18 May 2016
, P.Geo.
Water Management Officer
Ministry of Forests, Lands and Natural Resource Operations

Dear
Site C Clean Energy Project - Conditional Water Licence 132990
Leave to Construct LTC #1A – Right Bank Side Channel Dikes
As Independent Engineer (IE) for the Site C Clean Energy Project (Site C), I have received a submission
from BC Hydro requesting permission to start construction of the Right (South) Bank Side Channel Dikes,
which are one of the works authorized under LCC #1. BC Hydro’s contractor for the proposed works would
be
The following documents have been received:
1. BC Hydro - Site C Clean Energy Project Request for Leave to Construct -- Installation of Three South
Bank Closure Dikes (LTC1A), letter from
., 11 May 2016.
2. BC Hydro - Site C Clean Energy Project, South Bank Back Channel Closure Dikes, Technical
Specifications, 16 March 2016.
3. BC Hydro - Drawing-1020-C09-06101-R1 - Roads - South Bank Back Channel Closure, Plan and
Details.
4. BC Hydro - Drawing-1020-C09-06102-R1 - Roads - South Bank Back Channel Closure, Profiles and
Details.
5.

Initial versions of the above documents were reviewed by the IE and by the Independent Environmental
Monitor (IEM) as applicable to the roles of each party. The documents listed are the revised versions that
address any comments from the IE and the IEM.
Permission to proceed with salvage of fish from the 1.7 km long side channel of the Peace River that will
be isolated by the proposed dikes was provided by the IE on 12 May 2016. It is understood that the fish
salvage is now in progress by
The proposed side channel dikes will be approximately 30, 45 and 150 m long and up to about 4 m high,
and will be constructed of alluvial materials to be sourced adjacent to the dike locations. These dikes will
be temporary structures, in that Dike 1 is located inside of the proposed right bank stage 1 cofferdam and
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Dikes 2 and 3 are located inside of the proposed starter dike for RSEM Area R6. The dike locations have
been adjusted from those shown in BC Hydro’s submission for Leave to Commence Construction LCC #1,
in order to avoid interfering with the future construction of those other proposed structures.
The dikes have generally been designed and are to be constructed in accordance with BC Ministry of
Transportation and Infrastructure Standard Specifications, with additional site-specific requirements. The
specifications include inspection and testing requirements that are typical for this type of construction
work. The IE considers the design and construction specifications to be appropriate for the proposed
works.
The drawings provided have been sealed by a Professional Engineer registered in British Columbia and are
Issued for Construction status. It is the IE’s opinion that the drawings are consistent with the Site C project
general arrangement drawings, the design basis and the conditions of Conditional Water Licence 132990.
The Environmental Protection Plan and the Construction Safety Plan include details, procedures and
methods that would generally be expected for construction work of this type. The Construction Safety
Plan includes a Public Safety Management Plan which describes procedures for identifying and addressing
potential public safety hazards.
The proposed construction schedule of 11 days should be achievable.
The IE has discussed this work with the IEM and both parties have recently visited the area where the
right bank side channel dikes are to be constructed. The IEM has provided the IE with comments and
recommendations on the proposed construction in the following letter, a copy of which is attached for
reference:
1.

– Site C Clean Energy Project – Conditional Water Licence
C132990 Independent Environmental Monitor Review of the Southbank Backchannel Closure EPP
and Relevant Component Plans to Support Issuance of LTC1A, letter to
dated 18 May 2016.

As noted by the IEM, the adjusted locations of the dikes do not match those described in the applicable
Fisheries Act Authorization. Based on the IEM’s comments, the IE does not consider the adjustment in
location to be a material change.
By copy of this letter, the Independent Engineer hereby confirms that BC Hydro can proceed with
construction of the right bank side channel dikes. For reference, this permission is referred to as Leave to
Construct LTC #1A.
Permission to proceed with construction of the right bank side channel dikes is subject to the following
conditions:
1. BC Hydro and/or its contractor must comply with the terms listed in the Conclusions and
Recommendations section of the above-noted IEM letter; and
2. BC Hydro and/or its contractor must obtain and comply with any necessary permits from other
provincial and/or federal regulatory agencies.
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08 June 2016
, P.Geo.
Water Management Officer
Ministry of Forests, Lands and Natural Resource Operations

Dear
Site C Clean Energy Project - Conditional Water Licence 132990
Leave to Construct LTC #1B – Left Bank Excavation Benches 5 & 6
1.0

INTRODUCTION

As Independent Engineer (IE) for the Site C Clean Energy Project (Site C), I have received a submission
from BC Hydro requesting permission to start construction of the Left Bank Excavation Benches 5 & 6,
which is part of one of the works authorized under LCC #1. Most of the excavated material would be
moved to Relocated Surplus Excavated Material area RSEM L3. The proposed works would be the first
component of construction by
For reference, these works are to be authorized under Leave to Construct LTC #1B.
2.0

DESCRIPTION OF THE WORKS

The natural high overburden slope located above the left abutment of the proposed earthfill dam is to be
cut back to a lower angle to improve its long term static and seismic stability. Excavation of the left bank
overburden slope must be completed before the portal excavations for the diversion tunnels can be
started on the underlying bedrock abutment. A road that will be incorporated into the left bank excavation
slope would provide future maintenance access and is also intended to be a post-seismic access route to
the future dam.
An initial portion of the upper left bank excavation, located on land owned by BC Hydro, was completed
during 2015-16 as part of the Site C Early Works. The excavated material was moved to RSEM L3, which
was authorized by Ministry of Forests, Lands and Natural Resource Operations (MFLNRO) under Section 9
Approval A703714 dated 06 July 2015. That Approval did not require an IE, but did require an Independent
Environmental Monitor (IEM). Accordingly, the Site C IEM has monitored the progress of construction of
RSEM L3 to date and has reported to the MFLNRO Regional Water Manager on the observed compliance
with the environmental requirements.
RSEM L3 infills the upstream end of a natural ravine with an ephemeral creek that drains into the Peace
River about 3.5 km downstream of the proposed dam axis. Prior to placing material, an underdrain was
installed along the original base of the ravine to maintain drainage of the upstream area under the
RSEM L3 fill.
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Initial versions of the above documents were reviewed by the IE and by the IEM as applicable to the roles
of each party. BC Hydro subsequently provided responses to the IE and IEM (item 11 above), and in some
cases updated the applicable documents.
As noted above, RSEM L3 is authorized under a Section 9 Approval and is not a component authorized by
the Conditional Water Licence. However, considering that some of the material from the left bank
excavation will be moved to RSEM L3 and that non-contact water will be diverted into the L3 ravine,
BC Hydro has provided the following documents for information:
12.
13.
4.0

REVIEW OF SUBMISSIONS

4.1

Construction Drawings

The drawings provided have been sealed by Professional Engineers registered in British Columbia and are
Issued for Construction status. It is the IE’s opinion that the drawings are consistent with the Site C project
general arrangement drawings, the design basis and the conditions of Conditional Water Licence 132990.
4.2

Construction Implementation Plan and Schedule
intends to excavate benches nos. 5 and 6 from the top down, in a single stage extending to the final

The IE considers the construction methodology to be appropriate to the work and that the schedule is
reasonable.
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The IEM has also noted a number of details that have not yet been fully addressed by the

4.6

Safety

In its earlier submission for LCC #1, BC Hydro indicated that it was in compliance with all of the conditions
of Environmental Assessment Certificate #E14-02 that applied to the then-current status of the project.
EAC conditions nos. 35 and 38 require BC Hydro to prepare a Traffic Management Plan and a Public Safety
Management Plan, and to submit those plans to various external agencies, local communities and
Aboriginal communities. BC Hydro indicated that its Construction Safety Management Plan (CSMP) dated
05 June 2015 included both of those required plans and met the requirements of the EAC conditions.
With respect to construction safety, BC Hydro’s CSMP (Section 5.3) requires that each prime contractor
for the Site C project must conduct a public safety risk assessment and implement appropriate mitigation
measures. It is also noted that Contractor Public Safety Management Plans will be provided to Aboriginal
groups and to local and regional governments for information.

