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INTRODUCTION

MWH was retained by Chinook Energy Inc. (Chinook) to identify outstanding or non-compliant

items at each of Chinookb s wel | sites and prepare a reclamati ol
Summer Site Inspections and Environmental Site Assessments (ESAs). Based on the findings

and recommendations, Chinook is planning to conduct a surface restoration program for the N-

73 remote sump and C-36 wellsite. Itis C h i n ®iotdnidthat the identified outstanding or non-

compliant items at these locations should, subject to operational practicalities, be addressed in

a possible 2012 program. Chinook will conduct the abandonment and reclamation program on

the following Land Use Permits (LUP):

e G02A011 (C-36)
e G02A012 (D-39)
¢ G02A013 (N-73)
2 BACKGROUND INFORMATION
2.1 C-36 Wellsite (N67°1 5 60 0M1° 51639.040 [NAD27])

The C-36 wellsite and associated onsite sump are located on Crown land at 67°1. 56 096 6 N an d
131°51639. 40 W TheNCA3D wel Was .drilled in January 2003 by Devlan Exploration

Inc. (now Chinook) and subsequently abandoned. Ownership of the C-36 wellsite, sump,

campsite, and access road along with all of the obligations associated with the Land Use Permit

and Water Licence has transferred from Devlan to Dual Exploration Inc. (2006) to Cyries Energy

Inc. (2007) to Iteration Energy Ltd. (2008) and to Chinook (2010). The onsite sump is located

directly west of well centre. The slopes within the Site boundaries were minimal with a slight

slope to the northeast corner. At the time of this assessment, the vegetation onsite comprised

of black spruce, pine, natural grasses and muskeg.

2.1.1 Phase | ESA, November 2006

MWH (formerly Northern EnviroSearch Ltd.) was commissioned by Dual Exploration Inc. (now
Chinook), to determine the potential for environmental liabilities at the Tree River C-36 wellsite
associated with the historical and current site operations and to determine the need for further
assessment work. The assessment identified the following relevant information:

e The available drilling fluid documentation for the Site complies with all aspects of a typical
low-risk drilling fluid disposal techniques, as well as, all hydrocarbon, toxicity, salinity and
metals [based upon Alberta] management guidelines.

e A detailed review of drilling mud records revealed that there were no driling mud
additives used which would give reason to suspect contamination.

e The total NaOH Equivalent Sacks, calculated for the Site, does not exceed Alberta
Envi r on niesessidgsDrilling Waste Disposal Areas: Compliance Options for
Reclamation Certification Salt Calculation for Compliance Option Two.0 The NaOH
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Equivalent Sacks is 0.0281 sacks per metre of well depth, which is below the 0.035 sacks
per metre of well depth criteria.

e The 2006 on-site inspection showed no evidence of soil staining on the lease.

The report concluded that due to the findings of the Phase | ESA, a Phase Il ESA was
unnecessary for the Site.

2.1.2 Phase | ESA, April 2010

MWH was commissioned by Iteration Energy Ltd. (now Chinook) to update the Tree River C-36
Phase | ESAto meetAlber t @ Envi r on me n tThesreviged &9Sessmeni réperted ttee .
following information in addition to the previously reported findings:

e The total NaOH Equivalent Sacks, re-calculated for the Site, does not exceed Alberta
Envi r on mesessidgsDrilling Waste Disposal Areas: Compliance Options for
Reclamation Certification Salt Calculation for Compliance Option Two.0 The NaOH
Equivalent Sacks is 0.0234 sacks per metre of well depth, which is below the allowable
0.035 sacks per metre of well depth in the criteria.

e The C-36 wellsite had a recorded release of approximately 300L of water with spent acid
solution that leaked on March 1, 2003. The spill report was faxed to the National Energy
Board and detailed that the onsite tank leaked from a weld on the steam coil and the area
of contamination was recorded to be 1m?that was containedon 8100 t hi ck i

The drilling waste calculations varied slightly from 2006 report to 2010 report. This occurred
due to additional information obtained during historical searches which provided more detailed
drilling mud lists and usages. MWH concluded that, due to the findings of the Phase | ESA, a
Phase Il ESA was not required for the Site. However, as part of compliance requirements and
reclamation planning for Indian and Northern Affairs Canada (INAC), MWH recommended soil
and water sampling of the onsite sump.

2.1.3 Phase Il ESA, May 2011

MWH was commissioned by Chinook Energy Inc. (Chinook) to perform a limited Phase Il
Environmental Site Assessment (ESA) at their Tree River C-36 wellsite and onsite sump as
verbally requested by Indian and Northern Affairs Canada (INAC

Eight boreholes were advanced using a hand auger to a maximum depth of 0.95m bgl to
characterize the onsite sump conditions. The boreholes were used to confirm or refute the
present of any environmental impacts from the drilling waste. The findings of the assessment
confirmed the following:
Soil — Elevated levels of EC, SAR, calcium, magnesium, sodium, chloride and sulphate
were reported when compared to the Control values. The Control sample reported a pH
exceedance when compared to the applicable guidelines. All other results were reported
below the applicable guidelines.
Surface water — All of the results were reported comparable to the Control results and
below the applicable guideline values. As a result of these findings, there does not appear
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to be any residual impacts to the surface water from the drilling waste within the onsite
sump.

