 0.2 <0.1 1
Tin (Sn) 2 9 10 8 8 4 7 7 4 6 4 8 5 25 6 300
Uranium (U) 0.1 5.2 6.7 3.3 1.5 1.1 2 3.2 2.4 1.2 1.9 2 1.3 1.4 1.6 33
Vanadium (V) 2 64 34 59 30 33 49 36 32 42 33 46 36 48 37 130
Zinc (Zn) 5 100 60 97 42 38 75 44 58 69 37 104 45 124 35 360
Cyanide 0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 8
pH - 7.47 7.8 7.38 7.77 @ 7.48 7.91 8__16 7.39 % 7.26 8.34 7.25 8.37 6-8
Notes:

RDL: Reportable Detection Limit
<X: Concentration below the RDL
CCME: Canadian Council of Ministers of the Environment

CSQG: Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health

-: Value Not Established
Concentration exceeds the CCME CSQGs for metals in soil at a commercial site




Table 3: Polycylic Aromatic Hydrocarbon (PAH) Concentrations in Sediment (to be dredged)

DATA GUIDELINES
Lab ID 8931841 8931843 8931844 8931845 8931846 8931847 8931848 8931849 8931850 8931851 8931852 8931853
Environmental Human Health
Sample 1 | Sample2 | Sample 3 | Sample 4 | Sample5 [ Sample 6 | Sample 7 | Sample 8 | Sample 9 | Sample 10| Sample 11 | Sample 12 Health
Sample ID Guidelines®™
Sampling Date (D/M/Y) 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 20-Nov-17 [ 20-Nov-17 | 20-Nov-17 [ 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 20-Nov-17 Commercial
Parameter (n'fg?lfg) (mg/kg) | (mg/kg) | (mghkg) | (mghkg) | (mgkg) | (mg/kg) | (mghkg) | (makg) | (mglkg) | (mgkg) | (mglkg) | (mg/kg) (mg/kg)
1-Methylnaphthalene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.11 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - -
2-Methylnaphthalene 0.02 0.02 0.02 <0.02 0.02 0.03 0.11 0.02 0.02 0.02 0.02 0.05 <0.02 - -
Acenaphthene 0.00671 0.0341 0.035 0.0228 0.0366 0.0667 0.0888 0.0538 0.0351 0.032 0.0281 0.0646 0.0343 0.28* 8000
Acenaphthylene 0.005 0.067 0.08 0.049 0.08 0.116 0.066 0.055 0.065 0.086 0.067 0.115 0.053 320* -
Anthracene 0.03 0.18 0.18 0.14 0.18 0.29 0.16 0.15 0.18 0.2 0.19 0.32 0.15 32 37000
Benzo(a)anthracene 0.01 0.56 0.5 0.29 0.5 0.64 0.23 0.36 0.45 0.56 0.77 0.85 0.31 10? -
Benzo(a)pyrene 0.01 0.43 0.41 0.23 0.42 0.51 0.15 0.27 0.38 0.44 0.49 0.66 0.21 72 -
Benzo(b)fluoranthene 0.05 0.43 0.38 0.18 0.32 0.4 0.12 0.22 0.3 0.36 0.42 0.55 0.17 10? -
Benzo(j,k)fluoranthane 0.05 0.38 0.24 0.14 0.3 0.39 0.14 0.22 0.28 0.36 0.47 0.57 0.13 10? -
Benzo(ghi)perylene 0.01 0.32 0.24 0.13 0.22 0.28 0.09 0.16 0.24 0.23 0.26 0.37 0.11 - -
Chrysene 0.01 0.57 0.56 0.3 0.53 0.68 0.26 0.48 0.49 0.56 0.79 0.93 0.27 - -
Dibenzo(a,h)anthracene 0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 10° -
Fluoranthene 0.05 0.98 0.98 0.63 0.94 1.49 0.58 0.96 1.04 1.09 0.99 1.88 0.57 - -
Fluorene 0.01 0.05 0.07 0.05 0.07 0.12 0.14 0.08 0.07 0.07 0.06 0.15 0.09 0.25* -
Indeno(1,2,3)pyrene 0.01 0.44 0.22 0.12 0.23 0.28 0.08 0.14 0.24 0.24 0.26 0.38 0.11 10° 5300
Naphthalene 0.01 0.04 0.05 0.03 0.05 0.06 0.22 0.03 0.05 0.05 0.04 0.09 0.02 0.013* 4100
Perylene 0.05 0.1 0.09 <0.05 0.09 0.1 <0.05 0.05 0.09 0.09 0.11 0.15 <0.05 - -
Phenanthrene 0.03 0.46 0.48 0.38 0.51 0.95 0.62 0.63 0.6 0.6 0.46 134 0.5 0.046* -
Pyrene 0.05 0.83 0.87 0.53 0.86 1.26 0.53 0.85 0.81 0.92 0.81 1.5 0.47 100? 3200
Application of Benzo(a)pyrene Potency Equivalency Factors
4
B(a)P Potency CCME, 2012
Parameter Units Sample 1 | Sample 2 | Sample 3 | Sample 4 | Sample5 [ Sample 6 | Sample 7 | Sample 8 | Sample 9 | Sample 10| Sample 11 | Sample 12| Equivalency H_uman Health
Factors (PEF) Direct Contlact
Commercial
Benz[a]anthracene mg/kg 0.0560 0.0500 0.0290 0.0500 0.0640 0.0230 0.0360 0.0450 0.0560 0.0770 0.0850 0.0310 0.1 -
Benzo[a]pyrene mg/kg 0.4300 0.4100 0.2300 0.4200 0.5100 0.1500 0.2700 0.3800 0.4400 0.4900 0.6600 0.2100 1 -
Benzo[b+j+K]fluoranthene mg/kg 0.0810 0.0620 0.0320 0.0620 0.0790 0.0260 0.0440 0.0580 0.0720 0.0890 0.1120 0.0300 0.1 -
Benzo[ghi]perylene mg/kg 0.0032 0.0024 0.0013 0.0022 0.0028 0.0009 0.0016 0.0024 0.0023 0.0026 0.0037 0.0011 0.01 -
Chrysene mg/kg 0.0057 0.0056 0.0030 0.0053 0.0068 0.0026 0.0048 0.0049 0.0056 0.0079 0.0093 0.0027 0.01 -
Dibenzo[a,h]anthracene mg/kg 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 1 -
Indenol1,2,3-cd]pyrene mg/kg 0.0440 0.0220 0.0120 0.0230 0.0280 0.0080 0.0140 0.0240 0.0240 0.0260 0.0380 0.0110 0.1 -
Application of UF® - 3 3 3 3 3 3 3 3 3 3 3 3 ) 53
Benzo(a)pyrene TPE (10%) | mglkg 1.88 1.67 0.94 1.71 2.09 0.65 1.13 1.56 1.82 2.10 2.74 0.88 '
Notes:

< indicates that parameter was not detected above the reportable detection limit (RDL)

- - Not analyzed or no guideline exists

CCME: Canadian Council of Ministers of the Environment

CSQG: Canadian Soil Quality Guidelines

B[a]P: Benzo[a]pyrene

TPE: Total Potency Equivalent

PEF: Potency Equivalence Factor

' CCME CSQGs for commercial land use, protection of environmental health, based on non-carcinogenic effects of PAHs, 1999 (2010 update)

a: 1991 CCME Interim Soil Quality Guideline (ISQG)

* Protection of freshwater aquatic life guideline (applied where exists)

@ Alberta Environment (AENV) surface soil remediation auideline values for commerical land use (Table A-4). protection of human health. direct soil contact (2010)
 UF: Uncertainty Factor, added in the instance that the source of PAHs is Creosote.

% CCME CSQGs for commercial land use, protection of human health, direct contact, based on carcinogenic effects of PAHs, 1999 (2010 update)
Bold and underlined datas exceed the environmental health guideline, commercial land use

Bold and shaded data exceeds the human health guideline (direct contact), commercial land use




Table 3: Polycylic Aromatic Hydrocarbon (PAH) Concentrations in Sediment (to be dredged) Cont'd

DATA GUIDELINES
Lab ID 8983827 | 8983830 | 8983835 | 8983836 | 8983839 | 8983845 | 8983848 | 8983849 | 8983851 | 8983861 | 8983863 | 8983864 | 8983870 | 8983871
3116-BH1- %1562%11 3116-BH2- 3,5'1562?;2 3116-BH2- | 3116-BH3- 3,5'1562?;3 3116-BH3- | 3116-BH4- 3&3%2‘»" 3116-BHS- 3|$|1562%H35 3116-BHe- 3&1862'_%1?' EVIONENtal | i man Health
Sample ID MS1-0Z 17 MS1-0Z 17 MS3-1-2Z | MS1-0Z 17 MS3-1-2Z | MS1-0Z 17 MS1-0Z 17 MS1-0Z 17 Guidelines®
Sampling Date (D/M/Y) 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 Commercial
Parameter (rsgt;ll('g) (mg/kg) | (mg/kg) | (mglkg) | (mglkg) [ (mglkg) | (mg/kg) | (mg/kg) | (mglkg) | (mglkg) | (mglkg) | (mg/kg) | (mg/kg) | (mgkg) | (mglkg) (mg/kg)
1-Methylnaphthalene 0.05 <0.05 0.06 <0.05 <0.05 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.09 <0.05 <0.05 - -
2-Methylnaphthalene 0.02 0.04 0.05 0.03 0.02 0.08 0.04 <0.02 <0.02 <0.02 <0.02 0.02 0.07 0.03 <0.02 - -
Acenaphthene 0.00671 0.049 0.0735 0.0278 0.0627 0.0377 0.0214 0.00882 | <0.00671 0.0117 0.0214 0.0319 0.0767 0.109 0.00948 0.28* 8000
Acenaphthylene 0.005 0.12 0.117 0.071 0.088 0.092 0.049 0.027 <0.005 0.027 0.028 0.048 0.109 0.061 0.012 320* -
Anthracene 0.03 0.16 0.29 0.14 0.39 0.15 0.07 0.05 <0.03 0.05 0.07 0.1 0.2 0.59 <0.03 32 37000
Benzo(a)anthracene 0.01 0.64 0.67 0.34 0.74 0.16 0.19 0.09 <0.01 0.13 0.14 0.31 0.26 1.01 0.06 10? -
Benzo(a)pyrene 0.01 0.47 0.72 0.37 0.69 0.17 0.22 0.1 <0.01 0.14 0.15 0.35 0.28 0.92 0.07 72 -
Benzo(b)fluoranthene 0.05 0.59 0.72 0.32 0.51 0.11 0.17 0.09 <0.05 0.12 0.12 0.33 0.19 0.92 0.06 10? -
Benzo(j,k)fluoranthane 0.05 0.6 0.55 0.36 0.83 0.15 0.22 0.06 <0.05 0.12 0.15 0.19 0.21 0.79 0.06 10? -
Benzo(ghi)perylene 0.01 0.46 0.43 0.23 0.32 0.11 0.14 0.08 <0.01 0.08 0.11 0.2 0.18 0.42 0.05 - -
Chrysene 0.01 0.83 0.81 0.44 0.73 0.17 0.23 0.1 <0.01 0.15 0.17 0.36 0.31 1.06 0.09 - -
Dibenzo(a,h)anthracene 0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 10° -
Fluoranthene 0.05 1.07 151 0.71 151 0.37 0.42 0.23 <0.05 0.25 0.38 0.63 0.62 1.75 0.15 - -
Fluorene 0.01 0.1 0.14 0.05 0.14 0.14 0.05 0.02 <0.01 0.02 0.04 0.05 0.17 0.16 0.01 0.25* -
Indeno(1,2,3)pyrene 0.01 0.45 0.57 0.27 0.41 0.13 0.19 0.08 <0.01 0.11 0.13 0.21 0.18 0.58 0.06 10° 5300
Naphthalene 0.01 0.06 0.09 0.05 0.04 0.08 0.07 <0.01 <0.01 0.02 0.02 0.03 0.06 0.05 <0.01 0.013* 4100
Perylene 0.05 0.17 0.17 0.08 0.16 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.06 0.05 0.23 <0.05 - -
Phenanthrene 0.03 0.83 1.06 0.47 0.88 0.57 0.38 0.2 <0.03 0.16 0.33 0.39 0.86 115 0.11 0.046* -
Pyrene 0.05 0.96 1.38 0.6 1.23 0.4 0.38 0.22 <0.05 0.21 0.33 0.54 0.67 1.34 0.14 100 3200
3116-BH1- 3116-BH2- 3116-BH3- 3116-BH4- 3116-BH5- 3116-BH6- | B(a)P Potency | CCME, 2012°
Parameter Units 3116-BH1- MS2-0.3- 3116-BH2- MS2-0.3- 3116-BH2- [ 3116-BH3- MS2-0.3- 3116-BH3- [ 3116-BH4- MS2-0.3- 3116-BH5- MS2-0.3- 3116-BH6- MS2-0.3- Equivalency H!Jman Health
MS1-0Z 17 MS1-0Z 17 MS3-1-2Z | MS1-0Z 17 MS3-1-2Z | MS1-0Z 17 MS1-0Z 17 MS1-0Z 17 Factors (PEF) Direct Con'EaCt
Commercial
Benz[a]anthracene mg/kg 0.0640 0.0670 0.0340 0.0740 0.0160 0.0190 0.0090 0.0010 0.0130 0.0140 0.0310 0.0260 0.1010 0.0060 0.1 -
Benzo[a]pyrene mg/kg 0.4700 0.7200 0.3700 0.6900 0.1700 0.2200 0.1000 0.0100 0.1400 0.1500 0.3500 0.2800 0.9200 0.0700 1 -
Benzo[b+j+k]fluoranthene mg/kg 0.1190 0.1270 0.0680 0.1340 0.0260 0.0390 0.0150 0.0100 0.0240 0.0270 0.0520 0.0400 0.1710 0.0120 0.1 -
Benzo[ghi]perylene mg/kg 0.0046 0.0043 0.0023 0.0032 0.0011 0.0014 0.0008 0.0001 0.0008 0.0011 0.0020 0.0018 0.0042 0.0005 0.01 -
Chrysene mg/kg 0.0083 0.0081 0.0044 0.0073 0.0017 0.0023 0.0010 0.0001 0.0015 0.0017 0.0036 0.0031 0.0106 0.0009 0.01 -
Dibenzo[a,hjanthracene mg/kg 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 0.0060 1 -
Indenol1,2,3-cd]pyrene mg/kg 0.0450 0.0570 0.0270 0.0410 0.0130 0.0190 0.0080 0.0010 0.0110 0.0130 0.0210 0.0180 0.0580 0.0060 0.1 -
Application of UF® - 3 3 3 4 5 3 3 3 3 3 3 3 3 3 . 53
Benzo(a)pyrene TPE (10%) | malkg 2.15 2.97 1.54 3.82 1.17 0.92 0.42 0.08 0.59 0.64 1.40 1.12 3.81 0.30 '

