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Thorsen Creek Waste Landfill Operations Contract Request for Proposals

SECTION 1 - REQUEST FOR PROPOSALS

The Central Coast Regional District (CCRD) invites proposals from qualified machine operators to perform all
heavy machine operations at Thorsen Creek Landfill, located in the vicinity of Thorsen Creek, Bella Coola, BC. ltis
the intent of this Request for Proposals (RFP) to identify a lead proponent and negotiate a contract for provision of
landfill equipment and its operation at Thorsen Creek Landfill. The initial term of the contract is five (5) years,
commencing January 1, 2027 and ending December 31, 2032. Contract rates are subject to annual Consumer
Price Index (CPI) adjustment in each year of the contract, including any extension years.

Please reference Schedule A for a detailed list of contract specifications. \Work associated with this contract
includes but is not limited to:

e Two (2) days per week, coordinate with transfer station attendant to relocate the contents of the 4-yard
bins of putrescible waste from the transfer station to the active face at the landfill;

e Coordinate with the transfer station attendant to receive waste on closed days, as needed,

e Operate the Site on any special levy, community clean-up, or other additional operating days
designated by the CCRD, as described in Schedule A,

e Coordinate with transfer station attendant the transfer of the 30 yard roll off bins of metal,
construction/demo debris, and wood/cardboard from Transfer Station to appropriate sites at landfill;

e Compaction and cover of all putrescible wastes at the end of each day of operation with approved
cover material; and

¢ Maintenance of all parts of the access roads/drop-off areas not otherwise maintained by others.

¢ Maintain the electric fence around the landfill.

The minimum equipment required by the proponent for this contract is:

e A combination of a 25 tonne (or larger) tracked excavator, front-end loader & dump truck, or

e A 25 tonne (or larger) tracked excavator and a suitable combination of equipment capable of achieving
compaction of waste, transport/spreading of cover material, burning of wood and cardboard piles,
organization/mounding of metal pile and snow removal.

Proposals will be submitted by email, in pdf format, to ops@ccrd.ca no later than 4:00 p.m., local time, Friday,
August 28, 2026. The email subject line should read: “2027 TC Landfill RFP Operations Proposal”. Proposals will
be evaluated by a minimum of three CCRD staff with the intention of identifying a lead proponent and entering into
negotiations with the lead proponent to confirm contract terms. If satisfactory terms cannot be reached within a
reasonable amount of time, then CCRD may cease negotiations, and either engage the next highest scoring
proponent in negotiations or cancel the RFP process.

RFP packages may be obtained from the Central Coast Regional District office at 626 Cliff Street, Bella Coola,
B.C., or on the CCRD website at Central Coast Regional District (CCRD) . Interested parties are asked to register
with the CCRD to receive any additional information or addendums that may be issued prior to the closing date.
Registration can be completed by email at ops@ccrd.ca.

The CCRD will not be responsible for any costs incurred by a proponent in preparing a proposal.

The highest scoring proposal will not necessarily be accepted. The Central Coast Regional District unequivocally
reserves the right to waive formalities in or reject any or all proposals, or accept the proposal deemed most
favorable in the interest of the Central Coast Regional District.

There will be no mandatory pre-bid meeting or site visit, however interested bidders are strongly encouraged to
contact the CCRD Operations Department to schedule a site visit prior to submitting a proposal.

All inquiries must be directed only to the Solid Waste Coordinator, Nicola Koroluk by at 250-982-0081 or by email
at ops@ccrd.ca. Deadline for inquires is August 21, 2026 by 4:00 p.m.
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SECTION 2 - INSTRUCTIONS TO PROPONENTS

Submission of Proposals

1.

Proponents must submit proposals by email, in pdf format, to ops@ccrd.ca no later than 4:00 p.m., local time,
Friday, August 28, 2026. The email subject line should read: “2027 TCWRC RFP Operations Proposal’.
Proposals received after the Closing Time will not be considered. They will be returned to the proponent(s)
unopened.

Proposals must be submitted on the SECTION 3 - Proposal Form supplied in this document.

The Proposal Form shall be dated, shall show the full legal name and business address of the Proponent and
shall be signed with the usual signature of the person or persons authorized to bind the Proponent. The name
of each signatory shall be clearly imprinted below the signature.

Proponents must be sure to fill out and enclose all three pages of the Proposal Form.

Proponents may be required after the opening of proposals to submit evidence of their resources and their
ability to carry out the Work specified under the Contract.

Before submitting a proposal, the Proponent shall carefully examine the documents and the site of the Works
and shall fully inform him/herself as to the existing conditions and limitations which may influence the proposal
and affect the execution of the Works.

Should any proponent find discrepancies or omissions in the RFP documents, or should any other questions
arise concerning the Work as required under the Contract, proponents should at once, request explanation,
clarification or interpretation, BEFORE submitting their proposal.

A Proponent who has already submitted a proposal may submit a further proposal at any time up to the
Closing Time. The last proposal received from a proponent prior to the Closing Time shall supersede and
invalidate any and all proposals previously submitted by the proponent. A proponent may withdraw its
proposal at any time up to the Closing Time.

Any party owing monies to the CCRD must settle all debts before any proposal documents will be considered.

Mandatory Components

Proponent’s Qualifications

1. The following mandatory criteria must be met or exceeded and documented within the contents of the

Proposal Form:
(a) Contractor can provide the following equipment:

e A tracked excavator with a weight classification of at least 25 tonnes and equipped with a
digging bucket, clean up bucket and hydraulic thumb; a front-end wheel loader with bucket, a
dump truck capable of moving cover material and metals and snow removal equipment; OR

e A tracked excavator with a weight classification of at least 25 tonnes and equipped with a
digging bucket, clean up bucket and hydraulic thumb and a combination of equipment capable of
achieving compaction of waste, transport/spreading of cover material, burning or wood and
cardboard piles, organization/mounding of metal pile and snow removal.

(b) Provision of WorkSafe BC coverage and in good standing with WorkSafe BC.

(c) The Contractor’s superintendent or designate capable of operating heavy equipment, fire response
and repairing/troubleshooting electric fence issues, must be capable of responding to landfill
emergencies within (1) hour of notification from the regional district or other first responders.

2. The following are preferred qualifications and will form a portion of the proposal evaluation criteria in relation

to Contractor Experience:

(a) The proponent has at least three (3) years’ experience, within the past ten (10) years, operating heavy
equipment in landfill operations at a provincially permitted landfill, OR in comparable heavy
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construction or earthmoving operations — such as quarry or aggregate/gravel pit operations, road or
site construction, or similar work involving excavation, material handling, grading and compaction.

(b) The Proponent’s proposed Superintendent, or designate, has successfully completed the SWANA
Landfill Operations Basics Course (or another course acceptable to the Ministry), or commits to
completing such training within six (6) months of the contract award.

(c) The proponent’s proposed superintendent or designate has demonstrated proven performance over a
period of 3 years of landfill operations at a provincially permitted landfill, or in comparable heavy
construction or earthmoving operations as described above, in the past 10 years.

Sub-contractors

1.

When Sub-Contractors are engaged, the Contractor shall, for the purposes of the Workers Compensation Act,
and for the duration of the Work of this Contract be the "prime contractor" for the "Work site", and do
everything that is reasonably practicable to establish and maintain a system or process that will ensure
compliance with the Act and its regulations, as required to ensure the health and safety of all persons at the
"Work site".

Proponents shall list any proposed Sub-contractors in the area provided on the Proposal Form. The CCRD
reserves the right, without any liability to the CCRD to reject any proposed Sub-contractor and to require the
Proponent to substitute another Sub-contractor that is acceptable to the CCRD.

Sub-contractors identified in the Proposal shall not be changed without the written consent of the CCRD.

Insurance Coverage

1.

As a condition of award of the Contract, and prior to any commencement of work, the successful proponent
shall provide Certificates of Insurance to cover Comprehensive General Liability as specified in Part 8 of the
attached sample contract. This is currently set at $5 million.

Pricing Requirements

1.

The proposed pricing shall be expressed in Canadian currency, and shall be all inclusive, including but not
limited to all labour, materials, equipment, freight, customs and excise duties, and taxes, save and except only
GST.

There is no guarantee of extensions to the contract beyond the initial five-year term, and as such, proponents
are cautioned to submit pricing based on this.

The Regional District will entertain a maximum annual increase in contract rates with respect to Consumer
Price Index increase. The CPI increase will be based on the British Columbia Consumer Price Index for all-
items (monthly, not seasonally adjusted) as posted by Statistics Canada for the previous 12-month period
ending September 30t of the current contract year. For clarity, the CPI adjustment applies in each year of the
contract, including any extension years.

If by mutual agreement, the Regional District and Contractor agree to extend the contract as described in
Section 1, the Contractor and Regional District will seek to have the contract extension completed by October
31, 2029.

Addenda

1.

If there are to be any changes in the defined scope of work or specifications, registered proponents will be
informed, prior to the close of the period allowed for receiving proposals, by means of an Addendum, a written
communication issued by the CCRD. All Addenda shall become a part of the RFP Documentation.
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Evaluation of Proposals

1. All proposals submitted in accordance with the Instructions to Proponents will be evaluated by CCRD staff to
determine which proposals meet the all-mandatory criteria. Those meeting the mandatory criteria will then be
scored with the following points awarded for each criteria:

(a)

Criteria Possible Score Contractor Score
Pricing 40
Contractor Experience | 40
Dedicated Equipment | 20
Total Possible score 100

2. Proponents will be ranked based on the above criteria and then the Contractor with the highest score will be
contacted in order to enter into ‘frontrunner’ negotiations. At the frontrunner negotiation stage, the CCRD
reserves the right to request references or other documentation in support of the proposal. This is an
opportunity for both the Regional District and Proponent to finalize contract details. If both parties are satisfied,
then a contract will be executed by the respective parties. If the two parties fail to reach an agreement within a
period of time acceptable to the Regional District, then next highest ranked proponent will be contacted to
initiate ‘frontrunner’ negotiations.
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SECTION 3 - PROPOSAL FORM

THORSEN CREEK WASTE & RECYCLING CENTRE

OPERATION CONTRACT

Proposal Submitted By:

)
)
)
)
)
)
)

To:

Central Coast Regional District
Box 186
Bella Coola, BC VOT 1C0

PART 1 - PRICING.

Proposal Form

Name and address
of Proponent

I/We, propose the following pricing (in Canadian Dollars) to perform the duties as described in the RFP Package

for Operation of Thorsen Creek Waste and Recycling Centre and for Force Account Work (Hourly work requested
by CCRD over and above contractual obligations) for the period commencing January 1, 2027 and extending until
December 31, 2032.

ITEM DESCRIPTION OF WORKS /SERVICES TENDERED RATE/PRICE
NO (GST EXCLUDED)
Monthly fee for operation of Thorsen Creek Landfill and Transfer Station (in
1. . $ / month
accordance with sample contract)
Special levy / additional operating day designated by the CCRD - per day,
2. ‘ $ / day
all found price
3. Force Account Rate Dozer — all found price $ / hour
4, Force Account Rate Front End Loader - all found price $ / hour
5. Force Account Rate Excavator — all found price $ / hour
6. Force Account Rate Dump Truck — all found price $ / hour
7. Force Account Rate - Superintendent — all found price $ / hour
8. Force Account Rate - General Labourer — all found price $ / hour
9. Authorized supplies and expenses — Material costs/expenses on individual | At cost
items valued at more than $100 to be substantiated with copies of
receipts. Cost is deemed to be the net pre-tax amount.
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PART 2 - CONTRACTOR EXPERIENCE

Proposal Form

Contractor Personnel

Number of Years
of Relevant
Experience
(landfill, quarry,
or comparable
heavy
construction)

Details (include relevant experience and location of key
personnel)

Contractor/Business

Superintendent
Name:

Attendant
Name:

Attendant
Name:

Subcontractor
Name:
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PART 3 — CONTRACTOR EQUIPMENT DEDICATED TO LANDFILL SITE

Type of Proposed Details (Make, Model, Year, Hours, Condition, Leased or Owned, Current Location)
Equipment

PART 4 — SUB-CONTRACTORS (IF ANY)

Name of Sub-contractor Description of Sub-contractor Role
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| acknowledge that | have read and understood the requirements and specifications within the
sample contract included with the RFP Package, and that the information included in my
proposal is accurate and free of any misrepresentation.

Dated:

Signature

Name (Printed)

Position

WorkSafe BC No. (I/We certify I/we are a member in good standing)

GST Registration No.
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Section 4 Example Contract Containing Contract Specifications



Central Coast

REGIONAL DISTRICT

PO Box 186, Bella Coola, BC VOT 1CO Telephone 250-799-5291 Fax 250-799-5750

THORSEN CREEK LANDFILL OPERATOR CONTRACT
THIS AGREEMENT is made XX, 2026
BETWEEN:
CENTRAL COAST REGIONAL DISTRICT
626 Cliff Street

Box 186,
Bella Coola, BC VOT 1CO

(“CCRD”)
AND:
TBA
Address
(“Contractor”)
BACKGROUND

A. CCRD is a regional district established and incorporated pursuant to the Local
Government Act.

B. Contractor, doing business as XXXX.

C. The Contractor responded to Request for Proposal: Contractor Regional District Thorsen
Creek Landfill Operations Contract — Month xx, Year (File No. RFP OPS-XXXX-XX), and
has agreed to provide landfill operation services as described therein for the CCRD on
the terms and conditions set out herein.

TERMS OF AGREEMENT

In consideration of the premises and the covenants, agreements, representations, warranties,
and payments contained in this Agreement, the parties agree as follows:

PART 1 - DEFINITIONS

1. In this Agreement:

a. “Additional Contracted Equipment’ means equipment not owned by the
Contractor that the Contractor must hire in order to conduct landfill operations at
the Thorsen Creek Landfill in accordance with landfill requirements.
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b. “Agreement” means this agreement, including the appendixes hereto;

c. “Equipment’ means the equipment and specifications for equipment listed in
Appendix “D”;

d. “Notice” means notice in writing delivered to either party as set out in sections 52
and 54;

e. “Services” means the landfill specifications set out in Schedule A

f. “Term” means the term set out in section 3;

2. The following Appendices and Schedules will be read with and form part of this Agreement:
Appendix “A” Thorsen Creek site Map;
Appendix “B” Operational Certificate MR-422;
Appendix “C” Design Operations and Closure Plan;
Appendix “D” BYLAW 551 Solid Waste Disposal Rates and Charges;
Appendix “E” Equipment and Supplies; and
Schedule “A” Landfill Operation Specifications

PART 2 - TERM

3. Subject to sections 4, 5, and 6, the term of this Agreement is for the period commencing on
January 1, 2027 and terminating on December 31, 2032.

4. The CCRD may terminate this Agreement by Notice immediately if the CCRD has set a time
limit for compliance, rectification, or both pursuant to sections 24 and 25 and the Contractor
fails to comply or rectify the non-compliance within the time limit.

5. Either party may terminate this Agreement without cause, however, Notice of such
termination must be given at least 6, (six), months prior to termination.

6. CCRD reserves the right at its exclusive option to terminate this Agreement by written notice

effective immediately without further liability of any kind in either of the following
circumstances:

a. the Contractor is adjudged bankrupt or makes a general assignment for the
benefit of creditors, or a receiver, trustee in bankruptcy or similar officer is
appointed to take charge of all or part of its property; or,

b. any Force Majeure event which lasts longer than 30 days.

PART 3 - SERVICES

7.

The Contractor agrees to provide the Services as described herein and will carry out the
Services as well as any other duties and responsibilities that the parties may agree to or the
CCRD may direct and require by providing Contractor with Notice thereof. Such additional
duties and responsibilities shall be included in the definition of Services and confirmation if
such changes, and the terms thereof, shall be added as an additional Appendix to this
Agreement.



10.

11.

12.

13.

14.

15.

16.
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The Contractor will perform the Services with such degree of care, skill, and diligence as
would reasonably be expected from a person or entity performing services similar in scope,
nature, and complexity as the Services in accordance with industry practices and standards
in the Province of British Columbia.

The Contractor shall provide all necessary equipment, materials, labour, supervision and
perform all work, and fulfil everything as set forth and in strict accordance with this
Agreement.

The Contractor shall, at their own expense, procure all permits, certificates, and licenses
required by law for the execution of the Services, and shall comply with all Federal,
Provincial and local laws, regulations, and bylaws affecting the execution of the Services.

The Contractor shall operate in accordance with WorkSafe BC regulations and other
applicable policies of the CCRD.

The CCRD reserves the right to request monthly or weekly meetings to address issues or
concerns. Problems and concerns should be addressed contemporaneously via email
during the month or week as they arise. The discussions at weekly or monthly meetings will
be documented in writing. If there are no issues during the month, or week, either party can
request to postpone the meeting to the next period meeting by written mutual agreement.

The CCRD reserves the right to request to meet the Contractor prior to beginning Services
to review all site locations, expectations, and responsibilities during the Term.

Nothing contained in this Agreement shall be construed as delegating authority to the
Contractor or authorizing the Contractor to hold itself out as an employee of the CCRD. The
relationship set out in this Agreement is purely contractual.

The Contractor agrees to conduct themselves as appropriate in all situations and generally
not to do anything that would adversely affect the interests of the CCRD.

The Contractor agrees to be subject to and comply with the CCRD'’s policies, rules, and
bylaws, as amended from time to time. The Contractor is responsible to inform themselves
of the details of the CCRD’s policies, rules, and bylaws and amendments thereto. If there is
conflict between this Agreement and any such policy, rule, or bylaw, this Agreement shall
prevail to the extent of the inconsistency.

PERSONNEL

17.

18.

The Contractor shall ensure that properly trained personnel are available during operating
hours who, in the absence of the Contractor, possess sufficient skills, qualifications, and
experience to operate the Equipment and carry out the full scope of the Services as
required.

The CCRD reserves the right, without any liability to the CCRD, to notify the Contractor
regarding any sub-contractors or employees of the Contractor who have failed to comply
with the requirements of this Agreement and to require the Contractor to substitute another
sub-contractor or employee that is acceptable to the CCRD.

EQUIPMENT

19.

Except as specified herein, the Contractor shall provide the Equipment required for the
execution of the Work prior to December 1, 2026, and at that time, shall provide the CCRD
with the particulars of the Equipment so acquired including make, model, model year, VIN,
and accessory equipment.
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20. The Contractor will ensure that the Equipment shall be available during the days of
operation, and without limiting the generality of the foregoing, shall be available on an on
call basis. In case of breakdowns, the Contractor will ensure there is a back-up plan and
supporting equipment available to keep landfill operations going without interruption.

21. All Equipment provided by the Contractor shall be capable of performing the Services in
accordance with this Agreement

22. The Contractor will ensure their employees are trained in the safe use of Equipment.

SAFETY

23. The Contractor shall be solely and completely responsible for ensuring safety of all
employees, persons, and property, (including CCRD staff, CCRD employees, CCRD sub-
trades, and the public), relating to their performance of the Services and shall:

a. hold at least one documented safety meeting each month;
b. provide an annual training safety course for all employees;
c. provide the CCRD with documents regarding the training referenced herein;
d. equip all vehicles with appropriate warning lights and back-up signals; and,
e

report hazards immediately.

PART 4 - NON-COMPLIANCE

24 If the Contractor fails to observe, perform, or comply with any provision of this Agreement,
then the CCRD may, at its sole discretion:

a. allow the Contractor to continue to provide the Services with a time limit for
compliance, rectification, or both; or,

b. suspend all or part of the Services, including payments in whole or in part, and
give the Contractor a time limit for compliance, rectification, or both.

25. If the CCRD has set a time limit for compliance, rectification, or both and believes that the
Contractor has failed to meet the time limit, the CCRD may employ whatever means
necessary to rectify that non-compliance, including performance of the Contractor’s
obligations on the Contractor’s behalf and/or termination of this Agreement in accordance
with the provisions of PART 2, and the Contractor shall pay an amount equal to all costs
reasonably incurred by the CCRD in rectifying the non-compliance.

PART 5 — INDEPENDENT CONTRACTOR

26. The status of the Contractor in providing the Services under this Agreement shall be that of
an independent contractor and nothing contained in this Agreement shall be construed or
interpreted so as to constitute an employment relationship, a partnership, or a joint venture.

27. The Contractor shall be entitled to pursue work with others during the term of this
Agreement providing such work does not interfere with the provision of Services under this
Agreement and does not constitute a conflict of interest.

28. The Contractor acknowledges and agrees that this Agreement expires at the end of the
Term as set out in Part 2 and that upon expiry, no further obligations will be owed by the
CCRD to the Contractor.



29.
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The Contractor is fully responsible for the planning, organization, and delivery of all aspects
of the Services subject only to any reasonable instructions given to it by the CCRD from time
to time.

PART 6 - COMPENSATION

30.
31.

32.

33.

34.

35.

36.

During the Term, the CCRD will pay the Contractor the fees set out in Schedule X.

For services outside of the landfill facility, payment will be made in accordance with machine
rates in Appendix D separately from the regular fee.

The Contractor shall provide the equipment listed in Appendix “X” herein and shall track the
monthly use of equipment and accessory equipment. The Contractor shall provide a written
report within 3 days of the end of each month of the equipment and accessory equipment
used for that previous month.

If the Contractor hires Additional Contracted Equipment, the CCRD shall only be required to
pay the actual costs of such hiring upon submission of the invoice for services from the
owner of such Additional Contracted Equipment and upon provision of a written report from
the Contractor verifying the necessity of hiring the Additional Contracted Equipment.

The hourly rate for equipment and accessory equipment used during the first year of the
Term shall be as set out in Appendix “D”. The rates set out in Appendix “X” for equipment
and accessory equipment shall be adjusted in January of each successive year of the Term
based on the British Columbia Blue Book Rates for that year.

The applicable British Columbia Blue Book Vehicle Hire Rates for fuel adjustments for each
month of the Term, as promulgated from time to time, shall be added to the hourly
compensation set out in Appendix “X”

The yearly fixed fee will be reviewed in January of each year of the Term and on mutual
agreement shall be adjusted up or down based on:

a. changes to the scope of the work undertaken during the previous year;
b. exceptional circumstances;

c. actual equipment usage during the previous year; and,

d

changes in insurance costs.

PART 7 - COVENANTS

37.

38.

The Contractor represents and warrants that they possess the necessary qualifications,
skills, experience, resources, and expertise to provide the Services to the standards set out
in section 8, and acknowledges and agrees that the CCRD has entered into this Agreement
based on such representations and warranties.

The Contractor acknowledges that in the performance of its responsibilities hereunder, the
Contractor may have access to confidential information and records, and the Contractor
shall maintain strict confidentiality concerning any information, data, reports, instructions, or
directions received from or delivered by the CCRD in connection with the providing of any
Services under this Agreement.
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PART 8 - INSURANCE

39.

40.

41.

42.

43.

44.

45.

46.

47.

Without restricting the indemnification requirements contained in this Agreement, the
Contractor shall, at its own expense, provide and maintain, during the term of this
Agreement, the following insurance coverage:

a. Commercial General Liability as described in section 42,
b. Automobile Liability as described in section 43; and,
c. Pollution Liability as described in section 44.

All such insurance must be primary and not require the sharing of any loss by any insurer of
the CCRD and the CCRD shall be an additional insured in such policies.

Insurance shall be placed with Insurers registered in and licensed to underwrite such
insurance in Canada. All such insurance shall be at no expense to the CCRD. If the CCRD
requires additional Insurance Coverage to be obtained by the Contractor, the additional
expense of such additional insurance shall be borne by the CCRD.

Commercial General Liability insurance, in an amount not less than $5 million inclusive per
occurrence against bodily injury, personal injury, and property damage and including liability
assumed under the Agreement. Such policy(s) of insurance shall include, but not be limited
to:

Products and Completed Operations Liability;
Owner’s and Contractor’s Protective Liability;
Contingent Employer’s Liability;

Blanket Written Contractual Liability;
Personal Injury Liability;

Non-Owned Automobile Liability;

Cross Liability;

Employees as Additional Insureds; and,
Broad Form Property Damage;

~T@ ™0 a0 T

Automobile Liability insurance on all vehicles owned, operated, or licensed by the Contractor
in an amount not less than $2 million inclusive per occurrence.

Pollution liability insurance coverage in an amount not less than $2 million inclusive per
occurrence.

Under this Agreement, the Contractor will provide and maintain WorkSafeBC coverage
throughout the Term for all employees and shall be the named Prime contractor, and will
ensure that any subcontractor used in the undertaking of the required Services is also
covered through their own WorkSafe BC insurance or covered under the Contractor’s own
WorkSafe BC account.

The Contractor shall, prior to the commencement of Services and before any payments are
made under this Agreement, file with the CCRD evidence of insurance coverages in the
form of a completed Certificates of Insurance. When requested by the CCRD, the Contractor
shall provide certified copies of required insurance policies.

The insurance policies, except for ICBC Automobile Liability Insurance, shall provide that
the insurance shall not be cancelled or materially changed so as to affect the coverage
provided under the Agreement, without the Insurer giving at least thirty (30) days prior
written notice to the CCRD.
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48. Failure to provide the required insurance documentation shall result in termination of this
Agreement.

49. If the insurance policies expire prior to the end of the Agreement Term, the Contractor shall
provide the CCRD evidence of insurance renewal in the form of a completed Certificate of
Insurance, at least ten (10) days prior to the expiry date of the policies listed in this and
Schedule.

50. The Contractor shall ensure that all its subcontractors performing Services under this
Agreement carry insurance in the form and limits specified in this Part.

PART 9 - INDEMNITY

51. The Contractor will indemnify, release, and save harmless the CCRD and its elected and
appointed officials, officers, employees, agents, contractors, successors and assigns, (the
“Indemnified Parties”), from any and all liabilities, actions, damages, claims, losses, orders,
fines, penalties, costs and expenses, including the full amount of all legal fees and expenses
that may be brought against, or suffered or incurred by the Indemnified Parties, in any way
directly or indirectly arising from or in connection with the performance of the Services,
activities, actions or omissions of the Contractor or any of its employees, subcontractors,
agents, licenses, servants, invitees or anyone for whom the Contractor is in law responsible,
in relation to the Services or in connection with this Agreement. The indemnities set out in
this paragraph do not include indemnifications for negligence or wilful or malicious
misconduct on the part of the Indemnified parties or a person for whom the CCRD is
responsible at law. This section will survive termination of this Agreement.

NOTICES

52. Any notice permitted or required to be given by a party hereunder shall be given in writing,
and may be delivered by hand, sent by facsimile transmission or email, or forwarded by
ordinary or registered mail to the addresses, fax numbers and email addresses set forth
below, or to such other addresses as may from time to time be provide by the parties in
writing.

53. Any notice delivered by hand or sent by facsimile or email shall be deemed to be given and
received at the time of sending. Any notice that is sent by ordinary or registered mail shall
be deemed to have been received by the party to whom it is addressed on the fourth (4'")
business day (Saturdays, Sundays and statutory holidays excluded) following the date of
posting, provided that Canada Post service is not interrupted by strike or lock-out at the time
of posting or within four (4) business days thereafter, in which case the notice shall only be
effective once it is actually delivered.

54. Notices under this Agreement are to be delivered as follows:

To the CCRD:

Central Coast Regional District
626 Cliff Street

Box 186

Bella Coola, BC VOT 1CO

Attention: Nicola Koroluk Solid Waste Coordinator
Email: nkoroluk@ccrd.ca
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To the Contractor:
TBA

Address

Attention:

Fax:

Email:

PART 10 — DISPUTE RESOLUTION

55. If the parties to this Agreement are unable to agree on the interpretation or application of
any provision in the Agreement, or are unable to resolve any other issue relating to this
Agreement, the parties agree to the following process in the order it is set out:

a. the party initiating the process will send written notice to the other party; and,

b. the parties will promptly, diligently and in good faith take all reasonable measures
to negotiate an acceptable resolution to the disagreement or dispute;

56. If the parties are unable to negotiate a resolution within 30 days of the date the written
notice was sent advising of the dispute, the parties may request the assistance of a skilled
mediator agreed to by the parties within 30 days written notice of a request to appoint a
mediator by any party, failing which the mediator will be appointed by the B.C. International
Commercial Arbitration Centre (BCICAC), and unless the parties agree otherwise, this
mediation will follow BCICAC rules and will terminate 60 days after the appointment of the
mediator.

57. If the parties are unable to resolve the dispute under section 56 the parties agree to refer the
matter to a single arbitrator under the Commercial Arbitration Act or any successor
legislation and to accept the arbitration ruling as final and binding. If the parties are unable
to agree on a single arbitrator within 60 days following the end of mediation, the BCICAC will
appoint an arbitrator. The arbitration will follow the rules of the Commercial Arbitration Act
unless the parties agree otherwise.

58. Unless otherwise agreed by the parties or ordered by an arbitrator, each party will pay an
equal share of the costs for the dispute resolution process.

59. Despite any other provision of this Agreement, no party will interrupt or terminate this
Agreement during any attempt to resolve issues through the dispute resolution process set
out in this part.

ENTIRE AGREEMENT

60. This Agreement constitutes the entire agreement between the parties with respect to the
provision of the Services and there are no representations or warranties, express or implied,
statutory or otherwise and no collateral agreements other than as expressly set forth or
referred to in this Agreement.

61. The parties may, by written agreement, amend this Agreement.

TIME OF THE ESSENCE

62. Time will be the essence of this Agreement.

APPLICABLE LAW

63. This Agreement will be governed by and interpreted in accordance with the laws of British
Columbia.
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64. If any portion of this Agreement is held invalid by a court of competent jurisdiction, the
invalid portion shall be severed and the decision that it is invalid should not affect the validity
of the remainder of this Agreement.

SUCCESSORS AND ASSIGNS

65. This Agreement will enure to the benefit of and be binding upon the parties and their
respective successors and assigns.

HEADINGS

66. The headings appearing in this Agreement are inserted for convenience of reference only
and will not affect the interpretation of this Agreement.

AS EVIDENCE OF THEIR AGREEMENT the parties have executed this Agreement as of the
day and year first above written.

TBA dba TBA by its authorized
signatory

— N N N N N N

Name, Witness

SIGNED BY CENTRAL COAST
REGIONAL DISTRICT

Curtis Slingerland, CAO

— N N N N N S N N

Alsid Prime, Corporate Officer
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APPENDIX “B” OPERATIONAL CERTIFICATE MR-422;



% Fnvirgnmental Protection

MINISTRY OF
Cgfg&s llg_l A ENVIRONMENT

Operational Certificate
MR-4223

Under the Provisions of the Environmental Management Act and in Accordance with the
Approved Central Coast Regional District Solid Waste Management Plan
Central Coast Regional District
P.0. Box 186
Bella Coola BC VOT 1C0

is authorised to discharge refuse to land and air contaminants to air from municipal solid
waste sources located near Bella Coola, British Columbia, subject to the conditions listed
below. Contravention of any of these conditions is a violation of the Environmental
Management Act and may result in prosecution,

The issuance of this Operational Certificate supersedes all previous versions of Permit
PR-4223 issued the Environmental Management Act.

1. AUTHORISED DISCHARGES

[.1. This subsection applies to the discharge of municipal solid waste from the Bella
Coola Valley and surrounding area to land. The site reference number for this
discharge is E210037.

1.1.1. Rate of Discharge

The maximum authorised rate of discharge is 1,300 tonnes/yr.

1.1.2. Characteristics of the Discharge

The refusc shall be typical municipal solid waste. Hazardous Waste shall
be excluded from the landfill except waste asbestos, hydrocarbon
contaminated soils, and household hazardous waste.

The disposal of waste asbestos in compliance with the Hazardous Waste
Regulation is authorised at the landfill.

Douglas 1. Hill, P.Eng.
‘or Director, Environmental Management Act

Date Issued: ~ APR 1 2 2006

Page: | of §
Operational Certificate: MR 4223
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1.2,

1.1.3.

The management of hydrocarbon contaminated soils, in compliance with
the Contaminated Sites Regulation is authorised in an area of the landfill
approved by the Director. Hydrocarbon contaminated soils meeting the
“Industrial” standard of the Contaminated Sites Regulation may be used as
intermediate cover.