Site Condition — Surficial water flow appears to enter the Site from the southwest and
crosses through to exit in the northeast. The depth of the sump cap appears to be a
minimum of 0.5m thick and remains intact. Vegetation deficiencies were noted on the sump
and berm areas.

The findings from this investigation indicate that there remain some residual salinity impacts to
the soil within the sump area from the drilling waste. The elevated results within the sump area
are typical given the nature of the drilling waste. At this time, it appears that the drilling waste is
confined to the sump area.

2.2 D-39 Wellsite (N67°0 8 6 1 . M®1037609.3310 [NAD27])

The D-39 wellsite and associated onsite sump are located at 67°08 6 12. 201606 N a
131°37609. 3310 W ( NAD 2 The D8N welCwas wrilled Marah 2001 and
subsequently abandoned. Ownership of the D-39 wellsite, onsite sump and access road along

with all of the obligations associated with the Land Use Permit and Water Licence has

transferred from Devlan to Dual Exploration Inc. (2006) to Cyries Energy Inc. (2007) to Iteration

Energy Ltd. (2008) and to Chinook (2010). The sump is located in the northwest corner of the

wellsite. The slopes within the Site boundaries are generally level. At the time of this
assessment, the vegetation onsite consisted of native grasses with pine and black spruce trees

surrounding the lease.

2.2.1 Phase | ESA, November 2006

MWH (formerly Northern EnviroSearch Ltd.) was commissioned by Dual Exploration Inc. (now
Chinook), to determine the potential for environmental liabilities at the Ontaratue River D-39
wellsite associated with the historical and current site operations and to determine the need for
further assessment work. The assessment identified the following relevant information:

e The available drilling fluid documentation for the Site complies with all aspects of a typical
low-risk drilling fluid disposal techniques as well as all hydrocarbon, toxicity, salinity and
metals [based upon Alberta] management guidelines.

e A detailed review of drilling mud records revealed that there were no drilling mud
additives used which would give reason to suspect contamination.

e The total NaOH Equivalent Sacks, calculated for the Site, does not exceed Alberta
Envi r on nesessiigsDrilling Waste Disposal Areas: Compliance Options for
Reclamation Certification Salt Calculation for Compliance Option Two.0 The NaOH
Equivalent Sacks is 0.0122 sacks per metre of well depth, which is below the 0.035 sacks
per metre of well depth criteria.

e The 2006 on-site inspection showed no evidence of soil staining on the lease.
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The report concluded that due to the findings of the Phase | ESA, Phase Il ESA was
unnecessary for the Site.

2.2.2 Phase | ESA, April 2010

MWH was commissioned by Iteration Energy Ltd. (how Chinook) to update the Ontaratue River
D-39 Phase | ESA to meet Al ber t a THemewised assessmert 6 s 200
reported the following information in addition to the previously reported findings:

e The total NaOH Equivalent Sacks, re-calculated for the Site, does not exceed Alberta
Environme n t Assessifig Driling Waste Disposal Areas: Compliance Options for
Reclamation Certification Salt Calculation for Compliance Option Two.0 The NaOH
Equivalent Sacks is 0.0161 sacks per metre of well depth, which is below the 0.035 sacks
per metre of well depth criteria.

The drilling waste calculations varied slightly from 2006 report to 2010 report. This occurred
due to additional information obtained during historical searches which provided more detailed
drilling mud lists and usages. MWH concluded that due to the findings of the Phase | ESA, a
Phase Il ESA was not recommended for the Site. However, as part of compliance requirements
and reclamation planning for Indian and Northern Affairs Canada (INAC), MWH recommended
soil and water sampling of the onsite sump.

2.2.3 Phase Il ESA, May 2011

MWH was commissioned by Chinook Energy Inc. (Chinook) to perform a limited Phase Il
Environmental Site Assessment (ESA) at their Ontaratue River D-39 wellsite and onsite sump
as verbally requested by Indian and Northern Affairs Canada (INAC) during the June 14 2010
meeting.

Eight boreholes were advanced using a hand auger to a maximum depth of 1.40m bgl to
characterize the onsite sump conditions. The boreholes were used to confirm or refute the
present of any environmental impacts from the drilling waste. The findings of the assessment
confirmed the following:

e Soil i Exceedances of SAR and pH were reported when compared to the applicable criteria.
Elevated levels of EC, calcium, sodium, magnesium, chloride and sulphate were recorded in
samples from the sump area compared to Sample 8, taken furthest from the sump.

e Surface water i All of the water results were reported below the applicable guideline
values. Results from W3 were reported slightly elevated when compared to the Control
results.

e Site conditions i Surficial water flow appears to enter the Site from the north and crosses a
portion of the wellsite to exit in the west. The depth of the sump cap appears to be a
minimum of 0.9m thick and remains intact. Vegetation was establishing into the low wet
areas of the settled sump and appeared healthy.