Notes:

< indicates that parameter was not detected above the reportable detection limit (RDL)
- - Not analyzed or no guideline exists
CCME: Canadian Council of Ministers of the Environment

CSQG: Canadian Soil Quality Guidelines

B[a]P: Benzo[a]pyrene

TPE: Total Potency Equivalent

PEF: Potency Equivalence Factor

W CCME CSQGs for commercial land use, protection of environmental health, based on non-carcinogenic effects of PAHs, 1999 (2010 update)

a: 1991 CCME Interim Soil Quality Guideline (ISQG)
* Protection of freshwater aquatic life guideline (applied where exists)
@ Alberta Environment (AENV) surface soil remediation auideline values for commerical land use (Table A-4). protection of human health. direct soil contact (2010)
Y UF: Uncertainty Factor, added in the instance that the source of PAHs is Creosote.
% CCME CSQGs for commercial land use, protection of human health, direct contact, based on carcinogenic effects of PAHs, 1999 (2010 update)
Bold and underlined datas exceed the environmental health guideline, commercial land use

Bold and shaded data exceeds the human health guideline (direct contact), commercial land use




Table 4: Polychlorinated Biphenyl (PCB) Concentrations in Sediment (to be dredged)

DATA GUIDELINES
Lab ID 8931841 | 8931843 | 8931844 | 8931845 | 8931846 | 8931847 8931848 | 8931849 | 8931850 | 8931851 | 8931852 8931853 CCME
Sample ID Sample 1 | Sample 2| Sample 3 | Sample 4 | Sample 5 | Sample 6 | Sample 7 | Sample 8 | Sample 9 | Sample 10| Sample 11| Sample 12 CSQG
Sampling Date 20/11/2017(20/11/2017| 20/11/2017 | 20/11/2017| 20/11/2017| 20/11/2017 | 20/11/2017 |20/11/2017{20/11/2017| 20/11/2017 | 20/11/2017 | 20/11/2017 | Commercial
Parameters (n?g?llzg) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Total PCB 0.020 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 33
DATA GUIDELINES
Lab ID 8983827 | 8983830 | 8983835 | 8983836 | 8983839 | 8983845 | 8983848 8983849 | 8983851 | 8983861 | 8983863 | 8983864 8983870 8983871
Sample ID 3116-BH1- 3&1562'_%'43%' 3116-BH2- 3&;’52'%*;2_' 3116-BH2- [ 3116-BH3- | 3116-BH3- | 3116-BH3- |3116-BH4- 3,31562'%'2' 3116-BH5- | 3116-BH5- | 3116-BH6- | 3116-BH6- |CCME CSQG
P MS1-0Z 17 ' MS1-0Z 17 ' MS3-1-2Z | MS1-0Z [(MS2-0.3-1Z| MS3-1-2Z | MS1-0Z 17 ' MS1-0Z |MS2-0.3-1Z| MS1-0Z | MS2-0.3-1Z
Sampling Date 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 | 12-Dec-17 Commercial
Parameters | RDL (mg/kg) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Total PCB 0.020 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 33
Notes:

RDL: Reportable Detection Limit

<X: Concentration below the RDL
CCME: Canadian Council of Ministers of the Environment
CSQG: Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health
Concentration exceeds the CCME CSQGs for PCBs in soil at a commercial / industrial site




Table 5: Metal SPLP Concentrations in Sediment

Data

Lab ID 8931841 8931843 8931845 8931849 8931850 8931851 8931852 8983827 | 8983835 | 8983851 | 8983863 | 8983870

3116-BH1-|3116-BH2-| 3116-BH4- | 3116-BH5- | 3116-BH6- 1
Sample ID Sample 1l | Sample2 | Sample4 | Sample 8 | Sample 9 | Sample 10 | Sample 11 MS1-0Z MS1-0Z MS1-0Z MS1-0Z MS1-0Z MOE
Sampling Date 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 20-Nov-17 | 8-Dec-17 | 8-Dec-17 | 8-Dec-17 | 8-Dec-17 | 12/08/17
Parameters RDL (mg/L) mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Aluminum Leachate 0.02 0.10 0.05 0.07 0.08 0.05 0.06 0.05 0.09 0.07 0.06 0.04 0 -
Antimony Leachate 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 16
Arsenic Leachate 0.02 0.02 0.04 0.02 0.03 0.06 0.08 0.04 <0.02 <0.02 0.07 0.07 0 1.5
Barium Leachate 0.02 <0.02 0.04 0.03 <0.02 0.03 0.04 0.05 <0.02 <0.02 <0.02 0.02 0 23
Beryllium Leachate 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.053
Bismuth Leachate 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 -
Boron Leachate 0.05 1.50 1.48 1.40 0.91 0.87 1.12 1.03 0.96 0.86 0.36 0.74 1 36
Cadmium Leachate 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0021
Chromium Leachate 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.640
Cobalt Leachate 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.052
Copper Leachate 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.069
Iron Leachate 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.60 0.70 0.60 1.00 1 -
Lead Leachate 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.020
Lithium Leachate 0.02 0.03 0.03 0.03 0.02 0.02 0.03 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 -
Manganese Leachate 0.02 0.03 0.05 0.05 0.04 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 -
Molybdenum Leachate 0.02 0.14 0.15 0.16 0.12 0.11 0.17 0.16 0.13 0.10 0.03 0.10 0.04 7.300
Nickel Leachate 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.390
Selenium Leachate 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.050
Silver Leachate 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0012
Strontium Leachate 0.02 0.68 0.71 0.63 0.45 0.43 0.51 0.67 0.45 0.48 0.22 0.30 0.26 -
Thallium Leachate 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.400
Tin Leachate 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 -
Uranium Leachate 0.001 0.007 0.007 0.006 0.003 <0.001 0.001 0.002 0.004 0.003 <0.001 <0.001 <0.001 0.330
Vanadium Leachate 0.02 <0.02 0.020 0.020 0.030 0.080 0.160 0.040 0.030 0.020 0.060 0.080 0.090 0.200
Zinc Leachate 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.890

Notes:

RDL: Reportable detection limit

MOECC: Ontario Ministry of the Environment and Climate Change

1: MOECC Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 9
- : Parameter not analyzed or no guideline, or not applicable.
Bold, Underlined and Shaded: concentration exceeds MOE Table 9 Non-potable Groundwater Standards for use within 30 m of a waterbody.

Bold: Detection limit exceeds the guideline
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	Part 1 -  General
	1.1   REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM D 698, Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort  (600kN-m/m³).

	.2 Canadian Standards Association (CSA International)
	.1 CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete. 
	.2 CSA A3000, Cementitious Materials Compendium.


	1.2   QUALITY ASSURANCE/REGULATORY REQUIREMENTS
	.1 Shore and brace excavations, protect slopes and banks and perform all work in accordance with Provincial and Municipal regulations whichever is more stringent.
	.2 Comply with Explosives Act of Canada. 
	.3 Perform blasting in accordance with Provincial and Municipal regulations. Repair damage to approval of Departmental Representative. 
	.4 No blasting will be permitted within 3 m of any building and where damage would result.

	1.3   TESTS AND INSPECTIONS
	.1 Testing of materials and compaction of backfill and fill will be carried out by testing laboratory designated by Departmental Representative.
	.2 Not later than one week before backfilling or filling, provide to designated testing agency, 23 kg sample of backfill for fill material proposed for use.
	.3 Do not begin backfilling or filling operations until material has been approved for use by Departmental Representative. 
	.4 Not later than 48 hours before backfilling or filling with approved material, notify Departmental Representative so that compaction tests can be carried out by designated testing agency.
	.5 Before commencing work, conduct, with Departmental Representative, condition survey of existing structures, trees and other plants, lawns, fencing, service poles, wires, rail tracks and paving, survey bench marks and monuments which may be affected by work.

	1.4   EXISTING CONDITIONS
	.1 Examine soil report available from Departmental Representative.
	.2 Before commencing work verify the location of all buried services on and adjacent to the site.
	.3 Arrange with appropriate authority for relocation of buried services that interfere with execution of work. Pay costs of relocating services.
	.4 Remove obsolete buried services within 2 m of foundations. Cap cut-offs.

	Part 2 -  PRODUCTS
	2.1   MATERIALS
	.1 Granular B-Type I, B-Type II, Select Subgrade to OPSS1010. Sand to OPSS1004. 
	.2 Crushed Granular to CCDG14.02.
	.3 Unshrinkable fill: proportioned and mixed to provide:
	.1 Maximum compressive strength of 0.4 MPa at 28 days.
	.2 Maximum Portland cement content of 25 kg/m 3.
	.3 Minimum strength of 0.07 MPa at 24 h.
	.4 Concrete aggregates: to CSA-A23.1/A23.2,
	.5 Cement: to CSA A3000, Type GU.
	.6 Slump: 160 to 200 mm.



	Part 3 -  EXECUTION
	3.1   PROTECTION/ PROTECTION
	.1 Protect excavations from freezing.
	.1 Keep excavations clean, free of standing water, and loose soil.

	.2 Where soil is subject to significant volume change due to change in moisture content, cover and protect to Departmental Representative Representative’s approval.
	.3 Protect natural and man-made features required to remain undisturbed. Unless otherwise indicated or located in an area to be occupied by new construction, protect existing trees from damage.
	.4 Protect buried services that are required to remain undisturbed.

	3.2   CLEARING AND GRUBBING
	.1 Remove trees, stumps, logs, brush, shrubs, bushes, vines, undergrowth, rotten wood, dead plant material, exposed boulders and debris within areas designated on drawings.
	.2 Remove stumps and tree roots below footings, slabs, and paving, and to 600 mm below finished grade elsewhere.
	.3 Dispose of cleared and grubbed material off site daily to disposal areas acceptable to authority having jurisdiction.

	3.3   EXCAVATION
	.1 Shore and brace excavations, protect slopes and banks and perform work in accordance with Provincial regulations.
	.2 Perform blasting in accordance with Provincial regulations: repair damage as directed by Departmental Representative.
	.3 Strip topsoil over areas to be covered by new construction, over areas where grade changes are required, and so that excavated material may be stockpiled without covering topsoil. 
	.1 Stockpile topsoil on site for later use. 

	.4 Excavate as required to carry out work, in all materials met. 
	.1 Do not disturb soil or rock below bearing surfaces.
	.2 Notify Departmental Representative when excavations are complete. 
	.3 If bearings are unsatisfactory, additional excavation will be authorized in writing and paid for as additional work. Excavation taken below depths shown without Departmental Representative written authorization to be filled with concrete of same strength as for footings at Contractor's expense.

	.5 Excavate trenches to provide uniform continuous bearing and support for 150 mm thickness of pipe bedding material on solid and undisturbed ground. 
	.1 Trench widths below point 150 mm above pipe not to exceed diameter of pipe plus 600 mm.