Authorised Works

The authorised works are a landfill, surface drainage diversion works and
related appurtenances approximately located as shown on the attached Site
Plan.

Location of the Point of Discharge

The location of the point of discharge is unsurveyed portion of the NW %
of Section 30, Township 1, Range 3, Coast District, approximately as
shown on the Site Plan

This subsection applies to the discharge of air contaminants from regulated open
burning of cardboard and wood residue from municipal sources.

1.2.1.

1.2.2.

1.2.3.

Rate of Discharge

The maximum cumulative number of days during which air contaminants
may be released shall not exceed 150 days per year. The maximum
authorised quantity of waste that may be burned is 400 tonnes/year.

Characteristics of the Discharge

The characteristics of the discharge shall be typical of open burning of
cardboard and wood residue conducted under well conirolled conditions.

Location of the Point of Discharge

The location of the point of discharge is the same as described in
Section 1.1.4.

2. GENERAL REQUIREMENTS

2.1.

Maintenance of Works and Emecrgency Proccdures

The Operational Certificate Holder shall inspect the authorized works
regularly and maintain them in good working order. In the event of an
emergency or condition beyond the control of the Operational Certificate
Holder which prevents effective operation of the approved method of pollution

Date Issued: APR 1 2 2006 ouglas] Hill, P.Eng.

Page: 2 of 8

For Director, Environmental Management Act

Operational Certificate: MR 4223
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2.2,

control, the Operational Certificate Holder shall immediately take appropriate
remedial action and shall notify the Director or an Officer designated by the
Director:

2.1.1. by telephone if the condition occurs between the hours of 08:00 and
16:30, Monday to Friday on normal working days; and

2.1.2. by facsimile transmission if the condition occurs at any other time.

All such reports must be received within 24 hours of the detection of the
occurrence.

In addition, emergencies involving major effluent discharges that could affect
public health and spills subject to the requirements of the Spill Reporting
Regulation, shall be immediately reported to the Provincial Emergency
Program at 1-800-663-3456.

Process Modifications

The Operational Certificatc Holder shall have written approval from the Director
prior to implementing changes to the authorised works that may result in
discharges exceeding the characteristics authorised under this Operational
Certificate.

Site Access

‘The Operational Certiticate Holder shall control access to the site. An attendant
shall be on duty on all days that the facility is open. The gate to the site shall stay
locked on non-operational days. The Operational Certificate Holder may allow
access to the site on non-operational days to selected individuals to deposit refuse
which isnot attractive to bears. Food waste or waste contaminated by food shall
not be deposited on non-operational days. The applicants for extra access
privileges shall be required to return any keys upon request, and shall be
instructed not to make duplicate keys. After hours discharge of putrescible waste
is prohibited.

Date Issued: APR | 2 2006 Touglas J. Hill, P.Eng,

Page: 3 of 8

For Dir¢etor, Environmental Management Act

Operational Certificate: MR 4223
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Date [ssued:

Page: 4 of 8

2.4,

2.6.

2.7.

Landfill Operation

2.4.1. The Operational Certificate Holder shall develop the landfill in a strip
shaped cell pattern. The width of each strip cell shall not exceed 6 metres
and the height shall not exceed 2 metres.

2.4.2. Refuse placed in the active putrescible waste cell shall be compacted at the
end of each operating day. The top surface and the working face of the
active putrescible waste cell shall be covered with a minimum of 15 cm of
clean fill no less than once per week. Suitable alternatives to cover
material on the surface of the working face may be used if approved by the
Director

2.4.3. Final cover of the landfill surface shall be with a layer of compacted soil
no less than 1 metre deep plus a minimum of 0.15 metres of topsoil with
appropriate vegetation established. The final surface of the landfill shall
be crowned to promote runoff of surface waters and to prevent ponding

2.4.4. Provision of surface water diversion works and site restoration as required,
shall be carried out to the satisfaction of the Director.

24.5. Vegetation shall be removed from the surface of the entire site annually.
Litter Control

The Operational Certificate Holder shall control refuse scattered in the
neighboring forested area, along the roads and trails accessing the site, in the
drainage ditches, and within the site area. A thorough pick up of scattered litter
shall be conducted at least twice per year around the site.

Segregation of Recyclable Materials

The Operational Certificate Holder shall segregate large recyclable wastes, such as
large metallic waste and rubber tires of rim size less than or equal to 16 inches, in
a separate area of the site for recycling. Lead acid batteries shall not be accepted
for disposal or storage at the site unless authorized by the Director.

Electric Fencing

2.7.1. Bear Proof Containment of Putrescibles

All putrescible wastes that arrive at the landfili facility must be
immediately contained within a bear proof bin or within a compound
enclosed by an electric fence. Metals and tires stockpiled for recycling,

M/ré‘f/

APR 12 2006 BarBias 1. Hill, P.Cog.

For Director, Environmental Management Act

Operational Certificate: MR 4223
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2.7.2.

2.7.3.

2.7.4.

2.7.5.

2.7.6.

Date Issued: APR 1 2 2005

Page: 5 of 8

wood residue and clean cardboard stockpiled for incineration are not
considered putrescible for the purposes of this Operational Certificate.

Electric Fence Design, Construction and Maintenance

Electric fencing at the landfill site shall be designed, constructed, and
maintained such that bears are prevented from penetrating the fencing at
all times throughout the Period of Operation.

Period of Operation

Electric fencing shall be fully operational during the period of March 1™ to
December 15™ inclusive each year. If snow is present during this period,
any electrificd strands above the snow line shall be isolated from the
remainder of the system and energized. The Operational Certificate
Holder shall not vary the operating period without prior written
authorization from the Director.

Minimum Voltage

Clectric fencing shall be operated with a minimum voltage of 6,000 volts.

Gate Operation

Any access through the electric fencing for vehicles, equipment and
personnel shall consist of an electrified gate system that is closed during
non-operating hours. The gate system shall be electrified to a minimum
voltage of 6,000 volts at all times except when being opened or closed.
Any gate that is open during operating hours shall be monitored for bear
activily during hours of operation

Fence Inspections

The cntire perimeter of the electric fencing shall be inspected at least once
every seven days and the voltage of the fencing measured at several points
along the fencing and at each gate using a proper electric fence volimeter
compatible with the brand of the fence charging unit. Any results less than
the minimum 6,000 volts or any problems which affect operation of the
fence shall be immediately investigated and corrected. In addition, the
Director shall be notified as per section 2.1 in the event that the voltage is
not maintained above 6,000 volts,

In cases of low voltage or sighs of penetration attempts, inspections shall
be increased from once per week to once per day until proper voltage is

I. Hill, P.Eng.
For Director, Environmental Management Act

Operational Certificate: MR 4223
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3.

MONITORING AND REPORTING REQUIREMENTS

3.1

32,

3.3.

3.4.

Water Sampling and Analysis

The Operational Certificate Holder shall collect grab samples from the locations
and at the frequencies listed in Table 1 of this Operational Certificate and have the
samples analyzed for the parameters listed in Table 2 of this Operational
Certificate. The minimum detection limit for analysis shall be as shown in Table
2 of this Operational Certificate.

Sampling Procedure

At sites where sampling is required, the Operational Certificate Holder shall
install a suitable sampling facility and obtain samples in accordance with
procedures described in “British Columbia Field Sampling Manual for
Continuous Monitoring Plus the Collection of Air, Air-Emission, Water,
Wastewater, Soil, Sediment, and Biological Samples,” November, 1996, or by
suitable alternative procedures as authorized by the Director. Proper care should
be taken in sampling, storing and transporting the samples to adequately control
tcmperature and avoid contamination, breakage, etc.

Copies of the above mentioned manual are available from the Queen’s Printer
Publication Centre, P.O. Box 9452, Stn. Prov. Govt, Victoria, British Columbia,
V8W OV7 (1-800-663-6105 or (250) 387-6409), and also available for inspection
at all Environmental Protection Program Offices.

Analytical Procedures

Analyses are to be carried out in accordance with procedures described in the
most recent version of the "British Columbia Environmental Laboratory Manual: -
For the Analysis of Water, Wastewater, Sediment, Biological Materials and
Discrete Ambient Air Samples,” or by suitable alternative procedures as
authorized by the Director.

A copy of the above manual may be purchased from Qucen's Printer Publications
Centre, P.O. Box 9452, Stn. Prov. Govt, Victoria, British Columbia, VEW 9V7
(1-800-663-6105 or (250) 387-6409). A copy of the manual is also available for
inspection at all Environmental Protcction Program Offices.

Quality Assurance

Analysis of samples for parameters designated under the Environmental Data
Quality Assurance Regulation shall be at a laboratory registered for the designated

Date Issued: APR 1 2 2006 DouglgsT. Hill, P.Eng.

Page: 7 of 8

For Dircetor, Environmental Management Act

Operational Certificate; MR 4223
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parameter under the Regulation. In addition, the Operational Certificate Holder
shall participate in quality assurance audits as required by the Regulation.

3.5. Reporting

The Operational Certificate Holder shall report the results of the previous years’

31 of each year.

sampling and quality assurance program to the Director by no later than January

TABLE 1 - Monitoring Sites and Frequencies

Site Site Name Water Quality Sample Frequency
Code
F239642 | Noohalk Creek upstream of field parameters only: once in late winter
highway 20 all parameters: once in early swmmer
E245136 | Noohalk Creek upstream of field parameters only: once in late winter
tandfill all parameters: once in early summer
TABLE 2 - Water Quality Parameters
Parameter Sites MDL
field pH all 0.1 pH units
field temperature all 0.1°C
field conduetivity all 1 pS/cm
alkalinity all | mg/L
chloride all 1 mg/l
sulphate all 1 mg/L
nitrate plus nitrite - N all 0.005 mg/L
ortho-phosphorus all 0.005 mg/L
hardness all | mg/l,
dissolved calcivm all 0.1 mg/L
dissolved iron all 0.05 mg/L
dissolved magnesium all 0.lmg/L
dissolved manganese all 0.001 mg/L
dissolved sodium alt 0.01 mg/L

Dale Issued:

Page: 8 of 8

APR 12 2006

ﬂﬁ% My
as J. Hill, P.Eng,

For Director, Environmental Management Act

Operational Certificate: MR 42273
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Central Coast Regional District
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; Project No. 133800052
. Date: November 15, 2024

Morrison Hershfield now Stantec | Suite 310, 4321 Still Creek Drive, Burnaby, BC V5C 6S7, Canada | Tel 604 454 0402 | morrisonhershfield.com
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1. INTRODUCTION
1.1 Background

Morrison Hershfield (MH) was retained by the Central Coast Regional District (CCRD) to
complete a review of the Thorsen Creek Landfill. Based on site observations and identified
operational issues, MH recommended that a Landfill Design, Operations and Closure Plan
(DOCP) be developed for the Thorsen Creek Landfill.

1.2 Scope of Work

The Landfill Design, Operations and Closure Plan (DOCP) for the Thorsen Creek Landfill was
developed to meet the requirements of the current Operational Certificate MR-4223 (dated April
12, 2006) and in general accordance with the BC Landfill Criteria for Municipal Solid \Waste
(Second Edition, dated June 2016).

The purpose of the DOCP is to specify how the landfill site will be developed and closed,
including the operational requirements and environmental controls that will be in place to
support site development.

1.3 Regulatory Setting

This site is currently licensed as a waste management facility under Operational Certificate
4223, and is authorized to accept landfilled waste, as outlined in the Operational Certificate. A
copy of the current Operational Certificate (MR-4223, issued April 12, 2008) is included in
Appendix C. A new OC is being developed by the Ministry of Environment and Climate Change
Strategy (MoECCS, or MOE) and is currently in draft.

The MOE has issued several guidelines pertinent to solid waste management. The following
regulatory documents are applicable, as they relate to facility construction, operation, closure
and monitoring:

= Landfill Criteria for Municipal Solid Waste, Second Edition (June 2016)
= QOperation Certificate MR-4223 (2006)

Other provincial regulations and guidelines that are applicable include the BC Contaminated
Sites Regulation under the Environmental Management Act, as well as BC water quality
guidelines.

2. SITE DESCRIPTION

2.1 Location and Historic Use

The Thorsen Creek Waste and Recycling Center (TCWRC) is owned and operated by the
CCRD on crown land under License of Occupation No. 5401605. The landfill is located

1 Im MORRISON HERSHFIELD now @ Stantec
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approximately 6.5 km east of Bella Coola, off Chilcotin-Bella Coola highway, towards the end of
Thorsen Road. The site, operated by the CCRD by a contractor, serves as the primary facility
for solid waste management in the Bella Coola Valley. The cleared area for the landfill is located
at latitude 52°21'31.0"N and longitude 126°41'44.1"W. Current operations are only on previously
landfilled areas.

The landfill is operated as a natural attenuation site, such that waste is placed on previously
disturbed ground without an engineered soil or geomembrane basal liner to capture leachate for
treatment.

Commercial cardboard is burned at the TCWRC.

Daily cover material is sourced from a gravel pit located at the southwest end of the landfill
property. The TCWRC has a transfer station dedicated for a public drop-off facility located
across the road from the landfill to the northwest.

2.2 Access and Layout

The Thorsen Creek Landfill is located at the end of Thorsen Creek Road, approximately 6 km
east of Bella Coola. The current site layout and facility components are shown in Figure 1 (next
page). There are two separate facilities at the TCWRC, a transfer station and a landfill. The
transfer station and landfill are fenced separately (including electric fence) and gated, to prevent
any wildlife from entering either of the sites.

The TCWRC offers a wide range of free recycling services, as well as a transfer station for
household garbage, construction and demolition debris, yard waste, appliances and metals.
Stockpiles of tires and white goods are found within the transfer station area.

The Thorsen Creek Landfill is located adjacent to the transfer station and can be accessed by
commercial haulers. A tire stockpile is located south of the landfill. Two borrow pit areas are
located to the south of the landfill where soil is excavated for daily and intermediate cover.
Slightly to the west of the landfill is a metal stockpile. Septic pits are located to the east of the
landfill. They are not under the TCWRC'’s operational control.

2.3 Service Population

The landfill is operated by the CCRD on Crown land, and services a population of approximately
2,000 people in the Bella Coola Valley. Approximately half the population served are members
of the Nuxalk Nation that live on reserve lands. The Nuxalk Nation has a financial agreement
with the CCRD that enables them to participate as a partner in the CCRD’s solid waste service.
It is estimated that the population of the Bella Coola Valley dispose of 900 tonnes of waste per
year at the Thorsen Creek Landfill, which includes residential, commercial and
construction/demolition sources (CCRD Solid Waste Management Plan, February 2017). There
is currently no scale at the TCRWC.

2 I!H MORRISON HERSHFIELD  now @Stantec
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The most recent census data from 2021 indicates that the population of the CCRD has
remained relatively constant since 2016 (approximately 1.6% growth annually). However, for the
purposes of this DOCP report, it is assumed that there will be no growth in the service area.

2.4 Climate

The climate in Bella Coola is a moderate oceanic climate due to its proximity to the Pacific
Ocean, falling exactly on the borderline with the warm-summer humid continental climate and
close to the warm-summer Mediterranean climate and the warm-summer continental
Mediterranean climate. Climate data for Bella Coola is available from the Bella Coola Airport.
Average daily temperatures in Bella Coola range from 23.0 °C in July and -2.6 °C in January.
The average precipitation of Bella Coola is approximately 1,199 mm per year (Environment
Canada, 2016).

2.5 Topography and Drainage

The site is located on an alluvial fan associated with Thorsen Creek and was previously
operated as a gravel pit. Precipitation typically infiltrates into the alluvial fan material, but runoff
does occur from the landfill site and higher areas during high precipitation events. Old logging
trails above the landfill collect some of the precipitation and convey it to the southwest corner of
the site, where it flows down the excavated slope and onto the landfill. Any surface runoff
eventually flows into the tributaries of Noohalk Creek, located to the north of the landfill and east
of the access road. A number of springs discharge on the low ground to the north of the landfill,
and these sustain baseflows in Noohalk Creek during the summer months.

2.6 Surficial and Bedrock Geology

The site is underlain by greenstone and shist bedrock (Baer, 1973). Bedrock is overlain by
greater than 15 m of sand and gravel alluvial sediments. Bedrock likely rises to near surface at
the east end of the site, where it is exposed in the valley wall. The sediments are typically a
bedded sand and gravel with trace silt and many cobbly zones. Some interbeds of deltaic silty
sand were noted in the adjacent gravel pit, but the sediments can be generally characterized as
granular and free draining.

The raised alluvial and deltaic sediments on the valley walls above the landfill are interpreted to
have been deposited by Thorsen Creek when sea level was higher than present. Alluvial
sediments on the valley bottom have been deposited by the Bella Coola River and by the
present day Thorsen Creek, which has cut down through the raised alluvial fan.

2.7 Geotechnical and Seismic Conditions

According to a Piteau Associates (December 1993), the existing landfill is located on a gently
sloping alluvial fan and is underlain by competent granular sediments. The excavated slope
above the landfill is estimated to be in the order of 20 to 30 m high. Some localized slumping is
occurring on the slope due to borrowing of cover material at the toe.
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Twenty-five kilometres to the east of the landfill is a fault line that is found relatively straight,
from north to southeast (iMapBC).

2.8 Hydrogeology and Conceptual Site Model

The hydrogeology of the site is a function of the character of the surficial sediments which
underlie the landfill site, the sources of recharge and the location of groundwater discharge
areas. The original hydrogeological assessment of the Thorsen Creek Landfill was completed
by Piteau Associates in December 1993.

A drilling and site investigation program was conducted at the site in 2022 to install four
monitoring wells and confirm the findings of the 1993 hydrogeological assessment.
Observations collected during the drilling program completed in 2022 for monitoring well
installation are described in detail in Appendix A.

A topographic survey was completed of the site in June of 2023, which included survey of the
groundwater monitoring wells installed during the 2022 field program, existing onsite water
wells, and surface water levels at a number of water bodies in the vicinity of the site (including
Thorsen Creek and several springs northeast of the site).

2.8.1 Groundwater Setting

Existing wells in the area of the site, wells installed during the 2022 drilling program, and
surveyed surface water elevations around the landfill are provided in Figure 2. Cross-sectional
profiles showing the interpreted geology and water table elevations based on subsurface
conditions observed during the drilling program are presented in Figure 3.
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2.8.2 Geologic Structure

Surficial and bedrock geology is described in Section 2.6, and a depiction of geological
conditions encountered during the 2022 drilling program are shown in the Figure 3 cross
sections.

The site is underlain by greenstone and schist bedrock (Baer, 1973) at depth. Based on logs for
wells drilled on the west side of Thorsen Creek, bedrock is overlain by greater than 15 m of
sand and gravel alluvial sediments. Observations during the 2022 drilling program confirmed
sand and gravel, with occasional boulders, to a depth greater than 8.5 m. Additionally, the water
supply well drilled within the Thorsen Creek Landfill site in 2013 encountered sand and gravel to
depths up to 18 m, and the water supply well drilled at the Thorsen Creek Waste and Recycling
Center site in 2017 encountered sand to a depth of approximately 60 m, underlain by clay to a
depth of 85 m. Bedrock must rise to near surface at the east end of the site, where it is exposed
in the valley wall. The sediments are typically a bedded sand and gravel with trace silt and many
cobbly zones. Some interbeds of deltaic silty sand were noted in the adjacent gravel pit, but the
sediments can be generally characterized as granular and free draining.

The raised alluvial and deltaic sediments on the valley walls above the landfill are interpreted to
have been deposited by Thorsen Creek when sea level was higher than present. Alluvial
sediments on the valley bottom have been deposited by the Bella Coola River and by the
present day Thorsen Creek, which has cut down through the raised alluvial fan.

The existing landfill is located on a gently sloping alluvial fan and is underlain by competent
granular sediments. The excavated slope above the landfill is estimated to be in the order of 20
to 30 m high. Some localized slumping is occurring on the slope due to borrowing of cover
material at the toe.

2.8.3 Hydraulic Conductivity

The soil underlying the landfill site is primarily comprised of medium-coarse sand and gravel.
Specific hydraulic conductivity testing has not been conducted for the site, but hydraulic
conductivity values typical for these material types range from 10 m/s to 102 m/s for clean
sand, and 10 m/s to 1 m/s for gravels (Freeze and Cherry, 1979).

2.8.4 Groundwater Flow Direction

Based on groundwater elevations measured at the time of the 2023 survey, groundwater flow
direction is inferred to be to the northeast, which is generally consistent with the assumed
historical direction of flow. Thorsen Creek to the west appears to be perched and losing water
(recharging the groundwater). Groundwater flows from the creek, northeastward under the site
to discharge as a series of spring and wetlands northeast of the site.

2.8.5 Groundwater Flux

The hydrogeological assessment completed by Piteau Associates in 1993 included an estimate
of creek and spring discharge, quantity of groundwater flow beneath the site, groundwater travel
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time, and a high-level site water balance. At the time of this assessment (late summer), flow
measurements were taken from the spring locations which rise downgradient of the landfill, and
discharge from this area was estimated to be about 8 L/s.

The quantity of groundwater flow was calculated as shown below:
Flow=Q=KxixA
Where:K = hydraulic conductivity
i = hydraulic gradient
A = cross-sectional area of flow

Based on observations from the 2022 field program, the hydraulic conductivity estimated by
Piteau Associates is within the range expected for the subsurface material encountered at the
site, which primarily consisted of medium-coarse sand. A hydraulic conductivity of 3 x 104 m/s
as assumed by Piteau Associates is still considered reasonable. Hydraulic gradient at the site is
estimated based on the difference between water table elevations at the furthest measured
upgradient point (Thorsen Creek) and downgradient point (spring to the northeast of site). The
2022 measurements indicate that the hydraulic gradient is approximately 2% across the site.
The drilling program completed in 2022 encountered saturated sediments with vertical thickness
ranging from 1.5 m to 5 m; however, drilling did not encounter bedrock or aquitards in any of the
2022 test locations, and it is expected that saturated material extends deeper than the
completion depths of drill holes. A 10 m saturated thickness of surficial sediments as assumed
by Piteau Associates is therefore still used for this assessment. Further, the 250 m lateral
distance between Thorsen Creek and the bedrock outcrop east of site is still considered
applicable, as the landfill is still contained within these bounds. Based on this assessment of
observed conditions in 2022, the original estimated groundwater flow beneath the site of 15 L/s
from Piteau Associates is still considered to be a reasonable estimate. This is substantially
higher than the estimated discharge from spring locations, but it is expected that a significant
fraction of the groundwater flow continues on to the lower reaches of Noohalk Creek or the Bella
Coola River, past the springs.

The material encountered during the 2022 drilling program was primarily medium-coarse sand,
and the porosity (n) assumed for this material is 30%. Given the above parameters, the time
taken for groundwater to flow the distance from the landfill to the springs (approximately 250 m)
is calculated as shown below:

Time = (Kxi)/n

Groundwater potentially affected by the landfill is therefore expected to travel at approximately
1.8 m/day and would take on the order of half a year to travel the 250 m distance to the springs.

2.8.6 Springs/Groundwater Discharge

The groundwater flow regime was historically interpreted to consist of a single flow system in
the surficial sediments, which flows in a northerly direction towards Noohalk Creek. This flow
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regime was interpreted from inspection of the surficial sediments at the site, water level data
from test pits, interpreted sources of recharge, and observations of springs in the area.
Infiltration of direct precipitation during the wet seasons would recharge the aquifer and
augment this baseflow condition (Piteau Associates, 1993).

In 2022, groundwater was observed in the upper sand and gravel layer, with small
creeks/springs observed downgradient of the landfill site in the inferred direction of groundwater
flow toward Noohalk Creek, as shown in Figure 2 and Figure 3. This interpretation is consistent
with the previous assessment.

2.8.7 Surface Hydrology

Surface water bodies located near the site include the following:
= Thorsen Creek (approximately 100 m northwest of the landfill).
= Noohalk Creek (approximately 400 m northeast of the landfill).
= Bella Coola River (approximately 1 km northwest of the landfill).

= Septic pits (approximately 25 m east of the landfill)

Precipitation typically infiltrates into the alluvial fan material, but runoff does occur from the
landfill site and surrounding areas during high precipitation events. Old logging trails above the
landfill collect some of the precipitation and convey it to the southwest corner of the site, where
it flows down the excavated slope and onto the landfill. Surface runoff eventually flows into the
tributaries of Noohalk Creek, located to the north of the landfill and east of the access road. A
number of springs discharge on the low ground to the north of the landfill, between the landfill
and Noohalk Creek, and these sustain baseflows in Noohalk Creek during the summer months.
Noohalk Creek eventually flows back into Thorsen Creek, shortly before Thorsen Creek flows
into the Bella Coola River.

The septic pits are located down- and cross-gradient from the landfill and slightly upgradient
from the C&D waste area according to the inferred groundwater flow direction.

2.8.8 Water Quality and Background

A description of surface and groundwater quality at the site is provided in Section 3.
Background/baseline surface water conditions are understood to be represented by the Noohalk
Creek upstream sampling point, which is located along Noohalk Creek upstream of the area
where the creek is affected by the landfill. Background/baseline groundwater conditions are
understood to be represented by MW22-01. A full description of the monitoring program
conducted in 2022 and subsequent survey completed in 2023 are available in Appendix A.

2.8.9 Land and Water Use

Homes located to the north and northeast of the landfill are serviced by a Water District and are
not supplied from a local well or creek source. There are some water licenses for withdrawal
from surrounding creeks as well as groundwater wells in the area surrounding the site; most of
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these are located either upgradient of the landfill, or on the west side of Thorsen Creek in the
opposite direction of groundwater flow from the landfill site. Thorsen Creek acts as a
groundwater divide and effectively separates the landfill area from the properties west of the

creek.

Groundwater wells located within an approximate 1 km radius of the site include the following
(as per a search of the iIMapBC and the Northwest Water Tool conducted in January 2023):

Table 1: Project area groundwater well locations

Approximate Distance

Location with Respect to

= Water Use from Landfill Property Inferred Groundwater Flow
Well No. . .
(km) Direction
Water Supply Within landfill property Upgradient of landfill, within site
107900 System (owned (located at the MSW
by CCRD) landfill toe)
Commercial & <0.1 (located within the Cross-gradient west of site
113191 Industrial (owned | Thorsen Creek Waste and
by CCRD) Recycling Centre site)
36791 Private Domestic | 0.9 Upgradient west of site (separated
from landfill by Thorsen Creek)
37163 Private Domestic | 0.9 Upgradient west of site (separated
from landfill by Thorsen Creek)
37853 Unknown Well 0.9 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
37923 Unknown Well 0.8 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
37938 Unknown Well 0.9 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
37939 Unknown Well 0.9 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
37970 Unknown Well 0.7 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
40422 Unknown Well 0.8 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
46273 Private Domestic | 1.0 Upgradient west of site (separated
from landfill by Thorsen Creek)
60837 Private Domestic | 0.8 Upgradient west of site (separated
from landfill by Thorsen Creek)
60838 Private Domestic | 0.8 Upgradient west of site (separated
from landfill by Thorsen Creek)
60839 Private Domestic | 0.8 Upgradient west of site (separated
from landfill by Thorsen Creek)
75742 Water Supply 1.0 Upgradient west of site (separated
System from landfill by Thorsen Creek)
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85508 Water Supply 1.0 Upgradient west of site (separated
System from landfill by Thorsen Creek)
88139 Water Supply 1.0 Upgradient west of site (separated
System from landfill by Thorsen Creek)
Private Domestic | 0.8 Cross-gradient northwest of site
33074 (separated from landfill by Thorsen
Creek)
Private Domestic | 0.7 Cross-gradient north of site
98794 (separated from landfill by Thorsen
Creek)

Other water licences within an approximate 1 km radius of the site include the following (as per
a search of the iMapBC and the Northwest Water Tool conducted in January 2023):

Table 2: Project area surface water licence locations

Water

Licence No.

Water Use

Approximate
Distance from Landfill
Property (km)

Location with Respect
to Inferred Groundwater
Flow Direction

Domestic - primary licensee: 1.2 Upstream (located on
C058860 Indian & Northern Affairs Thorsen Creek)
Canada
Transportation Management 0.6 Cross-gradient north of
(dust control) — primary site (located on Thorsen
C132209 licensee: Ministry of Creek)
Transportation & Infrastructure
Irrigation 1.2 Cross-gradient (located
on a tributary to the Bella
C063238 Coola River, upstream of
convergence with
Thorsen Creek)
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3. GROUNDWATER AND SURFACE WATER IMPACT
ASSESSMENT

This section details the groundwater and surface water monitoring program conducted at the
site to date. A full description of the monitoring program conducted in 2022 and subsequent
survey completed in 2023 are available in Appendix A.

3.1.1 Groundwater Quality

Groundwater monitoring at the site was initiated in the fall of 2022 with the installation of four
new monitoring wells. Groundwater monitoring consists of collecting field parameters (including
chemical parameters and static water level measurements), and sampling for laboratory
analysis. The groundwater monitoring program includes five monitoring wells, with
characteristics summarized in Table 3 and shown in Figure 2.

Table 3: Groundwater monitoring well properties

Screen Screen
Site Description Interval Elevation
(mbgs) (masl)
MW22-01 Existing well, located cross-gradient from the landfill | 19.8 —22.9 11.4-8.4
mass
Installed in 2022, located immediately down- 6.1-7.6 20.6 - 19.1
MW22-02 gradient of the northern extent of the MSW landfill
footprint
MW22-03 Installed in 2022, located immediately down- 3.8-53 21.2-19.7
gradient of the C&D landfill footprint
Installed in 2022, located down-gradient of the 40-55 19.9-184
MW22-04 ) ;
landfill, at the approximate property boundary
Installed in 2022, located down-gradient of the 43-58 19.1-17.6
MW22-05 ) ;
landfill, at the approximate property boundary

Four of the above monitoring wells were installed and sampled in November 2022. MW22-01 is
an existing water supply well that was installed in 2017, but sampling of this well also
commenced in November 2022.

With respect to groundwater quality, the following observations can be made based on the initial
monitoring conducted in November 2022:

= Indicators of leachate-influenced groundwater appear in locations down-gradient of the
landfill, including chloride, hardness, and sulfate. Impacts appear to be most prevalent at
MW22-05 (located near the site property line), and at MW22-02 (located adjacent to the
current C&D waste cell), and less so at M\W22-03 and MW22-04.

= Cobalt exceeded the BC CSR standard for Drinking Water use in the sample collected
from MW22-05.
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= Ammonia concentrations were also high in MW22-02 and MW22-05 compared to other
groundwater monitoring wells, which is possibly due to the influence of the septic pits
located at the east side of the site.

= Sulfate in groundwater at landfill sites can be indicative of drywall in the waste stream.
Although sulfate is not in exceedance of the BC CSR standards at any of the
groundwater wells sampled, it is elevated at M\W22-05 compared to other locations on
site, indicating influence of leachate at this location.

= No detectable hydrocarbons were identified in any groundwater samples.

= There may be seasonal variability in flow direction in order for impacts to be detected in
both MW22-02 and M\W22-05, but not MW22-03, as observed.

= Groundwater from well MW22-01 shows the least impact from waste management
activities. This is because it is upgradient of the landfill site.

= |n general, groundwater sampling results at the site indicate some influence of landfill
leachate on groundwater, which is expected.

Recommendations related to groundwater monitoring at the site are provided in Section 9.2. A
full description of the well installation, water quality sampling results, and program conclusions
and recommendations are included in Appendix A.

3.1.2 Surface Water Quality

Two surface water monitoring locations are identified in the Operational Certificate for the site,
both located on Noohalk Creek. Monitoring at these two locations in 2022 included collecting
field parameters and sampling for laboratory analysis. Location details for the two sites are as
follows, based on the assumed direction of groundwater flow derived from historical site
observations:

= Noohalk Creek Upstream (E245136): Located upstream of surface/groundwater flow
path leaving the landfill site.