4.7

RSEM Area L3

Although RSEM L3 is not a component of the works authorized by the conditional water
licence, these documents are relevant to understanding the overall water management infrastructure for
construction of the north bank components of the Main Civil Works.
These documents were not reviewed in detail, but the IE notes that they include the same types of
information as other similar documents for other components of the Main Civil Works and that RSEM L3
will be integrated into the north bank construction water management infrastructure.
The IEM will be reviewing the EPP as per the process outlined in the CEMP and will continue to report to
the MFLNRO Regional Water Manager on the observed compliance with the environmental requirements
for RSEM L3 in accordance with Section 9 Approval A703714.
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TABLE 1 - Left Bank Excavation Benches 5 & 6 – Issued for Construction Drawings
Drawing No.

Revision

Title
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11 July 2016
, P.Geo.
Water Management Officer
Ministry of Forests, Lands and Natural Resource Operations

Dear

:

Site C Clean Energy Project - Conditional Water Licence 132990
Leave to Construct LTC #1D – Right Bank Shoreline Erosion Protection Works
1.0

INTRODUCTION

As Independent Engineer (IE) for the Site C Clean Energy Project (Site C), I have received a submission
from BC Hydro requesting permission to start construction of the Right Bank Shoreline Erosion Protection
Works, which is part of one of the works authorized under LCC #1. BC Hydro’s contractor for the proposed
works would
. For reference, these works are to be authorized under Leave
to Construct LTC #1D.
Similar shoreline erosion protection works could be required at other project locations in the future, and
would be authorized under separate LTCs.
2.0

DESCRIPTION OF THE WORKS

The proposed works comprise two sections of shoreline erosion protection works along the south bank
of the Peace River, approximately 210 m and 700 m long respectively. The shorter section is located just
upstream of the existing Peace River construction bridge and would protect a section of eroding shoreline
adjacent to the future RSEM R6 starter dike. The longer section is located several hundred metres
upstream, adjacent to the downstream end of the future right bank Stage 1 cofferdam.
The erosion protection will consist of a layer of riprap, placed on a bedding/filter layer, on a prepared
slope. Depending on the level of the Peace River at the time of construction, the lower portion of the
shoreline protection works may be constructed in water.
3.0

LTC #1D SUBMISSION

The following documents have been received from BC Hydro in support of the request for LTC #1D:
1. BC Hydro - Site C Clean Energy Project Request for Leave to Construct – South Bank Shoreline
Erosion Protection Works (LTC 1D), letter from
, 26 May 2016.
2. BC Hydro – Issued for Construction Drawings:
a. Dwg. 1020-C11-00412 R0: Right Bank – Excavation, Emergency Erosion Protection, Plan &
Section.
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b. Dwg. 1020-C11-00413 R0: Right Bank - Shoreline Protection, Erosion Protection, Plan &
Sections.
3. BC Hydro - Site C Clean Energy Project, Emergency Riverbank Erosion Protection, Technical
Specifications and Inspection and Test Plan, 20 May 2016.
4.
5.
6.
7. BC Hydro - Site C Clean Energy Project - Request for Leave to Construct South Bank, South Bank
Shoreline Erosion Protection Works (LTC 1D), BC Hydro Responses to IE Comments/Questions, on
Documents Submitted via Sharepoint on 26 May 2016, 14 June 2016.
Initial versions of the above documents were reviewed by the IE and by the IEM as applicable to the roles
of each party. BC Hydro subsequently provided responses to comments and questions (item 7 above), and
in some cases updated the applicable documents.
4.0

REVIEW OF SUBMISSIONS

4.1

Technical Specifications and Construction Drawings

The technical specifications provide the requirements for construction materials and implementation of
the work. The specifications are typical for earthworks of this type.
The drawings provided show plans and sections of the proposed shoreline protection works. The drawings
have been sealed by a Professional Engineer registered in British Columbia and are Issued for Construction
status. It is the IE’s opinion that the drawings are consistent with the Site C project general arrangement
drawings, the design basis and the conditions of Conditional Water Licence 132990.
4.2

Construction Implementation Plan and Schedule

plans to excavate the river shoreline to the design profile, followed by installation
of a geotextile filter and riprap. Where required, locally eroded areas will be backfilled with granular
bedding material before placing the geotextile filter. To minimize the potential for erosion, any riverbank
excavation or fill is to be protected by riprap within the same work shift. The work will be performed with
conventional earthmoving equipment.
Riprap will be sourced from the Wuthrich Quarry. Granular aggregate will be hauled from a stockpile on
the north bank.
Any surplus excavated materials will consist of natural alluvial materials and will be temporarily stockpiled
within RSEM area R6 at least 15 m from any drainage or watercourse.
The estimated duration of construction is 33 days. The IE notes that BC Hydro has advised that increased
river flows from tests at the upstream Peace Canyon Dam are anticipated on 26 July 2016. Those
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temporary higher flows may influence the sequencing of construction activities to complete the shoreline
protection works.
The IE considers the construction methodology to be appropriate to the work and that the schedule is
reasonable.
4.3

Quality Management

The Inspection and Test Plan includes several standard tests to confirm material properties and inspection
hold points for verification of installation details.
This Plan is consistent with the typical requirements for work of this nature.
4.4

Environmental Protection

The Environmental Protection Plan (EPP) includes details, procedures and methods that would generally
be expected for construction work of this nature, carried out near or partially in water. In particular, the
work is to be carried out to minimize the potential for erosion and release of sediment into the river.
The IE has discussed the work with the IEM and both parties are familiar with the area where the shoreline
protection works are to be constructed.
The IEM has provided the IE with comments and recommendations on environmental aspects of the
proposed construction in the following letter, a copy of which is attached for reference:
1.

– Site C Clean Energy Project – Conditional Water Licence 132990
IEM review of the Shoreline Protection EPP and relevant component plans in consideration of
LTC#1D,
dated 11 July 2016.

The IEM has listed several requirements for these works that BC Hydro and/or the contractor must comply
with.
4.5

Safety

The Construction Safety Plan is comprehensive and includes details, procedures and methods that would
generally be expected for construction work of this type. The Plan includes a Public Safety Management
Plan which describes procedures for identifying and addressing potential public safety hazards.
5.0

LEAVE TO CONSTRUCT

By copy of this letter, the Independent Engineer hereby confirms that BC Hydro can proceed with
construction of the Right Bank Shoreline Erosion Protection Works. For reference, this permission is
referred to as Leave to Construct LTC #1D.
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Attention:
RE:

Independent Engineer
Site C Clean Energy Project – Conditional Water Licence 132990 IEM review of the
Shoreline Protection EPP and relevant component plans in consideration of
LTC#1D

The first Leave to Commence Construction (LCC#1) was issued by the Engineer as identified in the
Conditional Water Licence 1329901 for the construction of six key components consisting of:







Right Bank Drainage Tunnel
Right Bank Sidechannel Closure Dikes
Left Bank Excavation
Moberly River Construction Bridge
Adit and Borehole infilling
Erosion Protection as needed

Each of these components requires individual Leaves to Construct (LTCs). While it is the role of the
Independent Engineer (IE) to issue the LTCs, the Independent Environmental Monitor’s (IEM’s) role is to
review Environmental Protection Plans (EPPs) and associated component plans provided by contractors to
verify they adequately address the potential environmental impacts in advance of construction. This letter
has been prepared specifically for the works associated with a component of erosion protection works along
the right (south) bank of the Peace River and identified as a LTC#1D.
As the issuance of each LTC requires the IEM’s review and recommendation for acceptance to the IE, it is
the IEM’s understanding that any revisions to the EPP or supporting documents, or changes to scopes of
work that could require such revisions, would require review and acceptance by the IEM prior to initiating
works, and could be considered a hold point by the IE.

1

Conditional Water Licence 132990. Prepared by the Ministry of Forests, Lands and Natural Resource Operations, Office of the
Comptroller of Water Rights, Water Management Branch. Dated February 26, 2016.
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The IEM has reviewed the EPP provided by
The review included cross-referencing with the various applicable project requirements found within the
Construction Environmental Management Plan (CEMP), components of BC Hydro supporting
documentation/plans, relevant permits/approvals/licences, and related drawings for the works. In addition,
the review was conducted in consideration of the Environmental Assessment Certificate (EAC) Schedule B
Table of Conditions and Decision Statement issued by the Canadian Environmental Assessment Agency
(CEAA) for the Project.
The following is a summary of plans, permits, authorizations and drawings received and reviewed by the
IEM, which are related to LTC#1D.