	.6 Excavate for slabs and paving to subgrade levels. 
	.1 In addition, remove all topsoil, organic matter, debris and other loose and harmful matter encountered at subgrade level.


	3.4   BACKFILLING
	.1 Inspection: do not commence backfilling until fill material and spaces to be filled have been inspected and approved by Departmental Representative.
	.2 Remove snow, ice, construction debris, organic soil and standing water from spaces to be filled.
	.3 Lateral support: maintain even levels of backfill around structures as work progresses, to equalize earth pressures.
	.4 Compaction of subgrade: compact existing subgrade under walks, paving, and slabs on grade, to same compaction as specified for fill. 
	.5 Fill excavated areas with selected subgrade material or gravel and sand compacted as specified for fill. 
	.6 Placing:
	.1 Place backfill, fill and basecourse material in 150 mm lifts. Add water as required to achieve specified density. 

	.7 Compaction: compact each layer of material to following densities for material to ASTM D698,
	.1 To underside of basecourses: 95%.
	.2 Basecourses: 100%.
	.3 Concrete walks, curbs and gutters:  100%
	.4 Elsewhere: 90%.

	.8 In trenches:
	.1 Up to 300 mm above pipe or conduit: sand placed by hand.
	.2 Over 300 mm above pipe or conduit: native material approved by Departmental Representative. 

	.9 Under seeded and sodded areas: use site excavated material to bottom of topsoil except in trenches and within 600 mm of foundations.
	.10 Blown rock material, not capable of fine grading, is not acceptable, imported material must be placed on this type of material.
	.11 Against foundations (except as applicable to trenches and under slabs and paving): excavated material or imported material with no stones larger than 200 mm diameter within 600 mm of structures.
	.12 Underground tanks: use sand to bottom of granular basecourses or to bottom of topsoil, as applicable.

	3.5   GRADING
	.1 Grade so that water will drain away from buildings, walls and paved areas, to catch basins and other disposal areas approved by the Departmental Representative. 
	.1 Grade to be gradual between finished spot elevations shown on drawings.


	3.6   SHORTAGE AND SURPLUS
	.1 Supply all necessary fill to meet backfilling and grading requirements and with minimum and maximum rough grade variance.
	.2 Stockpile surplus material on site and confirm location with Departmental Representative. Separate USM material stockpile from OM material stockpile.

	3.7   CLEANING
	.1 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	310510
	Part 1 -  General
	1.1   SUMMARY 
	.1 This Section defines correction to maximum dry density to take into account aggregate particles larger than 19 mm. 

	1.2   REFERENCES
	.1 Codes and standards referenced in this section refer to the latest edition thereof.
	.2 American Society for Testing and Materials (ASTM). 
	.1 ASTM C127-04, Standard Test Method for Density, Relative Density (Specific Gravity) and Absorption of Coarse Aggregate.
	.2 ASTM D698-00ae1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3)(600 kN-m/m3).
	.3 ASTM D1557-02e1, Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3)(2,700 kN-m/m3).
	.4 ASTM D4253-00, Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.


	1.3   DEFINITIONS
	.1 Corrected maximum dry density is defined as: 
	.1 D = (D1xD2) / ((F1 x D2) + (F2 x D1)) 
	.2 D = (F1 x D1) + (0.9 x D2 x F2) 
	.3 Where: D = corrected maximum dry density kg/m3. 
	.1 F1 = fraction (decimal) of total field sample passing 19 mm sieve 
	.2 F2 = fraction (decimal) of total field sample retained on 19 mm sieve (equal to 1.00 - F1) 
	.3 D1 = maximum dry density, kg/m3 of material passing 19 mm sieve determined in accordance with Method A of ASTM D 698. 
	.4 D2 = bulk density, kg/m3, of material retained on 19 mm sieve, equal to 1000G where G is bulk specific gravity (dry basis) of material when tested to ASTM C 127. 

	.4 For free draining aggregates, determine D1 (maximum dry density) to ASTM D 4253 dry method when directed by Departmental Representative. 


	Part 2 -  PRODUCTS
	2.1   NOT USED
	.1 Not Used 


	Part 3 -  EXECUTION
	3.1   NOT USED
	.1 NOT USED
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	Part 1 -  General
	1.1   RELATED SECTIONS 
	.1 Section 01 33 00 - Submittal Procedures. 
	.2 Section 01 74 21 - Construction/Demolition Waste Management and Disposal. 
	.3 Section 03 30 00 – Cast-in-place Concrete.

	1.2   REFERENCES 
	.1 Codes and standards referenced in this section refer to the latest edition thereof.
	.2 American Society for Testing and Materials (ASTM). 
	.1 ASTM D4791-10, Standard Test Method for Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse Aggregate. 

	.3 Canada Green Building Council (CaGBC)
	.1 LEED Canada-NC Version (latest version), LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations (including Addendum).

	.4 U.S. Environmental Protection Agency (EPA)/Office of Water
	.1 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.


	1.3   SUBMITTALS
	.1 Samples:
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures. 
	.2 Allow continual sampling by Departmental Representative during production. 
	.3 Provide Departmental Representative with access to source and processed material for sampling. 
	.4 Install sampling facilities at discharge end of production conveyor, to allow Departmental Representative to obtain representative samples of items being produced. Stop conveyor belt when requested by Departmental Representative to permit full cross section sampling. 
	.5 Pay cost of sampling and testing of aggregates which fail to meet specified requirements. 

	.2 Sustainable Design Submittals:
	.1 Erosion and Sedimentation Control: submit copy of erosion and sedimentation control plan in accordance with authorities having jurisdiction and with LEED Requirements.


	1.4   WASTE MANAGEMENT AND DISPOSAL
	.1 Divert unused granular materials from landfill to local quarry facility as approved by Departmental Representative. 

	Part 2 -  PRODUCTS
	2.1   MATERIALS
	.1 Aggregate quality: sound, hard, durable material free from soft, thin, elongated or laminated particles, organic material, clay lumps or minerals, or other substances that would act in deleterious manner for use intended. 
	.2 Flat and elongated particles of coarse aggregate: to ASTM D4791. 
	.1 Greatest dimension to exceed five times least dimension. 

	.3 Fine aggregates satisfying requirements of applicable section to be one, or blend of following: 
	.1 Natural sand. 
	.2 Manufactured sand. 
	.3 Screenings produced in crushing of quarried rock, boulders, gravel or slag. 

	.4 Coarse aggregates satisfying requirements of applicable section to be one of or blend of following: 
	.1 Crushed rock. 
	.2 Gravel and crushed gravel composed of naturally formed particles of stone. 
	.3 Light weight aggregate, including slag and expanded shale. 

	.5 Type I and Type II Granular Fill: to Section 31 23 25 – Rock and Gravel Fill.

	2.2   SOURCE AND QUALITY CONTROL
	.1 Inform Departmental Representative of proposed source of aggregates and provide access for sampling at least 2 weeks prior to commencing production. 
	.2 If, in opinion of Departmental Representative, materials from proposed source do not meet, or cannot reasonably be processed to meet, specified requirements, locate an alternative source or demonstrate that material from source in question can be processed to meet specified requirements. 
	.3 Advise Departmental Representative 2 weeks in advance of proposed change of material source. 
	.4 Acceptance of material at source does not preclude future rejection if it fails to conform to requirements specified, lacks uniformity, or if its field performance is found to be unsatisfactory.


	Part 3 -  EXECUTION
	3.1   PREPARATION
	.1 Aggregate source preparation 
	.1 Prior to excavating materials for aggregate production, clear and grub area to be worked, and strip unsuitable surface materials. Dispose of cleared, grubbed and unsuitable materials as directed by Departmental Representative. 
	.2 Where clearing is required, leave screen of trees between cleared area and roadways as directed. 
	.3 Clear, grub and strip area ahead of quarrying or excavating operation sufficient to prevent contamination of aggregate by deleterious materials. 
	.4 When excavation is completed dress sides of excavation to nominal 1.5:1 slope, and provide drains or ditches as required to prevent surface standing water. 
	.5 Trim off and dress slopes of waste material piles and leave site in neat condition. 

	.2 Processing 
	.1 Process aggregate uniformly using methods that prevent contamination, segregation and degradation. 
	.2 Blend aggregates, if required, to obtain gradation requirements, percentage of crushed particles, or particle shapes, as specified. Use methods and equipment approved by Departmental Representative. 
	.3 Wash aggregates, if required to meet specifications. Use only equipment approved by Departmental Representative. 
	.4 When operating in stratified deposits use excavation equipment and methods that produce uniform, homogeneous aggregate. 

	.3 Handling 
	.1 Handle and transport aggregates to avoid segregation, contamination and degradation. 

	.4 Stockpiling 
	.1 Stockpile aggregates on site in locations as indicated unless directed otherwise by Departmental Representative. Do not stockpile on completed pavement surfaces. 
	.2 Stockpile aggregates in sufficient quantities to meet Project schedules. 
	.3 Stockpiling sites to be level, well drained, and of adequate bearing capacity and stability to support stockpiled materials and handling equipment. 
	.4 Except where stockpiled on acceptably stabilized areas, provide compacted sand base not less than 300 mm in depth to prevent contamination of aggregate. Stockpile aggregates on ground but do not incorporate bottom 300 mm of pile into Work. 
	.5 Separate different aggregates by strong, full depth bulkheads, or stockpile far enough apart to prevent intermixing. 
	.6 Do not use intermixed or contaminated materials. Remove and dispose of rejected materials as directed by Departmental Representative within 48 hours of rejection. 
	.7 Stockpile materials in uniform layers of thickness as follows: 
	.1 Max 1.5 m for coarse aggregate and base course materials. 
	.2 Max 1.5 m for fine aggregate and sub-base materials. 
	.3 Max 1.5 m for other materials. 

	.8 Uniformly spot-dump aggregates delivered to stockpile in trucks and build up stockpile as specified. 
	.9 Do not cone piles or spill material over edges of piles. 
	.10 Do not use conveying stackers. 
	.11 During winter operations, prevent ice and snow from becoming mixed into stockpile or in material being removed from stockpile. 


	3.2   CLEANING
	.1 Leave aggregate stockpile site in tidy, well drained condition, free of standing surface water. 
	.2 Leave any unused aggregates in neat compact stockpiles as directed by Departmental Representative. 
	.3 For temporary or permanent abandonment of aggregate source, restore source to condition meeting requirements of authority having jurisdiction.
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	Part 1 -  General
	1.1   SECTION INCLUDES
	.1 Removal of topsoil and subsoil.
	.2 Cutting, grading, filling, rough contouring, compacting the site for site structures, building pads, parking area and access roads.

	1.2   RELATED SECTIONS
	.1 Section 01 45 00 - Testing and Quality Control. 
	.2 Section 31 00 00.01 – Earthwork and Related Work.
	.3 Section 31 05 16 - Aggregate Materials.
	Section 31 23 10 - Excavating, Trenching and Backfilling.
	.5 Section 31 23 16.26 - Rock Removal.

	1.3   REFERENCES
	.1 Codes and standards referenced in this section refer to the latest edition thereof.
	.2 AASHTO T180-09 - Moisture-Density Relations of Soils Using a 4.54 kg (10-lb) Rammer and an 457 mm (18 inch) Drop.
	.3 ASTM C136-06 - Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D698-07e1 - Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-lbf/cu ft (600 kN-m/cu m)).
	.5 ASTM D1556-07 - Test Method for Density and Weight Unit of Soil in Place by the Sand-Cone Method.
	.6 ASTM D1557-09 - Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/cu ft (2,700 kN-m/cu m)).
	.7 ASTM D2167-08 - Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	.8 ASTM D2419-09 - Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	.9 ASTM D2434-68(2006) - Test Method for Permeability of Granular Soils (Constant Head).

	1.4   EXISTING CONDITIONS
	.1 Examine subsurface investigation report which is available for inspection from Departmental Representative.
	.2 Known underground and surface utility lines and buried objects are as indicated on site plan.

	1.5   PROTECTION
	.1 Protect and/or transplant existing fencing, trees, landscaping, natural features, bench marks, buildings, pavement, surface or underground utility lines which are to remain as directed by Departmental Representative. If damaged, restore to original or better condition unless directed otherwise.
	.2 Maintain access roads to prevent accumulation of construction related debris on roads.

	Part 2 -  PRODUCTS
	2.1   MATERIAL
	.1 Fill material: In accordance with Section 31 23 25 – Rock and Gravel Fill.
	.2 Excavated or graded material existing on site may be suitable to use as fill for grading work if approved by Departmental Representative.


	Part 3 -  EXECUTION
	3.1   EXAMINATION
	.1 Verify existing conditions before starting work.
	.2 Verify that survey bench mark and intended elevations for the Work are as indicated.

	3.2   PREPARATION
	.1 Identify required lines, levels, contours, and datum.
	.2 Stake and flag locations of known utilities.
	.3 Locate, identify, and protect utilities that remain, from damage.
	.4 Notify Newfoundland Power to remove and relocate utilities.
	.5 Protect above and below grade utilities that remain.
	.6 Protect plant life, lawns, rock outcropping and other features remaining as a portion of final landscaping.
	.7 Protect any bench marks, survey control point, and paving, from excavating equipment and vehicular traffic.