= Noohalk Creek Downstream (E239642): Located downstream of surface/groundwater
flow path leaving the landfill site. Sample was collected from Noohalk Creek just
upstream of the convergence with another tributary, upstream of a bridge along Highway
20.

Although groundwater in the site area reports to the tributaries of Noohalk Creek, located to the
north of the landfill and east of the access road, a number of springs discharge on the low
ground to the north of the landfill, between the landfill and Noohalk Creek, and these sustain
baseflows in Noohalk Creek during the summer months. During the topographical survey of
groundwater monitoring locations on site, a survey was also completed of the surface water
elevations at a number of spring sites downstream of the landfill.

With respect to surface water quality, the following observations can be made based on the
monitoring conducted in 2022:

= |n surface water from Noohalk Creek, aluminum (upstream and downstream) and iron
(downstream) marginally exceeded the BC AWQG in 2022.
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= Chloride, conductivity, hardness and sulphate at the downstream Noohalk Creek
sampling location were slightly elevated (in the order of 10-30% higher) compared to the
upstream location.

= No detectable hydrocarbons were identified in any surface water samples.

= No other guideline exceedances were identified in surface water samples collected in
2022.

= Surface water spring sites observed between the northeast end of the landfill and
Noohalk Creek were surveyed and incorporated into groundwater flow mapping for the
site. The elevation of these springs supports the interpreted direction of groundwater
flow to the northeast. Based on the groundwater flow direction, samples from the
groundwater springs may be more representative and provide a better option for
sampling.

= Surface water quality results from Noohalk Creek in 2022 were relatively consistent with
the data obtained from 2013 sampling.

= The current surface water sampling locations at Noohalk Creek are a greater distance
away from the landfill (approximately 400 m) compared to these groundwater springs
(approximately 100-200 m range). The Noohalk Creek sampling points are separated
from the landfill site by several residences and other factors which have the potential to
influence surface water quality in Noohalk Creek; it is therefore difficult to isolate the
impacts of the landfill on this creek from other sources of interference.

Recommendations related to surface water monitoring at the site are provided in Section 9.2. A
description of the surface water locations, water quality sampling results, and recommendations
related to surface water monitoring are included in Appendix A.

4. WASTE DISPOSAL AND DIVERSION

The CCRD operates the Thorsen Creek Recycle Depot, Thorsen Creek Transfer Station and
Thorsen Creek Landfill within the TCWRC. A privately run recycling depot is located within Bella
Coola — the Bella Coola Recycling Depot (BCRD) which accepts recycling. Materials accepted
at the BCRD site are brought to TCWRC.

The TCWRC facility includes the following:

= A transfer area, where small vehicles can access the site
= A scrap metal storage area
= Atire storage area

= Drop-off areas within the Thorsen Creek Recycle Depot for a wide variety of Extended
Producer Responsibility (EPR) materials, regulated under the Recycling Regulation,
including residential packaging and printed paper

= A Free Store for reusable items
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= An active landfill area (Thorsen Creek Landfill) for disposal of Municipal Solid Waste
(MSW), which is surrounded by electric fencing to detract bears from the site

= An area for clean wood for burning/incineration
= An area for commercial cardboard for burning/incineration

= Afill area for inert waste

4.1 Waste Disposal

Materials accepted at the Thorsen Creek Landfill for disposal include municipal solid waste
(MSW) and construction and demolition (C&D) waste.

There are no formal waste characterization studies that have been completed since the 2017
Solid Waste Management Plan (SWMP) was approved. The 2017 SWMP estimated waste
disposal amounts based on typical waste compositions of similar communities.

Residual waste (garbage, also referred to as refuse) generated by residents and businesses
located around the Bella Coola Valley is disposed at the Thorsen Creek Landfill. This disposal
facility does not have a weigh scale and tipping fees are charged by volume. The waste
disposal data is currently based on estimated disposal volumes at the Thorsen Creek Landfill.

Since there is no weigh scale at the TCWRC, staff use the available size of the garbage trucks
and C&D waste bins to calculate the approximate volumes entering into the site.

In the 2017 SWMP, disposal was estimated based on data from comparable communities with
scales (communities of Valemount, Port McNeill and Port Alice). As outlined in the 2017 SWMP,
it is estimated that approximately 900 tonnes of waste are disposed of at the Thorsen Creek
landfill, based on a 450 kg per capita annual disposal rate and a population of the Bella Coola
Valley of 2,000 people. This 900 tonnes per year disposal rate is the basis of the lifespan and
airspace estimates provided in Section 5.

4.2 Waste Diversion

The five-year effectiveness review completed by MH in July 2023 focused on the estimated
disposal rates and the quantifiable progress in the per capita recovery of recyclables through
Recycle BC.

EPR materials collected at the Thorsen Creek Recycle Depot are collected and managed by
Stewardship Agencies. Major appliances are not managed by the Steward (MARR) and these
are instead managed as part of scrap metal recycling. The following materials are accepted at
the Recycling Depot:

= Residential cardboard
= Propane tanks

= Used clothing

= White goods
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= Household Hazardous Waste
= Batteries, smoke alarms and thermostat recycling
= Residential packaging and paper product (PPP)

A full and detailed list of accepted items for recycling can be found on the CCRD’s website
under recycling information. As reported by Recycle BC, the tonnage of packaging and paper
materials collected by the CCRD in 2021 and 2022 are 87 and 83 tonnes, respectively.

5. LANDFILL DESIGN AND PHASING

5.1 Lifespan Analysis, Airspace Analysis and Cell Design

To evaluate the landfill capacity and remaining landfill life, the utilization of available airspace is
assessed. This assessment also identifies the estimated current waste compaction and soil
usage.

Ideally the annual airspace consumption is determined by calculating the volume used between
two topographic landfill surveys. This can be done by using AutoCAD or similar software. The
annual airspace consumption and remaining life is then calculated by calculating the volume
consumed compared to the tonnes of waste landfilled during the same period. There are
currently two available surveys to compare the change between the two dates. The first survey
was completed for the Thorsen Creek Landfill on September 9, 2020. The second survey was
completed on June 27, 2023. By comparing the two surveys, a difference in volumes will
provide the average annual amount of airspace consumed.

There is approximately 33.5 months between the two surveys taken. The volume between the
two surveys was calculated to be 9,979 m3. Therefore, the annual airspace consumption is
calculated to be 3,575 m®.

MH has conservatively assumed the annual airspace consumption will remain constant over the
50-year projection period (2020 to 2069) as the waste disposal rate is dependant on population
which is assumed to not increase and diversion rates are assumed to not improve (remain
constant).

Table 4shows the annual volumetric consumption by waste and soil, the estimated settlement
and total annual airspace consumption for the Thorsen Creek Landfill.
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Table 4: Annual Volumetric Consumption at the Thorsen Creek Landfill

Annual Volumetric Consumption (m?)

Waste 1,800 m®
Soll 1,811 m?
Settlement -36 m?3

Total 3,575 m3

The compaction rate achieved at larger landfills using modern landfill compaction equipment is
generally over 800 kg/m®. However, a compaction rate of 500 kg/m? is considered realistic and
on the conservative side when using the current equipment present at the Thorsen Creek
Landfill for compaction of mixed MSW and C&D waste.

Soil is readily available near the site, just south of the operating landfill at a borrow pit. The
borrow pit has abundant soil for use as intermediate and final cover of the landfill, therefore soll
import is assumed unnecessary. Further discussion on materials management is provided in
Section 5.5. Daily cover is currently applied at the end of each operating day (twice per week)
and MH recommends using the soil sparingly or invest in an alternative daily cover to improve
airspace utilization and increase the landfill lifespan. An ideal waste to cover ratio is 3:1 (by
volume). However, based on the waste disposal assumptions and airspace consumption as
shown in Table 4, the waste to cover ratio is estimated at approximately 1:1 by volume.

This cover soil volume was checked using the estimated cover soil use from the landfill
operations contractor. Assuming one 20yd?® (15.3 m?) truck of cover soil is used per operational
day (twice per week), this equates to approximately 1,600 m? of cover soil used per year.

MH recommends the Thorsen Creek Landfill be surveyed a minimum of every 3 years to track
the progression of landfilling. The survey would also facilitate the assessment of the landfill
operations performance through compaction, use of operational soil and use of airspace. The
detailed filling plan should be updated every 5 years, based on the survey results and the filling
activities in the 5 years prior.

The final contours of the landfill design presented in Figure 4 was developed based on the
annual airspace consumption for filling and extending the eastern slope by 15 m into an existing
disturbed area. The expansion is to areas that have historically been used as the C&D waste
area in the northeast portion of the site and is intended to optimize the final landfill geometry
and address over steepened slopes.

The landfill will be developed in phases, focusing on the north portion first, and moving
clockwise to fill the landfill to equal heights. Table 5 below indicates the approximate available
volumes of each phase and each of its estimated lifespan with an assumed annual volumetric
consumption of 3,575 m®. There is an estimated 20 years of landfill lifespan remaining.
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Table 5: Phase Volume and Landfill Lifespan (Scenario 1 — Status Quo Waste to Cover Ratio)

Fill Volume Available (m?) Lifespan (years)

Phase 1 18,000 m?® 5.0 years
Phase 2a 22,000 m? 6.2 years
Phase 2b 5,500 m® 1.5 years
Phase 3 27,000 m? 7.6 years

The above table shows the estimated lifespan if a 1:1 waste to cover ratio continues. In order to
use the space efficiently and extend the landfill lifespan, it is recommended that the operations
are improved with a target of 3:1 waste to cover ratio (by volume).

Table 6 below shows the updated airspace consumption if the waste to cover ratio is improved
to 3:1 (by volume).

Table 6: Annual Volumetric Consumption at the Thorsen Creek Landfill, with Improved Waste to Cover
Ratio

Annual Volumetric Consumption (m?)

Waste 1,800 m?®
Soil 600 m®
Settlement -36 m*
Total 2,364 m?

With the 3:1 waste to cover ratio, a calculation for the lifespan is shown in Table 7 below. Table
7 below shows the approximate available volumes of each phase and each of its estimated
lifespan with an assumed annual volumetric consumption of the ideal rate at 2,364 m®. There is
an estimated 30 years of landfill lifespan remaining.

Table 7: Phase VVolume and Landfill Lifespan (Scenario 2 — Improved Waste to Cover Ratio)

Fill Volume Available (m?3) Lifespan (years)

Phase 1 18,000 m? 7.6 years

Phase 2a 22,000 m® 9.3 years
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Phase 2b 5,500 m? 2.3 years

Phase 3 27,000 m® 11.4 years

The final landfill design is based on the following general design criteria with consideration to
the BC Landfill Criteria for Municipal Solid Waste, Second Edition (MOE, June 2016):

The final landfill design has been developed to optimize capacity of the facility, to be
developed in three major Phases.

The landfill side slopes are designed to optimize available airspace while maintaining
slope stability. The final side slopes are no steeper than 3V:1H.

The plateau of the final landfill is graded to promote runoff at a minimum grade of 10%.

The landfill crest access road is to be constructed at a maximum of 10% grade to
facilitate access by landfilling equipment and waste haulers.

The landfill footprint is designed to optimize the area available within the existing
disturbed area within the property, while allowing sufficient space for an access road
along the landfill toe. The locations of future groundwater monitoring wells at the toe of
the landfill are also considered in this plan. The final footprint of the landfill will
encompass the entire area of historic landfilling activities (historic MSW and C&D filling
areas). The two existing borrow pits located SW of the landfill will remain as the primary
borrow sources over the life of the landfill. It is assumed that this area has not been used
for landfilling historically.

The proposed filling is generally vertically on existing landfilled waste. Filling remains
within the property limits and future waste placement is generally within the 50 m buffer
zone from the landfill property boundary. The existing perimeter access road around the
toe of the landfill will remain in place to maintain a cleared buffer zone between the
landfill and property line.

The landfill will remain a natural attenuation site.

The landfill is designed to cover all historically landfilled areas (shown in Figure 4) to
ensure all these areas are closed and capped once final grade is reached.

The final contours of the landfill design of the Thorsen Creek landfill are presented in Figure 4.
The design was developed based on the general design criteria listed above, the airspace
analysis, and landfill capacity / remaining life presented in Section 5.3 below. The preliminary
design is intended to provide a basic design concept and guidance for filling operations. The
design does not include a detailed design of the phasing, surface water works or other landfill
features.
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5.2 Proposed Future Expansion Area

The phasing plan and final design for the landfill shown in Figure 4 has been developed to
maximize the available airspace for areas where historical landfilling is known.

The area outlined in a dashed line on Figure 4, entitled “Proposed Future Expansion Area”
includes the area where the existing septic pits are located. Should the landfill need to be
operated beyond the estimated 30 years, then consideration should be given to expanding the
landfill footprint to this area. Preferably this decision would be made prior to filling Phase 2b (in
approximately 18 years) so landfilling can be expanded to this area during that phase.

This expansion would provide approximately 70,000 m?® in additional space for future landfilling.
The 70,000 m® will give the landfill lifespan approximately 30 additional years at 2,364 m?
annual volumetric consumption for Scenario 2, the 3:1 waste to cover ratio.

However, for the purpose of the current DOCP, the expansion area is not included as part of the
planning phase for the landfill. Further detailed review will be required for a complete analysis of
the expansion area, so long as this is decided prior to filling Phase 2b.

5.3 Phased Fill Plan

The final contour landfill design is presented in Figure 4. It was developed based on the annual
airspace consumption and the general design criteria presented in Section 5.1. The landfill is
designed with a remaining capacity of approximately 72,500 m? (based on September 2020
landfill surface). The highest proposed point of the landfill is a north-to-south ridge at a
maximum elevation of 43 masl (top of waste).

Filling is proposed in three phases. Table 5 (scenario 1) and Table 7 (scenario 2) shows the
available capacity of each landfill phase as well as estimated remaining life of each phase.

The proposed landfill phasing is shown in Figure 5. The landfill is divided into three major
phases (phases 1, 2a-2b, and 3), with approximately 9, 11 and 11 years of capacity respectively
(based on Scenario 2). Filling is generally proposed at the north end of the landfill (Phases 1
and 2a), moving south (Phase 2b), and finally filling the area of the old public drop-off area to
bring the landfill to the final proposed elevation (Phase 3). Generally, the top of each phase will
be developed to match the final surface of the landfill (side slopes and plateau). Cross sections
of the final topography and phased filling are shown in Figure 6.

Filling will continue at the current MSW active face at the toe of the existing fill area and
progress northwards in 1.5 m lifts until the design elevation in Phase 1 has been reached. The
interior slopes of Phase 1 will be developed at a 3H:1V (33%) slopes. Thereafter, the landfill
phasing is designed for progressive filling into the existing C&D area (Phase 2a), piggybacking
onto the east interior slopes established in the Phase 1 filling area to reach the final design
elevation of 41 masl. Access to Phase 1 will be via the existing temporary and perimeter access
roads, or from the new access road located at the north end of the landfill entering the site
adjacent to the current C&D landfill area and septic pits. Once filling transitions to Phase 2a,
access will be primarily provided by the existing perimeter access road. A new section of
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perimeter access road is proposed around the toe of Phase 2a slopes, which will be an
extension of the existing access road. It is understood that there is currently an eagle nest
located at the toe of the NE slope of Phase 1 that cannot be disturbed. For this reason, the new
perimeter access road is shown to end at this location. In the second half of filling Phase 1, the
existing electric fence will need to be relocated.

Phase 2b is a southern extension of Phase 2a and will involve filling on the existing over-
steepened east slopes of the landfill. The final slopes of Phase 2a are designed at a 3H:1V
slope which will provide an additional 2 years of airspace in this area while addressing the over
steepened slopes. The top elevation of Phase 2b will match the existing landfill peak of
approximately 40 masl. The existing perimeter access road currently located along the toe of
the east slopes will need to be shifted approximately 15 m east to accommodate the new toe of
the Phase 2b fill area. Access to Phase 2b will be via the existing perimeter access road.

The Phase 3 fill area is generally within the area of the old public drop-off area and will be
developed to match the final plateau of the landfill at a maximum proposed elevation of 43 m
(top of waste). Prior to filling in Phase 3, the existing tire stockpile and equipment/material
storage structures will need to be removed or relocated. Based on assumed fill rate (at a 3:1
waste to cover ratio), it is estimated that removal/relocation of these materials and structures will
be required in about 19 years. Filling in Phase 3 may begin along the southern toe of the
existing landfill slopes (north of the existing tire stockpile) and progress in a NW direction.
Alternatively, filling can begin at the south end of Phase 1 in the current depression between the
two existing peaks. Phase 3 forms the majority of the proposed landfill plateau beginning at an
elevation of 40 masl and graded at a 10H:1V slope to a maximum elevation of 43 masl. Phase 3
will initially be accessed using the existing temporary access road. As the area is filled and
brought to design grades, a permanent access road will be required to facilitate filling in this
area and to provide access to the crest of the landfill. A permanent access road is proposed
along the SW slopes of Phase 3. This road would split off the existing landfill entrance access
road and would be constructed at a maximum slope of 10% to gain access to the crest of the
landfill.
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5.4 Detailed Fill Plan

For the purposes of this DOCP, the proposed detailed filling plan for the next 5 years was
developed using the annual airspace consumption of 2,364 m?® (3:1 waste to cover ratio). The
proposed cell development is shown in Figure 7 and the detailed fill plan is shown in Figure 8.

The first year is shown to be developed by piggybacking against the slope and previously filled
areas up to elevation 30 masl. Access to this lift can be from the top (push-down) or bottom
(push-up). In general, push-down landfilling is more efficient than push-up, but not always
possible as filling progresses. It is understood that the current operations contractor did not want
to utilize the lower northern access road during poor weather. If that continues to be the case, it
is recommended that some effort be applied to improve this access road for efficiency of
landfilling the lower portion of Phase 1.

The second year of landfilling will complete the lower lift of Phase 1 of the landfill up to 30 masl.
And the second lift will start by piggybacking against the landfill slope and filling to the northeast
up to 31.5 masl. Once lift 1 is complete there will be a flat working area at about 30 masl for
filling to continue in 1.5 metre lifts. Years 3, 4 and 5 will continue in this method up to elevation
33 masl.

The lower access road could be maintained to allow for a secondary access if required.
Temporary access roads can be graded at 10% to 12% and then when no longer required, filled
in during the next landfill Phase. The dashed line in Figure 8 shows the potential temporary
access road alignment if required.
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5.5 Materials Management Plan

As described in Section 5.1, the estimated volume of cover soil used per year is 1,800 m3, which
equates to approximately 37,800 m? over the life of the landfill. It is recommended that cover soil
use be decreased and a target waste to cover ratio of 3:1 is achieved, at 600 m® of cover soil
needed per year, which equates to 18,000 m?® over the life of the landfill.

There are currently two areas where soil has been sourced from as shown in Figure 1. Borrow
Area 2 is no longer being used as the slope has extended beyond the property line. Borrow
Area 1 can be extended to the north and west. An analysis was completed to determine the
approximate volume available in the area southwest of the landfill and 30,000 m*® are estimated
to be available. It is understood that additional soil can be sourced if the CCRD chooses to
excavate down in this area as well.

There appears to be sufficient soil available for operations of the landfill, however there is
always a need for additional soil and aggregates for landfill closure. It is recommended that the
CCRD consider sourcing potential soil resources in the area, such as topsoil. Additional
materials management recommendations and analysis will be completed as part of the landfill
closure plan.

In addition, the area located to the east of the landfill footprint (south of septic pits) may have
available soil and could be investigated in the future.

6. CLOSURE PLAN

Final closure of a waste disposal facility is required under the Landfill Criteria for Municipal Solid
Waste set by the BC Ministry of Environment and Climate Change Strategy. Landfill cells or
phases should be closed and capped once capacity has been reached as part of a progressive
closure strategy. The final cover is to be designed to minimize infiltration of water into the landfill
cells and thus limit the generation of leachate. The slope and surface are to be contoured to
promote surface water runoff. The cover can also be designed to help manage landfill gas.

The CCRD is required to include the Closure Plan as part of the DOCP prepared for the
Thorsen Creek Landfill site. It should be updated when the landfill has at least two years of
remaining site life or when the landfill site is planned to undergo significant changes that may
impact its operational lifespan. The Closure Plan is prepared to identify a specific post-closure
land use proposed for the landfill site. The Closure Plan must document how the facility will be
operated and maintained after closure to ensure that all required environmental control systems
will continue to function and all perfomance criteria will be met.

Though this DOCP includes the elements required for the detailed closure plan, MH
recommends that a separate plan be developed by a qualified professional closer to the
anticipated closure date. The separate closure plan would include a detailed closure strategy
and the selected cover system.
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6.1 Landfill Cover Elements

A landfill final cover is constructed of layers of different materials with different properties and
purposes. The typical layers of a final cover system are briefly described below followed by a
proposed cover system for the Thorsen Creek Landfill.

6.1.1 Vegetation and Surface Layer

The surface layer of the landfill should be constructed of a minimum 0.15 m thick vegetated
topsoil as per the recommendations in the Landfill Criteria closure requirements. The main
purpose of this layer is to prevent erosion and protect the underlying layers. The topsoil also
acts as a moisture buffer by storing moisture and releasing it through transpiration and
evaporation. Established vegetation improves the aesthetics of the site and creates habitat for
animals and insects.

There is limited availability of topsoil in the TCWRC area, especially in the quantities needed for
final closure of the landfill. Importing topsoil can be expensive. A fabricated soil may be suitable
for the local conditions and can be made with local materials. It is important that a fabricated soll
contain sufficient nutrients to promote vegetation growth and that the soil has a relatively good
water holding capacity. Alternatives to topsoil include a soil mix with compost, peat or biosolids.
Hence, it is recommended that segregation of yard and garden waste and wood waste is
continued and that the potential to establish composting operations are reviewed.

6.1.2 Cushion/Subsoil Layer

Sometimes a layer of soil is applied just below the topsoil (sometimes with a filter layer, in the
form of a geotextile, in between). The purpose of this layer is to protect the underlying cover
layers, create depth for root growth and provide additional water holding capacity.

The cushion / subsoil layer can be constructed using many different types of soils and is often
selected based on soil type available onsite or locally. The selection of soil and the thickness
thereof is more site-specific and depends on the post-closure end-use development planned for
the site. For example, the required subsoil layer would be different if the post-closure end use
was for short rotation coppice cultivation or a recreational park. The seed mix for final closure
should be selected with consideration to root depth particularly if the final cover is constructed
without a cushion/subsoil layer.

The onsite borrow material is recommend for the cushion/subsoil layer at the Thorsen Creek
Landfill considering the shortage of onsite soil available and the higher cost to import material.

6.1.3 Drainage Layer

A drainage layer is commonly constructed above the barrier layer. The purpose of this layer is to
facilitate the channeling of infiltrated water, especially on the side slopes, to a surface water
ditch or other collection system, thereby reducing pressure head buildup in the barrier layer.
Excessive head buildup in any cover layer can lead to failure of the cover system. Without a
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drainage layer there is also a risk that the topsoil and cushion/subsoil layers become saturated
which can lead to slumping and erosion.

Drainage layers are either constructed using geonets (drainage geosynthetics) or cohesion-less
soils such as gravel and sand. It is important to prevent clogging of the drainage layer which can
be achieved by selecting vegetation with shallow roots, installing the cushion/subsoil layer with
sufficient thickness and/or by using a geotextile or sand as a filter between the drainage layer
and the overlying layers.

6.1.4 Barrier Layer

The barrier layer is either constructed using a low permeability soil, a geomembrane or a
geosynthetic clay liner (GCL). The purpose of the barrier layer is to prevent surface water from
percolating through the waste in the landfill and generating leachate. It also prevents air
infiltration in the waste and landfill gas system (if a part of the landfill cover system) and aims to
minimize the release of landfill gas emissions.

The Landfill Criteria specifies the guidelines for the final cover system. The final cover must at a
minimum consist of a 0.6 m thick low permeability soil cover with a hydraulic conductivity of
1x107 cm/s for landfill sites located in non-arid regions when compacted to 95% of Standard
Proctor. Alternatively, a geomembrane liner can be used as a barrier layer.

Where locally available, clay is a common soil cover material due to its low permeability. A clay
liner is installed in small uniform vertical lifts using uncontaminated clay (free from debris and
large clods) and prepared to proper moisture content. The goal is to create a homogenous,
uniform and low permeability layer. Clay liners (unlike geomembranes) allow some water to
infiltrate into the waste which increases the rate of waste stabilization as well as landfill gas
generation. This is particularly important at landfills where an active landfill gas collection
system is installed. The benefit with a clay liner is that it has self-healing properties, and the clay
will show minimal deterioration over time.

Geomembranes are factory made polymeric membranes used for final landfill cover systems but
also have other applications. There are several different geomembranes on the market with
different properties (e.g., thickness, smooth vs. textured, and density) selected based on its
intended application. The most common geomembrane categories include high density
polyethylene (HDPE), linear low-density polyethylene (LLDPE) and polyvinyl chloride (PVC).
LLDPE liners are commonly used in British Columbia however the selection of geomembrane
should always be made specific to the application and site-specific conditions and the overall
closure and post-closure objectives and plans.

Geomembranes are generally more tolerant to settlement and changing environmental
conditions (temperature and moisture) than a clay liner however they are more susceptible to
puncture and damage. Geomembranes become brittle at colder temperatures and proper
quality control during installation is essential to minimize liner defects and to ensure good long-
term performance of the liner. Underlying soils should be selected and placed to minimize the
risk of damage to the liner. A thick geotextile is often placed immediately below the
geomembrane to create a cushion and to protect the liner system.
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Geomembranes consume little airspace compared to a soil cover which is especially important
where airspace is limited. Assuming a good quality installation with minimal installation defects,
geomembranes can be considered relatively impermeable and offer superior containment of
landfill gas and waste (water infiltration barrier). A certain number of manufacturing and
installation defects should be expected, as these affect the performance of the liner system.

GCLs combine geosynthetics with a layer of sodium bentonite clay. The benefit of a GCL
compared to a clay liner is the airspace savings, potential cost savings and ease of installation.

The barrier layer is the most important part of a traditional final landfill cover system and most of
the other layers in the cover system aim to protect or enhance the performance of the barrier.

6.1.5 Landfill Gas Collection/Venting Layer

The layer directly below the barrier layer is constructed to create a pathway for landfill gas (and
leachate if there is a breakout). For either an active or passive landfill gas system, the LFG
collection/venting layer reduces the risk of pressure build up under the barrier layer due to LFG.
The layer is generally constructed using a high permeability soil or an engineered geosynthetic.
A network of perforated gas collection pipes is placed within this layer to collect and direct the
landfill gas to passive vents or active collection wells.

6.1.6 Foundation Layer/Intermediate Cover

An intermediate cover is placed on top of the waste once final grade has been reached. The
intermediate cover is a temporary landfill cover and is placed to prevent litter, rodent, and vector
related issues. The intermediate cover also forms a protective layer between the waste and the
final cover system. The final contours of the landfill side slopes and crests are created through
placement of the foundation layer/intermediate cover.

6.2 Recommended Final Cover System - Geomembrane

A geomembrane cover system meets the Landfill Criteria and is recommended for final closure
of the Thorsen Creek Landfill. The barrier layer is comprised of an engineered geomembrane,
which consumes considerably less airspace compared to a traditional soil liner. The
geomembrane is protected by an underlying geotextile placed on top of the intermediate cover.
A geocomposite, comprised of a drainage net sandwiched between two layers of geotextile, will
be placed on top of the geomembrane before a 0.15 m thick layer of topsoil is placed and
seeded. This type of cover system does not allow for passive landfill gas venting; therefore, a
network of perforated landfill gas collection pipes should be installed below the barrier layer to
prevent uplift of the geomembrane. Passive landfill gas vents will be required at the high points
in the landfill, which will penetrate through the geomembrane cover system.

6.3 Progressive Closure

MH recommends progressive closure and capping as the capacity and final grade of each
phase are reached. The benefits of progressive closure are to minimize leachate generation,
facilitate clean runoff diversion and spread the capital costs of closure over the life of the landfill.
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Once the final elevation of each phase has been reached, the side slopes and crest should be
graded and covered with 300 mm of intermediate cover soil (or approved alternative), as
specified in the Criteria. The intermediate cover thickness may include the daily cover thickness
(0.15 mm of soil or approved alternative). The placement of intermediate cover is a preliminary
step of progressive landfill closure, which aims to protect the side slopes, prevent stormwater
infiltration and control litter/vectors until final cover has been placed.

7. OPERATIONS PLAN
7.1 Hours of Operation, Staffing and Equipment

The facility is open two days during the week on Wednesday and Saturday with the following
hours of operation:

= 8:30AM-5:30 PM
The facility is closed for all Statutory Holidays.

The facility staffing generally includes the following:

= One transfer station attendant - the transfer station attendant is present at the transfer
station area. The attendant’s task includes caretaker services of the transfer station site,
collecting tipping fees, and operating the compactor truck. This staff operates under the
CCRD and arrives on both operating days before the 8:30 AM opening hours.

= One landfill operator - the landfill operator is only present at the landfill to compact the
MSW collected on those two days. A 20-tonne excavator and a D6 dozer is present for
the operator to handle the MSW safely and compact them. This staff operates on a
contract basis retained by the CCRD and arrives at end of WWednesday and Saturday to
compact the MSW collected and place cover soil.

= One public works operations manager - the public works operations manager
oversees all aspects of the operation and planning of the landfill and solid waste
management in the region.

7.2 Current Tipping Fees and Waste Acceptance

Household garbage contained in black garbage bags can be disposed free of charge.
Construction and demolition debris, large items (mattresses, furniture, etc.), yard waste, metals
and appliances are accepted at the TCWRC and subject to tipping fees. There is no scale at the
Thorsen Creek Landfill and tipping fees are applied based on volume or quantity basis. The
applied tipping fees are outlined in bylaw no. 523 titled “Solid Waste Disposal Rates and
Charges” available on the CCRD website. Unbagged residential refuse, as well as commercial,
institutional, or industrial refuse are charged at $41 per m®. Clean wood waste and yard and
garden waste are also charged at $41 per m3, while construction and demolition waste and land
clearing debris are charged at $54 per m®. Additional tipping fees are specified in the bylaw no.
523.
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A transfer station attendant is on site during the hours of operation to oversee and direct the
sorting of waste. All customers are to report to the attendant for any non-household garbage.
Disposal of items such as vehicles, boats, trailers, asbestos waste, treated poles/pilings must be
arranged ahead of time through the CCRD office or landfill attendant.

7.3 Active Face Operating Procedures

MH recommends eliminating the C&D active face and directing all loads to the MSW active
face. As a best practice, the active face should be confined to the smallest practical surface
area. A smaller surface area of exposed waste minimizes cover material requirements, lessens
the time required to maintain the active face, allows for easier compliance and provides more
effective control of litter, vectors and stormwater infiltration. Safety and operational
considerations are the biggest constraints on reducing the active face size. The active face
should be kept as small as possible with the width not exceeding 6 m as per the Operating
Certificate. However, the width of the active face should be determined taking the width required
to accommodate the average number of vehicles unloading simultaneously during peak use into
consideration.

The operator should compact the active face at the end of each operating day, in the case of
CCRD, every end of Wednesday and Saturday. The best practice for efficient compaction is to
compact 300 mm thick layers of waste, and the typical rule for sufficient compaction is four to
size passes over the active face. The recommended cell development is shown in Figure 7.

The angle measured on the active face slope was approximately 15 degrees, which equates to
roughly 4H:1V (4 horizontal to 1 vertical). The active face should be sloped to provide storm
water drainage away from the cell. However, it is best practice to maintain the active face at a
slope no greater than 3H:1V to ensure effective compaction. MH recommends the active face is
kept close to 3H:1V.

The waste should be placed in lifts about 1.5 m high (not exceeding 2 m), no more than 300 mm
thick, and a daily cover should be applied once every 7 days as per the Operating Certificate.

7.4 Cover Placement

Daily and intermediate cover layers are barriers that help to contain the waste and help reduce
impacts on the surrounding environment. Daily cover can be used to enclose cells on a daily
basis or as required under applicable operating certificate, or an alternative daily cover can be
used, and cells can be enclosed with soil at the end of a specified operation period.