BC Hydro Plans/Documents




CEMP, dated April 7, 2016.
Construction Safety Management Plan (CSMP), dated June 5, 2015.
E-mail provided by
, BC Hydro (July 8, 2016) summary of communications with
Fisheries and Oceans Canada and self-assessment approach.

Provincial Permits/Approvals





Conditional Water Licence 132990.
Conditional Water Licences 132990 and 132991 Leave to Commence Construction No. 1 (April 1,
2016).
Approval A703710 – Short Term Use issued under the Water Act.
Licence No.: 815646 issued under the Land Act.

Review Summary
Safety plans were not reviewed in detail; the review was only to confirm that the plans were provided as
required.
It is our understanding that works under this LTC are to include the following:




Pull back of the existing bank to a suitable slope.
Keying in and placement of a rip rap protected surface that will mimic adjacent bank slopes.
Rip rap will be placed individually to ensure appropriate positioning.

Page 2 of 4

Site C Clean Energy Project – Conditional Water Licence 132990 IEM review of the Shoreline
Protection EPP and relevant component plans in consideration of LTC#1D
Jul 11, 2016

Furthermore, the contractor has proposed the use of the Severity of Ill-Effects (SEV) approach for
monitoring turbidity in the Peace River during instream work elements. This procedure was described in
the DFO Application of Authorization, prepared by BC Hydro (February 23, 2015) and formed the basis of
previously authorized works under Fisheries Act Approval 2015-HPAC-00170 and Water Act Approval
A703715. These shoreline protection works are not a component of either of these approvals, however, are
regulated under Conditional Water Licence 132990. It is our understanding that BC Hydro will make their
data loggers available to the contractor for the duration of the works for monitoring of turbidity values at
the compliance point.
Based on the information provided, BC Hydro has also concluded through the self-assessment process, that
the works do not require approval under the Fisheries Act.
The IEM understands that there may be a requirement to temporarily stock pile material within RSEM R6
resulting from the bank pull back. Any temporary stockpile must be a minimum of 15 m from the top of
bank or other ditch/drainage with the potential to convey water in addition to other appropriate mitigation
measures to reduce the potential for erosion and/or sedimentation. These temporarily stockpiled materials
may be subject to removal/reconfiguration once the LTC is issued for RSEM R6.
As a note, the IEM is aware of the presence of active swallow nests in and around the proposed work area,
in addition to a number of other actively nesting bird species adjacent to other right bank works.
IEM Requirements
Upon review of the submitted documents for LTC#1D, and based on communications and information
provided by BC Hydro and the contractor, the IEM identified a number of items requiring revision within
the EPP and/or COW plans. The majority of these comments have been addressed in the EPP (Revision
5) provided to the IEM on July 8, 2016.
The IEM accepts the use of the SEV approach to turbidity monitoring for this specific work element, based
on the information provided, scope of work and perceived level of risk. The IEM also acknowledges that
BC Hydro will make available to the contractor their data loggers at the compliance point. It is our
understanding that at this point in time, the contractor has not fully completed the development of their
SEV monitoring tools for implementation of the field program. It is the requirement of the IEM that:


Until such time as the SEV monitoring approach for in situ data collection is provided, there will be
no instream/in water works.
o This must be provided to the IEM for review and acceptance.

Once the SEV monitoring approach has been accepted by the IEM, the IEM will require that:


Data collected at the compliance point for the monitoring of turbidity as per the SEV model will be
made available by BC Hydro to the contractor daily basis (end of each day) at a minimum, or more
frequently if possible.
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Compliance point data and in situ data collected by the contractor will be provided to the IEM on a
daily basis.

Furthermore,



No materials may be stored within RSEM R6 until such time as an LTC is issued for the work.
Ensure that the QEP confirms that there are no active bird nests within the work zone, and that
other pre-clearing sweeps for potential wildlife resources have been completed.

The IEM also requires that the contractor recognize that as per the Site C DFO Application for
Authorization (February 23, 2015), which describes the SEV program requirements, “project sediment
releases must not cause the 30‐day SEV index to exceed 9.0. However, if SEV 9.0 is exceeded under
background conditions, up to 10% of the background TSS concentration may be released by Project works,
provided that SEV 10.0 is not exceeded”.
Ultimately, all works must be compliant with appropriate permits, approvals, authorizations, and conditions
as identified within the EAC and CEAA Decision Statement, appropriate regulations, and the CEMP.
Based on our understanding of the works proposed, and provided the preceding items are acceptable to the
Independent Engineer, we have no objections to issuing LTC#1D for the works associated with shoreline
protection as described.
Yours truly,

Original copy signed.
Independent Environmental Monitor
cc.

, Water Management Branch, Engineer
, Manager, Project Environmental Risk Management
, Senior Environmental Coordinator
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Site C Clean Energy Project - CWLs 132990 & 132991
Leave to Construct LTC #1E – Moberly River Construction Bridge

26 July 2016

The bridge is designed for one-way haul truck traffic, with loaded trucks heading westerly into RSEM R5a,
and empty trucks returning to the dam site. Both bridge approaches are designed to accommodate twoway truck traffic. Traffic flow will be controlled by “yield control”, supported by signage and radio call
procedures, with loaded trucks having the right-of-way.
3.0

LTC #1C SUBMISSION

The following documents have been received from BC Hydro in support of the request for LTC #1E:
1. BC Hydro - Site C Clean Energy Project Request for Leave to Construct – Moberly River Construction
Bridge (LTC 1E), letter from
22 June 2016.
2.
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The Environmental Protection Plan (EPP) includes details, procedures and methods that would generally
be expected for construction work of this nature, carried out near or partially in water.
The IE has discussed the work with the IEM and both parties are familiar with the area where the Moberly
River construction bridge is to be constructed.
The IEM has provided the IE with comments on environmental aspects of the proposed construction in
the following letter, a copy of which is attached for reference:
1.

– Site C Clean Energy Project – Conditional Water Licence 132990
IEM review of the Moberly River construction bridge EPP and relevant component plans in
consideration of LTC#1E,
., 26 July 2016.

In particular, the IEM has highlighted requirements for Federal permits for the in-stream components of
the works.
4.5

Safety

5.0

LEAVE TO CONSTRUCT

By copy of this letter, the Independent Engineer hereby confirms that BC Hydro can proceed with
construction of the Moberly River construction bridge. For reference, this permission is referred to as
Leave to Construct LTC #1E.
Leave to Construct LTC #1E for the Moberly River construction bridge is subject to the following
conditions:
1. BC Hydro and/or
must comply with the terms listed in the IEM Requirements
section of the attached IEM letter dated 26 July 2016;
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Attention:
RE:

Independent Engineer
Site C Clean Energy Project – Conditional Water Licence 132990 IEM review of the
Moberly River construction bridge EPP and relevant component plans in
consideration of LTC#1E

Leave to Commence Construction (LCC#1) was issued by the Engineer as identified in the Conditional
Water Licence 1329901 for the construction of six key components consisting of the following:







Right bank drainage tunnel;
Right bank side channel closure dikes;
Left bank excavation;
Moberly River construction bridge;
Backfilling of historic drill holes and exploratory adits;
Erosion protection as needed.

Each of these components requires individual Leaves to Construct (LTCs). While it is the role of the
Independent Engineer (IE) to issue the LTCs, the Independent Environmental Monitor’s (IEM’s) role is to
review Environmental Protection Plans (EPPs) and associated component plans provided by contractors to
verify they adequately address the potential environmental impacts in advance of construction. This letter
has been prepared specifically for the works associated with construction of the Moberly River construction
bridge and identified as LTC#1E.
As the issuance of each LTC requires the IEM’s review and recommendation for acceptance to the IE, it is
the IEM’s understanding that any revisions to the EPP or supporting documents, or changes to scopes of
work that could require such revisions, would require review and acceptance by the IEM prior to initiating
works, and could be considered a hold point by the IE.
The IEM has reviewed the EPP provided by
and relevant component plans prepared
1

. The review included cross-referencing with the

Conditional Water Licence 132990. Prepared by the Ministry of Forests, Lands and Natural Resource Operations, Office of the
Comptroller of Water Rights, Water Management Branch. Dated February 26, 2016.