	3.3   SUBSOIL EXCAVATION
	.1 Excavate subsoil from areas to be further excavated, re-landscaped, or re-graded.
	.2 Do not excavate wet subsoil or excavate and process wet material to obtain optimum moisture content.
	.3 When excavating through roots, perform work by hand and cut roots with sharp axe.
	.4 Remove subsoil from site.

	3.4   FILLING
	.1 Prior to placing fill over existing ground, scarify surface to depth of 150 mm. Maintain fill and existing surface at approximately same moisture content to facilitate bonding.
	.2 Fill areas to contours and elevations with unfrozen materials.
	.3 Place fill material on continuous layers and compact.
	.4 Maintain optimum moisture content of fill materials to attain required compaction density.
	.5 Slope grade away from building minimum 2%, unless noted otherwise.
	.6 Make grade changes gradual.  Blend slope into level areas.
	.7 Compact filled and disturbed areas to corrected maximum dry density to ASTM D698, as follows: 
	.1 90% under landscaped areas.
	.2 100% under paved and walk areas.

	.8 Remove surplus fill material and material unsuitable for fill, grading or landscaping from site.

	3.5   TOLERANCES
	.1 Top Surface of Subgrade:  Plus or minus 30 mm from required elevation.

	3.6   FIELD QUALITY CONTROL
	.1 Section 01 45 00 - Testing and Quality Control.
	.2 Inspection and testing of soil compaction will be carried out by testing laboratory designated by Departmental Representative.  Reference to Section 01 45 00 – Testing and Quality Control.
	.3 Submit testing procedure, frequency of tests, to Departmental Representative for approval.
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	Part 1 -  General
	1.1   SECTION INCLUDES
	.1 Work of this section includes only those rock removals required for dry land portion of the site.  Any rock removal found in the dredging portion of the site shall be done in accordance with Section 35 20 23.

	1.2   RELATED SECTIONS
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 35 28 – Health and Safety Requirements.
	.3 Section 35 20 23 – Dredging.

	1.3   MEASUREMENT FOR PAYMENT
	.1 Rock Removal: Quantities will be taken from cross sections showing original rock surface and actual grade line set by the Contractor in presence of the Departmental Representative's Site Representative, except that minimum depth of rock required to be excavated to be considered as 300 mm. Include incidental to this cost all costs associated with placing and compacting removed material elsewhere on-site, surveying and provision of final grade cross-sections to Departmental Representative for review and all other plant, labour, material and equipment required to complete the work. 
	.2 Contractor to notify Departmental Representative at least 48 hours in advance of start of blasting. 
	.3 Rock excavated beyond design grade will not be measured for payment. 
	.4 Pay limits for blasting to extend 300 mm below sub-grade lines. 

	1.4   DEFINITIONS
	.1 Rock: any solid material in excess of 1.50 m3 and which cannot be removed by means of heavy duty mechanical excavating equipment. Frozen material not classified as rock. 
	.2 PPV: peak particle velocity. 

	1.5   SUBMITTALS
	.1 Blasting Operation 
	.1 Submit to Departmental Representative and local authorities having jurisdiction for approval, written proposal of operations for removal of rock by blasting, in accordance with Section 01 33 00 - Submittal Procedures. 
	.2 Contractor shall consult with licensed explosive expert to ensure any existing underground utilities and surrounding structures are not damaged during operations. 
	.3 Indicate proposed method of carrying out work types and quantities of explosives to be used, loading charts and drill hole patterns, type of caps, blasting techniques, blast protection measures for items such as flying rock, vibration, dust and noise control. Include details on protective measures, time of blasting and other pertinent details. 
	.4 Contractor shall submit to Departmental Representative written copy of Licensed Explosive Expert's recommendations prior to start of blasting. 
	.5 Submit records to Departmental Representative at end of each shift. Maintain complete and accurate record of drilling and blasting operations. 


	1.6   QUALIFICATIONS
	.1 Retain licensed explosives expert to program and supervise blasting work, to interpret recommendations of pre-blasting report, and to determine precautions, preparation and operations techniques. 
	.2 Submit documentation verifying explosives expert's qualifications. 

	1.7   BLASTING SURVEY AND MONITORING
	.1 Contractor shall have a pre-blast survey completed on all structures within a 300 m radius of the blast area. 
	.2 A copy of the pre-blast survey shall be submitted to the Departmental Representative prior to start of blasting.

	Part 2 -  PRODUCTS
	2.1   NOT USED
	.1 Not Used 


	Part 3 -  EXECUTION
	3.1   PROTECTION
	.1 Prevent damage to persons and property by flying rocks by covering the site of the blasting with mats or other suitable devices. Post guards, sound warnings and display signs when blasting is to take place. 
	.2 Existing structures and underground utilities may be exposed in areas where blasting may affect them. Blasting expert to provide recommendations on method to best protect these lines. 
	.3 Repair any damage caused by blasting at no cost to Canada. 

	3.2   ROCK REMOVAL
	.1 Co-ordinate this Section with Section 01 35 28 - Health and Safety Requirements. 
	.2 Remove rock to alignments, profiles, and cross sections as indicated. 
	.3 Explosive blasting is permitted at locations where Licensed Explosive Expert deems no damage will occur to existing underground utilities and structures and/or property. 
	.1 Do blasting operations in accordance with: 
	.1 Canadian Construction Safety Code. 
	.2 Canadian Blasting Association Standards. 
	.3 The Explosives Act (Canada). 
	.4 Fire Commissioner's Act. 
	.5 Occupational Health and Safety Act and Regulations. 
	.6 Local and Provincial Codes. 


	.4 Use rock removal procedures to produce uniform and stable excavation surfaces. Minimize overbreak, and to avoid damage to adjacent structures. 
	.5 Remove boulders and fragments which may slide or roll into excavated areas. 
	.6 Correct unauthorized rock removal at no extra cost. 

	3.3   ROCK DISPOSAL
	.1 Reuse surplus removed rock as fill ballast material for new timber cribwork and site fills, where material is acceptable. 



	312325
	Part 1 -  General
	1.1   DESCRIPTION
	.1 This section specifies supply, placement and compaction of rock and gravel fill as required or as directed by Departmental Representative.

	1.2   RELATED SECTIONS
	.1 Section 31 37 10 – Rip Rap.

	1.3   MEASUREMENT FOR PAYMENT
	.1 Rock Fill: Supply, placement and compaction of rock fill will be measured by cubic metre (CMPM). The volume of material will be determined in place from measurements taken prior to and at completion of the work. Include the cost of all plant, labour, equipment, and materials required to complete the work as specified. 
	.2 Gravel Fill: Supply, placement, and compaction of gravel fill will be measured by the cubic metre (CMPM). The volume of material will be determined in place from measurements taken prior to and at completion of the work. Include the cost of all plant, labour, equipment, and materials required to complete the work as specified.
	.3 Placement of dredged materials within the infill area shall be incidental to the dredging price of Section 35 20 23.

	Part 2 -  PRODUCTS
	2.1   ROCK FILL
	.1 Rock fill will be of hard, durable, evenly graded blasted stone having a maximum diameter of 200 mm in major portion of fill and a maximum diameter of 100 mm in upper 500 mm of rock fill. Fill material will contain not more than 6 percent by weight passing the 25 mm sieve. Rock fill to be evenly graded within the limits specified. 
	.2 Use of shale rock or slate will not be permitted. 

	2.2   GRAVEL FILL
	.1 Gravel fill will consist of hard, durable, particles of stone mixed with suitable binding material. It shall be free from flat, elongated particles and shall be well graded. When tested by means of laboratory sieves, it shall fulfill requirements as follows: 


	Part 3 -  EXECUTION
	3.1   PLACING ROCK FILL
	.1 Only rock and gravel fill material approved by Departmental Representative will be placed. 
	.2 Material to be placed uniformly across full cross section in the following layers: 
	.1 200mm minus rock fill - Placed in one (1) metre lifts and vibro-compacted to ensure proper settlement. 
	.2 100mm minus rock fill - Placed in 250mm lifts on top of the 200mm minus material using light manual compactors to ensure the 100mm minus material fills all open spaces on top of the 200mm minus material. 
	.3 Gravel fill - Graded as specified. The first lift shall be from 400-500mm thick to protect geotextile. All subsequent lifts shall be from 250-300mm thick. 

	.3 Use suitable earth moving and surface grading equipment to place and spread rock fill in continuous and uniform horizontal layers. 
	.4 All side slopes to be one (1) vertical to one and one half (1.5) horizontal.

	3.2   PLACING DREDGE MATERIAL
	.1 Only dredge material approved by the Departmental Representative will be placed within the infill area.
	.2 Material placed above the water mark shall be adequately drained to achieve suitable moisture content, then placed and compacted in 300 mm lifts.  Vibro compacted to ensure proper settlement.
	.3 Use suitable earth moving equipment and surface grading equipment to place and spread dredge material fill in continuous and uniform horizontal layers.
	.4 Soft areas encountered with proof rolling, or visible unsuitable materials shall be removed and replaced with suitable material.



	313225
	Part 1 -  General
	1.1   OBJECTIVES
	.1 Prevent the loss of soil from construction site resulting from storm water runoff, wind erosion and construction activities.
	.2 Prevent the sedimentation of storm sewers and receiving waters.
	.3 Prevent air pollution caused by dust and particulate matter.

	1.2   DESCRIPTION OF WORK
	.1 Implement the Erosion and Sedimentation Control (ESC) measures shown on the project drawings and described in these specifications.
	.2 Install ESC products in accordance with manufacturer instructions and the prescribed installation procedures in the referenced EPA document.
	.3 Inspect ESC measures on a weekly basis and following all significant storm events. If deficiencies are found, make repairs within 24 hours of detection.
	.4 Maintain an ESC inspection log to document observations, deficiencies and corrective actions.

	1.3   REFERENCES
	.1 U.S. Environmental Protection Agency, Office of Water. EPA Construction General Permits (2012).

	Part 2 -  PRODUCTS
	2.1   NOT USED
	.1 Not Used 


	Part 3 -  EXECUTION
	.1 General Practices:
	.1 Stabilized Construction Entrance (SCE)
	.1 Construct an SCE before construction begins at every point where traffic leaves the site and enters onto a public road and/or any unpaved entrance/exit location where there is a risk of transporting mud or sediment onto paved roads.
	.2 The SCE must be at least 3.65 m wide, with room for two vehicles to pass at high traffic areas, and constructed from 50 mm diameter clear stone, 150 mm diamater rip rap, and filter fabric with the following characteristics:
	.1 Grab Tensile Strength: 100 kgs
	.2 Elongation Failure: 60%
	.3 Mullen Burst Strength:  195 kgs
	.4 Puncture Strength: 57 kgs
	.5 Equivalent Opening: Size 40-80 (US std sieve)

	.2 Site Arrangement
	.1 All construction trailers and equipment shall be positioned to reduce the disturbance of site. They shall be located close to the current phase of construction to minimize traffic damage to the site.

	.3 Material Stockpiling
	.1 If material in stockpile will not be used within 14 days, it must be stabilized using one of the following measures:
	.1 Temporary Seeding
	.2 Tarps
	.3 Compaction
	.4 Surface Roughening


	.4 Install ESC products in accordance with manufacturer instructions and the prescribed installation procedures in the referenced EPA document.

	.2 Stabilization Practices
	.1 Preservation of Natural Vegetation
	.1 Establish construction boundaries to limit site disturbance to 12.2 m beyond the building perimeter, 1.5 m beyond primary roadway curbs, walkways and main utility branches and 7.6 m beyond parking areas.
	.2 Stakes shall be used to indicate limits of construction, grading and disturbance. Trees shall be clearly marked to be preserved and protected from the ground disturbances around the base.

	.2 Buffer Zones
	.1 Incorporate vegetated strips of land on floodplains, next to wetlands, along stream banks and on steep, unstable slopes to decrease the velocity of storm water runoff, preventing soil erosion.
	.2 May be an area of vegetation left undisturbed during construction, or it can be newly planted. New strips require establishment of permanent seeding and planting.

	.3 Soil Retaining Measures
	.1 Use skeleton sheeting, continuous sheeting or permanent retaining walls to hold in place loose or unstable soil where other soil retaining methods are not practical.

	.4 Permanent Seeding
	.1 Shall be applied to any graded or cleared area as specified on landscaping plan.
	.2 Plant native species of grass, trees and shrubs during favourable growth conditions; for areas outside of construction activity preferably within 3 weeks of construction start.
	.3 Species shall not require permanent irrigation after the first two years or fertilizers containing phosphorus. Species must not be invasive.
	.4 Use topsoil on areas where topsoil has been removed, where soil is dense or impermeable, or where mulching and fertilizers alone cannot improve soil quality. Make topsoil layers at least 150 mm deep or similar to the existing topsoil depth.