A form of daily cover should be placed on the active face at the end of each operating day to
control vectors, wildlife, dust, litter, odour, stormwater infiltration and manage the risk of fire. The
active face should be graded to achieve the smoothest surface possible before applying the
daily or intermediate cover in order to reduce material requirements. As specified in the
Operational Certificate, the permittee shall cover the top surface and the working face of the
active face with a minimum of 15 cm of clean fill no less than once per week.
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Soil is a common material used for daily cover operations and can be considered as clean fill.
However, there are several disadvantages associated with using this material, including landfill
airspace consumption, transportation costs, and low permeability that can restrict leachate and
landfill gas flow.

The landfill footprint should be kept as small as possible, therefore it is recommended that the
active face is constructed horizontally and on top of the previous landfill cell. Once the outside of
a landfill cell is complete, a layer of intermediate cover should be applied over the outside of the
cell. Soil should be utilized only as required for landfill cover.

The use of alternative daily covers (ADCs) may help reduce certain operational challenges. It is
recommended that a trial period is conducted to ensure an alternative material is suitable under
site-specific conditions, prior to permanent implementation. The following alternative daily cover
options may be applicable to Thorsen Creek Landfill.

7.4.1 Geosynthetic Covers

Geosynthetic covers are re-usable materials such as tarps or rubber belts. Suppliers can
manufacture the covers with perimeter attachments used to anchor the cover over the active
face surface. This is a common method that has been successfully implemented in several
facilities across Canada. Photo 1 shows a geosynthetic daily cover used by the Regional District
of Fraser Fort George (RDFFG) at the Foothill Boulevard Regional Landfill in Prince George.

- R E——

Photo 1: Alternative Daily Cover at the Foothills Blvd Landfill (Prince George)

Geosynthetic covers are deployed and removed each operating day, so there is no airspace
consumption and no restriction to landfill gas and leachate flow. There are relatively low costs
associated with geosynthetic covers, as the material is re-usable. Another benefit is the speed
of deployment and removal, which can be done by hand or equipment. Disadvantages include
difficulty deploying covers in adverse weather conditions (windy), employee exposure to waste
and potential tearing of the material. Specialized deployment equipment can be purchased to

L
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improve safety and speed, however there are high capital and maintenance costs associated
with this equipment.

7.4.2 Steel Plate Covers

Similar to geosynthetic covers, steel plate covers used as an alternative daily cover for active
landfill faces serve as a temporary barrier to prevent the dispersion of waste and to control
odours, vectors, and litter on the exposed waste surfaces. This cover is typically applied at the
end of each operational day or as needed to maintain proper landfill management.

Key features and benefits of using a steel plate cover as an alternative daily cover include:

1. Durability: Steel plates are robust and durable, able to withstand the weight of heavy
machinery and vehicles that may traverse the active landfill area.

2. Sealing Effect: The steel plate cover provides an effective seal over the waste
materials, helping to reduce the release of odorous gases, dust, and litter into the
surrounding environment.

3. Odour and Vector Control: By containing odours and preventing the access of
scavengers and vectors, the cover helps maintain a cleaner and more controlled
environment.

4. Reduction in Soil Usage: Traditional daily cover methods often involve using sall,
which is a valuable and finite resource. Utilizing steel plates as an alternative reduces
the need for soil cover.

5. Efficiency: Applying steel plate covers can be more efficient than transporting and
spreading soil daily. It saves time and resources while still fulfilling the requirement for
daily cover.

6. Long-Term Savings: While the initial investment in steel plates might be higher than
using soil, the long-term cost savings due to reduced soil usage and improved
operational efficiency can be significant.

7. Reusability: Steel plates are reusable, making them a more sustainable option
compared to materials like soil.

It is important to note that while steel plate covers offer several benefits, they may also have
limitations and drawbacks. These can include potential noise generated by heavy machinery
moving over the plates, the need to properly secure the plates to prevent displacement by wind,
the potential maintenance requirements to address issues like corrosion, and additional
operator training and oversight.

Ultimately, the choice of using a steel plate cover as an alternative daily cover for active landfill
faces should be based on the specific needs, regulations, and conditions of the landfill site.
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7.5 Routine Inspections and Maintenance

The Operational Certificate requires the permittee to conduct inspections and maintenance
activities that include the following tasks:

e Vegetation around the site, especially adjacent to the electrical fence, be trimmed or
removed.

e Electric fence be inspected at least once every seven days and voltage of fencing
measured at several points along the fencing and at each gate using proper electric
fence voltmeter to ensure a minimum 6,000 volts.

e Maintenance may be required based on the deficiencies noted during inspections.

¢ Any deficiencies that have been addressed should be noted in the following inspection
report.

¢ All maintenance and inspections should be recorded and kept on file.

7.6 Safety and Training Recommendations

Site operators and any personnel conducting work on site are required to complete the following
training:

e Basic first aid
e Workplace Hazardous Materials Information Systems (WHMIS)
Additionally, it is recommended that all operators complete the following training:

e Solid Waste Association of North America’s (SWANA'’s) Manager of Landfill Operations
(MOLO) course, Landfill Operations Basics (LOB) course or similar

At a minimum, all employees should receive appropriate training to carry out the Operational
Certificate requirements.

8. ENVIRONMENTAL CONTROLS

8.1 Surface Water Management Plan

Precipitation typically infiltrates into the alluvial fan material, but runoff does occur from the
landfill site and higher areas during high precipitation events. Old logging trails above the landfill
collect some of the precipitation and convey it to the southwest corner of the site, where it flows
down the excavated slope and onto the landfill.

No significant drainage issues have been observed on site however all surface water runoff
should be conveyed around the landfill (away from all active landfill areas) using appropriately
sized ditches and swales around the toe of the landfill slopes and around the landfill perimeter.
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Surface water management on the active face is also important to minimize infiltration and
leachate generation. Surface water runoff should be directed away from the active face with
grading away from the active face. Temporary ditches should also be used where standing
water or ponding is observed. Limiting the size of the active face will also minimize the amount
of surface water runoff that contributes to leachate generation.

Surface water management during the post-closure period should be included in the detailed
closure plan prepare prior to landfill closure. Figure 4 incudes a conceptual surface water
management plan which includes ditches along the toe and crest of the landfill as well as down
chutes along the finished landfill slopes, and a potential location for a sedimentation pond.

8.2 Landfill Gas Management Plan

It is understood that landfill gas (LFG) has not been monitored at the Thorsen Creek Landfill.
Based on the annual landfilled tonnages and climate, it is assumed that LFG generation is
relatively low and therefore monitoring has not been warranted. Enclosed spaces are potentially
at risk of landfill gas migration. Therefore, it is recommended that landfill gas migration
monitoring is conducted along the toe of the slope at the northwest face of the landfill. Soll
vapour probes should be installed and monitored for any indications of lateral LFG movement.

Landfill gas monitoring should be conducted for three years following landfill closure. If soil
vapour sampling indicates LFG is within acceptable concentrations for the duration of the
monitoring period, landfill gas monitoring will not be required after three years. However, a new
landfill gas monitoring plan will be required if gas emission exceedances are encountered in the
three-year monitoring period following landfill closure.

The on-site offices and other enclosed buildings should be equipped with methane gas sensors
that notify occupants when methane concentrations reach 20 percent of the lower explosive limit
of methane (1% by volume).

8.3 Contaminating Lifespan

Contaminating lifespan means the period of time during which the landfilled waste has the
potential to produce effluent or air contaminants, as defined in the Environmental Management
Act, including at least 30 years after installation of final cover over the entire landfill footprint. At
a minimum, the contaminating lifespan is assumed to be at least 30 years when determining the
requirements for post-closure operation and maintenance and the amount of financial security
required for the landfill site.

There are no historical records or data available to accurately estimate how much waste is in
the Thorsen Creek Landfill to date. To identify the amount of waste in the landfill, an inferred
landfill base was assumed beneath the existing disturbed ground to estimate the amount of
waste occupied in the landfill. Figure 6 shows the inferred landfill base contour drawing (cross
sections).

Based on the difference in contours from the inferred landfill base and the existing ground, the
volume calculated was 72,000 m*. From Section 5.1, the waste to cover ratio currently is 1:1,
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thus estimating the waste in the landfill to be 36,000 m3. With the compaction rate assumed at
500 kg/m?3, the estimated tonnage is 18,000 tonnes.

Assuming that the landfill development follows the 3:1 waste to cover ratio (by volume) until the
site is at maximum capacity (without expanding to the east side), the landfill will occupy an
additional ~ 72,500 m3. Of this total volume, 54,400 m?® would be occupied by waste. With the
compaction rate assumed at 500 kg/m?, the estimated tonnage is 27,200 tonnes.

In total, the landfill will have approximately 45,200 tonnes of waste when filled to maximum
capacity.

According to the Landfill Criteria, under Section 8.3 Post-Closure Period, “...a lifespan of 50
years shall be used for landfills with less than 100,000 tonnes of MSW in place.” With the
current landfill estimated to have less than 100,000 tonnes of MSW in place, the post closure
period will be for 50 years after final closure.

9. ENVIRONMENTAL MONITORING PLAN

The purpose of the Environmental Monitoring Plan (EMP) is to specify how groundwater and
surface water quality will be monitored at and in the vicinity of the site in order to identify
potential waste management related impacts to the receiving environment.

The EMP is site specific and is based on site geology, hydrogeology, leachate indicator
parameters and monitoring results. The following section presents a summary, rationale and
recommendations for the EMP. Further information related to site environmental conditions and
monitoring locations is available in Appendix A.

The requirements of the EMP should align with the monitoring requirements specified in the
latest Operational Certificate for the landfill.

9.1 Monitoring Criteria

The site is governed by Operational Certificate MR-4223 (dated April 12, 2006). Regulatory
considerations under the Environmental Management Act that are applicable to this site include
the following:

= BC Contaminated Sites Regulation (CSR) (B.C. Reg. 179/2021, July 7, 2021)
= BC Approved Water Quality Guidelines (AWQG) (BC MOE, January 2023)

Groundwater quality at the site is compared to the potentially applicable regulatory requirements
and guidelines under the Environmental Management Act, including the BC Contaminated Sites
Regulation (CSR) (B.C. Reg. 179/2021, July 7, 2021) standards for Aquatic Life (AW) and
Drinking Water (DW) use. The BC CSR (Protocol 21, Effective November 1, 2017) specifies that
AW standards apply to all groundwater located within 500 m of an aquatic receiving
environment, unless it can be demonstrated that the groundwater does not flow to that receiving
environment. Thorsen Creek and Noohalk Creek are both located within 500 m of the site’s
property boundary, so there is a potential pathway for leachate migration to these two water
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bodies, and the groundwater standards for AW apply to this site. No drinking water wells or
surface water intakes were identified within 500 m of the site boundaries. However, as outlined
in Protocol 21 of the BC CSR (2017), consideration of future drinking water use is required for
saturated geological units with suitable hydraulic properties and natural water quality to support
a single-family domestic water supply. Initial sampling results and subsurface investigations
have not demonstrated that the geological unit is unsuitable. Therefore, the aquifer must be
considered as having potential for future drinking water use and the groundwater standards for
DW apply to this site.

Surface water quality at the site is compared to the BC Approved Water Quality Guidelines and
the BC Working Water Quality Guidelines for protection of Aquatic Life (Freshwater). These
guidelines are applicable for better understanding potential impacts to surface water quality in
the area inferred to be downgradient of the site.

A description of how these guidelines were identified as applicable is available in Appendix A.

9.1.1 Indicator Parameters

Leachate indicator parameters are compounds that are reliable indicators of groundwater
impacts from waste disposal, but in and of themselves may not be a contaminant of concern.
The landfill is a natural attenuation landfill so raw leachate sampling is not applicable. Thus,
leachate indicator parameters for the site have been determined based on common leachate
indicator parameters for landfills. Those assessed for the site include the following:

= chloride,

= conductivity,
= hardness,

= sulfate, and

= jron and manganese.

The key parameter of potential concern at landfill sites is ammonia (which can be toxic to
aquatic life if it reaches an aquatic receptor at high enough concentrations). Other parameters of
concern, may include the presence of:

= hydrocarbons and/or volatile organic compounds, and

= possibly elevated concentration of heavy metals associated with waste disposal.

Water quality results for groundwater and surface water at the site are assessed against the
applicable regulatory criteria, as well as with respect to trends in leachate indicator parameters.
As regular monitoring continues at the site, changes to indicator parameters with time, if
occurring, can also be assessed. The first groundwater samples were collected in November
2022 (after new groundwater monitoring wells were installed in October and November 2022).
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9.2

Recommended Monitoring Program

A description of the results of the initial groundwater and surface water monitoring program,
initiated in 2022 with the installation of new groundwater wells, is provided in Section 3, as well
in Appendix A. With consideration of the results of this program, the following recommendations
are made for the EMP for the CCRD’s Thorsen Creek Landfill site with respect to monitoring
locations and frequency:

Groundwater sampling is recommended to continue twice annually at the site (once in
the spring/summer and once in the fall) in order to develop a basis for year-to-year
comparison of data and trends. Measurement of depth to groundwater in all wells is also
recommended to occur twice annually at a minimum, to identify any seasonal variation in
groundwater flow direction.

Due to the distance between the landfill site and Noohalk Creek (approximately 400 m),
and the potential influence of properties and interference between the two, there are
multiple factors that could affect the surface water quality at this sampling location
(including the landfill) and it is not possible to determine the source of impacts with
confidence if exceedances are identified. It is therefore proposed that sampling of
Noohalk Creek be discontinued and replaced with spring water sampling.

To establish a more representative surface water sampling location, it is recommended
that the CCRD undertake a conductivity survey of spring locations located to the
northeast of the landfill where groundwater is observed to be daylighting (measurements
taken with a field conductivity probe). A sampling location should be established at the
location measured as having the highest field conductivity (for analysis of all surface
water parameters, including dissolved metals and total metals in this initial sample).
Sampling of the spring is intended to assess whether this location would be a suitable
replacement as a long-term receiving environment monitoring point.

The following recommendations are made with respect to monitoring parameters for the EMP:

Samples are recommended to be collected from all five of the above locations and
analyzed for field and laboratory parameters as outlined in the OC for the site, including:
- Field parameters:

n pH

= Conductivity

=  Temperature

=  Water elevation
- Laboratory parameters:

= Dissolved metals (in groundwater) and total metals (in surface water)

= Hardness

= Alkalinity

= Total Dissolved Solids

=  Ammonia

= Nitrate, Nitrite, and Nitrate + Nitrite
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= Dissolved Organic Carbon

= Although included in the OC, Biochemical Oxygen Demand (BOD) and Chemical
Oxygen Demand (COD) are recommended to be excluded from future sampling, as
these indicators are typically most useful when assessing information related to leachate
collection and treatment, when raw leachate is sampled. For this site operating as a
natural attenuation landfill, the leachate is relatively dilute and these parameters provide
no value in managing the environmental conditions of the site.

= Select parameters related to hydrocarbons were sampled from wells in November of
2022 as part of a one-time investigation into potential hydrocarbon presence in
groundwater and surface water at the site. These parameters included Volatile Organic
Compounds (VOCs), Extractable and Volatile Hydrocarbons (EPH & VH), BTEX, and
Polycyclic Aromatic Hydrocarbons (PAHs). No detectable hydrocarbons were identified
in any groundwater samples, therefore these parameters are not recommended to be
included in the EMP.

10. FIRE SAFETY, EMERGENCY RESPONSE PLAN
AND CONTINGENCY PLAN

10.1 Fire Safety Plan & Emergency Response Plan

The most common causes of landfill fires include malfunctioning equipment, or disposal of
burning or smoldering material. The spread of landfill fires is largely impacted by landfill
operations, such as active face compaction, application of cover material and the types of
landfilled material. Measures that should be taken to prevent landfill fires include:

= Proper use and maintenance of daily and intermediate covers.
= Implementing progressive closure.

= Conducting regular inspections, including load inspections of incoming waste at the
scales and general inspections of site.

= Separating recyclable material such as tires, white goods, wood and hazardous waste
from the landfill active face.

Proper compaction and cover material application restrict oxygen supply to the cell and act as a
fire break, reducing the risk of fire.

A fire safety and emergency response plan for the facility should be developed and maintained.

MH has prepared a fire safety and emergency response plan copy for staff in Appendix B. This
plan must be reviewed and updated at least once annually. The plan includes landfill fire
response procedures and relevant emergency contact information. Copies must be provided to
the staff at visible, easy to reach and known storage places, ideally in the following locations:

= In the transfer station building

= |n the staff vehicle
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MH understands that the CCRD has access to a fire truck with its own water supply from the
community. With the access to a fire truck present, MH recommends that the CCRD contact the
fire authorities and responding fire department for review of the drafted fire safety and
emergency response plan for Thorsen Creek Landfill.

The Fire Safety and Emergency Response Plan must be submitted to the appropriate fire
authorities and the responding fire departments initially and upon the completion of significant
changes.

10.2 Contingency Plan

As defined by the Landfill Criteria, a Contingency Plan is required as part of the DOCP
document. A Contingency Plan covers:

= Possible failure and non-compliance scenarios of the leachate, surface water, and
landfill gas management facilities.

= Practical and implementable contingency measures to address any failure or non-
compliance with the performance criteria.

If the CCRD suddenly has to close the landfill either due to a non-compliance or in the event of
a failure with the Site’s performance criteria, the CCRD will be sending their collected waste to
the Cariboo Regional District’s (CRD) landfill. The CRD is located directly east of the CCRD and
is accessible by road from Bella Coola. The CRD owns the Central Cariboo Landfill, which is
located approximately 45 km north of Williams Lake. The total haul time from the Thorsen Creek
Landfill to the Cariboo Central landfill is estimated to be 14 hours roundtrip, including bin pick up
and drop off.

11. FINANCIAL SECURITY PLAN

The amount of financial security will be calculated as the sum of the following costs:
= Cost of emergency closure or planned closure, whichever cost is greater.

= Cost of post-closure operation, maintenance, monitoring and reporting for the
contaminating lifespan.

= Cost of implementing contingency measures.

As outlined in the Landfill Criteria, each task or activity associated with closure and post-closure
care shall be detailed and estimated in performing financial security calculations. Estimates
include costs associated with administration, engineering assessment and construction
oversight.

As part of landfill planning work completed in 2020, the CCRD retained a consultant to estimate
the liability associated with the Thorsen Creek landfill, including the estimated closure and post-
closure costs. The estimated landfill lability was reported as per Public Sector Accounting Board
PS 3280 (asset retirement obligations). The estimated closure and post-closure costs, and
associated liability, is reported under separate cover. MH recommends that the CCRD retain a
qualified professional to review and update the landfill liability calculations at a minimum once
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every five years with the latest information on remaining landfill lifespan, inflation and discount
rates, updated closure and post-closure costs, and other financial and site-specific assumptions.

11.1 Closure Costs

Activities that are considered in the closure costs include:
= Compaction and grading of the landfill surface area
= Final cover and vegetation
= Completing facilities for:

- Surface water management (drainage control features)
- Leachate monitoring

- Water quality monitoring

- Landfill gas monitoring

11.2 Post-Closure Costs

Activities that are considered in the post-closure cost estimate are:
= Water quality monitoring
= Ongoing maintenance of various control systems, drainage systems and final cover

As noted above, the estimated landfill liability should form the basis of a financial security plan
for the site. Post-closure costs have been estimated and are reported in the landfill liability
estimates noted above.

12. RECOMMENDATIONS

Based on the findings from MH'’s site visits, review of current operations and as part of the
development of this DOCP, the following recommendations are provided:

=  MSW and C&D wastes are currently landfilled separately. However, there are
operational challenges associated with having more than one active face, such as
reduced tipping oversight and increased equipment and manpower time required. Two
active faces also increase leachate generation due to the larger area. MH recommends
eliminating the C&D active face and directing all loads to the MSW active face. It is
understood that this will be a change to the current operations and there may need to be
an adjustment period for the operator to get used to managing all materials in one area.
If the active faces are combined, the operator may need to temporarily allocate areas for
receiving larger loads of C&D material during certain times of the year.

= MH understands that there are challenges associated with acquiring a scale in order to
help with keeping records of waste tonnages entering into the landfill. A scale would
however provide the CCRD with the ability to track the quantity of waste entering into the
landfill, track the sources of waste, and to track soil consumption used during operations.
MH recommends improving the current method of keeping track of the materials entering
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into the landfill. This might include more detailed record keeping of the number of bins
transferred from the transfer station to the landfill (and approximate size and fullness)
and tracking the number of commercial vehicles and approximate size tipping at the
active face.

= Based on the two surveys completed for the Thorsen Creek Landfill, the current waste to
cover ratio is estimated at approximately 1:1 by volume. This is most likely due to the
soil cover used to cover the active faces at end of each working day (twice a week). MH
recommends decreasing the amount of cover soil used daily. The ideal waste to cover
ratio is 3:1 by volume and achieving that will extend the lifespan of the landfill.

= An alternative daily cover (ADC), either with a geosynthetic cover or a steel plate cover,
would significantly reduce the amount of cover soil used for operations. MH
recommends the CCRD investigate the feasibility of using ADC. The operator could
attempt a short-term trial using ADC to assess the benefits and challenges with different
options. The CCRD could contact similar sized communities/landfills that have used or
are currently using a form of ADC.

= |n addition to the safety training required under the operational certificate, it is
recommended that all operators and managers complete the following training:

- Solid Waste Association of North America’s (SWANA'’s) Manager of Landfill
Operations (MOL) course, Landfill Operations Basics (LOB) course or similar

= The phased and detailed fill plan provided in this DOCP should be reviewed with the
landfill operator to obtain feedback and to ensure the operator understands the short-
and long-term development plan for the site, and the rationale for the fill plan. Active face
operations, as outlined in this DOCP, should also be reviewed with the landfill operator
on a regular basis.

= Groundwater sampling is recommended to continue twice annually at the site (once in
the spring/summer and once in the fall) in order to develop a basis for year-to-year
comparison of data and trends. Measurement of depth to groundwater in all wells is also
recommended to occur twice annually at a minimum, to identify any seasonal variation in
groundwater flow direction. The parameters identified in the EMP in Section 9 should be
included in each monitoring event.

= Due to the distance between the landfill site and Noohalk Creek (approximately 400 m),
and the potential influence of properties and interference between the two, there are
multiple factors that could affect the surface water quality at this sampling location
(including the landfill) and it is not possible to determine the source of impacts with
confidence if exceedances are identified. It is therefore proposed that sampling of
Noohalk Creek be discontinued and replaced with spring water sampling.

= To establish a more representative surface water sampling location, it is recommended
that the CCRD undertake a conductivity survey of spring locations located to the
northeast of the landfill where groundwater is observed to be daylighting (measurements
taken with a field conductivity probe). A sampling location should be established at the
location measured as having the highest field conductivity (for analysis of all surface
water parameters, including dissolved metals and total metals in this initial sample).

45 I!H MORRISON HERSHFIELD  now @Stantec



Thorsen Creek Landfill Design, Operations and Closure Plan
Project No. 133800052
November 15, 2024

Sampling of the spring is intended to assess whether this location would be a suitable
replacement as a long-term receiving environment monitoring point.

= The septic pits proximity to the landfill may be influencing the landfill's downgradient
water quality. It is therefore recommended to relocate the pits in order to mitigate their
potential impact and ensure that they are not influencing the overall compliance of the
landfill to the OC and the DOCP.
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13. CLOSURE

CCRD retained Morrison Hershfield now Stantec to conduct the work described in this report,

and this report has been prepared solely for this purpose.

This document, the information it contains, the information and basis on which it relies, and
factors associated with implementation of suggestions contained in this report are subject to
changes that are beyond the control of the author. The information provided by others is

believed to be accurate and may not have been verified.

Morrison Hershfield now Stantec does not accept responsibility for the use of this report for any
purpose other than that stated above and does not accept responsibility to any third party for the
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1. INTRODUCTION

Morrison Hershfield was retained by the Central Coast Regional District (CCRD) to complete an
environmental investigation and monitoring program at the Thorsen Creek landfill (the landfill),
located approximately 6 km east of Bella Coola, BC. The following tasks were completed at the
landfill between October 31 and November 2, 2022:

1. A drilling program, including borehole advancement and groundwater well installation.
2. Groundwater sample collection.
3. Surface water sample collection.

This summary report presents the findings of the drilling, groundwater monitoring, and surface
water monitoring programs completed in fall of 2022.

1.1 Program Objectives

The overall purpose of the Thorsen Creek Landfill monitoring program is to assess the potential
effects to the surrounding environment due to the landfill, and to assess the effectiveness of the
natural attenuation system. The field program undertaken in 2022 was intended to advance this
overall purpose through the following objectives:

= |nstall groundwater monitoring wells in key locations around the site to facilitate
long-term groundwater monitoring.

= Collect water table measurements at each groundwater monitoring well to support
development of an updated hydrogeological assessment, and confirm the inferred
direction of groundwater flow through the Thorsen Creek Landfill site (as
established in the 1993 hydrogeological assessment for the site).

= Conduct in-situ monitoring and collect samples for laboratory analysis to assess
landfill impacts to local groundwater and surface water quality.

= Compile site information, environmental data, and recommendations to support
development of a revised Environmental Monitoring Plan (EMP) for the site.

The monitoring activities conducted in fall of 2022, as well as associated findings and
recommendations, are intended to inform the development of an updated EMP to be
incorporated into the new Design, Operations, and Closure Plan (DOCP) for the site.

1.2 Report Purpose

The purpose of this report is to summarize the environmental monitoring completed at the
Thorsen Creek Landfill site in 2022, as well as the topographic site survey and groundwater well
surveys completed in spring of 2023. Based on results of this work, recommendations have
been made, including identifying additional work or information required, to support
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development of an updated EMP for the site. The updated EMP will be part of the Landfill
DOCP for the site, and will determine annual monitoring required for the landfill going forward.

Annual reporting is proposed as future monitoring activities for the landfill site are conducted.
Future annual monitoring reports for the site will be completed in a format similar to this report to
fulfill the environmental monitoring requirements of the facility’s updated EMP, DOCP, and
Landfill Operational Certificate (MR-4223).
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2. SITE DESCRIPTION

2.1 Location

The landfill site is located approximately 6 km east of Bella Coola, BC, as shown in Figure 1.
The site is located close to the end of Thorsen Road, southbound off Highway 20, between
Grant Road and K Road after passing over a small river connecting to the Bella Coola River.
The Thorsen Creek Landfill is located across Thorsen Road from CCRD’s Thorsen Creek
Waste and Recycling Centre, which offers a wide range of free recycling services and a transfer
station for household garbage/municipal solid waste (MSW), construction and demolition (C&D)
waste, yard waste, appliances, and metals. The Thorsen Creek Waste and Recycling Centre
serves as the primary facility for solid waste management in the Bella Coola Valley. MSW and
C&D waste, as well as some other materials collected at the Thorsen Creek Waste and
Recycling Center, are transferred for final disposal at the Thorsen Creek Landfill.

Central Coast

REGIONAL DISTRICT .
That we may be good people together




zzoz w0 hew ™ ™ WY 000511
00629012 bl
d uoneso - | ainbiy QUELIHSYIH NOSINEOW -h—

ueid [114 ’g suoljesado 400D

AmH ejo0D e|lag ulodIyd

GmpUeld UOE90" | AINBIASAUOIONS BOIPED "B0IS30II3S BuLiaauIBua [IUpUE] Pido-00762901.2\12020IeN X

uoleoo]
#0-doig
B llypueT]

alkg UauEM Aq POl

peOY 92IAI8S 1S8104 5" i i
%3810 UssIoyL Aunwwo) jexnN

&

3 ~

- L)

-

= [e00p gogl

e [

/ Alepunog anissay

| B|00D E||3g




2.2 Landfill

The Thorsen Creek Landfill accepts waste from residential, commercial, and
construction/demolition sources. The landfill is operated as a natural attenuation site, such that
waste is placed on native ground without an engineered soil or geomembrane basal liner to
capture leachate for treatment. Daily cover material is sourced from a gravel pit located at the
south end of the landfill property. The landfill is shown in Figure 2 and includes the following
primary features:

The active area for disposal of MSW (subject to daily cover using on-site gravelly
soils)

Electric fencing around the active filling area to deter bears from entering the site
A scrap metal storage area

A tire storage area

An area for burnable wood

An area for burnable commercial cardboard

A fill area for inert C&D waste (e.g., concrete, asphalt shingles, etc.)

A series of septage pits are also located at the east end of the landfill site, south of the C&D
active face, but is operated under a different operating certificate.
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2.3 Hydrological Conditions

The Thorsen Creek Landfill site is located on an alluvial fan associated with Thorsen Creek and
was previously operated as a gravel pit. Daily cover is still obtained from the excavated face to
the southwest of the landfill.

Precipitation typically infiltrates into the alluvial fan material, but runoff does occur from the
landfill site and surrounding areas during high precipitation events. Old logging trails above the
landfill collect some of the precipitation and convey it to the southwest corner of the site, where
it flows down the excavated slope and onto the landfill. Surface runoff eventually flows into the
tributaries of Noohalk Creek, located to the north of the landfill and east of the access road. A
number of springs discharge on the low ground to the north of the landfill, between the landfill
and Noohalk Creek, and these sustain baseflows in Noohalk Creek during the summer months.
Noohalk Creek eventually flows into Thorsen Creek, shortly before Thorsen Creek flows into the
Bella Coola River.

Homes located to the north and northeast of the landfill are serviced by a Water District and are
not supplied from a local well or creek source. There are some water licenses for withdrawal
from surrounding creeks as well as groundwater wells in the area surrounding the site; most of
these are located either upgradient of the landfill, or on the west side of Thorsen Creek in the
opposite direction of inferred leachate seepage.

2.4 Geological Conditions

The site is underlain by greenstone and schist bedrock (Baer, 1973). Based on logs for wells
drilled on the west side of Thorsen Creek, bedrock is overlain by greater than 15 m of sand and
gravel alluvial sediments. Observations during the 2022 drilling program confirmed sand and
gravel, with occasional boulders, to a depth greater than 8.5 m. Additionally, the water supply
well drilled within the Thorsen Creek Landfill site in 2013 encountered sand and gravel to depths
up to 18 m, and the water supply well drilled at the Thorsen Creek Waste and Recycling Center
site in 2017 encountered sand to a depth of approximately 60 m, underlain by clay to a depth of
85 m. Bedrock must rise to near surface at the east end of the site, where it is exposed in the
valley wall. The sediments are typically a bedded sand and gravel with trace silt and many
cobbly zones. Some interbeds of deltaic silty sand were noted in the adjacent gravel pit, but the
sediments can be generally characterized as granular and free draining.

The raised alluvial and deltaic sediments on the valley walls above the landfill are interpreted to
have been deposited by Thorsen Creek when sea level was higher than present. Alluvial
sediments on the valley bottom have been deposited by the Bella Coola River and by the
present day Thorsen Creek, which has cut down through the raised alluvial fan.

The existing landfill is located on a gently sloping alluvial fan and is underlain by competent
granular sediments. The excavated slope above the landfill is estimated to be in the order of 20
to 30 m high. Some localized slumping is occurring on the slope due to borrowing of cover
material at the toe.
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2.5 Hydrogeological Conditions

A hydrogeological assessment of the Thorsen Creek Landfill was completed by Piteau
Associates in December 1993, in which test pits TP 93-1, 93-2 and 93-3 were advanced. Piteau
Associates inferred that groundwater flows in a northerly direction towards Noohalk Creek and
estimated a total discharge from Noohalk tributaries (which rise downgradient of the landfill) at 8
L/s. The water table was estimated to be about 2 to 4 m below the base of the landfill in the late
summer, in which findings of water levels upgradient from springs rise during winter months on
the order of 1 to 2 m. Springs in the area downgradient (northeast) of the landfill site where
groundwater daylights prior to discharge to Noohalk Creek were observed during the 2022 site
visit.