Site C Clean Energy Project – Conditional Water Licence 132990 IEM review of the Moberly River
construction bridge EPP and relevant component plans in consideration of LTC#1E
Jul 26, 2016

various applicable project requirements found within the Construction Environmental Management Plan
(CEMP), components of BC Hydro supporting documentation/plans, relevant permits/approvals/licences,
and related drawings for the works. In addition, the review was conducted in consideration of the
Environmental Assessment Certificate (EAC) Schedule B Table of Conditions and Decision Statement
issued by the Canadian Environmental Assessment Agency (CEAA) for the Project.
The following is a summary of plans, permits, and authorizations received and reviewed by the IEM, which
are related to LTC#1E.







BC Hydro Plans/Documents



CEMP (Revision 3), dated July 8, 2016.
Construction Safety Management Plan (CSMP), dated June 5, 2015.

Provincial Permits/Approvals





Conditional Water Licence 132990.
Conditional Water Licences 132990 and 132991 on Peace River Leave to Commence Construction No. 1.
Letter from
, dated April 1, 2016.
Approval A703710 – Short Term Use issued under the Water Act.
Licence No.: 815646 issued under the Land Act.

Review Summary
Safety plans were not reviewed in detail; the review was only to confirm that the plans were provided as
required.
It is our understanding that works under this LTC are to include the following:





Exploratory geotechnical drilling along the alignment;
Pile driving for pier and abutment structures;
Placement of a precast modular bridge deck;
Construction of an approach causeway east from RSEM R5a to the west bridge approach;
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Causeway materials will be sourced from the RSEM R5a area in advance of issuance of the LTC
for the development of the RSEM R5a;
Installation of watercourse crossing structures in small braided channels of the Moberly River,
through the causeway.

It is our understanding that the works will not include the installation of the debris management booms or
the decommissioning of the bridge; both are to be addressed under separate LTCs.
At the time of this review, no other permits were available, such as a potential Fisheries Act Authorization or
approval under the Navigation Protection Program for the works.
IEM Requirements
Upon review of the submitted documents for LTC#1E, and based on communications and information
provided by BC Hydro and the contractor, the IEM identified a number of items requiring revision within
the EPP and/or COW plans. The majority of these comments have been addressed in the EPP (Revision
5) provided to the IEM on July 25, 2016. The IEM requires the following as conditions of this LTC:




No instream works may commence until such time as the appropriate approvals have been issued
by Fisheries and Oceans Canada and the Navigation Protection Program. The IEM will require
copies of such approvals.
BC Hydro and the contractor must confirm to the IEM that all project plans and related
documents are compliant with any potential conditions related to approvals issued by Fisheries and
Oceans Canada and/or the Navigation Protection Program prior to starting any instream works.

Additionally, contact water management must comply with the CEMP Appendix E, currently under
revision. Ultimately, all works must be compliant with appropriate permits, approvals, authorizations, and
conditions as identified within the EAC and CEAA Decision Statement, appropriate regulations, and the
CEMP.
Based on our understanding of the works proposed, and provided the preceding items are acceptable to the
Independent Engineer, we have no objections to issuing LTC#1E for the works associated with the
Moberly River construction bridge, as described.
Yours truly,

Independent Environmental Monitor – Delegate
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cc.

Water Management Branch, Engineer
, BC Hydro, Manager, Project Environmental Risk Management
, BC Hydro Regulatory Manager (Acting)
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21 April 2017
Regulatory Manager
Site C Clean Energy Project
Vancouver, BC
Via email:
Site C Clean Energy Project - Conditional Water Licences 132990 & 132991
Leave to Construct LTC #01G – Left Bank Excavation Phase 2
Left Bank Existing Road Upgrade
Dear
Leave to Construct LTC #1G – Amendment #2, issued 09 March 2017, confirmed that BC Hydro could
proceed with construction of initial remedial works to stabilize an area of the lower left bank of the dam
site. The initial remedial works comprise two toe buttresses and widening of a 440 m length of an existing
temporary access road immediately upstream (west) of the Peace River construction bridge north
abutment.
Amendment #2 requested that the IE and IEM be kept informed of the progress of construction of the
remedial works and any material changes in the construction approach, any significant changes in
behaviour of the slope instability, or any potential impacts on the design of permanent project
components.
Based on additional information received, Leave to Construct LTC #1G – Amendment #3, issued 31 March
2017, confirmed that BC Hydro could proceed with backfilling the remainder of the river side channel
adjacent to the widened length of access road.
The IE and IEM understand that the toe buttress, road widening and side channel backfilling works are
now largely completed and that the contractor wishes to continue with the construction of the left bank
existing haul road upgrade that was interrupted by the slope instability. The following documents
regarding these works have been received for information:

The IE has not reviewed the full set of revised IFC drawings, but has compared the road plan and profile
shown on Dwg. 1020-C09-06417-302 R8 with the details shown on revision R0 of the same drawing which
was received with the request for LTC #01G.
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The IE notes the following:
1. There are no indicated changes to the design of any permanent works.
2. The left bank existing road upgrade is a temporary construction road and
its design.
is providing design services to
stability analyses required for the design.
3.

is responsible for
, including the slope

Based on the above, the IE does not consider that the proposed left bank existing road upgrade works will
require an amendment to LTC #01G.
The IE has discussed the proposed work with the IEM. The IEM requests that BC Hydro provide
confirmation that the existing EPPs adequately address the modified design and work approach, or if there
would be any changes to environmental impacts and mitigations that would require revisions to an EPP.
This confirmation should be provided by 26 April 2017. The IE and IEM understand that
has proposed
to commence the local works described in its Material Handling Plan as early as 22 April, and have no
objection to BC Hydro authorizing
to commence those works if BC Hydro is satisfied that the
applicable EPP requirements will be met.
Yours truly,

Independent Engineer, Site C Clean Energy Project
c:
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29 January 2017

Deputy Comptroller of Water Rights / Manager, Water Allocation and Utility Regulation
Ministry of Forests, Lands and Natural Resource Operations
PO Box 9340 Stn. Prov Govt
Victoria, BC, V8W 9M1
Via email:
Dear
Site C Clean Energy Project  Conditional Water Licences 132990 & 132991
Leave to Construct LTC #1G – Left Bank Excavation Phase 2
Amendment #1 – Temporary PAG Stockpile
Excavation of the natural slope above the left abutment of the proposed earthfill dam was authorized in
two phases by Leaves to Construct LTC #1B dated 08 June 2016 and LTC #1G dated 10 August 2016.
Overburden excavation by
has been ongoing since June 2016. The
overburden is nonacid generating and as most of the excavated materials are not suitable as construction
materials, they have been placed in RSEM area L3 and Area 25 on the upper left bank.
Potentially acidgenerating (PAG) shale and shale colluvium has recently been encountered along the
alignment of the temporary haul road being constructed from the left bank excavation down to RSEM
area L5. The extent and volume of PAG materials are not yet determined, but the location is apparently
within the excavation limits authorized by LTC #1G.
RSEM area L5 is still under construction and not yet ready to receive PAG materials. In the interim, to
allow for left bank excavation and construction of the haul road to continue,
proposes to
temporarily stockpile excavated shale bedrock and colluvium on one of the excavated upper left bank
benches at about El. 550 m.
The Independent Engineer (IE) considers the temporary PAG stockpile to be a material change from the
construction plans originally submitted for LTC #1G. The IE and the Independent Environmental Monitor
(IEM) have received the following information from BC Hydro regarding the temporary PAG stockpile:

The Issued for Construction drawing has been sealed by a Professional Engineer registered in British
Columbia.