	.3 Structural Practices
	.1 Silt Fence
	.1 Construct posts with filter fabric media to remove sediment from storm water volumes flowing through the fence.
	.2 The lower edge of the fence is to be vertically trenched and covered by backfill.
	.3 Filter fabric should be a pervious sheet of polypropylene, nylon, polyester, polyethylene or equivalent and have the following characteristics:
	.1 Filtering Efficiency: 75%-85% (minimum)
	.2 Tensile Strength at 20%  Standard Strength – 0.54 kg/mm (max) Elongation Extra Strength – 0.89 kg/mm
	.3 Slurry Flow Rate 15.0 L/m2/min (min)


	.2 Outlet Protection
	.1 Install stone, riprap, concrete aprons, paved sections or settling basins at all pipe, interceptor dike, swale or channel outlets where the velocity of flow may cause erosion or pools at the outlets of an ESC measure.

	.3 Inlet Protection
	.1 Install stone, concrete masonry units and stone, filter fabric or slit fences around catch basins and manhole covers to prevent silting of inlets, storm drainage systems or receiving channels.

	.4 Check Dams
	.1 Install check dams in steeply sloped swales or in swales where adequate vegetation cannot be established, and only in small open channels which will not overflow once dams are constructed.
	.2 Construct small, temporary or permanent dam of stone, straw bales, logs or pea gravel-filled sandbags across a drainage ditch, swale of channel to slow water flow and allow suspended sediment to settle.

	.5 Drainage Swale
	.1 Construct a channel with a lining of vegetation, riprap, asphalt, concrete or other material to convey runoff from the bottom or top of a slope.
	.2 Intercepted runoff shall be diverted to an appropriate outlet with sediment trap if required; swale shall have a positive grade with no dips to collect water.
	.3 Swale shall be lined using geotextiles, grass, sod, riprap, asphalt or concrete – based on the volume and velocity of the runoff.

	.6 Gravel or Stone Filter Berm
	.1 Construct a temporary ridge of loose gravel, stone or crushed rock to slow filter flow and divert it from exposed traffic in areas with gentle slopes and traffic.

	.7 Sediment Trap
	.1 Excavate a pond area or construct earthen embankments to allow for settling of sediment from storm water volumes.
	.2 Incorporate temporary seeding, mulching and/or earth dike per installation procedures to reduce erosion of banks.
	.3 Use a sediment trap for small drainage areas, no more than 2 hectares (5 acres).

	.8 Temporary Sediment Basin
	.1 Use sediment basins for areas larger than 2 hectares (5 acres).
	.2 Construct a pond with a controlled water release structure to allow for settling of sediment from water volumes.
	.3 Construction shall occur before any clearing and grading occurs, and must not be built on an embankment in an active stream.
	.4 Incorporate temporary seeding, mulching and/or earth dike per installation procedures to reduce erosion of banks.
	.5 Outlet pipe and spill way shall be designed by Departmental Representative based on an analysis of the expected runoff flow rates from the site.

	.9 Subsurface Drains
	.1 Place a perforated pipe or conduit beneath the surface of the ground at a designed depth and grade to drain an area with high water table.
	.2 Use relief drains in a gridiron, herringbone or random pattern to dewater an area where the water table is high.
	.3 Place interceptor drains, as single pipes, to remove water where sloping soils are excessively wet or subject to slippage.
	.4 Backfill with open granular, highly permeable soil immediately after pipe is placed.
	.5 Stabilize outlet and ensure sediment-laden storm water runoff is directed to a sediment trapping measure.



	3.2   INSPECTIONS AND MAINTENANCE
	.1 Inspection procedures specified below summarize the EPA document and shall be followed in conjunction with details, drawings and manufacturer requirements.
	.2 Inspect all control measures at least once each week (unless otherwise noted) and following any significant storm (13 mm of precipitation or greater). Complete the inspection log for each inspection, and keep in an accessible location on site until all corrective measures have been documented. Submit each completed log to the Departmental Representative for review.
	.3 Maintain all measures in good working order. If a repair is necessary, initiate within 24 hours of report.
	.4 Stabilized Construction Entrance: Apply additional gravel as required, remove sediments and other materials from all areas to minimize clogging. Keep adjacent public roadway(s) free from sediment.
	.5 Site Arrangement: Verify that movement of construction equipment to appropriate area occurs at the same time as movement of construction activities.
	.6 Material Stockpile: Inspect for effective prevention of runoff and erosion. Remove built-up sediment from silt fence when it has reached 1/3 the height of the filter fabric.
	.7 Preservation of Natural Vegetation: Routine maintenance shall include mowing, fertilizing, liming, irrigating, pruning and weed and pest control, depending on the specific species and environmental conditions. Remove any debris and ensure area is protected from traffic.
	.8 Buffer Zones: Routine maintenance shall include mowing, fertilizing, liming, irrigating, pruning and weed and pest control, depending on the specific species and environmental conditions. Remove any debris and ensure area is protected from traffic.
	.9 Soil Retaining Measures: Inspect for structural damage and repair as required.
	.10 Permanent Seeding: Inspect for sufficient growth and water conditions. Replant areas if cover does not provide erosion control.
	.11 Silt Fence: Silt fence to be inspected for depth of sediment, tears, loose fabric attachment at fence posts, channel erosion beneath fence, sagging or collapse, and to ensure the fence posts are firmly in the ground. Built-up sediment is to be removed from silt fence when it has reached 1/3 the height of the fence. Repair such that fence is in original installation condition.
	.12 Outlet Protection: Inspect for erosion and pooling of water. Necessary repairs to be made as required to reduce exit velocity of runoff. If a riprap apron is used, inspect for riprap displacement and damage to filter fabric.
	.13 Inlet Protection: Inspect that measures are in original installed condition. Ensure measures are effectively trapping sediment. Remove accumulated sediment and debris when it reaches ½ the design depth of the trap. Repair protection measures as required.
	.14 Check Dams: Inspect for sediment and debris accumulation and erosion of sides. Sediment should be removed when it reaches ½ the original dam height. Repair dam as required.
	.15 Drainage Swale: Inspect for dips or low points along the swale where water is pooling and ensure that runoff is being directed to sediment-trapping measure used onsite.
	.16 Gravel or Stone Filter Berm: Inspect for breach in structure caused by vehicles, and accumulated sediment. Replace filter material if needed and remove and properly dispose of accumulated sediment.
	.17 Temporary Sediment Basin/ Sediment Trap: Remove sediment when it reaches 300 mm in depth. If outlet becomes clogged with sediment it must be cleaned to restore flow capacity. Maintain until site area is permanently stabilized and/or permanent structures are in place. Ensure bank is sufficiently compacted and stabilized such that erosion into basin does not occur.
	.18 Subsurface Drains: Inspect pipe for breaks or clogging by sediment or debris. Remove blockage immediately, replace any broken sections and restabilize the surface. Check inlets and outlets for sediment or debris, and remove and dispose of these materials properly.

	3.3   REMOVAL OF PRODUCTS
	.1 ESC measures shall not be removed and shall be fully inspected and maintained until final landscaping is complete.



	330513
	Part 1 -  General
	1.1   SECTION INCLUDES
	.1 Modular precast concrete manhole sections with tongue-and-groove joints with masonry transition to lid frame covers, anchorage, and accessories.

	1.2   RELATED SECTION
	.1 Section 03 30 00 - Cast-in-place Concrete.
	.2 Section 31 23 25 – Rock and Gravel Fill.

	1.3   REFERENCES
	.1 Codes and standards referenced in this section refer to the latest edition thereof.
	.2 American Society for Testing and Materials International (ASTM):
	.1 ASTM A48/A48M-03(2008) - Gray Iron Castings.
	.2 ASTM C55-09 - Concrete Brick.
	.3 ASTM C62-08 - Building Brick (Solid Masonry Units Made From Clay or Shale).
	.4 ASTM C478-09 - Precast Reinforced Concrete Manhole Sections.
	.5 ASTM C923M-08 - Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals. ASTM C923-08b - Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	.6 ASTM D3753-05e1 - Glass-Fibre-Reinforced Polyester Manholes and Wetwells.

	.3 IMIAC (International Masonry Industry All-Weather Council) - Recommended Practices and Guide Specification for Cold Weather Masonry Construction.

	1.4   SUBMITTALS FOR REVIEW
	.1 Section 01 33 00:  Submittal Procedures.
	.2 Shop Drawings:  Indicate manhole locations, elevations, manhole diameter, pipe sizes, direction of flow and invert elevations. Product Data:  Provide manhole covers, component construction, features, configuration, dimensions.

	1.5   SUBMITTALS FOR INFORMATION
	.1 Section 01 33 00 - Submittal Procedures.

	1.6   CLOSEOUT SUBMITTALS
	.1 Section 01 33 00 - Submittal Procedures.

	1.7   QUALITY ASSURANCE
	.1 Products of This Section:  Manufactured to ISO 9000 certification requirements.

	1.8   ENVIRONMENTAL REQUIREMENTS 
	.1 Section 01 35 43:  Environmental Procedures.
	.2 Maintain materials and surrounding air temperature to minimum 10 degrees C prior to, during, and forty-eight (48) hours after completion of masonry work.

	1.9   MEASUREMENT FOR PAYMENT 
	.1 Manholes and catch basin structures will be measured and paid by the each.

	Part 2 -  PRODUCTS
	2.1   MATERIALS
	.1 Cast-in-place concrete: to Section 03 30 00 - Cast-in-Place Concrete.
	.2 Concrete reinforcement: to Section 03 20 00 - Concrete Reinforcement.
	.3 Precast manhole units: to ASTM C478M, circular or oval. Top sections eccentric cone or flat slab top type with opening offset for vertical ladder installation. 
	.4 Precast catch basin sections: to ASTM C478M.
	.5 Joints: to be made watertight using rubber rings.
	.6 Mortar:
	.1 Aggregate: to CSA A82.56.
	.2 Cement: to CAN/CSA-A8.

	.7 Non-shrink grout to Section 03 30 00.
	.8 Frames, gratings, covers to dimensions as indicated and following requirements:
	.1 Metal gratings and covers to bear evenly on frames. A frame with grating or cover to constitute one unit. Assemble and mark unit components before shipment.
	.2 Gray iron castings: to ASTM A48/A48M, strength class 30B.
	.3 Castings: coated with two applications of asphalt varnish or cleaned and ground to eliminate surface imperfections.
	.4 Manhole frames and covers: heavy duty municipal type for road service; Cover cast without perforations and complete with two 25 mm square lifting holes.

	.9 Backfill Material:  in accordance with Section 31 23 25 – Rock and Gravel Fill and following requirements:
	.1 Concrete mixes and materials: in accordance with Section 03 30 00 - Cast-in-Place Concrete.


	2.2   COMPONENTS
	.1 Ladder rungs: to CAN/CSA-G30.18, No.25M billet steel deformed bars, hot dipped galvanized to CAN/CSA-G164. Rungs to be safety pattern (drop step type).
	.2 Adjusting rings: to ASTM C478M.
	.3 Concrete Brick: to CAN3-A165 Series.
	.4 Drop manhole pipe: to be same as sewer pipe.
	.5 Steel gratings, I-beams and fasteners: as indicated.
	.6 Safety landings: shall be placed in all manholes having a depth greater than 5 metres as measured from the top of cover to the invert of outlet pipe.  They shall be constructed and located as specified by the Departmental Representative. 

	2.3   CONFIGURATION
	.1 As detailed on construction drawings.


	Part 3 -  EXECUTION
	3.1   EXAMINATION
	.1 Verify existing conditions before starting work.
	.2 Verify items provided by other sections of Work are properly sized and located.
	.3 Verify that built-in items are in proper location, and ready for roughing into Work.
	.4 Verify excavation for manholes is correct.

	3.2   EXCAVATING AND BACKFILL
	.1 Excavate and backfill in accordance with Sections 31 23 25 – Rock and Gravel Fill.
	.2 Obtain approval of Departmental Representative before installing outfall structures, manholes, catch basins, valve chambers or ditch inlets.
	.3 Do not backfill any manholes or other structures for which a leakage test is required, prior to completion of testing and acceptance of test by Departmental Representative.

	3.3   CONCRETE WORK
	.1 Do concrete work in accordance with Section 03 30 00 – Cast-in-Place Concrete.
	.2 Place concrete reinforcement in accordance with Section 03 20 00 – Concrete Reinforcement.
	.3 Position metal inserts in accordance with dimensions and details indicated.