Based on review of nearby well completion data (available on BC Water Resources Atlas) and
the 1993 hydrogeological assessment, it is understood that the site is underlain by a single
unconfined aquifer consisting of sand and gravel alluvial sediments (single flow system).
Observations collected during the drilling program completed in 2022 for monitoring well
installation support this understanding, as described in Section 5.1.

A survey was completed of the site in June of 2023, which included survey of the groundwater
monitoring wells installed during the 2022 field program, existing onsite water wells, and surface
water levels at a number of water bodies in the vicinity of the site (including Thorsen Creek and
several springs northeast of the site). Based on groundwater elevations measured at the time of
the survey, groundwater flow in general appears to be to the northeast, which is generally
consistent with the assumed historical direction of flow. Further information on groundwater flow
interpretation is provided in Section 5.2.

2.6 Climate

Bella Coola is located in a moderate oceanic climate due to its proximity to the Pacific Ocean,
falling on the borderline with the warm-summer humid continental climate and close to warm-
summer Mediterranean climate and the warm-summer continental Mediterranean climate. Daily
mean temperatures from month to month range from 0.2 °C to 17.3 °C. Average precipitation
per month ranges from 42.3 mm during the summer months to 204.9 mm during wetter months
in fall and winter, with average annual precipitation of approximately 1,199.1 mm (Environment
and Climate Change Canada, Canadian Climate Normals 1981-2010).

2.7 Potential Receptors

The potential receptors within the local area of the landfill include both natural and human
receptors. Water bodies and water users within a 2 km radius of the site are listed below, along
with their distance from the landfill site.

Surface water bodies located near the site include the following:
= Thorsen Creek (approximately 100 m northwest of the landfill).

= Noohalk Creek (approximately 400 m northeast of the landfill).
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= Bella Coola River (approximately 1 km northwest of the landfill).

Groundwater wells located near the site include the following:

Table 1: Project area groundwater well locations

Groundwater

Approximate Distance

Location with Respect to

Water Use from Landfill Property Inferred Groundwater Flow
Well No. . .
(km) Direction
Water Supply Within landfill property Upgradient of landfill, within site
107900 System (owned (located at the MSW
by CCRD) landfill toe)
Commercial & <0.1 (located within the Cross-gradient west of site
113191 Industrial (owned | Thorsen Creek Waste and
by CCRD) Recycling Centre site)
36791 Private Domestic | 0.9 Upgradient west of site (separated
from landfill by Thorsen Creek)
37163 Private Domestic | 0.9 Upgradient west of site (separated
from landfill by Thorsen Creek)
37853 Unknown Well 0.9 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
37923 Unknown Well 0.8 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
37938 Unknown Well 0.9 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
37939 Unknown Well 0.9 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
37970 Unknown Well 0.7 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
40422 Unknown Well 0.8 Upgradient west of site (separated
Use from landfill by Thorsen Creek)
46273 Private Domestic | 1.0 Upgradient west of site (separated
from landfill by Thorsen Creek)
60837 Private Domestic | 0.8 Upgradient west of site (separated
from landfill by Thorsen Creek)
60838 Private Domestic | 0.8 Upgradient west of site (separated
from landfill by Thorsen Creek)
60839 Private Domestic | 0.8 Upgradient west of site (separated
from landfill by Thorsen Creek)
75742 Water Supply 1.0 Upgradient west of site (separated
System from landfill by Thorsen Creek)
85508 Water Supply 1.0 Upgradient west of site (separated
System from landfill by Thorsen Creek)
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88139 Water Supply 1.0 Upgradient west of site (separated
System from landfill by Thorsen Creek)
Unknown Well 1.7 Upgradient west of site (separated
38178 Use (owned by from landfill by Thorsen Creek)
BC Hydro)
Private Domestic | 0.8 Cross-gradient northwest of site
33074 (separated from landfill by Thorsen
Creek)
Private Domestic | 0.7 Cross-gradient north of site
98794 (separated from landfill by Thorsen
Creek)

Other water licences within a 2 km radius of the site include the following:

Table 2: Project area surface water licence locations

Water Approximate Location with Respect
p Water Use Distance from Landfill | to Inferred Groundwater
Licence No. . .
Property (km) Flow Direction
Domestic - primary licensee: 1.2 Upstream (located on
C058860 Indian & Northern Affairs Thorsen Creek)
Canada
Transportation Management 0.6 Cross-gradient north of
C132209 (.dust corltrql).— primary site (located on Thorsen
licensee: Ministry of Creek)
Transportation & Infrastructure
Irrigation 1.2 Cross-gradient (located
on a tributary to the Bella
C063238 Coola River, upstream of
convergence with
Thorsen Creek)
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3. MONITORING REQUIREMENTS

As per the Operational Certificate (MR-4223) for the Thorsen Creek Landfill, the certificate
holder must collect samples from the listed locations and analyze for the required parameters as
outlined in the Operational Certificate.

The following documents form the basis of landfill planning and monitoring. They are referenced
throughout this report.
= Landfill Operational Certificate MR-4223 (B.C. Ministry of Environment, 2006).

= Preliminary Hydrogeological and Geotechnical Assessment for Stage 1 Solid Waste
Management Plan (Piteau Associates, 1993).

= Central Coast Regional District Solid Waste Management Plan (Carey Mclver &
Associates, 2017).

= Draft Thorsen Creek Landfill Operations and Fill Plan (Morrison Hershfield, 2022).

In addition to the documents listed above, a revised version of the DOCP for the Thorsen Creek
Landfill was prepared in 2023, which includes a revised EMP. The revised EMP will include
surface water and groundwater monitoring components to identify potential environmental
impacts of discharge to the receiving environment. The program requirements include
installation and maintenance of groundwater monitoring wells.

A summary of the monitoring program undertaken in fall 2022 is provided in Table 3.

Table 3: Monitoring Program Summary for Groundwater and Surface Water
Monitoring

Sampling Locations Sampling Parameters

Program

Field Measurements: pH, conductivity, temperature, water

elevation
MW22-01
MW22-02 Laboratory Analysis: pH, conductivity, specific conductance,
Groundwater | MW22-03 total suspended solids (TSS), total dissolved solids (TDS),
MW22-04 total alkalinity (as CaCO3), bromide, chloride, fluoride,
MW22-05 sulphate, hardness, biochemical oxygen demand (BOD),

chemical oxygen demand (COD), ammonia, nitrate + nitrite,
nitrate, nitrite, orthophosphate, and dissolved metals.

Noohalk Creek upstream | Field Measurements: pH, conductivity, temperature, water
of Landfill (E245136 or elevation
Noohalk Creek

Surface Upstream) Laboratory Analysis: pH, conductivity, specific conductance,

Water total suspended solids (TSS), total dissolved solids (TDS),
Noohalk Creek upstream | total alkalinity (as CaCO3), bromide, chloride, fluoride,

of Highway 20 (E239642 | sulphate, hardness, biochemical oxygen demand (BOD),

or Noohalk Creek chemical oxygen demand (COD), ammonia, nitrate + nitrite,
Downstream) nitrate, nitrite, orthophosphate, and total metals.
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3.1 Applicable Standards & Guidelines

Regulatory considerations under the Environmental Management Act that are applicable to this
site include the following:

= BC Contaminated Sites Regulation (CSR) (B.C. Reg. 179/2021, July 7, 2021)
= BC Approved Water Quality Guidelines (AWQG) (BC MOE, January 2023)

Rationale for the selection of standards and guidelines that are applicable to the Thorsen Creek
Landfill is provided in this section. The BC CSR standards are applied for the groundwater
compliance assessment, with the BC AWQG used to assess compliance in ambient surface
water bodies (i.e., Noohalk Creek).

3.1.1 Groundwater

The BC CSR water use categories include the following:
= Aquatic Life (AW)
= [rrigation (IW)
= Livestock (LW)
= Drinking Water (DW)

The BC CSR (Protocol 21, Effective November 1, 2017) specifies that AW standards apply to all
groundwater located within 500 m of an aquatic receiving environment, unless it can be
demonstrated that the groundwater does not flow to that receiving environment. AQ applies to
groundwater located beyond 500 m of an aquatic receiving environment if the groundwater
contains substances with concentrations above the AW standards and has the potential to
migrate within 500 m of the aquatic receiving environment.

As identified in Section 2.7, two water bodies are located within 500 m of the landfill, including
Thorsen Creek (approximately 100 m) and Noohalk Creek (approximately 450 m). There is a
potential pathway for leachate migration to these two water bodies, and the groundwater
standards for AW apply to this site.

IW and LW standards do not apply to groundwater at this site as no irrigation or livestock
watering wells or surface water intakes are located within 500 m from the site’s property
boundary (based on MOE water well and iMapBC search, conducted January 2023), as
described in Section 2.7. The only two water wells located within 500 m from the Thorsen Creek
Landfill's property boundary are those owned by the CCRD.

A search to identify groundwater wells and surface water licences in the area surrounding the
Thorsen Creek Landfill site was conducted in January 2023. This search included the Ministry of
Environment’s Groundwater Wells and Aquifers Well Search tool, as well as water licenses
listed on iMap BC. No drinking water wells or surface water intakes are located within 500 m of
the site boundaries, as described in Section 2.7. Current drinking water use is therefore not
considered applicable at the site. However, as outlined in Protocol 21 of the BC CSR (2017),
consideration of future drinking water use is required for saturated geological units with suitable
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hydraulic properties and natural water quality to support a single-family domestic water supply,
in the absence of a natural confining barrier. A yield greater than or equal to 1.3 L/min is
considered capable of supporting a single family domestic water supply (although future
drinking water use does not apply to saturated unconsolidated geological units with hydraulic
conductivities less than 1 x 10 m/s). Based on initial groundwater sampling results, aquifer
natural water quality has not been demonstrated to be unsuitable for use as a domestic water
supply as per Protocol 21 of the BC CSR (2017). Based on material encountered during the
drilling program, and yield records of wells in the area as listed on iMap BC (CCRD wells
107900 and 113191), it is expected that the yield of the aquifer in the area is much higher than
1.3 L/min. Therefore, the aquifer must be considered as having potential for future drinking
water use and the groundwater standards for DW apply to this site.

Groundwater data is therefore compared to the BC CSR standards for Aquatic Life and Drinking
Water use.

A summary of the groundwater quality results is provided in Section 5.2.

3.1.2 Surface Water

Approved water quality guidelines in BC are protective of ambient surface water quality for six
water uses as follows:

= Drinking Water

= Aquatic Life (freshwater and marine)

= Wildlife

= Recreation and Aesthetics

= Agriculture (irrigation and livestock watering)
= Industrial

Surface water data collected from Noohalk Creek was compared to the freshwater aquatic life
guidelines. These guidelines are applicable for better understanding potential impacts to surface
water quality in the area inferred to be downgradient of the site. The guidelines for drinking
water or agriculture were not included in this comparison for the same reasons described in
discussion of groundwater standards in Section 3.1.1.

A summary of the groundwater quality results is provided in Section 5.2.
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4. METHODOLOGY

4.1 Overview of Drilling, Monitoring Well Installation & Well
Development

Groundwater monitoring wells were installed as part of the 2022 field program in order to
establish sampling locations for groundwater quality at the Thorsen Creek Landfill site.

The field drilling program involved advancing boreholes using a track mounted ODEX air rotary
drill rig and recording sub-surface information including field borehole logs for each location,
based on observations of material recovered from the casing annulus. The boreholes were
advanced until groundwater was reached, to a final depth based on groundwater observations
and the type of soil encountered.

Once target depth was reached, groundwater monitoring wells were constructed and installed in
accordance with the BC Field Sampling Manual, Standard Operating Procedure for Monitoring
Well Construction & Installation (SOP-E2-01) and BC Contaminated Sites Regulation Technical
Guidance 8 Groundwater Investigation and Characterization.

The monitoring wells were constructed with 2” diameter new Schedule 40 PVC pipe. Screen
intervals were constructed with 50 mm (2”) diameter #10 (0.25 mm) slotted PVC screens
typically 1.5 m. The screen depth and length of each well was selected in the field based on
observations made during drilling (full borehole logs including well installation details are
included in Appendix A). Filter sand was placed around the screened interval to form a filter
pack. Hydrated bentonite chips and/or pellets were then used to fill the well annulus from the
filter sand to the surface, to create a seal to prevent infiltration of surface water into the well.
Wells were installed with an approximately 1 m stickup, J-plug cap, and a metal well casing.

Following installation, each monitoring well was developed (prior to sample collection, as
outlined in Section 4.2.1). Monitoring wells were developed manually using Waterra tubing and
a foot valve with surge block to clear any fine sediments within the screen interval. A minimum
of three well bore volumes was removed from each well during development activities.

4.1.1 Geodetic Survey

Following the installation of new groundwater monitoring wells and subsequent groundwater
and surface water sampling completed in fall of 2022, a geodetic site survey was completed in
spring of 2023 by Exton & Dodge Land Surveying Inc. This included survey of the following:

= All groundwater monitoring locations listed in Table 4 as well as the existing onsite water
well within the landfill (Well No. 107900 in Table 1). Well surveys included ground
surface and top of casing elevation at each well.

= Surface water level at three locations along Thorsen Creek, and a number of surface
water spring locations where daylighting was observed to the northeast of the site at the
time of the survey.
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= Topographic survey of the landfill area.

Static water levels were measured within each of the groundwater wells surveyed again at the
time of the survey. The geodetic groundwater and surface water levels measured at the time of
the survey are presented in Figure 3.

4.2 Overview of Water Sampling Locations & Schedule
Groundwater and surface water monitoring locations are shown in Figure 3.

Groundwater monitoring locations are identified as MW (monitoring well) and a number
indicating the year of installation, followed by an additional number to indicate the specific well’'s
ID (e.g., MW22-03, MW22-05). Surface water sample locations sampled in 2022 are previously
established sites on Noohalk Creek, with one located upstream of the landfill site
(E245136/Noohalk Creek Upstream) and the second located upstream of the bridge across
Highway 20, but downstream of the landfill site (E239642/Noohalk Creek Downstream).

Field parameters were measured at all surface water and groundwater monitoring locations.
The field parameters measured include pH, temperature, dissolved oxygen, and conductivity.
Field parameters were measured using a YSI model 556 multi-probe meter. At groundwater
monitoring wells, static water levels were also measured prior to purging the wells. Samples
were collected in laboratory-provided containers for all laboratory-analyzed parameters and
stored either in a refrigerator or in coolers with ice prior to delivery to the laboratory.

The 2022 groundwater and surface water monitoring program was completed by Morrison
Hershfield staff, with onsite assistance provided by Ken Mcllwain of the CCRD. Samples were
collected between October 31 and November 2, 2022.
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4.2.1 Groundwater Monitoring

Four monitoring wells were installed during the 2022 field program (MW22-02, MW22-03,
MW22-04, and MW22-05); well installation was completed on November 1 and 2, 2022, as
described in Section 4.1.

The groundwater monitoring wells were installed at locations assumed to be cross-gradient or
down-gradient of the landfill to monitor the potential migration of leachate and associated
impacts. In addition to the four new monitoring wells installed, two water supply wells owned by
the CCRD were already in place on the site: one located within the Thorsen Creek Landfill site
(adjacent to access road along the site sea can and storage sheds), and one located within the
Thorsen Creek Waste and Recycling Centre area, near the free shed (referred to as MW22-01).
Both existing wells had water levels measured from the top of the well casings during the 2022
site visit. Due to drill refusal at the originally planned location of a fifth monitoring well
representing up-gradient/background conditions, the existing well MW22-01 was sampled as a
background well.

Table 4 provides a summary of groundwater well details from the 2022 program. Locations for
each well were identified based on the assumed direction of groundwater flow, derived from
historical site observations (see Section 2.5 for additional information). The groundwater flow
gradient and location of each well with respect to this gradient was later confirmed by a site
survey in June of 2023.

Table 4: Groundwater Well Installation Locations

Site | Site Description

MwW22-01 Existing well, located cross-gradient from the landfill mass

Installed in 2022, located immediately down-gradient of the northern extent of the
MW22-02 ) .

MSW landfill footprint
MW22-03 Installed in 2022, located immediately down-gradient of the C&D landfill footprint
MW22-04 Installed in 2022, located down-gradient of the landfill, at the property boundary
MW22-05 Installed in 2022, located down-gradient of the landfill, at the property boundary

Static water levels were measured in all groundwater wells and recorded following installation,
after which newly installed wells were developed using dedicated HDPE tubing and foot valves
equipped with surge blocks.

Following development, wells were allowed time to recharge to static water elevations and
samples were collected using the same dedicated tubing and foot valves. The existing well
MW22-01 was also purged and sampled as a background well. The purge of MW22-01 was
completed using the built-in purge pump equipped for maintenance purposes.

All groundwater samples collected for dissolved metals analysis were filtered through a 0.45
micron in-line filter and preserved using laboratory-supplied preservatives in the field. Samples
were stored in coolers packed with ice. In addition to collecting samples for laboratory analysis,

Central Coast

REGIONAL DISTRICT .
That we may be good people together




- 18 -

field parameters were also measured using a YSI model 556 multi-probe meter. The static water
level depth in each well was also measured prior to sample collection. Laboratory analyses for
all of the samples were performed by ALS Environmental in Burnaby, BC. Appendix B provides
a summary of the analytical results associated with groundwater monitoring.

4.2.2 Surface Water Monitoring

Surface water samples were collected from the two sampling locations identified in the
Operational Certificate, both located on Noohalk Creek. Table 5 provides a summary of the two
surface water sampling locations. The provided description of each location is based on the
assumed direction of surface and groundwater flow, derived from historical site observations
(see Section 2.3 and 2.5 for additional information).

Table 5: Surface Water Sampling Locations

Site | Site Description

'C\l:?::lf Ik Small creek, located upstream of surface/groundwater flow path leaving the landfill
Upstream site. Sample was collected from the upstream side of a bridge along Grant Road,
(E245136) south of Highway 20.
Noohalk Small creek, located downstream of surface/groundwater flow path leaving the landfill
Creek site. Sample was collected frc_>m the upstream side of a bridg_e _along Highway 20. Just
Downstream !Jpstream ofa prldge along nghway 20, Noohalk Creek (draining from the southeast)
(E239642) joins another tributary (draining from the southwest). Sample was collected from
Noohalk Creek just upstream of the convergence with the other tributary.

All surface water samples were preserved in the field as required and stored in coolers packed
with ice. In addition to collecting samples for laboratory analysis, field parameters were also
measured using a YSI model 556 multi-probe meter. Laboratory analyses for all of the samples
were performed by ALS Environmental in Burnaby, BC. Appendix B provides detailed analytical
results associated with surface water monitoring.

4.3 Quality Assurance and Quality Control (QA/QC)

In addition to using an accredited laboratory, QA/QC measures were applied to the monitoring
program to assess the accuracy and precision of the field results and the laboratory testing
procedures. During the 2022 surface and groundwater sampling program, a field blank was
collected and submitted for analysis. Field blanks are prepared using laboratory-provided de-
ionized water and are used to confirm that contamination of samples has not been introduced
as a result of the sample collection process. A duplicate sample was also collected from one
monitoring location during the field program. The samples were transported in laboratory
supplied coolers, remained closed, and were only reopened in the laboratory for analysis.
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5. RESULTS AND DISCUSSION

Water quality monitoring at the Thorsen Creek Landfill included a broad suite of parameters,
including the following groups of parameters as outlined in the Operational Certificate for the
facility:

= Dissolved & total metals

= Hardness

= Alkalinity

= Total Suspended Solids

= Total Dissolved Solids

=  Ammonia

= Nitrate, Nitrite, and Nitrate + Nitrite

= Chemical Oxygen Demand (COD)

= Biochemical Oxygen Demand (BOD)

In addition to the above parameters as required by the Operational Certificate, select
parameters related to hydrocarbons were sampled from each location; these additional
parameters were intended as a one-time investigation into potential hydrocarbon presence in
groundwater and surface water at the site, and are not proposed to be incorporated into future
monitoring programs. These additional parameters included the following:

= Volatile Organic Compounds (VOCs)

= Extractable and Volatile Hydrocarbons (EPH & VH)
= BTEX

= Polycyclic Aromatic Hydrocarbons (PAHSs)

There are a limited number of key parameters that have been reviewed as both landfill related
indicator parameters and parameters of potential concern:

Indicator parameters are compounds that are reliable indicators of groundwater impacts from
waste disposal, but in of themselves may not be a compound of concern. For the purposes of
this water quality review, the landfill-related indicator parameters assessed include:

= chloride,

= conductivity,
=  hardness,

= sulfate, and

= jron and manganese.
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Parameters of potential concern at landfill sites consist primarily of ammonia (which can be
toxic to aquatic life if it reaches an aquatic receptor at high enough concentrations). Other
parameters of concern, may include presence of:

= hydrocarbons and/or volatile organic compounds, and

= possibly elevated concentration of heavy metals.

5.1 Monitoring Well Installation

Site reconnaissance was performed by Morrison Hershfield and CCRD on October 31, 2022 to
confirm the locations of proposed groundwater monitoring wells with respect to access for the
drill rig. Drilling was completed over the course of two days (November 1 and 2, 2022) and
supervised by Morrison Hershfield’s field engineer. During drilling, subsurface conditions were
recorded on field forms, which are available in Appendix A.

A summary of well completion information is provided in Table 6 below.

Table 6: Well completion details

Approximate Water Approximate Water Screen

Total Depth (mbgs') | Table Depth (Nov. Table Elevation Interval
2023; mbhgs') (Nov. 2023; masl?) (mbgs")

MW22- 7.3 (first location)

N/A N/A N/A
013 8.8 (second location)
MW22- |76 2.7 24.0 61-76
02
MW22- | 5.8 4.3 20.7 38-53
03
MW22- | 5.5 3.0 20.9 40-55
04
'(\)’QNZZ' 5.8 18 216 43-58

The originally proposed location of monitoring well M\W22-01 was at the southwest corner of the
landfill site, outside the site entrance gate and near the west property boundary. This location

! Units of mbgs refer to “meters below ground surface”.
2 Units of masl refer to “meters above sea level”

3In Table 7 and Appendix A, MW22-01 refers to the attempted drilling locations where a new background
well was proposed; however, well installation could not be completed due to ground conditions, so all
other references to MW22-01 refer to the existing onsite water supply well at the Thorsen Creek Waste
and Recycling Center, from which samples were collected to represent background conditions.
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would be considered the background monitoring well as it is located upgradient of the landfill.
However, drilling was attempted in two locations in this area, and in both cases, substantial
subsurface rocks and boulders caused the drill casing to stick and drilling had to be terminated
prior to encountering the groundwater table. As such, no monitoring well could be installed in
the originally proposed MW22-01. Sampling was instead conducted from an existing water
supply well located at the Thorsen Creek Waste and Recycling Center site (as described in
Section 4.2.1 and shown in Figure 3).

5.2 Groundwater

MW22-01 is located cross-gradient to the landfill and is used to represent the local background
conditions for the area, to provide a method to identify parameters that occur at natural or
background elevated levels in the local groundwater environment.

MW22-02 and MW22-03 are located immediately adjacent to the landfill footprint and are
intended to provide indicators for parameters immediately down-gradient of the waste material.
MW22-04 and MW22-05 are located further down-gradient, along the property line of the landfill
site, to provide an indication of the groundwater quality at the landfill property boundary. These
two locations are considered the landfill compliance locations.

A summary of the groundwater quality results compared to the applicable standards and
guidelines are provided in Table 8 and Table 9. Detailed laboratory results are provided in
Appendix B.

The following summarizes the groundwater exceedances of the guidelines adopted for the
monitoring program conducted in 2022 (see Section 3.1.1 for an explanation of guidelines
used).

BC Contaminated Sites Regulation, Schedule 3.2 (Aquatic Life & Drinking Water)

= No parameters exceeded the BC CSR standards for freshwater Aquatic Life in
2022.

= Cobalt at MW22-05 exceeded the BC CSR standard for Drinking Water in 2022.

5.2.1 Discussion

Monitoring wells MW22-04 and MW22-05 are situated at the approximate property boundary
between the landfill site and adjacent properties. All BC CSR standards were met at these two
wells, with the exception of the cobalt standard for Drinking Water in M\W22-05, which was
exceeded (with a concentration of 0.00455 mg/L compared to the standard of 0.001 mg/L).
There were no exceedances of the BC CSR at any other wells onsite.

Although not in exceedance of the BC CSR standards, ammonia is elevated particularly at wells
MW22-02 and MW22-05. Ammonia is a parameter that would be expected to be elevated in
association with the septage pits located at the east end of the site, and it is probable that these
pits are influencing groundwater conditions in their vicinity. The location of the septage pits in
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relation to the landfill makes it difficult to differentiate the ammonia concentration contributed by
each of these potential sources.

Chloride and hardness are considered indicator parameters for landfill leachate. Both chloride
and hardness are elevated at wells MW22-02 and MW22-05 compared to other locations,
suggesting that landfill leachate has influenced groundwater quality at both of these wells.

Sulfate in groundwater at landfill sites can be indicative of drywall in the waste stream. Although
sulfate is not in exceedance of the BC CSR standards at any of the groundwater wells sampled,
it is elevated at M\W22-05 compared to other locations on site, indicating influence of leachate at
this location.

No detectable hydrocarbons were identified in any groundwater samples.

In general, groundwater sampling results at the site indicate some influence of landfill leachate
on groundwater, which is expected. The highest level of impacts based on 2022 sampling is
associated with wells MW22-02 and MW22-05. Comparatively lower concentrations of indicator
parameters were observed in MW22-03, which is located approximately upgradient of MW22-05
based on the observed direction of groundwater flow from the landfill site. The location of
impacts and the gradient of static water level elevations suggests that Thorsen Creek is a
groundwater recharge zone, and flow may be occurring in a slightly more easterly direction as it
passes through the site, before diverging more to the northeast due to the influence of
topography to the southeast of the site. Groundwater contours and interpreted flow direction
(including consideration of nearby surface water elevations) is shown in Figure 3.

Although MW22-01 (existing well) and the existing landfill water supply well (Well No. 107900)
were also surveyed and its static water level measured during the 2023 survey, results at these
well were not included in groundwater contour development and flow mapping. The water table
observed at these well was lower than other wells at the site, which is expected to be a result of
the wells’ deeper installation depths compared to newly installed wells, and influence of a
stronger downward gradient at these locations nearer to Thorsen Creek. These observations
support the understanding of Thorsen Creek as a groundwater recharge site.

Given the observations at other surveyed locations and the topography surrounding the site,
groundwater flow is still expected to occur in an east/northeast direction. There may also be

seasonal variability in flow direction in order for impacts to be detected in both M\W22-02 and
MW22-05, but not M\W22-03, as observed.

5.3 Surface Water

The surface water monitoring locations outlined in the Operational Certificate for the Thorsen
Creek Landfill are both located on Noohalk Creek. Based on the assumed direction of
groundwater flow leaving the Thorsen Creek Landfill site, the surface water monitoring locations
were selected with the intention of one being situated upstream of any leachate impacts
reporting to the creek, and one being situated downstream of any such impacts. Samples were
collected from both locations in 2022. Historical water quality data is also available from
previous sampling of the two surface water locations. Table 7 below presents a comparison of
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select parameters from the two surface water monitoring locations between samples collected in
2013 and 2022.

Table 7: Surface water quality historical comparison

Noohalk Creek Upstream of
Landfill (E245136)

Noohalk Creek Downstream

Parameter of Landfill (E239642)

Dec. 18,2013 Oct. 31,2022 Dec. 18,2013 Oct. 31, 2022

Field Parameters

Temperature °C 6.1 6.1 6.1 5.8
pH N/A 71 5.8 6.7 6.3
Conductivity uS/cm 36.4 36.2 47.4 18.4
Laboratory Parameters

Hardness mg/L 11.6 10.9 15.1 12.6
Total Alkalinity (CaCOs) mg/L 7.51 5.6 10.9 7.0
Sulphate mg/L 3.89 2.29 4.01 2.91
Chloride mg/L 0.91 <0.50 24 1.22
Nitrate mg/L 0.530 0.740 0.474 0.763
Nitrite mg/L <0.0050 <0.0010 <0.0050 0.0010
Nitrate + Nitrite mg/L 0.530 0.740 0.474 0.764
Orthophosphate mg/L <0.0050 <0.0010 <0.0050 0.0012

A summary of the surface water monitoring results compared to the applicable standards and
guidelines is provided in Table 10 and Table 11. Detailed laboratory results is provided in
Appendix B.

The following summarizes the surface water exceedances of the guidelines noted in the
samples collected in 2022 (see Section 3.1.2 for an explanation of guidelines used).

BC Ambient Water Quality Guidelines

= Aluminum concentrations exceeded the BC AWQG at both the upstream and
downstream Noohalk Creek locations in 2022.

= |ron concentration exceeded the guideline at the downstream Noohalk Creek
location in 2022.

5.3.1 Discussion

The only landfill leachate indicator with concentrations above guidelines for surface water in
2022 was iron at the Noohalk Creek downstream location. Though the downstream sample was
the only location which exceeded the guideline, upstream and downstream concentrations were
still only slightly different (downstream iron concentration of 0.33 mg/L versus upstream iron
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concentration of 0.28 mg/L). Although not considered an indicator parameter, aluminum was
above guidelines at both the upstream and downstream surface water locations in 2022. No
other guideline exceedances were identified in surface water samples collected in 2022, and no
detectable hydrocarbons were identified in any surface water samples. No metals samples were
collected in 2013 so comparison to historical results is only available for the parameters listed in
Table 7.

In both 2013 and 2022, there was a slight elevation in concentrations of chloride, conductivity,
hardness and sulphate at the downstream Noohalk Creek sampling location compared to the
upstream location. As with iron, the differences in upstream and downstream concentrations of
the conductivity, hardness and sulphate were slight, with downstream concentrations only in the
order of 10-30% higher than upstream. Chloride was below laboratory detection limits in the
upstream sample, but found in a concentration of 1.2 mg/L downstream in 2022.

Between the northeast end of the landfill and Noohalk Creek, several groundwater springs
(where groundwater daylights to surface) have been observed. Spring sites that were visible in
June 2023 were surveyed and incorporated into groundwater flow mapping, and supported the
inferred direction of groundwater flow generally being to the northeast. Based on the
groundwater flow direction, samples from the groundwater springs may be more representative
and provide a better option for sampling. The current surface water sampling locations at
Noohalk Creek are a greater distance away from the landfill (approximately 400 m) compared to
these groundwater springs (approximately 100-200 m range). The Noohalk Creek sampling
points are separated from the landfill site by several residences and other factors which have
the potential to influence surface water quality in Noohalk Creek; it is therefore difficult to isolate
the impacts of the landfill on this creek from other sources of interference.

5.4 Quality Assurance and Quality Control (QA/QC)

A QA/QC program was implemented for water quality sampling which included collection of a
duplicate water quality sample from one of the groundwater monitoring locations (M\W22-02).
This duplicate sample was submitted for the same analyses as the primary sample.

The Relative Percent Difference (RPD) is an indicator of measurement precision for analyzed
parameters, calculated as follows:
2(X1—-X2)

RPD (%) = mﬁc 100%

Where X1 is the original sample’s analytical result and X2 is that of the duplicate sample.