09 March 2017

Deputy Comptroller of Water Rights / Manager, Water Allocation and Utility Regulation
Ministry of Forests, Lands and Natural Resource Operations
PO Box 9340 Stn. Prov Govt
Victoria, BC, V8W 9M1
Via email:
Dear
Site C Clean Energy Project  Conditional Water Licences 132990 & 132991
Left Bank Global Instability Initial Remediation Measures
Leave to Construct LTC #1G – Left Bank Excavation Phase 2 – Amendment #2
Leave to Construct LTC #2B – RSEM Area L5 – Amendment #1
Leave to Construct LTC #3C – Stage 1 Diversion Inlet Cofferdam  Amendment #1
As described below, this letter is intended to serve as amendments to the following three Leaves to
Construct, as construction of the works authorized by these LTCs has been impacted by a common event:
LTC #1G – Left Bank Excavation Phase 2, issued 10 August 2016
LTC #2B – RSEM Area L5, issued 18 August 2016
LTC #3C – Stage 1 Diversion Inlet Cofferdam, issued 26 September 2016
In midFebruary 2017 a tension crack about 400 m long developed in fill and colluvium materials along
the lower left bank of the dam site. The crack is located above the eastern end of RSEM L5 (under
construction) and the future diversion tunnels inlet portal, and below the haul road being constructed
from the left bank excavation to RSEM L5. Construction activities in those areas were promptly suspended
for safety reasons and monitoring and site investigations were initiated by BC Hydro and
. Survey monuments indicated slope movements that accelerated for about a week,
peaking in the order of 2 m/day in some locations, then slowed substantially.
It is interpreted by BC Hydro and
that all the material within the unstable area was intended to be
excavated during construction of the project. However, temporary stability improvements are required
to allow the suspended construction activities to safely continue.

Site C Clean Energy Project  CWLs 132990 & 132991
Leaves to Construct LTC #1G, 2B, 3C – Amendments for Left Bank Global Instability Initial Remedial Measures
09 March 2017

o

l

The IE has reviewed the proposed initial remedial measures with the IEM.

31 March 2017
P.Eng.
Deputy Comptroller of Water Rights
Ministry of Forests, Lands and Natural Resource Operations
PO Box 9340 Stn. Prov Govt
Victoria, BC, V8W 9M1
Via email:
Dear
Site C Clean Energy Project  Conditional Water Licences 132990 & 132991
Left Bank Global Instability Remediation Measures – Side Channel Infilling
Leave to Construct LTC #01G – Left Bank Excavation Phase 2 – Amendment #3
Leave to Construct LTC #02B – RSEM Area L5 – Amendment #2
Leave to Construct LTC #03C – Stage 1 Diversion Inlet Cofferdam  Amendment #2
As described below, this letter is intended to serve as amendments to the following three Leaves to
Construct:
LTC #01G – Left Bank Excavation Phase 2, issued 10 August 2016
LTC #02B – RSEM Area L5, issued 18 August 2016
LTC #03C – Stage 1 Diversion Inlet Cofferdam, issued 26 September 2016
Construction of the works authorized by these LTCs was impacted by slope instability that developed in
fill and colluvium materials along the lower left bank of the dam site in February 2017. Previous
amendments to these LTCs, issued on 09 March 2017, authorized construction of two toe buttresses as
an initial measure to improve stability of the affected slope. To complete those works, construction access
improvements were also required, consisting of widening a 440 m length of the existing temporary access
road immediately upstream of the Peace River construction bridge north abutment.
During a monthly site visit on 29 March 2017, the Independent Engineer (IE) and the Independent
Environmental Monitor (IEM) noted that the road widening was largely completed and construction of
the toe buttresses was in progress by BC Hydro’s contractor
As
planned, the road widening has partially infilled a previouslyisolated river side channel.
During the site visit,
informed BC Hydro, the IE and the IEM that it proposes to infill the remainder
of the river side channel area to provide additional construction work area, which is limited along the
river. The IE and the IEM have since received the following plan describing the proposed works:

x
x

09 March 2017
, P.Eng.
Deputy Comptroller of Water Rights / Manager, Water Allocation and Utility Regulation
Ministry of Forests, Lands and Natural Resource Operations
PO Box 9340 Stn. Prov Govt
Victoria, BC, V8W 9M1
Via email:
Dear

:

Site C Clean Energy Project  Conditional Water Licences 132990 & 132991
Left Bank Global Instability Initial Remediation Measures
Leave to Construct LTC #1G – Left Bank Excavation Phase 2 – Amendment #2
Leave to Construct LTC #2B – RSEM Area L5 – Amendment #1
Leave to Construct LTC #3C – Stage 1 Diversion Inlet Cofferdam  Amendment #1
As described below, this letter is intended to serve as amendments to the following three Leaves to
Construct, as construction of the works authorized by these LTCs has been impacted by a common event:
LTC #1G – Left Bank Excavation Phase 2, issued 10 August 2016
LTC #2B – RSEM Area L5, issued 18 August 2016
LTC #3C – Stage 1 Diversion Inlet Cofferdam, issued 26 September 2016
In midFebruary 2017 a tension crack about 400 m long developed in fill and colluvium materials along
the lower left bank of the dam site. The crack is located above the eastern end of RSEM L5 (under
construction) and the future diversion tunnels inlet portal, and below the haul road being constructed
from the left bank excavation to RSEM L5. Construction activities in those areas were promptly suspended
for safety reasons and monitoring and site investigations were initiated by BC Hydro and
. Survey monuments indicated slope movements that accelerated for about a week,
peaking in the order of 2 m/day in some locations, then slowed substantially.
It is interpreted by BC Hydro and
that all the material within the unstable area was intended to be
excavated during construction of the project. However, temporary stability improvements are required
to allow the suspended construction activities to safely continue.
Site investigations have determined that the toe of the unstable area is located near the edge of the Peace
River.
The Independent Engineer (IE)and the Independent Environmental Monitor (IEM) have received
the following plan, including drawings, describing the proposed works:

Site C Clean Energy Project  CWLs 132990 & 132991
Leaves to Construct LTC #1G, 2B, 3C – Amendments for Left Bank Global Instability Initial Remedial Measures
09 March 2017

o

The IE understands that construction will commence on 10 March 2017.

describes how the existing Environmental
Protection Plans for the affected works will be applied in the construction of the initial remedial works,
including provisions for water quality and turbidity management and monitoring. The plan also includes
a fish salvage plan for those portions of the road widening and buttress works that will be constructed in
water, as required. Fish salvages have previously been completed in the RSEM L5 area where the west
buttress will be constructed, and in the isolated side channel that will be partially infilled by the road
widening works.
Monitoring of the slope instability will continue through and after construction of the initial remedial
works. Once the buttresses are completed, construction of the temporarilysuspended works will restart
when authorized by the engineer of record.
does not anticipate that the design of the left bank excavation, RSEM L5 or the diversion inlet
cofferdam works authorized by LTCs #1G, 2B and 3C will be significantly revised as a result of the slope
instability or the initial remedial measures. The west buttress will remain permanently within RSEM L5.
The east buttress will be removed following unloading of the slope above during left bank and diversion
inlet portal excavation, and will not interfere with construction of the inlet cofferdam.
The IE has reviewed the proposed initial remedial measures with the IEM. Both parties provided BC Hydro
with comments on
, and also received BC Hydro’s
comments on that plan, as well as
responses to all comments,
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31 March 2017
, P.Eng.
Deputy Comptroller of Water Rights
Ministry of Forests, Lands and Natural Resource Operations
PO Box 9340 Stn. Prov Govt
Victoria, BC, V8W 9M1
Via email:
Dear
Site C Clean Energy Project  Conditional Water Licences 132990 & 132991
Left Bank Global Instability Remediation Measures – Side Channel Infilling
Leave to Construct LTC #01G – Left Bank Excavation Phase 2 – Amendment #3
Leave to Construct LTC #02B – RSEM Area L5 – Amendment #2
Leave to Construct LTC #03C – Stage 1 Diversion Inlet Cofferdam  Amendment #2
As described below, this letter is intended to serve as amendments to the following three Leaves to
Construct:
LTC #01G – Left Bank Excavation Phase 2, issued 10 August 2016
LTC #02B – RSEM Area L5, issued 18 August 2016
LTC #03C – Stage 1 Diversion Inlet Cofferdam, issued 26 September 2016
Construction of the works authorized by these LTCs was impacted by slope instability that developed in
fill and colluvium materials along the lower left bank of the dam site in February 2017. Previous
amendments to these LTCs, issued on 09 March 2017, authorized construction of two toe buttresses as
an initial measure to improve stability of the affected slope. To complete those works, construction access
improvements were also required, consisting of widening a 440 m length of the existing temporary access
road immediately upstream of the Peace River construction bridge north abutment.
During a monthly site visit on 29 March 2017, the Independent Engineer (IE) and the Independent
Environmental Monitor (IEM) noted that the road widening was largely completed and construction of
the toe buttresses was in progress by BC Hydro’s contractor
As
planned, the road widening has partially infilled a previouslyisolated river side channel.
During the site visit,
informed BC Hydro, the IE and the IEM that it proposes to infill the remainder
of the river side channel area to provide additional construction work area, which is limited along the
river. The IE and the IEM have since received the following plan describing the proposed works:

14 October 2016

Deputy Comptroller of Water Rights
Ministry of Forests, Lands and Natural Resource Operations

Via email:

Dear
Site C Clean Energy Project  Conditional Water Licences 132990 & 132991
Leave to Construct LTC #2C – South Bank Initial Access Road
1.0

INTRODUCTION

As Independent Engineer (IE) for the Site C Clean Energy Project (Site C), I have received a submission
from BC Hydro requesting permission to commence construction of the South Bank Initial Access Road
(SBIAR). The SBIAR will provide part of the containment for Relocated Surplus Excavated Material (RSEM)
area R6, and as such is part of one of the works authorized under LCC #2 dated 29 June 2016. The proposed
works would be constructed by
BC Hydro’s contractor for the Site C
Main Civil Works. For reference, these works are to be authorized under Leave to Construct LTC #2C.
The SBIAR will provide access from the south end of the Peace River construction bridge up to the top of
the natural terrace above the right bank of the river, where it will merge into an existing road. The Site C
approach channel works are to be constructed at the upstream end of the terrace, and the roller
compacted concrete batch plant, other construction facilities and excavations for construction materials
are or will be located downstream of the approach channel location. BC Hydro had originally planned to
have the SBIAR constructed by another contractor in advance of the Main Civil Works contract, but now
plans to have
undertake construction of this road.
The SBIAR has been designed so that a portion of the road embankment will also serve as part of the
containment dike for the east side of RSEM area R6. When completed, the starter dike for RSEM R6 and
the northern end of the SBIAR will form a continuous embankment.
The SBIAR embankment will also form a permanent barrier across the right bank side channel of the Peace
River. Under LTC #1A issued 18 May 2016, the upstream end of the side channel has already been isolated
by construction of upstream dikes and a temporary downstream barrier, and fish and amphibian salvage
have also been conducted. The portion of the side channel within the footprint of RSEM area R6 has either
already been infilled by construction of the access ramp to the right bank drainage tunnel portal, or will
be infilled later by surplus materials to be placed in RSEM R6.
2.0

DESCRIPTION OF THE WORKS

Overburden and shale deposits that must be excavated for construction of the Site C project, and which
are either surplus to or unsuitable as construction materials are to be disposed of in RSEM areas located

Site C Clean Energy Project  CWLs 132990 & 132991
Leave to Construct LTC #2C – South Bank Initial Access Road
14 October 2016

on both sides of the Peace River. Each RSEM area will be bounded on its lowest sides by a starter dike that
will retain the surplus materials to be stored within.
RSEM area R6 is for permanent storage of only nonPAG (non potentially acidgenerating) materials. In
plan, the outer containment for RSEM area R6 is Ushaped with a total length of approximately 1200 m.
Of this, containment on the west (upstream) side will be provided by a portion of the Stage 1 right bank
cofferdam and on the east (downstream) side, part of the containment will be provided by the SBIAR
embankment. A starter dike approximately 4 m high will span the central (north) section along the river
between these other two embankments.
Construction of the Stage 1 right bank cofferdam and RSEM area R6 were authorized by LTC #3A issued
26 July 2016 and LTC #2D issued 26 August 2016, respectively. The SBIAR was not included in LTC #2D, as
it was not part of
original scope and was not incorporated in the relevant LTC submission
documents at that time.
BC Hydro has subsequently prepared a Preliminary Change Instruction to
to construct the SBIAR, a
720 m length of road extending from road Sta. 20+100 to Sta. 20+820. The SBIAR will be used by all project
contractors for access from river level up to the right bank terrace area and will have a surface width of
8.0 to 12.8 m. In addition,
will construct a 15 m wide haul road parallel to the SBIAR to be used only
by
highfrequency heavyhaul vehicle traffic. The SBIAR and the
haul road will be constructed
on a common embankment with a separating ditch. At a later date, the
haul road will connect to
the access for the proposed twinned Peace River construction bridge.
Excavations for construction of the SBIAR will encounter shale, which is considered to be PAG material.
intends that PAG contact water from the SBIAR will utilize the zerodischarge water management
system previously authorized for the right bank drainage tunnel portal and underground works. PAG
materials from the SBIAR excavations are to be disposed of in RSEM R5a or R5b, but may have to be
temporarily stockpiled if one of those RSEM areas is not available when required.
3.0

LTC #2C SUBMISSION

The following documents have been received from BC Hydro in support of the request for LTC #2C:
1. BC Hydro  Site C Clean Energy Project Request for Leave to Construct – South Bank Initial Access
Road (LTC2C), letter from
12 August 2016.
2. BC Hydro  LTC2C  South Bank Initial Access Road  Revised Documents, email from
. & others, 05 October 2016
3.
– Site C Clean Energy Project, Implementation Design,
Design Basis Memorandum, Dam Site Roads, R2, November 2015.
4. BC Hydro
– Issued for Construction Drawings  see Table 1.
5. BC Hydro  Specifications for Preliminary Change Instruction 005, South Bank Initial Access Road
Construction, undated.
6. BC Hydro  Site C Clean Energy Project, South Bank Initial Access Road Construction
Implementation Plan, 27 September 2016.
7. BC Hydro  Site C Clean Energy Project Main Civil Works, South Bank Initial Access Road –
Inspection and Test Plan, R1, 27 September 2016.
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14 October 2016

8.

 Site C Clean Energy Project Main Civil Works, South Bank Initial Access
Road (SBIAR) Care of Water Plan, R0, 14 September 2016.
9.
 Site C Clean Energy Project Main Civil Works, South Bank Initial Access
Road EPP, R0, 24 September 2016.
4.0

REVIEW OF SUBMISSIONS

4.1

Design Details and Construction Drawings

The SBIAR was not included in the scope of work for the Main Civil Works (MCW) contract. However,
BC Hydro’s technical specifications for the SBIAR (submission item 5) require that the standard
specifications, standards and reference documents in MCW Specification 34 50 00, Clause 1.4.6, will apply
to the SBIAR. The referenced specification applies to all other project roads being constructed by
and is largely based on BC Ministry of Transportation and Infrastructure 2012 Standard Specifications for
Highway Construction, and the Special Provision Amendments to those Specifications.
The SBIAR has been designed in accordance with the Design Basis Memorandum for Dam Site Roads
(submission item 3). Road construction materials are to be obtained from Area 23 or Area A on the right
bank terrace. Riprap for ditch lining and armouring purposes will be limestone from the West Pine quarry.
The construction drawings show the information that would typically be expected for roadworks of this
nature, including plan, profile, sections and details of the road and associated drainage, ditches, surfacing
and safety barriers. The road will rise a vertical height of about 49 m from the right bank island to the
terrace above, with a maximum gradient of 10%.
The technical specifications include requirements for inclinometers and survey toe pegs to be used for
monitoring the performance of the road embankment during and after construction.
BC Hydro has also requested
to design and construct a section of shared access road between the
northern end of the SBIAR at Sta. 20+820 and the adjoining road on top of the RSEM R6 starter dike. This
design work will be carried out in parallel with design and construction of the approach to the proposed
twinned Peace River construction bridge and
other haul roads on the right bank island.
is
responsible for design and construction of their own haul road network and are in the best position to
design and construct this length of shared access to provide a favorable connection with their roads. The
IE considers that this approach is appropriate and that there will be no material impact on the design
intent for these embankments to provide part of the containment for RSEM R6.
The design of the SBIAR is consistent with the design of other project roads and is based on well
established industry standards. The drawings provided for these works have been sealed by a Professional
Engineer registered in British Columbia and are Issued for Construction status. It is the IE’s opinion that
the drawings are consistent with the Site C project general arrangement drawings, the design basis, the
conditions of Conditional Water Licences 132990 and 132991 and the requirements of the CEMP.
4.2

Construction Implementation Plan and Schedule

BC Hydro has prepared a construction implementation plan (CIP) on behalf of
(submission item 6)
which it is expected that
will accept and follow. The IE notes that the work activity description in
is consistent with the CIP.
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Construction of the SBIAR will be by conventional excavation and earthmoving equipment and methods.
The IE considers the construction methodologies to be appropriate to the work and that the proposed
schedule is reasonable.
4.3

Quality Management

BC Hydro’s technical specifications require that construction of the SBIAR must follow the quality
management requirements of the MCW contract. Details of
were
previously submitted and reviewed with the request for LCC #1.
BC Hydro has prepared an Inspection and Test Plan (ITP) for construction of the SBIAR, for acceptance and
implementation by
in accordance with their quality management program. The ITP is similar to ITPs
previously adopted on other project roads and includes the types of tests and other quality management
activities that would normally be expected for road construction.
4.4

Management & Care of Water and Environmental Protection
describe water management

measures for construction of the SBIAR.