	3.4   INSTALLATION
	.1 Construct units in accordance with details indicated plumb and true to alignment and grade.
	.2 Complete units as pipe laying progresses.  Maximum of three units behind point of pipe laying will be allowed.
	.3 Pump excavation free of standing water and remove soft and foreign material before placing base.   Fill any excavation below level of bottom of specified bedding as outlined in Section 31 23 25 – Rock and Gravel Fill.
	.4 Cast base directly on undisturbed ground or when permitted by Departmental Representative, set a precast concrete base on 150 mm minimum of compacted granular material compacted to ASTM D698-78 Method D.
	.5 For precast units:
	.1 Make each successive joint watertight with approved rubber ring gaskets.  Each lifting ring hole shall be grouted with non-shrink grout.
	.2 Clean surplus grout and joint compounds from interior surface of unit as work progresses.

	.6 Place frame and cover on top section to required elevation.  If adjustment required use concrete adjustment ring.
	.7 Clean units of debris and foreign materials.  Remove fins and sharp projections.  Prevent debris from entering system.
	.8 Remove existing gratings, frames and store for re-use at locations designed by Departmental Representative.

	3.5   PREPARATION
	.1 Coordinate placement of inlet and outlet pipe or duct sleeves required by other sections.



	331116
	Part 1 -  General
	1.1   SECTION INCLUDES 
	.1 Pipe and fittings for extension of existing salt water intake line located on site.
	.2 Concrete thrust blocks.

	1.2   RELATED SECTIONS
	.1 Section 03 30 00 - Cast-in-place Concrete.
	.2 Section 31 05 16 - Aggregate Materials.
	.3 Section 31 23 25 – Rock and Gravel Fill.
	.4 Section 33 05 13 - Manholes And Catch Basins Structures.

	1.3   REFERENCES
	.1 Codes and standards referenced in this section refer to the latest edition thereof.
	.2 ASTM International:
	.1 ASTM D698-07e1 - Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (600 kN-m/cu m).
	.2 ASTM D1557-09 - Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort  (2,700 kN-m/cu m).
	.3 ASTM D3139-98(2005) - Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals.
	.4 ASTM D3035-08 - Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled Outside Diameter.
	.5 ASTM D6938-10 - Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).

	.3 AWS (American Welding Society) A5.8/A5.8M-2004 - Filler Metals for Brazing and Braze Welding.
	.4 American Water Works Association (AWWA) / Manual of Practice
	.1 AWWA C901-08 - Polyethylene (PE) Pressure Pipe and Tubing, 13 mm (1/2 inch) through 76 mm (3 inch), for Water Service.


	1.4   SUBMITTALS FOR REVIEW
	.1 Section 01 33 00:  Submittal Procedures.
	.2 Product Data:  Provide data on pipe materials, pipe fittings, valves and accessories.

	1.5   SUBMITTALS FOR INFORMATION
	.1 Section 01 33 00:  Submittal Procedures.

	1.6   CLOSEOUT SUBMITTALS
	.1 Section 01 78 00:  Close Out Submittals.
	.2 Record actual locations of piping mains, valves, connections, thrust restraints, and invert elevations.
	.3 Identify and describe unexpected variations to subsoil conditions or discovery of uncharted utilities.

	1.7   DELIVERY, STORAGE AND PROTECTION
	.1 Section 01 61 00:  Common Product Requirements.

	1.8   MEASUREMENT AND PAYMENT
	.1 Water piping will be measured in meters of each size od pipe installed, and shall include all fittings in the unit price.

	Part 2 -  PRODUCTS
	2.1   PIPE & FITTINGS
	.1 Polyethylene Pressure pipe in accordance with CSA B137 Series-13 (unless otherwise specified).
	.1 Polyethylene to polyethylene joints:  to be thermal butt fusion welded in accordance with AWWA C207-13 or flanged with steel backing flanges.
	.2 Polyethylene fittings in accordance with CSA B137 Series-13 for pipe sizes NPS 4 and less.


	2.2   BEDDING MATERIAL
	.1 Granular material, Type 1 Bedding, to: Section 31 05 16 – Aggregate Material and following requirements;
	.1 Type 1 bedding: clean, hard durable crushed gravel or stone, free from shale clay, friable materials, organic matter and other deleterious substances and graded within the following limits when tested to ASTM C136-84a and ASTM C117-87 and giving a smooth curve without sharp breaks when plotted on a semi-log chart:
	ASTM sieve designation
	% passing
	25.000 mm
	100
	19.000 mm
	75 - 100
	12.500 mm
	-
	9.500 mm
	50 - 100
	4.750 mm
	30 - 70
	2.000 mm
	20 - 45
	0.425 mm
	10 - 25
	0.180 mm
	-
	0.075 mm
	3 - 8

	.2 Concrete required for cradles, encasement, supports, thrust blocks and cut-off walls all to Section 03 30 00, strength 25 MPa.


	Part 3 -  EXECUTION
	3.1   PREPARATION
	.1 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and water before installation. Carefully inspect materials for defects to approval of Departmental Representative. Remove defective materials from site as directed by Departmental Representative.

	3.2   TRENCHING
	.1 Do trenching work in accordance with Sections 31 23 25 – Rock and Gravel Fill.
	.2 Trench depth to provide cover over pipe of not less than 3.05 m from finished grade or as indicated.
	.3 Trench alignment and depth require Departmental Representative approval prior to placing bedding material and pipe.

	3.3   CONCRETE BEDDING AND ENCASEMENT
	.1 Do concrete work in accordance with Section 03 30 00 - Cast-in-Place Concrete. Place concrete to details as indicated as directed by Departmental Representative.
	.2 Pipe may be positioned on concrete blocks to facilitate placing of concrete. When necessary, rigidly anchor or weight pipe to prevent flotation when concrete is placed.
	.3 Do not backfill over concrete within 24 hours after placing.

	3.4   GRANULAR BEDDING
	.1 Place granular bedding material in uniform layers not exceeding 150 mm compacted thickness to depth of 150 mm below bottom of pipe.
	.2 Do not place material in frozen condition.
	.3 Shape bed true to grade to provide continuous uniform bearing surface for pipe.
	.4 Shape transverse depressions in bedding as required to suit joints.
	.5 Compact each layer full width of bed to at least 95% of corrected maximum density to ASTM D698.
	.6 Fill authorized or unauthorized excavation below design elevation of bottom of specified bedding in accordance with Sections 31 23 25 – Rock and Gravel Fill. 

	3.5   PIPE INSULATION
	.1 Lay pipes to manufacturer's standard instructions and specifications. Do not use blocks except as permitted in 3.3.2.
	.2 Join pipes in accordance with manufacturer's recommendations.
	.3 Handle pipe by methods recommended by pipe manufacturer. Do not use chains or cables passed through pipe bore so that weight of pipe bears on pipe ends.
	.4 Lay pipes on prepared bed, true to line and grade. Ensure barrel of each pipe is in contact with shaped bed throughout its full length. Take up and replace defective pipe. Correct pipe which is not in true alignment or grade or pipe which shows differential settlement after installation greater than 10 mm in 3 m.
	.5 Do not exceed permissible deflection at joints as recommended by pipe manufacturer.
	.6 Keep jointing materials and installed pipe free of dirt and water and other foreign materials. Whenever work is stopped, install a removable watertight bulkhead at open end of last pipe laid to prevent entry of foreign materials.
	.7 Position and join pipes with equipment and methods approved by Departmental Representative.
	.8 Cut pipes in approved manner as recommended by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.
	.9 Align pipes before jointing.
	.10 Install gaskets to manufacturer's recommendations. Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.
	.11 Avoid displacing gasket or contaminating with dirt or other foreign material. Gaskets so disturbed or contaminated shall be removed, cleaned, lubricated and replaced before jointing is attempted again.
	.12 Complete each joint before laying next length of pipe.
	.13 Minimize deflection after joint has been made.
	.14 Apply sufficient pressure in making joints to ensure that joint is completed to manufacturer's recommendations.
	.15 Ensure completed joints are restrained by compacting bedding material alongside and over installed pipes or as otherwise approved by Departmental Representative.
	.16 When stoppage of work occurs, block pipes in an approved manner to prevent creep during down time.
	.17 Do not lay pipe on frozen bedding.
	.18 Do hydrostatic and leakage test and have results approved by Departmental Representative before surrounding and covering joints and fittings with granular material.
	.19 Backfill remainder of trench.

	3.6   THRUST BLOCKS AND RESTRAINED JOINTS
	.1 Do concrete work in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	.2 Place concrete thrust blocks between valves, tees, plugs, caps, bends, changes in pipe diameter, reducers, hydrants and fittings and undisturbed ground as indicated or as directed by Departmental Representative.
	.3 Keep joints and couplings free of concrete.
	.4 Do not backfill over concrete within 24 hours after placing.
	.5 For restrained joints: only use restrained joints approved by Departmental Representative.

	3.7   SWABBING
	.1 Appropriately sized and designed watermain swabs shall be inserted into the main at as many locations as need be to ensure every section of watermain is swept by a swab when the water is first charged into the system.  After main lines have been swabbed, hydrant leads will be thoroughly flushed, but not swabbed.  Flushing shall be accomplished by opening and closing valves and hydrants several times using water, under expected line pressure, with flow velocities adequate to flush foreign material out of the valves and hydrants.

	3.8   HYDROSTATIC AND LEAKAGE TESTING
	.1 Do tests in accordance with ANSI/AWWA C600.
	.2 Provide labour, equipment and materials required to perform hydrostatic and leakage tests hereinafter described.
	.3 Notify Departmental Representative at least 24 hours in advance of proposed tests. Perform tests in presence of Departmental Representative.
	.4 Where section of system is provided with concrete thrust blocks, conduct tests at least 5 days after placing concrete or 2 days if high early strength concrete is used.
	.5 Test pipeline in sections not exceeding 365 m in length, unless otherwise authorized by Departmental Representative.
	.6 Upon completion of pipe laying and after Departmental Representative has inspected work in place, surround and cover pipes between joints with approved granular material placed to dimensions indicated.
	.7 Leave valves, joints and fittings exposed.
	.8 When testing is done during freezing weather, protect hydrants, valves, joints and fittings from freezing.
	.9 Strut and brace caps, bends, tees, and valves, to prevent movement when test pressure is applied.
	.10 Open valves.
	.11 Expel air from main by slowly filling main with potable water. Install corporation stops at high points in main where no air-vacuum release valves are installed. Remove stops after satisfactory completion of test and seal holes with plugs.
	.12 Thoroughly examine exposed parts and correct for leakage as necessary.
	.13 Apply hydrostatic test pressure of 1000 kPa based on elevation of lowest point in main and corrected to elevation of test gauge, for period of 1 hour.
	.14 Examine exposed pipe, joints, fittings and appurtenances while system is under pressure.
	.15 Remove joints, fittings and appurtenances found defective and replace with new sound material and make watertight.
	.16 Repeat hydrostatic test until defects have been corrected.
	.17 Define leakage as amount of water supplied from water storage tank in order to maintain test pressure for 2 h.
	.18 Do not exceed allowable leakage of 0.03 L/mm diameter per 300 m of pipe, including lateral connections, per hour.
	.19 Locate and repair defects if leakage is greater than amount specified.
	.20 Repeat test until leakage is within specified allowance for full length of watermain.
	.21 Co-ordinate test procedure with Departmental Representative and provide certification of test acceptance.

	3.9   PRESSURE TEST
	.1 After the pipe has been laid and backfilled and following the installation of service pipes and fittings, all newly laid pipe, or valved section thereof, shall be subjected to a hydrostatic pressure of 150% of normal operating pressure based on the elevation of the lowest point in the main and corrected to elevation at the test gauge location or a minimum of 1000 kPa, whichever is greater, for a period of 1 hour.  Where hydrants are in the test section, the test shall be made against the closed hydrant valve.
	.2 Each valved section of pipe shall be slowly filled with water and the test pressure shall be applied by means of a pump connected to the pipe in a manner satisfactory to the Departmental Representative.  The pump, pipe connection and all necessary apparatus shall be furnished by the Contractor.
	.3 Before applying the test pressure, all air shall be expelled from the pipe.  If permanent air vents are not located at all high points the Contractor shall install corporation cocks at such points so that the air can be expelled, the corporation cocks shall be closed and the test pressure applied.
	.4 The pressure test shall be of a duration of at least 1 hours and the pressure shall not vary by more than +/- 35 kPa.
	.5 Pressure testing of PE pipe to be carried out as per Manufacturer’s recommendations.
	.6 All faulty or leaking connections shall be corrected at the Contractor’s expense.

	3.10   PIPE SURROUND
	.1 Upon completion of pipe laying and after Departmental Representative has inspected work in place, surround and cover pipes as indicated.
	.2 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated. Do not dump material within 1.00 m of pipe.
	.3 Place layers uniformly and simultaneously on each side of pipe.
	.4 Do not place material in frozen condition.
	.5 Compact each layer from pipe invert to mid height of pipe to at least 95% maximum density to ASTM D698.
	.6 Compact each layer from mid height of pipe to underside of backfill to at least 90 % of corrected maximum density to ASTM D698.

	3.11   BACKFILL
	.1 Place backfill material, above pipe surround, in uniform layers not exceeding 150 mm compacted thickness up to grades as indicated.
	.2 Do not place backfill in frozen condition.
	.3 Under footings, parking area and walks, compact backfill to at least 95% maximum density to ASTM D698.