Where the concentrations of a parameter for one or both samples was less than five times the
laboratory’s reported method detection limit (MDL) for that parameter, the RPD value was not
calculated, as increased error is associated with measurements in this range. The BC
Environmental Laboratory Manual recommends an RPD of 20% for metals and general
inorganics in water, and an RPD of 30% for organics in water, where concentrations greater
than five times the MDL (B.C Ministry of Environment and Climate Change Strategy, 2020).
RPD values greater than 50% can indicate intrinsic variability and potential issues in analytical
results for the parameter.
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For the groundwater duplicate sample collected, two parameters were outside of the 20% RPD
recommendation: Total Suspended Solids (RPD of 23%) and Dissolved Aluminum (RPD of
120%). All other analytes were below the acceptability criteria. Overall, these results suggest
that sampling produced reproducible results. The potential exception to this is dissolved
aluminum in the duplicate; although analytical results for this parameter demonstrated a high
level of variability between the duplicate and primary sample, neither result was within an order
of magnitude of the BC CSR Drinking Water standard for aluminum (there is no BC CSR
Aquatic Life standard for aluminum), and therefore this variability is not expected to impact the
conclusions and recommendations of the sampling program.
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6. CONCLUSIONS AND RECOMMENDATIONS

Conclusions with respect to groundwater and surface water monitoring at the site during the
2022 program include the following:

= |ndicators of leachate-influenced groundwater appear at this time in locations down-
gradient of the landfill, including chloride, hardness, and sulfate. Impacts appear to
be most prevalent at M\W22-05 (located near the site property line), and at M\W22-
02 (located adjacent to the current C&D waste cell).

= Cobalt exceeded the BC CSR standard for Drinking Water use in the sample
collected from MW22-05 in 2022.

=  Ammonia concentrations were also high in MW22-02 and M\W22-05 compared to
other groundwater monitoring wells, which is possibly due to the influence of the
septage pits located at the east end of the site.

= Surface water quality results from Noohalk Creek in 2022 were relatively consistent
with the data obtained from 2013 sampling.

= In surface water from Noohalk Creek, aluminum (upstream and downstream) and
iron (downstream) marginally exceeded the BC AWQG in 2022.

Recommendations for further work at the CCRD’s Thorsen Creek Landfill site to obtain
additional information that will be used to inform the detailed EMP for the new DOCP include the
following:

= To develop a basis for year-on-year comparison of data and trends (particularly to
confirm the exceedance of cobalt in MW22-05), monitoring at the five groundwater
wells should be continued. Twice annual sampling is recommended (once in the
spring/summer and once in the fall).

= Measurement of groundwater elevations in all onsite wells should occur twice
annually at a minimum, to identify any seasonal variation in groundwater flow
direction.

= Discontinue sampling of BOD and COD in both groundwater and surface water, as
these indicators are typically most useful when assessing information related to
leachate collection and treatment, when raw leachate is sampled. For this site
operating as a natural attenuation landfill, the leachate is relatively dilute and in our
opinion these parameters provide little value.

= Due to the distance between the landfill site and Noohalk Creek (approximately 400
m), and the potential influence of properties and interference between the two, there
are multiple factors that could affect the surface water quality at this sampling
location (including the landfill) and it is not possible to determine the source of
impacts with confidence if exceedances are identified. It is therefore proposed that
sampling of Noohalk Creek be discontinued.

= |n order to establish a more representative surface water sampling location, it is
recommended that CCRD undertake a conductivity survey of spring locations
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located to the northeast of the landfill where groundwater is observed to be
daylighting (measurements taken with a field conductivity probe). A sample should
be collected from the location measured as having the highest field conductivity (for
analysis of all surface water parameters, including dissolved metals in addition to
total metals in this initial sample). Sampling of the spring is intended to assess
whether this location would be a suitable replacement as a long-term receiving
environment monitoring point.
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7. DISCLAIMER

CCRD retained Morrison Hershfield to conduct the work described in this report, and this report
has been prepared solely for this purpose.

Morrison Hershfield does not accept responsibility for the use of this report for any purpose
other than that stated above and does not accept responsibility to any third party for the use, in
whole or in part, of the contents of this document. This report should be understood in its
entirety, since sections taken out of context could lead to misinterpretation.

This report does not constitute a legal opinion, and the report was prepared for the sole benefit
of CCRD. Any use by CCRD, its sub-consultants or any third party, or any reliance on or
decisions based on this document, are the responsibility of the user or third party.
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8. CLOSURE

We trust the information presented in this report meets your requirements. If you have any
further questions or need addition details, please do not hesitate to contact one of the
undersigned.

Morrison Hershfield Limited

Prepared by:

Digitally signed by
R Rogal, Emily
e r i Date: 2024.11.21
07:46:26-08'00'
Emily Rogal, EIT
Environmental Planner
ERogal@morrisonhershfiled.com

Reviewed By:
Digitally signed by Jung, Curtis

//) 4 DN: CN="Jung, Curtis",
|. e OUs=lInternal, OU=users,
\J J" OU=stantec, DC=corp, DC=ads

Date: 2024.11.21 10:59:56-08'00'
Curtis Jung, P. Eng.

Solid Waste Engineer
CJung@morrisonhershfield.com
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I'r. | TABLE 8: 2022 GROUNDWATER QUALITY - GENERAL CHEMISTRY AND
_ MORRISON HERSHFIELD

DISSOLVED METALS
MW22-01
2-Nov-22

MW22-02 MW22-03 MW22-04 MW22-05
2-Nov-22 2-Nov-22 2-Nov-22 2-Nov-22

Sch. 3.2 Water DW**

Field Parameters

Field Conductivity uS/cm - - - 219.0 141.1 124.6 96.3 177.7
Temperature C - - - 6.1 7.4 7.4 6.4 8.3
pH - - - - 6.55 6.34 6.77 74 6.17
Dissolved Oxygen mg/L - - - 8.32 1.74 1.9 2.05 1.73
Oxidation Reduction Potential - - - - 116.9 46.5 80.3 19.7 57.2
General Chemistry

Conductivity uS/cm 2 - - 31.5 207 173 169 257
Hardness (as CaCO3) mg/L 0.5 - - 11.2 741 61.8 41.7 72.3
pH pH 0.1 - - 6.93 7.34 7.29 7.54 7.37
Total Dissolved Solids mg/L 1 - - 29 114 111 120 148
Total Suspended Solids mg/L 3 - - <3.0 181 104 1120 179
BOD mg/L 2 - - <2.0 12.2 71 4.0 45.6
CcoD mg/L 10 - - <10 51 48 135 91
TOC mg/L 0.5 - - <0.50 13.8 8.95 44.8 27.6

Anions and Nutrients

Alkalinity, Total (as CaCO3) mg/L 1.0 - - 7.60 90.40 60.40 82.80 77.10

pH & Temp based
1.31@pH>=85
. 3.7@pH8.0-85
Ammonia, Total (as N) mg/L 0.0050 113 @ pH 7.58.0 - <0.0050 3.69 1.80 0.02 3.65

18.5@ pH 7.0-7.5

184@ pH<7.0

Bromide (Br) mg/L 0.050 - - <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L 0.50 1500 250 <0.50 0.99 8.44 1.23 4.09
H based

Fluoride (F) mg/L 0.020 2@H<50 1.5 <0.040 0.096 0.063 0.067 <0.060

3@H>=50

Nitrate and Nitrite (as N) mg/L 0.0051 400 10 0.268 0.0076 0.826 0.210 <0.0051

Nitrate (as N) mg/L 0.0050 400 10 0.268 0.0050 0.822 0.210 <0.0050
Cl based

02@Cl<2mglL
0.4 @ Cl 2-4 mg/L
Nitrite (as N) mgl/L 0.0010 0.6 @ Cl 4-6 mg/L 1 <0.0010 0.0026 0.0044 <0.0010 | <0.0010
0.8 @ Cl 6-8 mg/L
1.0 @ Cl 8-10 mg/L
12 @ Cl > 10 mg/L

Ortho-phosphate (P)- Dissolvg  mg/L 0.0010 - - <0.0010 0.0014 0.0022 0.0020 <0.0010
H based
1280 @ H <=30
Sulfate (SO4) mg/L 0.30 2180 @ H 31-75 500 473 9.93 6.50 8.60 39.1

3090 @ H 76-180
4290 @ H >180

Dissolved Metals

Aluminum (Al)-Dissolved mg/L 0.0010 - 95 0.0022 0.0389 0.0204 0.0314 0.257
Antimony (Sb)-Dissolved mg/L 0.00010 0.09 0.006 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As)-Dissolved mg/L 0.00010 0.05 0.010 <0.00010 0.00137 0.00012 <0.00010 0.00050
[Barium (Ba)-Dissolved mg/L 0.00010 10 1 0.00568 0.0638 0.0564 0.0298 0.0878
Beryllium (Be)-Dissolved mg/L 0.00010 0.0015 0.008 <0.000100 | <0.000100 | <0.000100 | <0.000100 | <0.000100
Bismuth (Bi)-Dissolved mg/L 0.000050 - - <0.000050 | <0.000050 | <0.000050 J <0.000050 | <0.000050
Boron (B)-Dissolved mg/L 0.010 12 5 <0.010 0.163 0.055 <0.010 0.272
H based

0.0005 @ H <30
0.0015 @ H 30-<90

Cadmium (Cd)-Dissolved mg/L 0.0000050 0.0025 @ H 90-<150 0.005 <0.0000050 | 0.0000154 | 0.0000194 | 0.0000138 | 0.0000206
0.0035 @ H 150-<210
0.004 @ H>=210
Calcium (Ca)-Dissolved mg/L 0.050 - - 3.98 25.7 20.8 15.1 241
Cesium (Cs)-Dissolved mg/L 0.000010 - - <0.000010 | 0.000035 | 0.000032 | <0.000010 | 0.000080
Chromium (Cr)-Dissolved mg/L 0.00010 0.01 0.05 <0.00050 <0.00050 | <0.00050 | <0.00050 0.00085
Cobalt (Co)-Dissolved mg/L 0.00010 0.04 0.001 <0.00010 0.00052 0.00067 0.00020 0.00455
H based
0.02@H <50

0.03@H50-<75
0.04 @ H75-<100
Copper (Cu)-Dissolved mg/L 0.00020 0.05@ H 100 - < 125 15 0.00257 0.00144 0.00221 0.00045 0.00192
0.06 @ H 125 - <150
0.07@H 150 -< 175
0.08 @ H 175 - <200
0.09 @ H>=200

Iron (Fe)-Dissolved mg/L 0.010 - 6.5 <0.010 0.037 0.012 0.053 4.01
H based
0.04 @ H <50
0.05 @ H 50 - <100

Lead (Pb)-Dissolved mg/L 0.000050 0.06 @ H 100 - <200 0.01 0.000064 | <0.000050 | <0.000050 | <0.000050 | <0.000050
110 @ H 200 - <300
160 @ H >= 300
Lithium (Li)-Dissolved mg/L 0.0010 - 0.008 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg)-Dissolved mg/L 0.0050 - - 0.303 2.41 2.40 0.980 2.94
Manganese (Mn)-Dissolved mg/L 0.00010 - 15 0.00102 0.221 0.147 0.0438 0.547
Mercury (Hg)-Dissolved mg/L 0.0000050 0.00025 0.001 <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050

Molybdenum (Mo)-Dissolved mg/L 0.000050 10 0.25 0.00110 0.00402 0.00120 0.000807 0.00142




I"‘] a2 TABLE 8: 2022 GROUNDWATER QUALITY - GENERAL CHEMISTRY AND
MORRISON HERSHFIELD

DISSOLVED METALS
MW22-01

MW22-02

MW22-03 MW22-05

2-Nov-22 2-Nov-22 2-Nov-22 2-Nov-22 2-Nov-22
Analyte Sch. 3.2 Water DW**
H based
0.25@H <60
Nickel (Ni)-Dissolved mg/L 0.00050 0.65@ H60-<120 0.08 <0.00050 0.00059 0.00107 <0.00050 0.00189
1.1@H120-<180
15@H>=180
Phosphorus (P)-Dissolved mg/L 0.050 - - <0.050 <0.050 <0.050 <0.050 <0.050
Potassium (K)-Dissolved mg/L 0.050 - - 0.817 541 3.59 1.21 4.19
Rubidium (Rb)-Dissolved mg/L 0.00020 - - 0.00088 0.00559 0.00443 0.00107 0.00830
Selenium (Se)-Dissolved mg/L 0.000050 0.02 0.01 0.000060 0.000070 0.000151 0.000138 0.000096
Silicon (Si)-Dissolved mg/L 0.050 - - 2.92 3.43 4.44 3.38 3.40
H based
Silver (Ag)-Dissolved mg/L 0.000010 0.0005 @ H <= 100 0.02 <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
0.015@ H > 100
Sodium (Na)-Dissolved mg/L 0.050 - 200 0.801 5.82 7.47 7.35 13.9
Strontium (Sr)-Dissolved mg/L 0.00020 - 25 0.0221 0.0905 0.0682 0.0600 0.0942
Sulfur (S)-Dissolved mg/L 0.50 - - 1.45 3.84 2.40 2.52 13.7
Tellurium (Te)-Dissolved mg/L 0.00020 - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (TI)-Dissolved mg/L 0.000010 0.003 - <0.000010 | 0.000042 0.000041 | <0.000010 | 0.000065
Thorium (Th)-Dissolved mg/L 0.00010 - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin (Sn)-Dissolved mg/L 0.00010 - 25 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Dissolved mg/L 0.00030 1 - <0.00030 0.00043 <0.00030 | <0.00090 0.00837
Tungsten (W)-Dissolved mg/L 0.00010 - 0.003 <0.00010 <0.00010 | <0.00010 | <0.00010 | <0.00010
Uranium (U)-Dissolved mg/L 0.000010 0.085 0.02 <0.000010 | 0.000277 | 0.000096 | 0.000175 | 0.000134
Vanadium (V)-Dissolved mg/L 0.00050 - 0.02 <0.00050 0.00368 <0.00050 <0.00050 0.00240
H based
0.075 @ H <90
X . 0.15@ H 90 -<100
Zinc (Zn)-Dissolved mg/L 0.0010 0.8@ H 100 - <200 3 0.0011 0.0012 <0.0010 <0.0010 0.0033
1.65 @ H 200 - <300
2.4 @ H 300 - <400
Zirconium (Zr)-Dissolved mg/L 0.000020 - - <0.00020 <0.00020 | <0.00020 <0.00020 | <0.00020
*Standard: British Columbia Contaminated Sites Regulation (July, 2021) - Schedule 3.2 Water Standards Freshwater Aquatic Life
**Standard: British Columbia C inated Sites R lation (July, 2021) - Schedule 3.2 Water Standards Drinking Water
*“**Guideline: British Columbia Approved and Working Water Quality Guideli (August, 2019) - BCAWWAQG - Freshwater Aquatic Life
Color Key: — Exceeds CSR Standard - DW. [




I'rl Y eslEsTeREieES TABLE 9: 2022 GROUNDWATER QUALITY - PETROLEUM HYDROCARBONS

MW22-01

MW22-02 MW22-03 MW22-04 MW22-05

2-Nov-22 2-Nov-22 2-Nov-22 2-Nov-22 2-Nov-22
Analyte LOR Sch. 3.2 Water DW**
Volatile Organic Compounds
Benzene mg/L 0.00050 0.4 0.005 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
Bromodichloromethane mg/L 0.00050 - 0.1 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
Bromoform mg/L 0.00050 - 0.1 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
Carbon Tetrachloride mg/L 0.00050 0.13 0.002 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
Chlorobenzene mg/L 0.00050 0.013 0.08 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Dibromochloromethane mg/L 0.00050 - 0.1 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
Chloroethane mg/L 0.00050 - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chloroform mg/L 0.00050 0.02 0.1 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chloromethane mg/L 0.0050 - - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
1,2-Dichlorobenzene mg/L 0.00050 0.007 0.2 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
1,3-Dichlorobenzene mg/L 0.00050 15 - <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
1,4-Dichlorobenzene mg/L 0.00050 0.26 0.005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
1,1-Dichloroethane mg/L 0.00050 - 0.03 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
1,2-Dichloroethane mg/L 0.00050 1 0.005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
1,1-Dichloroethylene mg/L 0.00050 - 0.014 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
cis-1,2-Dichloroethylene mg/L 0.00050 - 0.008 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
trans-1,2-Dichloroethylene mg/L 0.00050 - 0.08 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Dichloromethane mg/L 0.0010 0.98 0.05 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2-Dichloropropane mg/L 0.00050 - 0.0045 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
cis-1,3-Dichloropropylene mg/L 0.00050 - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
trans-1,3-Dichloropropylene mg/L 0.00050 - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
1,3-Dichloropropene (cis & trans) mg/L 0.00075 - 0.0015 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075
Ethylbenzene mg/L 0.00050 2 0.14 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
Methy! t-butyl ether (MTBE) mg/L 0.00050 34 0.095 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Styrene mg/L 0.00050 0.72 0.8 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
1,1,1,2-Tetrachloroethane mg/L 0.00050 - 0.006 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
1,1,2,2-Tetrachloroethane mg/L 0.00020 - 0.0008 <0.00020 | <0.00020 | <0.00020 | <0.00020 | <0.00020
Tetrachloroethylene mg/L 0.00050 1.1 0.03 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Toluene mg/L 0.00040 0.005 0.06 <0.00040 | <0.00040 | <0.00040 | <0.00040 | <0.00040
1,1,1-Trichloroethane mg/L 0.00050 - 8 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
1,1,2-Trichloroethane mg/L 0.00050 - 0.003 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Trichloroethylene mg/L 0.00050 0.2 0.005 <0.00050 | <0.00050 | <0.00050 | <0.00050 | <0.00050
Trichlorofluoromethane mg/L 0.00050 - 1 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Vinyl Chloride mg/L 0.00040 - 0.002 <0.00040 | <0.00040 | <0.00040 | <0.00040 | <0.00040
ortho-Xylene mg/L 0.00030 - - <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
meta- & para-Xylene mg/L 0.00040 - - <0.00040 <0.00040 <0.00040 <0.00040 <0.00040
Xylenes mg/L 0.00050 0.3 0.09 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
4-Bromofluorobenzene (SS) % Surrogate - - 83.6 86.0 88.2 88.5 84.4
1,4-Difluorobenzene (SS) % Surrogate - = 103 102 105 103 103
Hydrocarbons
EPH10-19 mg/L 0.25 5 5 <0.250 <0.250 <0.250 <0.250 <0.250
EPH19-32 mg/L 0.25 - - <0.250 <0.250 <0.250 <0.250 <0.250
LEPH mg/L 0.25 0.5 - <0.250 <0.250 <0.250 <0.250 <0.250
HEPH mg/L 0.25 - - <0.250 <0.250 <0.250 <0.250 <0.250
2-Bromobenzotrifluoride % Surrogate - - 90.2 100 98.7 93.9 89.7
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/L 0.000010 0.06 0.250 <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010
Acenaphthylene mg/L 0.000010 - - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
Acridine mg/L 0.000010 0.0005 - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
Anthracene mg/L 0.000010 0.001 1.0 <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010
Benz(a)anthracene mg/L 0.000010 0.001 0.00007 <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
'_Benzo(a)pyrene mg/L 0.0000050 0.0001 0.00001 <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Benzo(b&j)fluoranthene mg/L 0.000010 - 0.00007 <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
Benzo(b+j+k)fluoranthene mg/L 0.000015 - - <0.000015 | <0.000015 | <0.000015 | <0.000015 | <0.000015
Benzo(g,h,i)perylene mg/L 0.000010 - - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
Benzo(k)fluoranthene mg/L 0.000010 - - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
Chrysene mg/L 0.000010 0.001 0.007 <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
Dibenz(a,h)anthracene mg/L 0.0000050 - 0.00001 <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Fluoranthene mg/L 0.000010 0.002 0.15 <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010
Fluorene mg/L 0.000010 0.12 0.15 <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
ndeno(1,2,3-c,d)pyrene mg/L 0.000010 - - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
1-Methylnaphthalene mg/L 0.000010 - 0.0055 <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
2-Methylnaphthalene mg/L 0.000010 - 0.015 <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
Naphthalene mg/L 0.000050 0.01 0.08 <0.000050 | <0.000050 | <0.000050 | <0.000050 | <0.000050
Phenanthrene mg/L 0.000020 0.003 - <0.000020 | <0.000020 | <0.000020 | <0.000020 | <0.000020
Pyrene mg/L 0.000010 0.0002 0.1 <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010
Quinoline mg/L 0.000050 0.034 0.00005 <0.000050 | <0.000050 | <0.000050 | <0.000050 | <0.000050
Chrysene d12 % Surrogate - - 90.4 70.9 83.0 76.1 79.9
Naphthalene d8 % Surrogate - - 91.1 85.5 99.1 89.0 89.2
Phenanthrene d10 % Surrogate - - 100 96.0 109 98.4 96.4
*Standard: British Columbia Cor i d Sites Regulation (July, 2021) - Schedule 3.2 Water Standards Fres Aquatic Life
**Standard: British Columbia Contaminated Sites Regulation (July, 2021) - Schedule 3.2 Water ds Drinking Water
*“**Guideline: British Columbia Approved and Working Water Quality Guidelines (August, 2019) - BCAWWAQG - Freshwater Aquatic Life
Color Key: Exceeds CSR Standard - DW




CHEMISTRY AND METALS

Sample ID Noohalk Creek Upstream

| TABLE 10: 2022 SURFACE WATER QUALITY - GENERAL
MORRISON HERSHFIELD

Noohalk Creek
Downstream

Date Sampled 31-Oct-22 31-Oct-22
Analyte Units LOR BCAWWQG-FAL**
|Field Parameters
Field Conductivity uS/cm - - 36.2 18.4
Temperature C - - 6.1 5.8
pH pH - - 5.75 6.33
Dissolved Oxygen mg/L - - 3.92 3.99
Oxidation Reduction Potential - - - 76.5 74.2
General Chemistry
Conductivity uS/cm 2 - 271 33.1
Hardness (as CaCO3) mg/L 0.5 - 10.9 12.6
pH pH 0.1 6.5-9.0 6.86 6.93
Total Dissolved Solids mg/L - 33 36
Total Suspended Solids mg/L 3 - 11.1 10.9
BOD mg/L - <2.0 <2.0
COD mg/L - 13 15
TOC mg/L - 4.20 5.73
Anions and Nutrients
Ca based
- <10 @ Ca <4 mg/L
Alkalinity, Total (as CaCO3) mg/L 1.0 10-20 @ Ca 5-8 mg/L 5.6 7.0
>20 @ Ca>8 mg/L
. pH & Temp based
Ammonia, Total (as N) mg/L 0.0050 0681 - 28.7 0.007 0.015
Bromide (Br) mg/L 0.050 - <0.050 <0.050
Chloride (Cl) mg/L 0.50 600 <0.50 1.22
H based
Fluoride (F) mg/L 0.020 04@H<10 <0.020 <0.020
Equation @ H > 10
Nitrate and Nitrite (as N) mg/L 0.0051 - 0.740 0.764
Nitrate (as N) mg/L 0.0050 33 0.740 0.763

Cl based
0.06 @ Cl <2 mg/L
0.12 @ Cl 2-4 mg/L
Nitrite (as N) mg/L 0.0010 0.18 @ Cl 4-6 mg/L <0.0010 0.0010
0.24 @ Cl 6-8 mg/L
0.30 @ CI 8-10 mg/L
0.60 @ Cl > 10 mg/L

Ortho-phosphate (P)- Dissolvg mg/L - <0.0010 0.0012
H based
128 @ H<=30
Sulfate (SO4) mg/L 0.30 218 @ H 31-75 2.29 2.91
309 @ H 76-180
429 @ H>180
Total Metals
pH based
Aluminum (Al)-Total mg/L 0.0010 0.1@pH>=6.5 0.282 0.325
Equation @ pH <6.5
Antimony (Sb)-Total mg/L 0.00010 - <0.00010 <0.00010
Arsenic (As)-Total mg/L 0.00010 0.005 <0.00010 <0.00010
Barium (Ba)-Total mg/L 0.00010 1 0.0228 0.0202
Beryllium (Be)-Total mg/L 0.00010 0.00013 <0.000100 <0.000100
Bismuth (Bi)-Total mg/L 0.000050 - <0.000050 <0.000050
Boron (B)-Total mg/L 0.010 1.2 <0.010 <0.010
H based
Cadmium (Cd)-Total mg/L | 0.0000050 | 0.00002 @ H <7 mg/L <0.0000050 <0.0000050
Equation @ H > 7 mg/L
Calcium (Ca)-Total mg/L 0.050 - 3.74 4.21
Cesium (Cs)-Total mg/L 0.000010 - 0.000010 0.000011
Chromium (Cr)-Total mg/L 0.00010 0.001 <0.00050 <0.00050

Cobalt (Co)-Total mg/L 0.00010 0.11 0.00029 0.00034




Noohalk Creek

Sample ID Noohalk Creek Upstream
Downstream
Date Sampled 31-Oct-22 31-Oct-22
Analyte Units LOR BCAWWQG-FAL**

H based
Copper (Cu)-Total mg/L 0.00020 (0.094(H)+2) / 1000 0.00174 0.00188
Iron (Fe)-Total mg/L 0.010 0.35 0.325 0.465
Lead (Pb)-Total mg/L 0.000050 0.003 <0.000050 <0.000050
Lithium (Li)-Total mg/L 0.0010 - <0.0010 <0.0010
Magnesium (Mg)-Total mg/L 0.0050 - 0.373 0.518

H based
Manganese (Mn)-Total mg/L 0.00010 0.01102*H +0.54 0.0146 0.0197
Mercury (Hg)-Total mg/L | 0.0000050 0.00001 <0.0000050 <0.0000050
Molybdenum (Mo)-Total mg/L 0.000050 2 0.000341 0.000388
Nickel (Ni)-Total mg/L 0.00050 0.025 <0.00050 <0.00050
Phosphorus (P)-Total mg/L 0.050 - <0.050 <0.050
Potassium (K)-Total mg/L 0.050 - 0.858 0.947
Rubidium (Rb)-Total mg/L 0.00020 - 0.00108 0.00121
Selenium (Se)-Total mg/L 0.000050 0.002 <0.000050 <0.000050
Silicon (Si)-Total mg/L 0.050 - 2.85 3.22
Silver (Ag)-Total mg/L 0.000010 0.00005 <0.000010 <0.000010
Sodium (Na)-Total mg/L 0.050 - 0.753 1.27
Strontium (Sr)-Total mg/L 0.00020 - 0.0178 0.0230
Sulfur (S)-Total mg/L 0.50 - 0.74 0.97
Tellurium (Te)-Total mg/L 0.00020 - <0.00020 <0.00020
Thallium (TI)-Total mg/L 0.000010 0.0008 <0.000010 <0.000010
Thorium (Th)-Total mg/L 0.00010 - <0.00010 <0.00010
Tin (Sn)-Total mg/L 0.00010 - <0.00010 <0.00010
Titanium (Ti)-Total mg/L 0.00030 - 0.00946 0.0105
Tungsten (W)-Total mg/L 0.00010 - <0.00010 <0.00010
Uranium (U)-Total mg/L 0.000010 0.0085 0.000125 0.000129
Vanadium (V)-Total mg/L 0.00050 0.00084 0.00104

H based

) 0.033 @ H =<90

Zinc (Zn)-Total mg/L 0.0010 Equation @ H > 90 <0.0030 <0.0030
Zirconium (Zr)-Total mg/L 0.000020 <0.00020 <0.00020

**Guideline: British Columbia Approved and Working Water Q

uality Guidelines (Au

gust, 2019) - BCAWWQG - Freshwater Aquati

Color Key:

Exceeds BC AWWQG Guideline




l,‘ H TABLE 11: 2022 SURFACE WATER QUALITY - PETROLEUM
MORRISON HERSHFIELD
HYDROCARBONS

Noohalk Creek Upstream Noohalk Creek Downstream

Sample ID

Date Sampled 31-Oct-22 31-Oct-22
Analyte LOR BCAWWQG-FAL**

Volatile Organic Compounds
Benzene mg/L 0.00050 0.04 <0.00050 <0.00050
Bromodichloromethane mg/L 0.00050 - <0.00050 <0.00050
Bromoform mg/L 0.00050 - <0.00050 <0.00050
Carbon Tetrachloride mg/L 0.00050 0.0133 <0.00050 <0.00050
Chlorobenzene mg/L 0.00050 0.0013 <0.00050 <0.00050
Dibromochloromethane mg/L 0.00050 - <0.00050 <0.00050
Chloroethane mg/L 0.00050 - <0.00050 <0.00050
Chloroform mg/L 0.00050 0.0018 <0.00050 <0.00050
Chloromethane mg/L 0.0050 - <0.0050 <0.0050
1,2-Dichlorobenzene mg/L 0.00050 0.0007 <0.00050 <0.00050
1,3-Dichlorobenzene mg/L 0.00050 0.15 <0.00050 <0.00050
1,4-Dichlorobenzene mg/L 0.00050 0.026 <0.00050 <0.00050
1,1-Dichloroethane mg/L 0.00050 - <0.00050 <0.00050
1,2-Dichloroethane mg/L 0.00050 0.1 <0.00050 <0.00050
1,1-Dichloroethylene mg/L 0.00050 - <0.00050 <0.00050
cis-1,2-Dichloroethylene mg/L 0.00050 - <0.00050 <0.00050
trans-1,2-Dichloroethylene mg/L 0.00050 - <0.00050 <0.00050
Dichloromethane mg/L 0.0010 0.0981 <0.0010 <0.0010
1,2-Dichloropropane mg/L 0.00050 - <0.00050 <0.00050
cis-1,3-Dichloropropylene mg/L 0.00050 - <0.00050 <0.00050
trans-1,3-Dichloropropylene mg/L 0.00050 - <0.00050 <0.00050
1,3-Dichloropropene (cis & trans) mg/L 0.00075 - <0.00075 <0.00075
Ethylbenzene mg/L 0.00050 0.2 <0.00050 <0.00050
Methyl t-butyl ether (MTBE) mg/L 0.00050 3.4 <0.00050 <0.00050
Styrene mg/L 0.00050 0.072 <0.00050 <0.00050
1,1,1,2-Tetrachloroethane mg/L 0.00050 - <0.00050 <0.00050
1,1,2,2-Tetrachloroethane mg/L 0.00020 - <0.00020 <0.00020
Tetrachloroethylene mg/L 0.00050 0.11 <0.00050 <0.00050
Toluene mg/L 0.00040 0.0005 <0.00040 <0.00040
1,1,1-Trichloroethane mg/L 0.00050 11.1 <0.00050 <0.00050
1,1,2-Trichloroethane mg/L 0.00050 0.021 <0.00050 <0.00050
Trichloroethylene mg/L 0.00050 - <0.00050 <0.00050
Trichlorofluoromethane mg/L 0.00050 - <0.00050 <0.00050
Vinyl Chloride mg/L 0.00040 - <0.00040 <0.00040
ortho-Xylene mg/L 0.00030 - <0.00030 <0.00030
meta- & para-Xylene mg/L 0.00040 - <0.00040 <0.00040
Xylenes mg/L 0.00050 0.03 <0.00050 <0.00050
4-Bromofluorobenzene (SS) % Surrogate - 84.4 78.4
1,4-Difluorobenzene (SS) % Surrogate - 105 102
Hydrocarbons
EPH10-19 mg/L 0.25 - <0.250 <0.250
EPH19-32 mg/L 0.25 - <0.250 <0.250
LEPH mg/L 0.25 - <0.250 <0.250
HEPH mg/L 0.25 - <0.250 <0.250
2-Bromobenzotrifluoride % Surrogate - 78.3 95.6
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/L 0.000010 0.006 <0.000010 <0.000010
Acenaphthylene mg/L 0.000010 - <0.000010 <0.000010
Acridine mg/L 0.000010 0.00005 <0.000010 <0.000010
Anthracene mg/L 0.000010 0.0001 <0.000010 <0.000010
Benz(a)anthracene mg/L 0.000010 0.0001 <0.000010 <0.000010
Benzo(a)pyrene mg/L 0.0000050 0.00001 <0.0000050 <0.0000050
Benzo(b&j)fluoranthene mg/L 0.000010 - <0.000010 <0.000010
Benzo(b+j+k)fluoranthene mg/L 0.000015 - <0.000015 <0.000015
Benzo(g,h,i)perylene mg/L 0.000010 - <0.000010 <0.000010
Benzo(k)fluoranthene mg/L 0.000010 - <0.000010 <0.000010
Chrysene mg/L 0.000010 - <0.000010 <0.000010
Dibenz(a,h)anthracene mg/L 0.0000050 - <0.0000050 <0.0000050
Fluoranthene mg/L 0.000010 0.0002 <0.000010 <0.000010
Fluorene mg/L 0.000010 0.012 <0.000010 <0.000010
Indeno(1,2,3-c,d)pyrene mg/L 0.000010 - <0.000010 <0.000010
1-Methylnaphthalene mg/L 0.000010 - <0.000010 <0.000010
2-Methylnaphthalene mg/L 0.000010 - <0.000010 <0.000010
Naphthalene mg/L 0.000050 0.001 <0.000050 <0.000050
Phenanthrene mg/L 0.000020 0.0003 <0.000020 <0.000020
Pyrene mg/L 0.000010 0.00002 <0.000010 <0.000010
Quinoline mg/L 0.000050 0.0034 <0.000050 <0.000050
Chrysene d12 % Surrogate - 83.6 101
Naphthalene d8 % Surrogate - 74.4 87.7
Phenanthrene d10 % Surrogate - 82.3 99.6
**Guideline: British Columbia Approved and Working Water Quality Guidelines (August, 2019) - BCAWWQG - Freshwater Aquatic Life
Color Key: | Exceeds BC AWWQG Guideline
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APPENDIX B: Laboratory Analytical Results for Groundwater and
Surface Water
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Fire Safety and Emergency Response Plan (STAFF)
Thorsen Creek Waste & Recycling Centre Landfill

1. INTRODUCTION

This document is prepared for the Thorsen Creek Waste & Recycling Centre Landfill (Thorsen
Creek Landfill) staff for use in a case of a fire or emergency. This response plan sets out
procedures to address foreseeable emergencies. This plan should be reviewed with staff and all
relevant parties on a recurring basis. Updates to this plan should be considered should operations
at the landfill change. The key points to note of this plan are:

= What is the nature and severity of the emergency?
= What needs to be done?