Page 4 of 7

Site C Clean Energy Project  CWLs 132990 & 132991
Leave to Construct LTC #2C – South Bank Initial Access Road
14 October 2016

The effects of freezing temperatures are an important seasonal consideration for water management. The
EPPs for the sediment ponds to be utilized for the SBIAR works indicate that the ponds are to be drained
prior to freezeup and kept clear of snow during the winter. It has been noted in previous LTCs that a site
wide snow management plan is under development by PRHP and will be submitted to BC Hydro for
approval prior to 31 October 2016.
The IE has discussed the work with the IEM and both parties are familiar with the general area where the
SBIAR will be constructed. The IEM has provided the IE with comments on environmental aspects of the
proposed construction in the following letter, a copy of which is attached for reference:
1.

. – Site C Clean Energy Project – Conditional Water Licence 132990
IEM review of the South Bank Initial Access Road EPP and relevant component plans in
consideration of LTC#2C, letter to
dated 14 October 2016.

As summarized in the above letter, the IEM requires that all comments provided by
be addressed as requested by BC Hydro no later than 28 October 2016. These
comments must be addressed to the satisfaction of BC Hydro and the IEM.
4.5

Public Safety

Construction safety for the SBIAR will be covered by PRHP’s Health Safety Management Plan (HSMP). The
work activities required for construction of this road are already being conducted by PRHP at various
locations on the project site. The IE notes that the HSMP has been accepted by BC Hydro and includes a
Public Safety Management Plan that applies to construction of the entire Main Civil Works.
5.0

LEAVE TO CONSTRUCT

By copy of this letter, the Independent Engineer hereby confirms that BC Hydro can proceed with
construction of the South Bank Initial Access Road. For reference, this permission is referred to as Leave
to Construct LTC #2C.
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TABLE 1
LTC #2C – SOUTH BANK INITIAL ACCESS ROAD  ISSUED FOR CONSTRUCTION DRAWINGS
Drawing No.

Revision

Title
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08 November 2016

Ministry of Forests, Lands and Natural Resource Operations
PO Box 9340 Stn. Prov Govt
Victoria, BC, V8W 9M1
Dear

:

Site C Clean Energy Project - Conditional Water Licences 132990 & 132991
Leave to Construct LTC #2E – RSEM Area R5a
1.0

INTRODUCTION

As Independent Engineer (IE) for the Site C Clean Energy Project (Site C), I have received a submission
from BC Hydro requesting permission to commence construction of Relocated Surplus Excavated Material
(RSEM) Area R5a. This RSEM area is one of the works authorized under LCC #2 dated 29 June 2016. The
proposed works would be constructed by
BC Hydro’s contractor for
the Site C Main Civil Works. For reference, these works are to be authorized under Leave to Construct
LTC #2E.
RSEM area R5a is one of the primary areas designated to store PAG (potentially acid-generating) materials.
Both non-PAG and PAG materials will be placed in RSEM area R5a, most of which will be from right bank
overburden and bedrock excavations for the roller compacted concrete (RCC) buttresses, the earthfill
dam, the approach channel and the right bank drainage tunnel. As required by the Construction
Environmental Management Plan (CEMP), several wells will be installed to monitor groundwater
conditions in the overburden beneath the RSEM.
RSEM area R5a will be located on the south (right) bank of the Peace River, west (upstream) of the
Moberly River confluence. Access from the construction excavations to RSEM R5a will be via the
temporary Moberly River Construction Bridge, currently under construction as authorized by LTC #1E
which was issued on 26 July 2016.
In addition,

Site C Clean Energy Project - CWLs 132990 & 132991
Leave to Construct LTC #2E – RSEM Area R5a

2.0

08 November 2016

DESCRIPTION OF THE WORKS
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Leave to Construct LTC #2E – RSEM Area R5a

08 November 2016

Ultimately, RSEM area R5a will be permanently inundated by the reservoir. Prior to reservoir filling, the
upper portion of RSEM R5a will be contoured and capped with a gravel and cobble substrate to provide
fish habitat, as required by condition no. 4 of EAC Certificate #14-02.
3.0

LTC #2E SUBMISSION

The following documents have been received from BC Hydro in support of the request for LTC #2E:
1. BC Hydro - Site C Clean Energy Project Request for Leave to Construct – RSEM R5a (LTC2E), letter
from
to
24 October 2016.
2.
3.
4.
5.
6.
7.
4.0

REVIEW OF SUBMISSIONS

4.1

Design Details and Construction Drawings

The construction drawings show the information that would typically be expected for works of this nature,
including plans, sections and details of the starter dikes and sediment ponds, and the final profiles of the
stored materials.
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Leave to Construct LTC #2E – RSEM Area R5a

08 November 2016

The drawings provided for these works have been sealed by Professional Engineers registered in British
Columbia and are Issued for Construction status. It is the IE’s opinion that the drawings are consistent
with the Site C project general arrangement drawings, the design basis, the conditions of Conditional
Water Licences 132990 and 132991 and the requirements of the CEMP.
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4.2

08 November 2016

Construction Implementation Plan and Schedule

Construction access to RSEM R5a will be via the temporary Moberly River Construction Bridge, which is
now under construction.

The proposed temporary Bailey bridge is scheduled to be installed in November 2016. The IE has been
advised by PRHP that once that bridge is in place,

The EPP also indicates that the upstream and downstream ends of the side channel slough will be blocked
as one of the initial activities, and fish and amphibian salvage carried out, if required.
By the time bridge access to RSEM R5a is available, weather conditions will likely be cold and unfavourable
for starter dike embankment construction.

Up to
of
materials will be placed behind the toe berm in the interim storage area.
Placement and compaction of materials within the interim area will be the same as required for the entire
RSEM area, in accordance with
the MCW contract, including a low permeability
layer at the base of the fill.

Once the Phase 1 starter dike and water management facilities are sufficiently completed, placement of
PAG and non-PAG materials can progress beyond the interim area and across the full RSEM area.
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The IE considers the construction methodologies to be appropriate to the work and that the baseline
schedule is reasonable.
4.3

Quality Management

Details of
were previously submitted and reviewed with the request
for LCC #1. As part of that program,
has developed standard Inspection and Test Plans (ITPs) for
specific types of work, which can be incorporated into the overall ITP for a larger work component. Other
ITPs for unique work activities are developed as required.
ITP for RSEM area R5a is comprehensive and includes the relevant materials and work activities
that would normally be expected for construction of this type.
4.4

Management & Care of Water and Environmental Protection

Care of Water (CoW) Plan and Environmental Protection Plan (EPP) describe water management
measures for RSEM R5a.
As noted above, non-contact surface water from the area upslope of RSEM R5a will be intercepted by the
west and east diversion channels and directed into the Peace and Moberly Rivers.
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The effects of freezing temperatures are an important seasonal consideration for water management. The
EPP indicates that the sediment ponds are to be drained prior to freeze-up if practical and the water levels
kept below the outlet pipes to avoid ice blockages. The EPP also notes that snow will be managed in
accordance with the site-wide snow management plan, which is intended to reduce environmental risks
associated with snow accumulation and melt. PRHP has just submitted this plan to BC Hydro for review.
The IE has discussed the work with the IEM and both parties are familiar with the general area where
RSEM R5a will be constructed, although neither party has yet had ground access to the area. The IEM has
provided the IE with comments on environmental aspects of the proposed construction in the following
letter, a copy of which is attached for reference:
1.