	3.12   SURFACE RESTORATION
	.1 After installing and backfilling over water mains, restore surface to original condition as directed by Departmental Representative.

	3.13   QUALITY ASSURANCE
	.1 Provide copies of all inspections and test results for Commissioning Manuals.
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	Part 1 -  General
	1.1   SECTION INCLUDES 
	.1 Sanitary sewerage drainage piping, fittings, accessories, and bedding.
	.2 Connection and extension of existing sanitary sewer overflow pipe. 

	1.2   RELATED SECTIONS
	.1 Section 31 05 16 - Aggregate Materials.
	.2 Section 31 23 25 – Rock and Gravel Fill.
	.3 Section 33 05 13 - Manholes And Catch Basin Structures.
	.4 Section 33 41 00 – Storm Utility Drains.

	1.3   REFERENCES
	.1 Codes and standards referenced in this section refer to the latest edition thereof.
	.2 AASHTO T180-09 - Moisture-Density Relations of Soils Using a 4.54 kg (10-lb) Rammer and a 457 mm (18 inch) Drop.
	.3 American Water Works Association (ANSI/AWWA)
	.1 AWWA C111/A21.11-07 - Rubber Gaskets Joints For Cast Iron and Ductile Iron Pressure Pipe and Fittings.

	.4 ASTM International:
	.1 ASTM A74-09 - Cast Iron Soil Pipe and Fittings.
	.2 ASTM A746-09 - Ductile Iron Gravity Sewer Pipe.
	.3 ASTM C12-09 - Standard Practice for Installing Vitrified Clay Pipe Lines.
	.4 ASTM C14M-07 - Concrete Sewer, Storm Drain, and Culvert Pipe, ASTM C14M-07 - Concrete Sewer, Storm Drain, and Culvert Pipe.
	.5 ASTM C76M-10a - Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe, ASTM C76-10a - Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe.
	.6 ASTM C425-04(2009) - Compression Joints for Vitrified Clay Pipe and Fittings.
	.7 ASTM C443M-07 - Joints for Concrete Pipe and Manholes, Using Rubber Gaskets, ASTM C443-05ae1 - Joints for Concrete Pipe and Manholes, Using Rubber Gaskets.
	.8 ASTM C564-09a - Rubber Gaskets for Cast Iron Soil Pipe and Fittings.
	.9 ASTM C700-09 - Vitrified Clay Pipe, Extra Strength, Standard Strength and Perforated.
	.10 ASTM D698-07e1 - Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-lbf/cu ft (600 kN-m/cu m)).
	.11 ASTM D1556-07 - Test Method for Density and Weight Unit of Soil in Place by the Sand-Cone Method.
	.12 ASTM D1557-09 - Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/cu ft (2,700 kN-m/cu m)).
	.13 ASTM D2321-09 - Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications.
	.14 ASTM D2729-03 - Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
	.15 ASTM D2751-05 - Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe and Fittings.
	.16 ASTM D3034-08 - Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
	.17 ASTM D6938-10 - Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).


	1.4   DEFINITIONS
	.1 Bedding:  Fill placed under, beside and directly over pipe, prior to subsequent backfill operations.

	1.5   SUBMITTALS FOR REVIEW
	.1 Section 01 33 00:  Submittal Procedures.
	.2 Product Data:  Provide data indicating pipe and pipe accessories.

	1.6   SUBMITTALS FOR INFORMATION
	.1 Section 01 33 00:  Submittal Procedures.
	.2 Installation Data:  Manufacturer's special installation requirements.

	1.7   CLOSEOUT SUBMITTALS
	.1 Section 01 78 00:  Close Out Submittals.
	.2 Shop drawings to indicate proposed method for installing carrier pipe for undercrossings.
	.3 Inform Departmental Representative at least 4 weeks prior to beginning Work, of proposed source of bedding materials and provide access for sampling.
	.4 Submit manufacturer's test data and certification at least 2 weeks prior to beginning Work.
	.5 Ensure certification is marked on pipe.
	.6 Record location of pipe runs, connections, manholes, control points, outfall, invert elevations, pipe diameter and pipe slope.
	.7 Identify, indicate, and describe unexpected variations to subsoil conditions or discovery of uncharted utilities.

	1.8   REGULATORY REQUIREMENTS
	.1 Conform to Newfoundland & Labrador Municipal Water, Sewer and Roads Master Construction Specifications.

	1.9   MEASUREMENT FOR PAYMENT
	.1 Sanitary Sewer piping shall be measured in meters of each size of pipe installed, and shall include all fittings in the unit price.

	Part 2 -  PRODUCTS
	2.1   PIPE MATERIALS
	.1 Smooth wall polyvinyl pipe and fittings to ASTM D3034-80 and ASTM F679.  Plastic pipe and fittings: to CAN/CSA B182.1-M92 for 100/125/150 mm sizes, CAN/CSA B-182.2-M90 for 200 mm to 675 mm sizes.  Standard Dimensional Ratio (SDR): 35 for mains and SDR 28 for service pipe, unless otherwise indicated on the contract drawings, with locked-in gasket and integral bell system.  Nominal lengths: 4 and 6 m. 

	2.2   PIPE ACCESSORIES
	.1 Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in required tee, bends, elbows, clean-outs, reducers, traps and other configurations required.

	2.3   BEDDING MATERIALS
	.1 Bedding material, Fill Type 1, to: Section 31 23 25 – Rock and Gravel Fill and following requirements;
	.1 Type 1 bedding: clean, hard durable crushed gravel or stone, free from shale clay, friable materials, organic matter and other deleterious substances and graded within the following limits when tested to ASTM C136-84a and ASTM C117-87 and giving a smooth curve without sharp breaks when plotted on a semi-log chart:
	ASTM sieve designation
	% passing
	25.000 mm
	100
	19.000 mm
	75 - 100
	12.500 mm
	-
	9.500 mm
	50 - 100
	4.750 mm
	30 - 70
	2.000 mm
	20 - 45
	0.425 mm
	10 - 25
	0.180 mm
	-
	0.075 mm
	3 - 8

	.2 Rock fill underbedding shall be a well graded 100mm minus material.
	.3 Concrete required for cradles, encasement, supports, thrust blocks and cut-off walls all to Section 03 30 00, strength 25 MPa.


	Part 3 -  EXECUTION
	3.1   EXAMINATION
	.1 Verify existing conditions before starting work.
	.2 Verify that trench cut and excavation base is ready to receive work and excavations, dimensions, and elevations are as indicated on construction drawings.

	3.2   PREPARATION
	.1 Clean and dry pipes and fittings before installation.
	.2 Obtain approval of pipes and fittings from Departmental Representative prior to installation.

	3.3   TRENCHING
	.1 Do trenching Work in accordance with Section 31 23 25 – Rock and Gravel Fill.
	.2 Do not allow contents of any sewer or sewer connection to flow into trench.
	.3 Trench alignment and depth require approval of Departmental Representative prior to placing bedding material and pipe.
	.4 Do not backfill trenches until pipe grade and alignment have been checked and accepted and infiltration and exfiltration test results are within the limits specified.  If the pipe is backfilled for any reason prior to testing, accept responsibility to meet the tests or to re-excavate and repair the line and pay all costs.

	3.4   CONCRETE BEDDING AND ENCASEMENT
	.1 Do concrete Work in accordance with Section 03 30 00 - Cast-in-Place Concrete. Place concrete to details as directed by Departmental Representative.
	.2 Position pipe on concrete blocks to facilitate placing of concrete. When necessary, rigidly anchor or weight pipe to prevent flotation when concrete is placed.
	.3 Do not backfill over concrete within 24 hours after placing.

	3.5   GRANULAR BEDDING
	.1 Place granular bedding materials in accordance with details specified or directed.
	.2 Place bedding in unfrozen condition.
	.3 Place granular bedding materials in uniform layers not exceeding 150 mm compacted thickness to depth indicated.
	.4 Shape bed true to grade and to provide continuous, uniform bearing surface for pipe. Do not use blocks when bedding pipe.
	.5 Shape transverse depressions as required to suit joints.
	.6 Compact each layer full width of bed to at least 95 % maximum density to ASTM D698.
	.7 Fill excavation below bottom of specified bedding adjacent to manholes or structures with compacted bedding material.

	3.6   INSTALLATION
	.1 Lay and join pipes in accordance with manufacturer's recommendations and to approval of Departmental Representative.
	.2 Handle pipe using methods approved by Departmental Representative. Do not use chains or cables passed through rigid pipe bore so that weight of pipe bears upon pipe ends.
	.3 Use laser-type instrument to control line and grade for sewers unless otherwise approved by the Departmental Representative.
	.4 Lay pipes on prepared bed, true to line and grade, with pipe invert smooth and free of sags or high points. Ensure barrel of each pipe is in contact with shaped bed throughout its full length. Tolerances: 3mm in 3 m.
	.5 Commence laying at outlet and proceed in upstream direction with socket ends of pipe facing upgrade.
	.6 Do not exceed maximum joint deflection recommended by pipe manufacturer.
	.7 Do not allow water to flow through pipe during construction, except as may be permitted by Departmental Representative.
	.8 Whenever Work is suspended, install removable watertight bulkhead at open end of last pipe laid to prevent entry of foreign materials.
	.9 Install plastic pipe and fittings in accordance with CSA B182.11.
	.10 Pipe jointing:
	.1 Install gaskets in accordance with manufacturer's recommendations.
	.2 Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.
	.3 Align pipes before joining.
	.4 Maintain pipe joints free from mud, silt, gravel and other foreign material.
	.5 Avoid displacing gasket or contaminating with dirt or other foreign material. Gaskets so disturbed shall be removed, cleaned and lubricated and replaced before joining is attempted.
	.6 Complete each joint before laying next length of pipe.
	.7 Minimize joint deflection after joint has been made to avoid joint damage.
	.8 At rigid structures, install pipe joints not more than 1.2  m from side of structure.
	.9 Apply sufficient pressure in making joints to ensure that joint is complete as outlined in manufacturer's recommendations.

	.11 When stoppage of Work occurs, block pipes as directed by Departmental Representative to prevent creep during down time.
	.12 Plug lifting holes with pre-fabricated plugs approved by Departmental Representative, set in shrinkage compensating grout.
	.13 Cut pipes as required for special inserts, fittings or closure pieces as recommended by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.
	.14 Make watertight connections to manholes or other structures.  Provide details of proposed method of installing pipe stubs in structure walls to ensure a watertight joint.  In the case of precast manhole bases an integral joint gasket may be cast in the manhole wall to receive the pipe stub.  In the case of cast-in-place manholes bases the exterior pipe surface in contact with the structure wall shall be roughened or treated to provide a bond with the concrete.  Any grout used to be non-shrink type.
	.15 Use prefabricated saddles or field connections approved by Departmental Representative, for connecting pipes to existing sewer pipes. Joints to be structurally sound and watertight.
	.16 Leave joints and fittings exposed for ex-filtration testing.  Provide protection when required.  If it is necessary to backfill sections of the sewer prior to testing, take full responsibility and bear all costs for any additional excavation and backfill to expose pipe, fittings or joints that may be necessary.
	.17 When infiltration and ex-filtration test results are acceptable to Departmental Representative,  backfill remainder of trench in accordance with Section 31 23 25 – Rock and Gravel Fill.

	3.7   PIPE SURROUND
	.1 Place surround material in unfrozen condition.
	.2 Upon completion of pipe laying, and after Departmental Representative has inspected pipe joints, surround and cover pipes as indicated. Leave joints and fittings exposed until field testing is completed.
	.3 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated. Do not dump material within 1.0 m of pipe.
	.4 Place layers uniformly and simultaneously on each side of pipe.
	.5 Compact each layer from pipe invert to mid height of pipe to at least 95 % maximum density to ASTM D698.
	.6 Compact each layer from mid height of pipe to underside of backfill to at least 90 % corrected maximum density to ASTM D698.
	.7 When field test results are acceptable to Departmental Representative, place surround material at pipe joints.

	3.8   BACKFILL
	.1 Place backfill material in unfrozen condition.
	.2 Place backfill material, above pipe surround in uniform layers not exceeding 150 mm compacted thickness up to grades as indicated.
	.3 Under paving and walks, compact backfill to at least 100% maximum density to ASTM D698. In other areas, compact to at least 90 % maximum density to ASTM D698.

	3.9   SERVICE CONNECTION
	.1 Install pipe to CSA B182.11 and manufacturer's instructions and specifications.
	.2 Maintain grade for sewers at 1 vertical to 100 horizontal unless directed otherwise by Departmental Representative.
	.3 Service connection pipe: not to extend into interior of main sewer.
	.4 Make up required horizontal and vertical bends from 45 degrees bends or less, separated by straight section of pipe with minimum length of four pipe diameters.
	.1 Use long sweep bends where applicable.