= Who does it?

This handbook is meant for STAFF use to be kept at an easily accessible and known place on site.
Ideally, copies of this handbook are to be kept in a transfer station building and in all staff vehicles.

This document will cover the following:
= |mportant notes and terms related to an emergency response
* Procedure form to follow
= Relevant contacts
= Emergency Response form to fill (Appendix A)

= An emergency preparedness checklist (Appendix B)

This plan should be reviewed with the local fire department and make any further changes
necessary to fit the site’s needs.

MOmRmSON
HERSHFIELD

@ Stantec



Fire Safety and Emergency Response Plan (STAFF)
Thorsen Creek Waste & Recycling Centre Landfill

2. DEFINITIONS AND TERMS

An emergency is when a serious, unexpected, and often dangerous situation occurs that requires
immediate action. An emergency response is when the encountered staff responds to an
emergency to defuse or lessen the negative impact of the incident. The goal of an emergency
response plan is NOT to endanger self or others in the process of defusing or lessening the
negative impact of the incident, it is to behave and act rationally in a safe manner without emotion
to solve the emergency response.

Emergency responses include the following:
= Fires
= Accidents and medical emergencies (i.e., vehicular crashes, fall from heights)

= Environmental and operation contingencies (i.e., exposed electrical lines)

The following two levels of reporting is required by any individual who locates a fire or emergency:

= Report to a Supervisor: Refers to a direct supervisor in charge of the individual who
encountered or witnessed an emergency incident.

and

= Report to the Owner (the Central Coast Regional District): The owner shall immediately
be given details of the emergency incident. It is the owner’s responsibility to ensure
protection of human health and safety, provide directions to defuse or lessen the negative
impact of the emergency, and report the incident to affected agencies prior to investigating
the incident themselves.



Fire Safety and Emergency Response Plan (STAFF)
Thorsen Creek Waste & Recycling Centre Landfill

3.
3.1

FIRE MANAGEMENT

Fire Response Procedures

All fires should be treated seriously and reported as an emergency. Should an emergency occur,
employees shall report to the primary muster point. Should the primary muster point be
inaccessible, employees shall report to the secondary muster point.

The muster points for the Thorsen Creek Landfill are shown on Figure 1

In the event of a fire, the following general procedures should be followed:

Do not panic. The greatest danger lies not in fighting the fire, but in the panic that arises
from a fire.

Do not fight fire alone.
Do not place yourself or others in danger while fighting the fire.

Contact other nearby employees and bystanders, direct them to first muster point when
safe.

Summon the appropriate landfill equipment.

Notify the Fire Department. Tell them the location and type of fire and whether it looks like it
will spread out of the immediate area.

Notify the Solid Waste Services Manager immediately. Follow their instructions.

Notify surrounding property owners, particularly if it appears that the fire could spread
beyond the landfill.

When the Fire Department arrives, follow their instructions.

All fires will be reported as an emergency situation. Should an emergency occur, employees
shall report and direct all bystanders to the primary muster point. Should the primary muster
point be inaccessible, employees shall report to the secondary muster point.

@ Stantec



Fire Safety and Emergency Response Plan (STAFF)
Thorsen Creek Waste & Recycling Centre Landfill
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Figure 1: Muster Points #1 and #2
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Fire Safety and Emergency Response Plan (STAFF)
Thorsen Creek Waste & Recycling Centre Landfill

3.2

3.3

General Fire Fighting Guidelines

For a landfill fire, the fire is better controlled with the use of a dozer and dirt. If it is safe to do
so, dig out and isolate the burning waste. Then either let it burn out or cover with dirt. Lots of
water will not necessarily extinguish the fire and can cause more problems than it solves.

Do not overuse water. Remember that most landfill fires can be controlled with a relatively
small amount of water. In most cases, soil is more effective than water.

If two or more water trucks are being used, try to use shifts so that at least one water truck is
at the fire at all times.

Do not waste time trying to fight a large fire with a fire extinguisher.

Do not approach any fire with a tractor unless a water truck is close by for backup.
Never risk personal injury or death attempting to save a machine or building.
Remember, SAFETY FIRST.

Fire Prevention on Landfill

Preventative fires are the best way to not require a fire response and lessens the risk of staff and
bystanders from exposing to any dangers. The Thorsen Creek landfill will be operated in a manner
that will minimize the potential for landfill fires.

The risk of a landfill fire occurring due to spontaneous combustion or surface ignition can be
minimized by maintaining the active excavation size as small as practical.

Fire prevention techniques will include:

Thoroughly compacting waste.

Applying daily cover to completely cover each cell’'s daily waste with inert mineral soil.
Maintaining adequate soil resources near the excavation face to fight a fire.
Maintaining sufficient water resources available to fight a fire.

A smoking ban, especially in refueling areas and landfill excavation areas.

Good site security to prevent arson.

Maintaining a comprehensive load checking program to prevent the dumping of hot/burning
materials.

Maintaining a program of separating the dumping of ash barrels from general waste tipping
face.

Maintenance around pits to keep weeds and grass down to maintain a fire break reaching in
or out of the landfill.

Ongoing employee training on early fire hazard recognition.



Fire Safety and Emergency Response Plan (STAFF)
Thorsen Creek Waste & Recycling Centre Landfill

3.4 Wind-Blown Litter & Debris

Managing wind-blown litter and debris control is required at landfills, which is as important as fire
prevention. Wind-blown litter and debris can be found from all sorts of waste, such as lightweight
papers, cardboard, plastic bags, to even plastic Tupperware. Controlling and collecting wind-blown
litter and debris will be a routine for landfill staff to take part in.

The following are preventative methods to control wind-blown litter and debris:
= Encourage covers on inbound loads.
= Maintain small working face as practical.
= Maintain portable litter catchment fences around active areas.
= Maintain perimeter fencing.
= Regular inspection of loads to make sure all objects and wastes are secured.
= Litter retrieval program for staff.
= Employee training and awareness.
It is recommended the staff performs the following routines, but not limited to:

= Review working face and litter catchment fence placement before starting work and before
end of day.

= Off-site litter pick-up daily.

= On-site litter pick-up weekly.

PMEORAISON
HERSHFIELD
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Fire Safety and Emergency Response Plan (STAFF)
Thorsen Creek Waste & Recycling Centre Landfill

4. FIRE PROCEDURE CHECKLIST

THE FIRST PERSON ON THE SCENE MUST:

PROTECT human health and safety. Eliminate
possible dangerous sources. Warn/remove
bystanders.

EVACUATE the building when safe to do so.

DIRECT self and bystanders to a muster point
when it is safe to do so.

CALL and wait for emergency response
personnel to arrive.

Bella Coola Fire Department: (250) 799-5321
Direct personnel to Civic Address:

751 Thorsen Creek, Bella Coola

CONTACT the Supervisor and Owner to update
the situation.

REPORT in writing on the emergency response
as needed when help arrives.

uuuuuuuuu
nnnnnnnnnnn




Fire Safety and Emergency Response Plan (STAFF)
Thorsen Creek Waste & Recycling Centre Landfill

5. EMERGENCY RESPONSE

Unexpected accidents can happen in any situation and staff at the landfill are no exception. The
staff at the landfill will require training and understanding of the state of emergency and be
considered as part of their daily job routine to be aware of the situation around them.

Staff at the Landfill will require to have the following:
= Employee Safety Training and Awareness
= First Aid Training

= Access to Safety Plan and Procedures

There are a number of different emergencies and accidents that the staff may encounter. Below are
a couple of examples of emergencies that staff may encounter and should know how to handle
when such situations occur.

5.1 Medical Emergencies:

All injuries should be considered important and will be reported as a safety incident to the Landfill
Manager.

First Aid should be applied that is appropriate to the nature of the injury, and in the even the injury
requires medical assistance, the individual should either be taken to a medical emergency center,
or an ambulance service contacted.

A medical doctor should be consulted for all injuries that may result in infections as a result of
working with waste materials. This includes injuries such as cuts and scrapes, skin punctures with
sharp items, and fire or chemical burns.

If the person injured is a site customer or visitor, Landfill employees are to provide any assistance
necessary and will apply appropriate First Aid.

For any serious medical injuries that involve life or death, contact BC Ambulance (800-461-
9911) immediately.

5.2 Vehicular or Equipment Accidents:

All vehicle accidents should be reported and an investigation as to the cause should be carried out.
Following the investigation, appropriate mitigative measure should be determined an implemented
to avoid future accidents.
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6. EMERGENCY PROCEDURE CHECKLIST

THE FIRST PERSON ON THE SCENE MUST:

PROTECT human health and safety. Eliminate
possible dangerous sources. Warn/remove
bystanders.

ATTEND to the injured person and apply First Aid.

CALL and wait for emergency response
personnel to arrive.

BC Ambulance: (800) 461-9911
Direct personnel to Civic Address:
751 Thorsen Creek, Bella Coola

STAY with injured person until medical assistance
arrives.

CONTACT the Supervisor and Owner to update
the situation.

REPORT in writing on the emergency response
as needed when help arrives.

uuuuuuuuu
nnnnnnnnnnn
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Thorsen Creek Waste & Recycling Centre Landfill

7. EMERGENCY RELATED RESOURCES AND
CONTACT NUMBERS

Supervisor (250) 982-0081
Nicola Koroluk or (604) 309-4672

Fire Hall (Bella Coola) (250) 799-5321
Fire Hall (Hagensborg) (250) 982-2366

Chief Administrative Officer
(250) 799-5291
Curtis Slingerland

BC Ambulance (800) 461-9911
RCMP (250) 799-5361
Environment Canada (800) 663-3456
Nuxalk First Nation (250) 799-5613

HERSHFIELD
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EMERGENCY RECORD SHEET

Date of Emergency: Time: am /pm

Location:

(Facility and exact location at facility)

Type of Emergency:
I Fire 1 Vehicle or equipment accidents
1 Medical (minor or major) ] Others:

What caused the emergency?

Actions Taken:

Who was the Emergency Reported to:

Emergency Impacts (Injuries, accidents, damage to property)

Report Completed by: Date:
Signature:
e L
Central Coast ommaon

REGIONAL DISTRICT
That we may be good people fogether
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Thorsen Creek Waste & Recycling Centre Landfill — Incident
Report

Reported by: Reported to:
Department: Date of Report:
INCIDENT INFORMATION
Date of Incident: Time of Incident: (am/pm)

Location (please be specific):

Nature of Incident:

O Injury/lliness I Fire I Vehicle Collision

0 Property Damage O Spill [ Other:

Incident Description (use additional form if necessary):

Nature of Injury (if applicable):

[ First Aid [0 Medical Aid [ Modified Work [ Lost Time [ Fatal
Property Damage and Estimated Loss/Damage (if applicable):

Name Contact Information Staff | Contractor | Witnhess

O O O

O O O

O O O

O O O
- I
P27 Central Coast s
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Was a Police Report Filed? 0 YES 0 NO File No.:

Reporting Officer: Phone:

Contributing Factors (if any):

Corrective Actions:

Disciplinary Actions: [ ] Verbal Warning L] Written Warning LIN/A

Follow-Up Actions (use additional form if necessary):

Reporting Employee Name/Position:

Employee Signature: Date:

Supervisor Name:

Supervisor Signature: Date:

Manager Name:

Manager Signature: Date:

Comments/Recommendations:

"
I!l"l
FOME

iy

SHFIELD
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WITNESS STATEMENT #1

Please give as many details about the incident as possible (who, what where, when how & why)

Witness Name:

Witness Signature:

9 \ %2 Central Coast
: REGIONAL DISTRICT
- That we may be good people fogether

Date:
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WITNESS STATEMENT #2

Please give as many details about the incident as possible (who, what where, when how & why)

Witness Name:

Witness Signature:

9 \ %2 Central Coast
REGIONAL DISTRICT
That we may be good people fogether

Date:

uuuuuuu
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APPENDIX B: Emergency Preparedness

Checklist
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Emergency Preparedness Checklist

Checked by: Date:

[tem List

Check
Box

Soil/Cover Pile nearby active face (2-3 loads)

Fire Extinguisher:

e Inside excavator

e Inside transfer station building

e Inside staff vehicle

Muster Points

Are they clear?

e Muster Point A

e Muster Point B

Are signages visible?

e Muster Point A

e Muster Point B

First Aid Kit:

e Inside transfer station building
Expiry Date:

¢ Inside staff vehicle
Expiry Date:

<D
Central Coast

HERSHFIELD



APPENDIX C: Operational Certificate MR-
4223, Issued April 12, 2006

L]
““1 MORRISON HERSHFIELD  now ® Stantec



B

BRriTISH RECEIVED
COLUMBIA JUL 23 2013

SINES

N
YAMCOUVER 2010

Gentral Coast Regional District
File: MR-4223

April 12, 2006
REGISTERED MAIL - RT 779 645 741 CA

Central Coast Regional District
P.O. Box 186
Bella Coola BC VOT 1C0

Dear Operational Certificate Holder,

Enclosed is an Operational Certificate issued under the provisions of the Environmental
Management Act. Your attention is respectfully directed to the terms and conditions outlined
in the Operational Certificate. '

This Operational Certificate does not authorise entry upon, crossing over, or use for any
purpose of private or Crown lands or works, unless and except as authorised by the owner
of such lands or works. The responsibility for obtaining such authority shall rest with the
Operational Certificate holder. Failure to comply with the requirements of this Operational
Certificate is an offence pursuant to Section 120 of the Environmental Management Act. 1t is
also the responsibility of the Operational Certificate holder to ensure that all activities
conducted under this authorisation are carried out with regard to the rights of third parties,
and comply with other applicable legislation that may be in force.

This decision may be appealed to the Environmental Appeal Board in accordance with Part 8
of the Environmental Management Act. An appeal must be delivered within 30 days from the
date that notice of this decision is given in accordance with the practices, procedures and forms
prescribed by regulation under the Environmental Management Act. For further information
please contact the Environmental Appeal Board at (250) 387-3464.

candd
Ministry of Environment Cariboo Region Malling/Location Address: Telephone: 250-398-4530
400 - 840 Borland Street Facsimile: 250-398-4214

Williams Lake BC V2G 4T1



Central Coast Regional Di ‘ct
Page 2

Administration of this Operational Certificate will be carried out by staff from our Regional
office located at 400-640 Borland Street, Williams Lake, British Columbia, V2G 4T1

(telephone 398-4530). Plans, data and reports pertinent to the Operational Certificate are to be
submitted to the Environmental Protection Manager, at this address.

Yours truly,

Douglas J. Hill, P. Eng.
For Director, Environmental Management Act
Cariboo Region

Enclosure
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MINISTRY OF Environmental Protection
Cgfgﬁgm ENVIRONMENT

Operational Certificate
MR-4223

Under the Provisions of the Environmental Management Act and in Accordance with the
Approved Central Coast Regional District Solid Waste Management Plan
Central Coast Regional District
P.O. Box 186
Bella Coola BC V0T 1C0

is authorised to discharge refuse to land and air contaminants to air from municipal solid
waste sources located near Bella Coola, British Columbia, subject to the conditions listed
below. Contravention of any of these conditions is a violation of the Environmental
Management Act and may result in prosecution,

The issuance of this Operational Certificate supersedes all previous versions of Permit
PR-4223 issued the Environmental Management Act.

.  AUTHORISED DISCHARGES

L.1. This subsection applies to the discharge of municipal solid waste from the Bella
Coola Valley and surrounding area to land. The site reference number for this
discharge is E210037.

1.1.1. Rate of Discharge

The maximum authorised rate of discharge is 1,300 tonnes/yr.

1.1.2. Characteristics of the Discharge

The refuse shall be typical municipal solid waste. Hazardous Waste shall
be excluded from the landfill except waste asbestos, hydrocarbon
contaminated soils, and household hazardous waste.

The disposal of waste asbestos in compliance with the Hazardous Waste
Regulation is authorised at the landfill.

Date Issued: ~ APR 1 2 2006 Dbf;lpas J%

‘or Director, Environmental Management Act

Page: 1 of 8
Operational Certificate: MR 4223
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1.1.3.

The management of hydrocarbon contaminated soils, in compliance with
the Contaminated Sites Regulation is authorised in an area of the landfill
approved by the Director. Hydrocarbon contaminated soils meeting the
“Industrial” standard of the Contaminated Sites Regulation may be used as
intermediate cover.

Authorised Works

The authorised works are a landfill, surface drainage diversion works and
related appurtenances approximately located as shown on the attached Site
Plan.

Location of the Point of Discharge

The location of the point of discharge is unsurveyed portion of the NW %
of Section 30, Township 1, Range 3, Coast District, approximately as
shown on the Site Plan

This subsection applies to the discharge of air contaminants from regulated open
burning of cardboard and wood residue from municipal sources.

1.2.1.

1.2.2.

1.2.3.

Rate of Discharge

The maximum cumulative number of days during which air contaminants
may be released shall not exceed 150 days per year. The maximum
authorised quantity of waste that may be burned is 400 tonnes/year.

Characteristics of the Discharge

The characteristics of the discharge shall be typical of open burning of
cardboard and wood residue conducted under well controlled conditions.

Location of the Point of Discharge

The location of the point of discharge is the same as described in
Section 1.1.4.

2. GENERAL REQUIREMENTS

21,

Maintenance of Works and Emergency Procedures

The Operational Certificate Holder shall inspect the authorized works
regularly and maintain them in good working order. In the event of an
emergency or condition beyond the control of the Operational Certificate
Holder which prevents effective operation of the approved method of pollution

/é%f/ q/‘é//

Date Issued: APR 1 2 zuos £—Douglas J. Hill, P.Eng.

Page: 2 of 8

For Director, Environmental Management Act
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22

control, the Operational Certificate Holder shall immediately take appropriate
remedial action and shall notify the Director or an Officer designated by the
Director:

2.1.1. by telephone if the condition occurs between the hours of 08:00 and
16:30, Monday to Friday on normal working days; and

2.1.2. by facsimile transmission if the condition occurs at any other time.

All such reports must be received within 24 hours of the detection of the
occurrence.

In addition, emergencies involving major effluent discharges that could affect
public health and spills subject to the requirements of the Spill Reporting
Regulation, shall be immediately reported to the Provincial Emergency
Program at 1-800-663-3456.

Process Modifications

The Operational Certificate Holder shall have written approval from the Director
prior to implementing changes to the authorised works that may result in
discharges exceeding the characteristics authorised under this Operational
Certificate.

Site Access

The Operational Certificate Holder shall control access to the site. An attendant
shall be on duty on all days that the facility is open. The gate to the site shall stay
locked on non-operational days. The Operational Certificate Holder may allow
access to the site on non-operational days to selected individuals to deposit refuse
which is not attractive to bears. Food waste or waste contaminated by food shall
not be deposited on non-operational days. The applicants for extra access
privileges shall be required to return any keys upon request, and shall be
instructed not to make duplicate keys. After hours discharge of putrescible waste
is prohibited.

Date Issued: APR l 2 zuuﬁ Douglas J. Hill, P.Eng.

Page: 3 of 8
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Date Issued:

Page: 4 of 8

2.4.

29,

2.6,

2.7.

Landfill Operation

24.1.

2.4.2.

24.3,

24.4.

24.5.

The Operational Certificate Holder shall develop the landfill in a strip
shaped cell pattern. The width of each strip cell shall not exceed 6 metres
and the height shall not exceed 2 metres.

Refuse placed in the active putrescible waste cell shall be compacted at the
end of each operating day. The top surface and the working face of the
active putrescible waste cell shall be covered with a minimum of 15 cm of
clean fill no less than once per week. Suitable alternatives to cover
material on the surface of the working face may be used if approved by the
Director

Final cover of the landfill surface shall be with a layer of compacted soil
no less than 1 metre deep plus a minimum of 0.15 metres of topsoil with
appropriate vegetation established. The final surface of the landfill shall
be crowned to promote runoff of surface waters and to prevent ponding

Provision of surface water diversion works and site restoration as required,
shall be carried out to the satisfaction of the Director.

Vegetation shall be removed from the surface of the entire site annually.

Litter Control

The Operational Certificate Holder shall control refuse scattered in the
neighboring forested area, along the roads and trails accessing the site, in the
drainage ditches, and within the site area. A thorough pick up of scattered litter
shall be conducted at least twice per year around the site.

Segregation of Recyclable Materials

The Operational Certificate Holder shall segregate large recyclable wastes, such as
large metallic waste and rubber tires of rim size less than or equal to 16 inches, in
a separate area of the site for recycling. Lead acid batteries shall not be accepted
for disposal or storage at the site unless authorized by the Director.

Electric Fencing

0.1,

Bear Proof Containment of Putrescibles

All putrescible wastes that arrive at the landfill facility must be
immediately contained within a bear proof bin or within a compound
enclosed by an electric fence. Metals and tires stockpiled for recycling,

Lo e’

APR 1 2 2006 Dloaglas J. FIil, P.Eng.

For Director, Environmental Management Act
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wood residue and clean cardboard stockpiled for incineration are not
considered putrescible for the purposes of this Operational Certificate.

2.7.2. Electric Fence Design, Construction and Maintenance

Electric fencing at the landfill site shall be designed, constructed, and
maintained such that bears are prevented from penetrating the fencing at
all times throughout the Period of Operation.

2.7.3. Period of Operation

Electric fencing shall be fully operational during the period of March 1™ to
December 15" inclusive each year. If snow is present during this period,
any electrified strands above the snow line shall be isolated from the
remainder of the system and energized. The Operational Certificate
Holder shall not vary the operating period without prior written
authorization from the Director.

2.7.4. Minimum Voltage

Electric fencing shall be operated with a minimum voltage of 6,000 volts.

2.7.5. Gate Operation

Any access through the electric fencing for vehicles, equipment and
personnel shall consist of an electrified gate system that is closed during
non-operating hours. The gate system shall be electrified to a minimum
voltage of 6,000 volts at all times except when being opened or closed.
Any gate that is open during operating hours shall be monitored for bear
activity during hours of operation

2.7.6. Fence Inspections

The entire perimeter of the electric fencing shall be inspected at least once
every seven days and the voltage of the fencing measured at several points
along the fencing and at each gate using a proper electric fence voltmeter
compatible with the brand of the fence charging unit. Any results less than
the minimum 6,000 volts or any problems which affect operation of the
fence shall be immediately investigated and corrected. In addition, the
Director shall be notified as per section 2.1 in the event that the voltage is
not maintained above 6,000 volts.

In cases of low voltage or signs of penetration attempts, inspections shall
be increased from once per week to once per day until proper voltage is

Date Issued: APR 1 2 Zﬂﬂﬁ

Page: 5 of 8
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207,

fully restored or until there are no new signs of penetration attempts,
respectively.

Record Keeping and Reporting

A log book containing a record of inspections is to be maintained by the
Operational Certificate Holder and shall include notation on the voltage
range of the fence, problems, corrective measures and evidence of bear
activity in the vicinity of the fencing. Any penetration of the fence by
bears is to be immediately reported to the Conservation Officer Service (1-
800-663-9453).

2.8.  Operational Requirements for Regulated Open Burning of Wood Residue

2.8.1.

2.8.2.

Timin

Burning shall take place only when the venting index is greater than 55
(good) on the day the wood debris is ignited. The Operational Certificate
Holder shall discontinue charging debris to the burn pile if the venting
index drops below 55. The venting index forecast may be obtained from
the Atmospheric Environment Service by calling 1-900-565-5000 or by
calling the regional forecast line at 250-398-4533. Burning shall take
place only when approved by the Ministry of Forests who will determine
whether it is safe to burn and may specify conditions under which burning
may take place. \

Nature of Wastes

Only cardboard and clean woody debris from demolition, land clearing or
construction operations may be incinerated. Tires, treated lumber, asphalt
products or hazardous waste shall not be burned. No material other than
dry wood, paper, cardboard, propane, diesel fuel oil, or commercially
prepared fire starter may be used to start, assist, or enhance the burning.

. Smoke Control

An attendant shall be on duty when burning takes place. Each burn shall
consist of one continuous burn necessary to reduce the stockpiled waste to
ashes. Materials shall be charged to the trench in a manner to promote
efficient combustion, restrict the uplift of lighter constituents, and
minimize opacity. The residue of combustion must be cooled to ambient
temperature before it is incorporated into the landfill. Additional works or
other operational procedures may be required by the Director if conditions
so warrant or problems regarding smoke emissions arise.

Lpes =2 2

Date Issued: APR 1 2 zﬂuﬁ Daigfas J. Hill, P.Eng.
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3.

MONITORING AND REPORTING REQUIREMENTS

2

3.2,

33,

3.4.

Water Sampling and Analysis

The Operational Certificate Holder shall collect grab samples from the locations
and at the frequencies listed in Table 1 of this Operational Certificate and have the
samples analyzed for the parameters listed in Table 2 of this Operational
Certificate. The minimum detection limit for analysis shall be as shown in Table
2 of this Operational Certificate.

Sampling Procedure

At sites where sampling is required, the Operational Certificate Holder shall
install a suitable sampling facility and obtain samples in accordance with
procedures described in “British Columbia Field Sampling Manual for
Continuous Monitoring Plus the Collection of Air, Air-Emission, Water,
Wastewater, Soil, Sediment, and Biological Samples,” November, 1996, or by
suitable alternative procedures as authorized by the Director. Proper care should
be taken in sampling, storing and transporting the samples to adequately control
temperature and avoid contamination, breakage, etc.

Copies of the above mentioned manual are available from the Queen’s Printer
Publication Centre, P.O. Box 9452, Stn. Prov. Govt, Victoria, British Columbia,
V8W 9V7 (1-800-663-6105 or (250) 387-6409), and also available for inspection
at all Environmental Protection Program Offices.

Analytical Procedures

Analyses are to be carried out in accordance with procedures described in the
most recent version of the "British Columbia Environmental Laboratory Manual: -
For the Analysis of Water, Wastewater, Sediment, Biological Materials and
Discrete Ambient Air Samples," or by suitable alternative procedures as
authorized by the Director.

A copy of the above manual may be purchased from Queen's Printer Publications
Centre, P.O. Box 9452, Stn. Prov. Govt, Victoria, British Columbia, VEW 9V7
(1-800-663-6105 or (250) 387-6409). A copy of the manual is also available for
inspection at all Environmental Protection Program Offices.

Quality Assurance

Analysis of samples for parameters designated under the Environmental Data
Quality Assurance Regulation shall be at a laboratory registered for the designated

; //W

Date Issued: APR 122005 DouglasT. Hill, P.Eng.
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parameter under the Regulation. In addition, the Operational Certificate Holder
shall participate in quality assurance audits as required by the Regulation.

3.5. Reporting

The Operational Certificate Holder shall report the results of the previous years’
sampling and quality assurance program to the Director by no later than January
31 of each year.

TABLE 1 - Monitoring Sites and Frequencies

Site Site Name Water Quality Sample Frequency
Code
E239642 | Noohalk Creek upstream of field parameters only: once in late winter
highway 20 all parameters: once in early summer
E245136 | Noohalk Creek upstream of field parameters only: once in late winter
landfill all parameters; once in early summer
TABLE 2 - Water Quality Parameters
Parameter Sites MDL
field pH all 0.1 pH units
field temperature all 01 °€C
field conductivity all 1 pS/em
alkalinity all | mg/L
chloride all 1 mg/L
sulphate all 1 mg/L
nitrate plus nitrite - N all 0.005 mg/L.
ortho-phosphorus all 0.005 mg/L
hardness all 1 mg/L
dissolved calcium all 0.1 mg/L
dissolved iron all 0.05 mg/L
dissolved magnesium all 0.1mg/L
dissolved manganese all 0.001 mg/L
dissolved sodium all 0.01 mg/L

Date Issued: — APR 12 2006

Page: 8 of 8
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Landfill Operator Contract

APPENDIX “D” BYLAW 551 SOLID WASTE DISPOSAL RATES AND
CHARGES;



CENTRAL COAST REGIONAL DISTRICT
BYLAW NO. 551

SOLID WASTE DISPOSAL RATES AND CHARGES

A bylaw to amend Central Coast Regional District Refused Disposal Regulatory Bylaw, No. 348, 2002

WHEREAS the “Central Coast Regional District Solid Waste Management and Recycling Conversion and
Service Establishment Bylaw No. 402, 2011” established a Service for the purpose of establishing,
developing, operating, managing and maintaining a solid waste and recycling centre, with Electoral Areas

C, D & E participating;

AND WHEREAS the Board of Directors of the Central Coast Regional District by “Central Coast Regional
District Refuse Disposal Regulatory Bylaw, No. 348, 2022" regulates the management and disposal of solid
waste and recyclable materials and imposes rates and charges payable in respect of the Service;

AND WHEREAS the Central Coast Regional District Board of Directors has deemed it necessary and is
empowered to update the rate structure and develop new rates and charges for solid waste and other

disposal;

NOW THEREFORE, the Board of Directors for the Central Coast Regional District, in open meeting
assembled, enacts as follows:

1. Citation

This bylaw may be cited as “Central Coast Regional District Solid Waste Disposal Amendment Bylaw
No. 551, 2025".

2. Amendment

By deleting Schedule ‘A’ in its entirety and replacing it with Schedule ‘A’ attached to and forming
part of this bylaw. '

3. Effective Date
This Bylaw comes into effect on July 1, 2025.
READ A FIRST TIME as amended this 17"" day of April, 2025.
READ A SECOND TIME this 22" day of May, 2025.
READ A THIRD TIME this 22" day of May, 2025.