– Site C Clean Energy Project – Conditional Water Licence 132990
IEM review of the EPP for Relocated Surplus Excavated Material area R5a and relevant component
plans in consideration of LTC#2E, letter to
dated 08 November 2016.

As summarized in the above letter, the IEM has several expectations related to beaver dam removal,
interim ponds and sumps and non-acute toxicity testing for PAG-contact water.
The IE notes that Section 1.2 of PRHP’s EPP states that the scope is limited to Phase 1 construction of
RSEM Area R5a and that a revised EPP will be prepared and approved before commencing Phase 2.
Accordingly, the IEM requires that a revised EPP and, if necessary, a revised Care of Water plan must be
provided to the IEM for review and acceptance prior to construction of the RSEM area R5a stage 2 dike.
4.5

Dam Safety

As required by LCC #2, the RSEM R5a sediment ponds must comply with the BC Dam Safety Regulation
(2016).
4.6

Public Safety

The IEM has not reviewed
RSEM R5a Safety Plan in detail except to note that it is aligned with
Health Safety Management Plan (HSMP). The IE notes that the HSMP has been accepted by
BC Hydro and includes a Public Safety Management Plan that applies to construction of the entire Main
Civil Works. The IE also notes that
RSEM R5a Safety Plan references a hazard registry for right bank
Civil construction works. The work activities required for construction of RSEM area R5a are already being
conducted by
at various locations on the project site.
5.0

LEAVE TO CONSTRUCT

By copy of this letter, the Independent Engineer hereby confirms that BC Hydro can proceed with
construction of RSEM area R5a. For reference, this permission is referred to as Leave to Construct LTC #2E.
Leave to Construct for RSEM area R5a is subject to the following conditions:
1. BC Hydro and/or its contractor
must comply with the IEM expectations related to beaver
dam removal, interim ponds and sumps and non-acute toxicity testing for PAG-contact water, as
per the attached letter from the IEM dated 08 November 2016.

.

Page 7 of 10

Site C Clean Energy Project - CWLs 132990 & 132991
Leave to Construct LTC #2E – RSEM Area R5a

08 November 2016

2. Also as per the attached letter from the IEM, a revised EPP and, if necessary, a revised Care of
Water plan must be provided to the IEM for review and acceptance prior to construction of the
RSEM area R5a stage 2 dike.
3. Within 60 days of completing construction of the Phase 1 sediment ponds, the dam failure
consequence classification for the ponds must be determined in accordance with the BC Dam
Safety Regulation (2016) and submitted to the IE and the MFLNRO Dam Safety Officer. This
submission must include an evaluation to determine if Part 3 of the Regulation should apply to
the sediment ponds. A similar submission will be required for the Phase 2 sediment ponds.
4. BC Hydro and/or its contractors must obtain and comply with any other necessary permits from
provincial and/or federal regulatory agencies.
Yours truly,

ORIGINAL SIGNED BY:

Attachment: IEM letter dated 08 November 2016
c:
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November 08, 2016

Attention:
RE:

Site C Clean Energy Project – Conditional Water Licence 132990 IEM review of the
EPP for Relocated Surplus Excavated Material area R5a and relevant component
plans in consideration of LTC#2E

Leave to Commence Construction (LCC#2) was issued by the Engineer as identified in the Conditional
Water Licence 1329901 for the construction of the following components:




Right bank of the Peace River – RSEM areas R5a, R5b, and R6.
Left bank of the Peace River – RSEM areas L5 and L6.
South Bank Initial Access Road.

Each of these components requires individual Leaves to Construct (LTCs). While it is the role of the
Independent Engineer (IE) to issue the LTCs, the Independent Environmental Monitor’s (IEM’s) role is to
review Environmental Protection Plans (EPPs) and associated component plans provided by contractors to
verify they adequately address the potential environmental impacts in advance of construction. This letter
has been prepared specifically for the works associated with construction of RSEM area R5a, herein referred
to as LTC#2E.
As the issuance of each LTC requires the IEM’s review and recommendation for acceptance to the IE, it is
the IEM’s understanding that any revisions to the EPP or supporting documents, or changes to scopes of
work that could require such revisions, would require review and acceptance by the IEM prior to initiating
works, and could be considered a hold point by the IE.
The IEM has reviewed the EPP provided by
and relevant component
plans. The review included cross-referencing with the various applicable project requirements found within
the Construction Environmental Management Plan (CEMP), components of BC Hydro supporting
documentation/plans, relevant permits/approvals/licences, and related drawings for the works. In addition,
the review was conducted in consideration of the Environmental Assessment Certificate (EAC) Schedule B

1

Conditional Water Licence 132990. Prepared by the Ministry of Forests, Lands and Natural Resource Operations, Office of the
Comptroller of Water Rights, Water Management Branch. Dated February 26, 2016.

Site C Clean Energy Project – Conditional Water Licence 132990 IEM review of the EPP for Relocated
Surplus Excavated Material area R5a and relevant component plans in consideration of LTC#2E
Nov 08, 2016

Table of Conditions and Decision Statement issued by the Canadian Environmental Assessment Agency
(CEAA) for the Project.
The following is a summary of plans, permits, and authorizations received and reviewed by the IEM, which
are related to LTC#2E.
Peace River Hydro Partners (including relevant design drawings)


BC Hydro Plans/Documents



CEMP (Revision 4), dated July 26, 2016.
Construction Safety Management Plan, dated June 5, 2015.

Provincial and Federal Permits/Approvals











Conditional Water Licence 132990.
Conditional Water Licences 132990 and 132991 on Peace River Leave to Commence Construction No. 2.
Letter from
to
, dated June 29, 2016.
Fisheries Act Authorization 15-HPAC-01160.
Wildlife Act Amphibian Salvage Permit FJ16-226024.
Wildlife Act Fish Salvage Permit FJ16-225327.
Wildlife Act Beaver and Muskrat Permit FJ14-154005.
Beaver Dam Removal - Water Sustainability Act Notification - 9000138, which supersedes Water
Act Notification – Beaver Dam Removal File: 120106-176588 (referenced in the RSEM Area
R5a Environmental Protection Plan (Revision 2).
Water Act Approval A703710 – Short Term Use issued under the Water Act.
Licence No.: 815646 issued under the Land Act.

Review Summary
Safety plans were not reviewed in detail; the review was only to confirm that the plans were provided as
required.
It is our understanding that key components under this LTC are to include the following:
 Interim measures for placement of PAG material prior to the starter dike construction;
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Stage 1 construction of the starter dike, which bypasses the Rocky Mountain Fort site;
Construction of the sediment pond(s) within the RSEM area R5a;
Material placement in the RSEM area behind the starter dike;
Operation of the sediment pond(s) and,
Construction of the Stage 2 dike.

The IEM has the following expectations for works under this LTC:
 Water Act Notification – Beaver Dam Removal File: 120106-176588, listed in the RSEM Area
R5a EPP (Rev. 2), Appendix K has been superseded by the Beaver Dam Removal - Water
Sustainability Act Notification – 9000138 and as such, the superseding Notification will be
followed.
 Non-acute toxicity tests (96 hour LC50 tests) will be completed by BC Hydro for any PAG
contact water prior to discharge to the environment, as per CEMP Rev. 4, Appendix E, Rev. 5.2.
 Interim ponds or sumps must comply with the CEMP Rev. 4, Appendix E, Rev. 5.2.
IEM Requirements
Upon review of the submitted documents for LTC#2E, and based on communications and information
provided by BC Hydro and the contractor, the IEM requires the following condition of this LTC:
 A revised EPP must be provided to the IEM for review and acceptance prior to construction of
the RSEM area R5a stage 2 dike and development of fish habitat on the top surface of the
completed RSEM area. If a revised COW plan is required, it must also be provided to the IEM.
Ultimately, all works must be compliant with appropriate permits, approvals, authorizations, and conditions
as identified within the EAC and CEAA Decision Statement, appropriate regulations, and the CEMP.
Based on our understanding of the works proposed, and provided the preceding items are acceptable to the
Independent Engineer, we have no objections to issuing LTC#2E for the works associated with
construction of RSEM area R5a, as described.
Yours truly,

cc.
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