	3.10   FIELD TESTING
	.1 Repair or replace pipe, pipe joint or bedding found defective.
	.2 Remove foreign material from sewers and related appurtenances by flushing with water.
	.3 Perform infiltration and exfiltration testing as soon as practicable after jointing and bedding are complete, and service connections have been installed.
	.4 Do infiltration and exfiltration testing as specified herein and as directed by Departmental Representative. Perform tests in presence of Departmental Representative. Notify Departmental Representative 24 h in advance of proposed tests.
	.5 Carry out tests on each section of sewer between successive manholes including service connections.
	.6 Install watertight bulkheads in suitable manner to isolate test section from rest of pipeline.
	.7 Exfiltration test:
	.1 Fill test section with water to displace air in line. Maintain under nominal head for 24 hours to ensure absorption in pipe wall is complete before test measurements are begun.
	.2 Immediately prior to test period add water to pipeline until there is head of 1 m over interior crown of pipe measured at highest point of test section or water in manhole is 1 m above static ground water level, whichever is greater.
	.3 Duration of exfiltration test: 2 hours.
	.4 Water loss at end of test period: not to exceed maximum allowable exfiltration over any section of pipe between manholes.

	.8 Infiltration test:
	.1 Conduct infiltration test in lieu of exfiltration test where static ground water level is 750 mm or more above top of pipe measured at highest point in line to be used.
	.2 Do not interpolate a head greater than 750 mm to obtain an increase in allowable infiltration rate.
	.3 Install watertight plug at upstream end of pipeline test section.
	.4 Discontinue pumping operations for at least 3 days before test measurements are to begin and during this time, keep thoroughly wet at least one third of pipe invert perimeter.
	.5 Prevent damage to pipe and bedding material due to flotation and erosion.
	.6 Place 90 degrees V-notch weir, or other measuring device approved by Departmental Representative in invert of sewer at each manhole.
	.7 Measure rate of flow over minimum of 1 hour, with recorded flows for each 5 min interval.

	.9 Infiltration and exfiltration not to exceed 4.63 L per hour per 100 m of pipe, including service connections.
	.10 Repair visible leaks regardless of test results.
	.11 Carry out any retesting of sewer sections which have previously passed ex-filtration and/or infiltration tests, as directed by the Departmental Representative.  If any sewer section passes this initial retest, additional payment will be made for such retest of that section.  If any sewer section does not pass this initial retest, repair and retest such sewer as required until test results are again within limits specified, at no additional cost to the Contract.
	.12 Television inspections:
	.1 Television equipment shall consist of a self-contained color camera and a monitoring unit connected by a 3 wire coaxial cable.  The camera shall be small enough to ensure passage through a 150 mm sewer, shall be waterproof, and shall have a self-contained remotely controlled lighting system of varying the illumination of the interior of the sewer line for inspection and photographic purposes.  Picture quality shall be such as to produce a continuous 600-line resolution picture showing the entire periphery of the pipe.  All video tapes must be BHS format, SP mode.  An audio description of the inspection must also be provided.  The monitor shall be not less than 1 13 inch color monitor.
	.2 Carry out inspection of installed sewers by television camera.
	.3 If defective work is found by such inspections, repair sewer line and repeat television inspections as required until all defective work has been corrected, at no additional cost to the Departmental Representative.
	.4 All tapes of television inspections are to be retained by the Departmental Representative as a permanent record.  Digital Format only.  Tape references shall be in hours and minutes (not counter number).
	.5 Carry out television inspections of sewer sections previously not showing defective work as directed by the Departmental Representative.  Additional payment will be allowed for such television inspections for sewer sections still free of defects.  If defective work is found by such re-inspection repair sewer line and repeat inspection as required until all defective work has been corrected, at no additional cost to the Contract.

	.13 Deflection Test for PVC Pipe
	.1 Carry out a deflection test on all sections of the sewer.  The maximum allowable deflection under fully backfilled and compacted trench conditions shall not exceed 5% before 30 days and 7.5% after 30 days.
	.2 Locations with excessive deflection shall be repaired and/or the pipe replaced at the Contractor’s expense.  The equipment used for the deflection test shall be that as recommended by the manufacturer, and may include an Electronic Deflectometer or a Rigid “Go-No-Go” Device.  For the purpose of deflection measurement, the base inside diameters and the deflection mandrel dimensions are provided in the following table.  To ensure accurate testing the lines shall be thoroughly cleaned.
	Table for Base Inside Diameters and Deflection Mandrel Dimensions
	PVC SDR-35 (ASTM D3034)
	Nominal 
	Size
	Base Inside
	Diameter (mm)
	5% Deflection
	Mandrel (mm)
	7.5% Deflection Mandrel (mm)
	200
	194.69
	185.0
	180.0
	250
	242.90
	230.8
	224.6
	300
	288.57
	274.0
	266.9
	375
	353.01
	335.4
	326.6
	.3 For nominal sewer sizes not shown in above table the Mandrel dimensions shall be calculated as follows:
	Mandrel O.D. = (100-Y)  x Base I.D.
	      100
	Where Y = Deflection Limit in %


	3.11   SCHEDULES
	.1 As detailed on Construction Drawings.
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	Part 1 -  General
	1.1   SECTION INCLUDES 
	.1 Site storm sewerage drainage piping, fittings and accessories, and bedding.

	1.2   RELATED SECTIONS
	.1 Section 03 30 00 - Cast-in-place Concrete.
	.2 Section 31 23 25 – Rock and Gravel Fill.
	.3 Section 33 31 13 - Public Sanitary Utility Sewerage Piping.
	.4 Section 33 05 13 - Manholes and Catch Basin Structures.

	1.3   REFERENCES
	.1 Codes and standards referenced in this section refer to the latest edition thereof.
	.2 AASHTO T180-09 - Moisture-Density Relations of Soils Using a 4.54 kg (10-lb) Rammer and a 457 mm (18 inch) Drop.
	.3 ASTM D698-07e1 - Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-lbf/cu ft (600 kN-m/cu m)).
	.4 ASTM D1557-09 - Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/cu ft (2,700 kN-m/cu m)).
	.5 ASTM D2321-09 - Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications.
	.6 ASTM D2729-03 - Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
	.7 ASTM D3034-08 - Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
	.8 ASTM D6938-10 - Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).
	.9 ASTM F667-12 Standard Specification for 3 to rough 24 in. corrugated polyethylene pipe and fittings

	1.4   COORDINATION
	.1 Coordinate with other work having a direct bearing on work of this section.
	.2 Coordinate the Work with termination of storm sewer connection outside building, trenching, connection to foundation drainage system.

	1.5   SUBMITTALS FOR REVIEW
	.1 Section 01 33 00:  Submittal Procedures.
	.2 Product Data:  Provide data indicating pipe and pipe accessories.

	1.6   SUBMITTALS FOR INFORMATION
	.1 Section 01 33 00:  Submittal Procedures.
	.2 Shop drawings to indicate proposed method for installing carrier pipe for undercrossings.
	.3 Inform Departmental Representative at least 4 weeks prior to beginning Work of proposed source of bedding materials and provide access for sampling.
	.4 Submit manufacturer's test data and certification at least 2 weeks prior to beginning Work.
	.5 Certification to be marked on pipe.
	.6 Submit to Departmental Representative 1 copy of manufacturer's installation instructions.

	1.7   CLOSEOUT SUBMITTALS
	.1 Section 01 78 00:  Close Out Submittals.
	.2 Accurately record actual locations of pipe runs, connections, catch basins and manholes, invert elevations, pipe size and materials..
	.3 Identify and describe unexpected variations to subsoil conditions or discovery of uncharted utilities.

	1.8   REGULATORY REQUIREMENTS
	.1 Conform to Newfoundland & Labrador Municipal Water, Sewer and Roads Master Specifications.

	1.9   REGULATORY REQUIREMENTS
	.1 Storm piping shall be measured in meters of each size of pipe installed, and shall include all fittings in the unit price.

	Part 2 -  PRODUCTS
	2.1   SEWER PIPE MATERIALS
	.1 Plastic Pipe
	.1 Profile wall polyvinyl chloride pipe with locked-in gasket and integral bell system. Pipe and fitting to be certified to CAN/CSA B-182-4-M92 and ASTM F794.  Nominal lengths 4 m and 6 m.

	.2 High Density Polyethylene Pipe
	.1 Corrugated double wall pipe to CSA B182.6-M92 for storm sewers.  Pipes to have a smooth inner wall.  Pipe may be bell and spigot style or plain end fastened with a coupling recommended by the manufacturer.  Pipe stiffness to be minimum 320 kPa.


	2.2   ACCESSORIES
	.1 Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in required tee, bends, elbows, clean-outs, reducers, traps and other configurations required.
	.2 Grout:  Specified in Section 03 30 00.

	2.3   BEDDING MATERIALS
	.1 Bedding material, Fill Type 1, to: Section 31 23 25 – Rock and Gravel Fill and following requirements;
	.1 Type 1 bedding: clean, hard durable crushed gravel or stone, free from shale clay, friable materials, organic matter and other deleterious substances and graded within the following limits when tested to ASTM C136-84a and ASTM C117-87 and giving a smooth curve without sharp breaks when plotted on a semi-log chart:
	.2 Concrete required for cradles, encasement, supports, thrust blocks and cut-off walls all to Section 03 30 00, strength 25 MPa.



	Part 3 -  EXECUTION
	3.1   EXAMINATION
	.1 Verify existing conditions before starting work.
	.2 Verify that trench cut and excavation base is ready to receive work and excavations, dimensions, and elevations are as indicated on construction Drawings.

	3.2   PREPARATION 
	.1 Clean and dry pipes and fittings before installation.
	.2 Obtain approval of pipes and fittings from Departmental Representative prior to installation.

	3.3   BEDDING
	.1 Excavate pipe trench as specified in Section 31 23 25 – Rock and Gravel Fill for work of this section.  Hand trim excavation for accurate placement of pipe to elevations indicated.
	.2 Place bedding material at trench bottom, level materials in continuous layer not exceeding 200 mm compacted depth.
	.3 Maintain optimum moisture content of bedding material to attain required compaction density.

	3.4   INSTALLATION – CATCH BASINS AND MANHOLES
	.1 Work to be in accordance with Section 33 05 13 -  Manholes and Catch Basin Structures.

	3.5   FIELD QUALITY CONTROL
	.1 Repair or replace pipe, pipe joint or bedding found defective.
	.2 When directed by Departmental Representative, draw tapered wooden plug with diameter of 50 mm less than nominal pipe diameter through sewer to ensure that pipe is free of obstruction.
	.3 Remove foreign material from sewers and related appurtenances by flushing with water.
	.4 Do infiltration and exfiltration testing as specified herein and as directed by Departmental Representative. Perform tests in presence of Departmental Representative. Notify Departmental Representative 24 h in advance of proposed tests.
	.5 Carry out tests on each section of sewer between successive manholes including service connections.
	.6 Install watertight bulkheads in suitable manner to isolate test section from rest of pipeline.
	.7 Exfiltration test:
	.1 Fill test section with water to displace air in line. Maintain under nominal head for 24 hours to ensure absorption in pipe wall is complete before test measurements are begun.
	.2 Immediately prior to test period add water to pipeline until there is head of 1 m over interior crown of pipe measured at highest point of test section or water in manhole is 1 m above static ground water level, whichever is greater.
	.3 Duration of exfiltration test: 2 hours.
	.4 Water loss at end of test period: not to exceed maximum allowable exfiltration over any section of pipe between manholes.

	.8 Infiltration test:
	.1 Conduct infiltration test in lieu of exfiltration test where static ground water level is 750 mm or more above top of pipe measured at highest point in line to be used.
	.2 Do not interpolate a head greater than 750 mm to obtain an increase in allowable infiltration rate.
	.3 Install watertight plug at upstream end of pipeline test section.
	.4 Discontinue pumping operations for at least 3 days before test measurements are to begin and during this time, keep thoroughly wet at least one third of pipe invert perimeter.
	.5 Prevent damage to pipe and bedding material due to flotation and erosion.
	.6 Place 90 degrees V-notch weir, or other measuring device approved by Departmental Representative in invert of sewer at each manhole.
	.7 Measure rate of flow over minimum of 1 hour, with recorded flows for each 5 min interval.

	.9 Infiltration and exfiltration not to exceed 5.5 L per hour per 100 m of pipe, including service connections.
	.10 Repair visible leaks regardless of test results.
	.11 Television and photographic inspections:  carry out inspection of installed sewers by television camera, photographic camera or by other related means.
	.12 Provide certification of test acceptance. Provide Departmental Representative with copy of video tape, digital format and certification of corrected deficiencies. If retesting is required Contractor to pay cost.

	3.6   PROTECTION OF FINISHED WORK
	.1 Protect installed work.
	.2 Protect pipe and aggregate cover from damage or displacement until backfilling operation is in progress.

	3.7   SCHEDULES
	.1 Sizes noted on drawings.
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