RECONSIDERED AND FINALLY ADOPTED this 22™ day of May, 2025;

Corporate Officer

Chm( T



Amendment Bylaw No. 551, 2025

Central Coast Regional District
Bylaw No. 348

SCHEDULE ‘A’

1. Definitions

“Biomedical Waste” means solid waste such as soiled sheets, garments and other similar solid
waste. Excluded is waste material from pathology, operating rooms, taboratories and other
hospital operations, which produce potentially infectious waste considered to be special

waste;

“*Controiled Waste™™ means certain hazardous waste, liquid waste and Municipal Solid
Waste which is approved for disposal at the Thorsen Creek landfill site but which, because
of its inherent nature and quantity, may require special handling and disposal techniques
to avoid creating health hazards, nuisances, or environmental poliution. Controlled Waste
includes, but is not limited to:

a. Demolition waste including:
i Roofing materials;

ii. Clean construction materials

iii. Drywall/gypsum board;

iv. Stumps, land clearing debris;

v, Yard and garden waste {branches 2” and under}

b. Contaminated soils:
i Traces of petroleum products;
ii. Catch basin and manhole material

Fish shrimp shells, animal carcasses;
Steel cable;

Biomedical waste;

Loads containing fish feed totes

"o oo

“Corrugated Cardboard” means recyclable waste from industrial, commercial, institutional
sources which includes, but is not limited to containers or materials used in containers
consisting of 3 or more layers of Kraft paper material and having smooth exterior liners and a
corrugated or rippled core, but excluding containers which are impregnated with blood,
grease, oil, chemicals, food residue, was; or have polyethylene, foil or other non-paper liners;
or are contaminated with a material which will render the corrugated cardboard not

marketable;

“Construction/Demolition Waste” means waste produced from the construction, renovation,
and demolition of building, bridges, wharfs, rail lines and other structures, but does not
include waste containing or contaminated with asbestos, creosote, PCB treatments, paints or

chemicals of any kind;

Schedule A to Bylaw No. 348, 2002




Amendment Bylaw No, 551, 2025

“Hazardous Waste” means gaseous, liquid and solid waste which, because of its inherent
nature and quantity, requires special disposal techniques to avoid creating health hazards,
nuisances, or environmental pollution. Hazardous Wastes are toxins or poisons, corrosives,
irritants, strong sensitizers, flammables, explosives, infectious waste, condemned food, etc,,
flammable wastes excluding plastics, paper products and the like;

“lgnitable” means having the properties of:

a. Flammable gas,
b. Flammabile liquid, or
¢. Flammable solids, or substances susceptible to spontaneous combustion or substances

that on contact with water emit flammable gasses as defined in the Special Waste
Regulations of the Environmental Management Act;

“Metal” means recyclable ferrous and non-ferrous metallic materials which include, but are
not limited to: sheet metal, siding, roofing, rebar, flashings, pipes, window frames, doors,
furnaces, duct work, wire, cable, bathtubs, fencing, bicycle frames, automotive parts,
machinery, appliances, garbage cans, metal furniture, tire rims and metal cans. It does not i
include metal that is incorporated into a product or packaging, such as a couch, that does not
compose more than 50% of produce weight and that cannot be readily separated from the

non-metallic components;

“Radioactive Waste” means waste containing a prescribed substance as defined in the Atomic
Energy Control Act in sufficient quantity or concentration to require a licence for possession or
use under the Act and regulations made under that Act;

“Reactive Waste” means waste which is:

a. Explosive, oxidizing, or so unstable that it readily undergoes violent change in the

presence of air or water;
. Generates toxic gasses, vapours, or fumes by itself or when mixed with water; and
c. Polymerizes in whole or in part by chemical action and causes damage by generating
heat or increasing volume; as defined in the Special Waste Regulations of the

Environmental Management Act;

“Refuse” means discarded or abandoned materials, substances or objects; but does not
include Controlled Waste and Prohibited Waste;

“Residential Household Refuse” means non-hazardous solid waste generated by normal, non-
commercial households. ]
|

“Stewardship Materials” means any waste or recyclable materials in an approved stewardship
plan as defined in the Recycling Regulation of the BC Environmental Management Act.

Schedule A to Bylaw No. 348, 2002



Schedule of Rates and Charges

Amendment Bylaw No. 551, 2025

Controlled Waste

Solid Waste, excluding

Tipping Fee

Other Charges

Notes

refuse-bagged

Residential household

of up to 67 litres)

$5 per bag .(.sta ndard
residential garbage bag

Residential Refuse — Loose
{unbagged)

$52 per cubic meter

Minimum Charge $10

Includes large
household items
such as furniture,
swimming pools

Commercial, institutional
or industrial general refuse
— Includes bagged waste

$52 per cubic meter

Minimum Charge $10

Commercially or
Institutionally generated
corrugated cardboard

$52 per cubic meter

Minimum Charge $10

Uncompacted
cardboard is
charged at % rate

Note 1: In the event that an incoming load contains multiple categories of waste, the higher of the
applicable minimum charges will be applied.

Note 2: Metals, clean wood waste and cardboard must be sorted and disposed of in the appropriate

bins at the transfer station or in landfill area as directed by attendant.

' Controlled Waste

‘Tipping Fee

Other Charges

Notes

Construction &
Demolition Waste

$68 per cubic meter

Minimum Charge $10

See Note 1 bellow.

Construction &
Demolition Waste —
Unsorted

5135 per cubic meter

Minimum Charge $10

See Note 1 below.

Clean Wood Waste

$52 per cubic meter

Minimum Charge $10

Yard & Garden Waste

$52 per cubic meter

Minimum Charge $10

Stumps, land clearing
debris

$68 per cubic meter

Minimum Charge $68

Steel Cable $335 per cubic meter Minimum Charge $10 | Maximum 10’ lengths
Fishing Nets $168 per cubic meter Minimum Charge $10
Cooking Oil Free Accepted at attendant’s

discretion

Animal Carcasses

$84 per cubic meter

Minimum Charge $10

No charge for critters
disposed of by a
government agency

Ashestos $84 per cubic meter Minimum Charge $84 | Requires CCRD

approval
Creosoted/Treated $252 per cubic meter Minimum Charge $10 | Accepted at CCRD
wood discretion t

Schedule A to Bylaw No. 348, 2002
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Hydrocarbon
Contaminated Soil

$335 per cubic meter

Minimum Charge $335 | Must be Ministry of
plus any estimated out | Environment Approved
of pocket treatment and receive CCRD
costs approval

Other Waste such as
large items requiring
special handling, or
items that are not
suitable for landfilling
such as concrete,
asphalt

As determined by CCRD

Accepted at CCRD
discretion

Note 1: Loads of construction and demolition debris must have metals and clean wood waste
separated and be disposed of in the designated bins at the transfer station. Deposition of unsorted

waste must receive CCRD permission.
Note 2: In the event that an incoming load contains multiple categories of waste, the higher of the

applicable minimum charges will be applied.

Note 3: Volumes of incoming waste will be determined by the Landfill Attendant or other person(s)
designated by the Central Coast Regional District as the regional district representative. If a customer
wishes to dispute the assessed volume, this must be done in writing to the CCRD Operations Manager
or designate prior to deposition of the waste at the transfer station/landfill. The CCRD Operations
Manager or designate will issue a determination that is final.

(stoves, washers,
dryers, dishwashers)

Recyclable Materials | Tipping Fee Other Charges Notes

Fridges/Freezers/ODS 68 each Doors must be

Containing Appliances removed and no food
inside

Large Appliances $32 each

Recyclable Metal

$52 per cubic meter

All motors must have
fluids removed. Metal
tanks must be empty
prior to disposal.

Minimum Charge $10

bicycle) with Rims
Removed

Mattresses and box $52 per item
springs
Tires (Light Vehicle and | Free

Tires with Rims (light
vehicle)

Not accepted

Not Accepted

Commercial, farm and
off-road tires

Charged according Tire
Stewardship BC pricing
plus $19 handling fee
per tire

Rims must be removed

Schedule A to Bylaw No. 348, 2002
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Vehicle Hulks (light
Duty passenger
vehicles)

$503 each

All fluids, batteries and
tires must be removed
by a licenced
inspection facility
unless otherwise
authorized by CCRD

Commercial Vehicle
Hulks

As determined by CCRD

Accepted at CCRD
discretion

with CCRD Packer Truck

1 Ib propane tanks Free

Propane tanks >1lb to 519

100 |b

Stewardship program FREE Certain stewardship
materials such as programs prohibit the
household generated collection of
packaging, cardboard, commercially

light bulbs, light generated items. In
fixtures, paint, such instances a tipping
household hazardous fee will be assessed.
waste, batteries, used

oil & Antifreeze, oil

fitters and containers,

small appliances, and

electronics,

Other Rates & Charges | Amount ($} Notes

Dumping of 4-yard bins | $7 per bin This charge is in

addition to tipping fees

Storage of 4-yard bins
at transfer station

$3/bin per day

Bins lids must be
properly secured to
prevent access by bears
or ather wildlife

Special Opening of
Landfill

At cost plus 20%

Subject to approval by
CCRD. A 4 hour
minimum will apply.

Prohibited Waste — The following wastes are not accepted for landfilling

Liquid waste - with the exception of cooking oil which must be disposed of in accordance with the
transfer station attendant’s direction

Hazardous waste with the exception of asbestos and hydrocarbon contaminated soils

Ignitable wastes

Reactive Wastes

Schedule A to Bylaw No. 348, 2002
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Radioactive waste

Biomedical/Medical Waste

Pool Chemicals

Solid waste that is on fire or smouldering
Metal that is recyclable

Clean wood waste

Stewardship materials

Schedule A to Bylaw No. 348, 2002
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APPENDIX “E” — EQUIPMENT AND SUPPLIES
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THORSEN CREEK WASTE & RECYCLING CENTRE
OPERATION CONTRACT

Proposal Submitted By:

)
)
)
)
)
)
)

To:

Central Coast Regional District
Box 186

Bella Coola, BC VOT 1CO

PART 1 - PRICING.

I/We, propose the following pricing (in Canadian Dollars) to perform the duties as described in
the RFP Package for Operation of Thorsen Creek Waste and Recycling Centre and for Force
Account Work (Hourly work requested by CCRD over and above contractual obligations) for the

period commencing January 1, 2027 and extending until December 31, 2032.

Name and address
of Proponent

individual items valued at more than $100 to be substantiated with
copies of receipts. Cost is deemed to be the net pre-tax amount.

TENDERED RATE/PRICE
ITNIE)M DESCRIPTION OF WORKS /SERVICES (GST EXCLUD
Monthly fee for operation of Thorsen Creek Landfill and Transfer
1. o) . $ / month
Station (in accordance with sample contract)
Special levy / additional operating day designated by the CCRD -
2 : $ / day
per day, all found price
3. Force Account Rate Dozer — all found price $ / hour
Force Account Rate Front End Loader - all found
4. : $ / hour
price
5. Force Account Rate Excavator — all found price $ / hour
6. Force Account Rate Dump Truck — all found price $ / hour
7. Force Account Rate - Superintendent — all found price $ / hour
8. Force Account Rate - General Labourer — all found price $ / hour
9. Authorized supplies and expenses — Material costs/expenses on At cost




PART 2 - CONTRACTOR EXPERIENCE

Landfill Operator Contract

Contractor Personnel

Number of Years of
Relevant Experience
(landfill, quarry, or
comparable heavy
construction)

Details (include relevant experience and location
of key personnel)

Contractor/Business

Superintendent
Name:

Attendant

Name:

Attendant

Name:

Subcontractor

Name:
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PART 3 - CONTRACTOR EQUIPMENT DEDICATED TO LANDFILL SITE

Type of Proposed
Equipment

Details (Make, Model, Year, Hours, Condition, Leased or Owned, Current
Location)

PART 4 — SUB-CONTRACTORS (IF ANY)

Name of Sub-contractor

Description of Sub-contractor Role
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I acknowledge that | have read and understood the requirements and specifications within the
sample contract included with the RFP Package, and that the information included in my
proposal is accurate and free of any misrepresentation.

DATED:

Signature

Name (Printed)

Position

WorkSafe BC No. (I/We certify I/we are a member in
good standing)

GST Registration No.
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SCHEDULE “A” — LANDFILL OPERATOR SERVICES

Site Contact: Nicola Koroluk, Solid Waste Coordinator (250-982-0081)

Required scope of work and specifications for the Thorsen Creek Landfill are as follows:
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Request for Proposals

File: CCRD/XXXXX

Attachment to the Agreement with name for supply of labour, equipment and materials required for the
operation of Thorsen Creek Waste and Recycling Centre.

1. General

1.01  These specifications describe the operation of the Thorsen Creek Waste and Recycling Centre or “the
Site”, which includes both the Landfill Area and the Transfer Station/Recycling Facility and Areas as shown
on Appendix A.

1.02  Except as herein agreed to, the Contractor shall provide all necessary equipment, materials, labour,
supervision and perform all work, and fulfil everything as set forth and in strict accordance with the
Contract Documents.

1.03  The Site shall be operated in accordance with the Environmental Management Act, its successor
legislation, Operational Certificate No. MR-4223, attached as Appendix B, Design, Operations and Closure
Plan, attached as Appendix C.

1.04  The Contractor shall accept for disposal at the Site all Solid Waste as defined herein, except those items
specifically prohibited by Schedule A 4 (a), these Operational Specifications as currently written or
amended from time to time by the Central Coast Regional (CCRD), attached as Appendix D.

1.05 The Landfill and Recycling Areas are available to all residents, businesses, corporations, and institutions
located within Electoral areas C, D and E of the CCRD.

1.06  The Contractor shall operate the Site in accordance with WorkSafe BC/Workers Compensation Board
regulations, existing and amended CCRD bylaws, the Health Act and other applicable policies of the
CCRD.

If any task or service is not expressly described in this Contract but is reasonably incidental to, and
necessary for, the proper performance of the Work and the operation of the Site in accordance with
Operational Certificate MR-4223, such task or service shall be deemed included in the Work and in the
Contract price, except where it constitutes Force Account work expressly directed by the CCRD.

Transition and Commencement of Services

Upon award, the CCRD and the successful Proponent will confirm a transition plan and commencement
date. The Contractor shall have all required Equipment on Site and fully operational, and shall be prepared
to assume full operation of the Site, on or before January 1, 2027.

The CCRD may, at its discretion, arrange a period of overlap or coordination with the outgoing contractor
to allow for orderly handover, site familiarization and continuity of service, and the Contractor shall
cooperate in good faith with any such handover.

The Contractor shall ensure there is no interruption or loss of coverage of Services during the transition,
and the Site shall remain in compliance with Operational Certificate MR-4223 at all times.

2. Work By Contractor

2.01  The Work of this Contract to be performed by the Contractor shall include:

(a) Operation of the landfill in accordance with Operational Certificate MR-4223 (Appendix B);

(b) coordinating with the transfer station on the transfer of waste from the Transfer Station to appropriate
sites at the landfill;

(c) constructing and maintaining access roads and parking areas within the landfill and transfer station
property;

(d) removal of recyclable materials such as automotive/marine batteries, tires, and scrap metal from the
General Refuse, and transportation of same to designated on-site stockpile areas;

(e) removal of clean wood waste from the waste stream and moving it to a designated clean wood waste
storage area or burning it in accordance with the BC Open Burning Regulation on an as-needed
basis;
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(f) coordinate with the landfill attendant and/or transfer station attendant the transfer of putrescible waste,
construction & demolition waste, metals, wood waste, commercial cardboard from the Transfer Station
Area to the Active Face and other designated areas at the landfill/transfer station site;

(g) spreading, leveling and compacting of Refuse in accordance with the CCRD filling plan and The
Landfill Criteria for Municipal Solid Waste, 2"? Edition, British Columbia, BC Ministry of Environment;
June 2016. Wastes are to be spread in thin layers (0.6 m or less) on the active face and compacted. 5
passes of the compacting equipment over the wastes are usually sufficient to achieve adequate
compaction.

(h) receiving, handling and depositing of waste asbestos or asbestos-containing waste in the designated
asbestos disposal area and in accordance with The Landfill Criteria for Municipal Solid Waste, 2"
Edition, British Columbia, BC Ministry of Environment; June 2016;

(i) covering of the compacted waste with ADCS or 15cm of clean cover material deemed acceptable by
the CCRD, or an alternate cover material, at the end of each working day;

(i) development of landfill cells in accordance with Operational Certificate MR-4223 and the Filling Plan;

(k) excavating, transporting and applying daily cover on the active face as required;

() excavating, transporting and applying intermediate cover on the top of each lift;

(m) excavation, transportation, placement and compaction of soils to provide daily and intermediate cover
to Cells, to construct embankments and to construct new roads;

(n) maintain drainage patterns and structures;

(o) maintain log book with cover soil application summaries as requested;

(p) monitor electric bear fence and complete minor repairs to the electric bear fence, incl: vegetation
management, tightening wires, fixing insulators, gates as needed;

(q) periodic clean-out of all run-off control ditches to maintain functionality;

(r) snow removal operations, as necessary, on all roads and operational areas, including the transfer
station and recycling areas;

(s) litter control at the landfill as required, expect major clean after snow melts; and

(t) other machine work as needed to maintain the landfill;

(u) other force account work as directed by the CCRD.

Work By Others

The CCRD will undertake the following work by its own forces or by Other Contractors:

(a) operation of the recycling depot and transfer station

(b) maintenance of CCRD equipment and infrastructure;

(c) installing perimeter fencing

(d) making final rulings on acceptable and unacceptable wastes;
(e) making final rulings on tipping fee charges;

(f) establishing survey location and control points, surveying and periodic grade control;
(g) compaction testing or earthworks and refuse density;

(h) seeding;

(i) litter control at the Transfer Station and along Thorsen Road;
(i) provision of information signs at entrance to site;

(k) provision of utilities for existing works and buildings; and

(I) final cover construction and other major capital projects.

(m) daily Monitoring and repairing electric fencing at both locations.

Notwithstanding the Contractor’s responsibilities, the CCRD shall maintain overall authority for
management and control of the Site. Nothing in this Contract grants the Contractor any interest in the Site,
and the CCRD may, at its discretion, retain others to carry out work on and around the site.

Hours and Days of Operation

Disposal of Solid Waste will be allowed and the Site shall be open during the following times: 8:30 a.m. to
5:30 p.m. each Wednesday and Saturday for a total of two days per week, 52 weeks per year. In instances
when an opening day falls upon a statutory holiday, provision will be made for a different opening day that
week in lieu of the statutory holiday. This day will be agreed upon by the CCRD and Contractor a minimum
of 30 days in advance of the statutory holiday in order to allow for notice to the public and scheduling of
staff. Each day the Site is open, the Contractor shall remain at the Site a suitable period of time, after the
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closing of the Site to the public, in order to properly compact and cover the Solid Waste on the active face
and ensure site safety. In addition to regular operating days, the CCRD may designate special levy days,
community clean-up days, or other additional operating days from time to time, on a minimum of 14 days’
written notice to the Contractor. Additional operating days will be compensated at the per-day rate set out
in the Proposal Form, unless otherwise agreed in writing.

Materials Accepted

All Solid Waste generated in and collected from the prescribed areas shall be accepted for disposal at the
Transfer Station, except for the following prohibited items:

(a) all liquid wastes;

(b) biomedical wastes;

(c) radioactive wastes;

(d) household generated cardboard (commercially generated cardboard is accepted in the clean wood
waste bin);

(e) unless otherwise authorized in Operational Certificate MR-4223, hazardous waste, as defined in the
Hazardous Waste Regulation and the B.C. Environmental Management Act;

(f) recyclables such as household cardboard; vehicle batteries, defined electronic waste, household
paint, used oil/antifreeze and unused medication, as covered by specific provincial Product
Stewardship programs;

(g) materials containing asbestos in concentrations greater than 0.5%, and contaminated soil or noxious
weed/infested vegetation, except as accompanied by written authorization from the CCRD;

(h) extra large items, such as campers, recreational vehicles and trailers, bunkhouse trailers or boats,
except as accompanied by written authorization from the CCRD;

(i) vehicle hulks, except as accompanied by written confirmation from a licensed vehicle inspection
facility confirming removal of battery(s), tires and fluids.

(i) any other items so designated from time to time by the CCRD as prohibited from entering the Site.

Transfer Station & Landfill Operation

The transfer station will be maintained by CCRD Staff.
The Contractor will remove snow from the transfer station.
The Contractor will transfer materials to the landfill site when requested.

The contractor shall coordinate with the landfill attendant the transporting, emptying and replacing the three
30 yard bins (metal, construction and demolition debris and wood waste/commercial cardboard). This must
be done regularly to ensure the bins do not overflow. This must take place during non-operational hours.

At the end of each operating day, the Contractor will ensure all material placed in the landfill are
compressed and covered in accordance to the operating certificate.

The Contractor shall obtain Cover Material from areas of the Site as designated by the CCRD
Representative. The CCRD shall retain responsibility for terracing of borrow pit areas to maintain the area
in a safe manner.

From time to time, the CCRD will authorize the receipt of asbestos containing waste. The contractor will
prepare a pit and immediately bury asbestos waste in accordance with The Landfill Criteria for Municipal
Solid Waste, 27 Edition, British Columbia, BC Ministry of Environment; June 2016 and applicable
WorkSafe BC procedures.

Given reasonable notice, the Contractor’'s Superintendent will make themselves available to meet with the
CCRD’s representative to review landfilling.
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Landfilling Method

The Landfill will be constructed primarily using cells as described in the BC Landfill Criteria. The filling plan
described in the Design, Operation and Closure Plan (“DOCP”) will be followed.

A 150 mm thick daily cover layer or an alternate cover approved by the CCRD shall be placed over
compacted landfill waste at the end of each operating day. This cover shall extend from the previous day’s
cover to the top of the Active Face.

For daily spreading, covering and compaction of Refuse, the landfill equipment shall be capable of
compacting the deposited material to a density of 500 kg/m3 or greater. The Contractor shall operate their
landfill compacting equipment for sufficient time, and in such a manner as is required to level and compact
the deposited material to a minimum density of 500 kg/m3. Best operating practice recommends five
passes on each track width over the waste.

The Waste to Cover Ratio shall be a minimum of 3.0:1 in terms of volume.

Placement of Waste material shall be controlled by spreading the Waste with Landfill equipment to
establish compaction in layers not exceeding 300 mm with each layer placed and compacted to achieve a
maximum of 2.7 metres in height before applying an intermediate cover layer 300 mm thick.

A 1000 to 1300 mm high berm should be constructed on the outer edge of each cell so that filling can
proceed against an inclined berm at all times. The outer face of the berm shall have a finished grade of

3H:1V after cut back. The inner face of the berm should be at the natural angle of repose.

Recycling and Other Operations

The Contractor will maintain the following designated areas separate from the Landfill Area for the receipt
of materials as specified in Appendix A:

a) Burn pile

) Metal area for refrigerators, freezers, air conditioners and propane tanks
) Mixed Metal area for metals other than those identified in (b) above

) Automobile area

) Fishing net pile

f) Concrete, Asphalt area

(
(b
(c
(d
(e
(

Refrigerators, freezers, air conditioners and propane tanks shall be maintained in a designated area in an
upright position pending removal of fluids and valves.

Those waste materials destined for the burn pile as specified in Appendix B shall be burned on a regular
basis, except as prohibited by fire season, in a safe manner and in accordance with the Operational
Certificate.

The Contractor will compact and stack the metal pile in a way that maximizes the storage capacity of the
designated area.

Fishing nets will be maintained in a compact pile and, if necessary, covered with tarps or other material to
avoid scattering by or danger to birds.

Wildlife Control and Electric Bear Exclusion Fence

The Contractor is responsible to prevent the attraction of birds and wildlife by using good housekeeping
procedures, including ensuring adequate daily cover of the Active Face of the landfill. Any dead wildlife
found on the Site shall be reported to the B.C. Conservation Service and disposed of in accordance with
their directions.

Any attempts to penetrate the electric fence by bears shall be immediately reported to the CCRD.
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Reporting

The Contractor shall provide the CCRD with a brief monthly operating summary, in a format acceptable to
the CCRD, noting at minimum: operating days completed, any equipment breakdowns or service
interruptions, any safety or environmental incidents, electric fence or wildlife issues, and any matters
requiring CCRD attention. The Contractor shall also provide such additional operational information as the
CCRD Representative may reasonably request to assist the CCRD in the preparation of financial, annual
or other reports and Operational Certificate compliance.

Personnel

The contractor shall ensure that sufficient and properly trained personnel are available and who, in the
absence of the Contractor, possess sufficient skills, qualifications and experience to operate the
Equipment and carry out the full scope of Work as required.

Wages and hours of labour employed shall be in accordance with Federal, Provincial or Territorial
enactments.

The Contractor shall, at all times, enforce discipline and good order among their employees and/or
subcontractors and shall not employ on the Work Site any unfit person or anyone not skilled in the Work
assigned to him. Any persons employed on the Work Site, who become intoxicated, intemperate,
disorderly, incompetent or willfully negligent, shall, at the written request of the CCRD, be removed from
the work Site and shall not be employed again in any portion of the Work without the approval of the
CCRD.

The Contractor will designate a Superintendent.

Superintendence

The Contractor shall employ a competent superintendent and/or necessary assistants who shall be in
attendance at the Work Sites at all times while Work is being performed.

In the interest of supplying the CCRD and public with consistent and reliable service, the Contractor
superintendent must live within one-hour drive of TCWRC and be available to be on Site during any given
operating day, unless otherwise authorized by the CCRD. The superintendent or designate must be
available to respond in a timely manner to any emergency event at the landfill/transfer station and operate
equipment as needed to deal with an emergency.

Equipment

Except as specified herein, the Contractor shall provide all other Equipment required for the execution of
the Work. Equipment may be owned, leased, or secured through documented third-party arrangements,
provided it is available on Site as required by these specifications.

The Contractor shall provide the following set of equipment, at minimum, which shall be available on Site
during days of operation:

(a) A tracked excavator with a weight classification of at least 25 tonnes and equipped with a digging
bucket, clean up bucket and hydraulic thumb; a front-end wheel loader with bucket, a dump truck
capable of moving cover material and metals and snow removal equipment; OR

(b) A tracked excavator with a weight classification of at least 25 tonnes and equipped with a digging
bucket, clean up bucket and hydraulic thumb and a combination of equipment capable of achieving
compaction of waste, transport/spreading of cover material, burning or wood and cardboard piles,
organization/mounding of metal pile and snow removal.

The equipment provided by the Contractor shall be capable of performing the following tasks:

(a) spreading and compacting waste;
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(b) excavation for berm and cover materials;

(c) hauling excavated materials to points of use;
(d) compaction of earth fills and roadways;

(e) construction and grading of access roads;
(f) face berm construction;

(g) fire control;

(h) road and ditch maintenance;

(i) snow removal,

(j) compacting and loading scrap metal; and

(k) moving large components of the waste stream, such as timbers, vehicle hulks and other large
materials to designated areas of the site.

(I) Removing vegetation from the site

The CCRD agrees to allow the Contractor to store Equipment required to perform the Work at the Site
during non-operating days and hours but accepts no responsibility for damage or vandalism.

The Contractor shall maintain all Equipment in good operating condition. In the event that any Equipment
required to perform the Work becomes inoperable, the Contractor shall notify the CCRD as soon as
reasonably possible and shall take all reasonable steps to maintain daily cover and Site compliance in the
interim. The Contractor shall repair the Equipment or provide a suitable replacement such that full Services
resume within seven (7) business days, and shall maintain a written contingency plan identifying sources
of backup equipment, whether owned, leased, or available through a third-party arrangement.

Where a breakdown affects the Contractor’s ability to compact and cover waste on a scheduled operating
day, the Contractor shall coordinate with the CCRD on alternate arrangements to ensure the active face is
covered in accordance with the Operational Certificate.

The Contractor will ensure their employees are trained on the safe use of equipment.

Site and Facilities Maintenance

The CCRD will provide the following facilities: Transfer Station Area, and Site Attendant’s Office. The
following conditions shall apply:

(a) The Contractor shall not construct any buildings, structures or improvements without prior approval of
the CCRD.

The Contractor shall be responsible for the maintenance of all active roads and parking areas within
Transfer Station and Landfill sites. Maintenance shall include snow removal, grading, graveling, salting and
sanding as required.

Drainage ditches and surface water controls shall be developed and maintained as specified in
consultation with the CCRD.

The Contractor shall install and maintain such barricades and directional signs as provided by the CCRD
including, but not limited to, information signs at the entrance to the Site; signs directing traffic to the Drop
Off Area and the Recycling Facility and Areas; and internal signs identifying specific Solid Waste/recycling
disposal areas.

At the beginning of each day the Site is open to the public, the Contractor shall be available to assist with
the removal of any Solid Waste that has been deposited incorrectly since the last operational day.

Fire Control

The Contractor shall perform all work in a fire-safe manner. He shall comply with all applicable
governmental requirements and, without limiting the generality of the foregoing, shall supply and maintain
at the Site adequate and proper fire-fighting equipment.
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The Contractor shall be responsible for protecting the Site from fire, as well as preventing the spread of fire
to adjacent properties should a fire occur at the Site.

The Contractor shall, in the event of fire at the Site, operate their equipment to control and extinguish the
fire, and call upon the fire department to respond.

Safety Program

The Thorsen Creek Waste and Recycling Centre is a multi-employer work site and governed by WorkSafe
BC’s Occupational Health and Safety Regulations and Policies. The Contractor will assume the Prime
Contractor role for the site.

The Contractor is advised that the Work is being performed in and adjacent to buried waste and refuse.
During normal operations, the potential exists to puncture containers that could become explosive, release
pockets of landfill gas under pressure, release fluids that could be contaminated, create surface
subsidence by shifting refuse, and other types of hazards. Exposure to decaying waste is possible during
this work. Exposure may also include possible contact with leachate, asbestos, inhalation of landfill gas,
explosion, pathogenic bacteria, and others.

The Contractor shall develop, maintain and supervise for the duration of the Work a comprehensive safety
program that will effectively incorporate and implement all required safety precautions. The program shall,
as a minimum, respond fully to the requirements of all applicable laws, ordinances, rules, regulations and
orders and general operations practices for the safety of persons or property, including without limitation
any general safety rules and regulations of the CCRD and any Workers’ Compensation or Occupational
Health and Safety legislation or regulations that may be applicable (e.g. WHMIS).

The Contractor shall inform all workers, sub-trades and their workers, and the public attending the job Site
through the course of the Work of the potential for the presence of methane, landfill gases, and other
potentially hazardous waste and the importance of safety precautions to ensure the safety of all workers
and the public.

The Contractor shall be solely and completely responsible for ensuring safety of all persons and property,
(including CCRD staff, employees, sub-trades and the public) on the Landfill property during the
performance of the Work. This requirement shall apply continuously and not be limited to normal working
hours. Safety provisions shall conform to all applicable federal, provincial, and regional laws, Owner’s
policies and procedures developed for the Landfill, ordinances, codes, and regulations. Where any of
these are in conflict the more stringent shall be followed.

The Contractor shall send a designate to any CCRD Safety Meetings as required.

If the Contractor performs any part of the Work in an unsafe manner, or fails to follow its safety program or
the requirements of this Contract, the CCRD may direct the Contractor to suspend the affected Services
until the matter is corrected to the CCRD’s satisfaction. The Contractor shall not be entitled to any
additional compensation as a result of any such suspension.

The Contractor shall supply and maintain, at their own expense, at their office or other well-known place at
the Site, safety equipment necessary to protect the workers and general public against accident or injury
as prescribed by the governing authorities.

Security

TCWRC is in an isolated location and the Contractor shall take reasonable measures to ensure that
vandalism is deterred.

(a) The CCRD will be responsible for unlocking the entry gate at the beginning and end of each day’s
operation, and the Contractor will be responsible to ensure the land fill gate is locked on leaving the
site. The Contractor will not issue any gate or CCRD Equipment keys to any third party unless
authorized to do so by the CCRD.

(b) No scavenging is permitted on the Site.

(c) The Contractor shall report to the CCRD any acts of vandalism or other criminal activities occurring at
the Landfill Site and assist with any CCRD and/or RCMP investigation of such acts.
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18. Public Relations

18.01 The Contractor acknowledges that its employees, agents and Sub-Contractors will be dealing with the
public in the execution of this Contract and that the CCRD requires and expects that all persons under the
control of the Contractor will conduct themselves in a courteous and respectful manner conductive to good
public relations.

18.02 The CCRD may request that the Contractor remove and replace any person who does not maintain a
professional standard of conduct. Unacceptable conduct includes, but is not limited to, use of foul
language, disorderly conduct, neglect of duty and failure to act in accordance with the Operational
Specifications or expressed solid waste management and recycling objectives of the CCRD.

Appendices to Schedule A - Operation Specifications:

Appendix A - Landfill Site Plan

Appendix B - Operating Certificate MR 4223

Appendix C — Design Operations and Closure Plan (DOCP)
Appendix D - User Fee Schedule
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