The findings from this investigation indicate that there remain some residual salinity impacts to
the soil within the sump area from the drilling waste. The results within the sump area are
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typical given the nature of the drilling waste. At this time, it appears that the drilling waste is
confined to the sump area.

2.3 N-73Remote Sump (N67°1 56 09 65 M\d 33 INAD2Z])p

The N-73 remote sump was constructed by Devlan Exploration Inc. (how Chinook) during the
spring of 2001. Drilling wastes from the N-73 and B-10 wellsites were disposed by mix-bury-
cover at the N-73 remote sump. Ownership of the N-73 wellsite, sump, campsite, and access
road along with all of the obligations associated with the Land Use Permit and Water Licence
has transferred from Devlan to Dual Exploration Inc. (2006) to Cyries Energy Inc. (2007) to
Iteration Energy Ltd. (2008) and to Chinook (2010).

2.3.1 Phase | ESA, November 2006

MWH (formerly Northern EnviroSearch Ltd.) was commissioned by Dual Exploration Inc. (now
Chinook) to determine the potential for environmental liabilities at the Thunder River N-73
wellsite and remote sump associated with the historical and current site operations and to
determine the need for further assessment work. The assessment identified the following
relevant information pertaining to the remote sump:

e The available drilling fluid documentation complies with all aspects of a typical low-risk
drilling fluid disposal techniques as well as all hydrocarbon, toxicity, salinity and metals
management guidelines.

e A detailed review of drilling mud records revealed that there were no drilling mud
additives used which would give reason to suspect contamination.

e Thetotal NaOH Equi valent Sacks does notAssessingeed Al L
Drilling Waste Disposal Areas: Compliance Options for Reclamation Certification Salt
Calculation for Compliance Option Two.0 The NaOH Equivalent Sacks is 0.0331 sacks
per metre of well depth, which is below the 0.0350 sacks per metre of well depth criteria.

The report concluded that due to the findings of the Phase | ESA, a Phase Il ESA was
unnecessary for the Site.

2.3.2 Phase | ESA, April 2010

MWH was commissioned by Iteration Energy Ltd. (now Chinook) to update the Thunder River
N-73 Phase | ESA to meet Al ber t a ThE mevised assessenent 6 s 200
reported the same findings.

2.3.3 Site Assessment, May 2011

MWH was retained by Chinook Energy Inc. (Chinook) to conduct an environmental site
assessment of their N-73 remote sump as verbally requested by Indian and Northern Affairs
Canada (INAC) during the June 14 2010 meeting.

The objective of this environmental assessment was to assess the condition of the sump and
obtain soil samples from the sump area to confirm whether residual salinity from the drilling
waste had leached from the waste disposal area to the surrounding soil.

Chinook Energy Inc. PAGE 5
Proposed Reclamation Plan
MWH File 6930698



@ mwH.

Only one sample was taken during the N-73 assessment due to the physical restrictions of hand
sampling in gravel and brush. The sample was taken of a small pile of unknown material. The
material appeared to be a drilling waste product. Laboratory analysis of the sample reported a
pH and SAR exceedance when compared to the applicable guidelines (see Table 1 and
laboratory analysis report attached). Elevated levels of calcium, sodium, sulphates and chloride
were also reported.

During the assessment it was noted that the sump had settled approximately 1 to 2m below the
adjacent, undisturbed ground level and that there was a large amount of brush (slash) within the
sump. As a result, the vegetation within the sump area is not well established. An increased
amount of gravel and compaction was also noted surrounding the northwest and northeast
boundary of the sump area (approximately 20m and 10m respectively from the edge of the
sump) resulting in decreased vegetation. The vegetation surrounding the sump along the
southern portion was well established and showed no signs of stress.

Surface water appears to enter the site from the east and partially crosses the site to exit in the
North.

The original objective of obtaining soil samples was not achieved due the site conditions.
However at this point the potential for leaching of the residual salinity is considered to be low for
several reasons: the Site is well drained; water does not appear to collect in the sump area;
surface water does not appear to drain into the sump area; and the vegetation issues identified
during the assessment are likely due to the gravel content, compaction and brush.

3 RECLAMATION PLANS

Please note that each new section begins with identification of the LUP that the identified
wellsites and remote sumps are associated with.

3.1 LUP GO2A011i C-36 Wellsite (N67°1 5 60 0M1° 51639.040 [NAD27])

Prior to relinquishment of the Land Use Permit, the failed sumps will require remediation. For
the sump site, it appears that contouring and drainage are the most likely cause of water
pooling. The sump is located immediately adjacent to the west of the well centre. The C-36
sump was observed to have collapsed berms, erosion and contain some standing and flowing
water in past summer site inspections. Approximate dimensions of the portion of the sump that
contained standing water at the time of the summer site inspection are 40m x 35m. The erosion
caused by flowing water appears to be a result of improper drainage and not a result of sump
failure due to permafrost thaw. Adjusting the contour and drainage at the sites should serve to
prevent accumulations of standing water.
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Sump Cells

Sump Cells
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Tasks:
1.
2.

Attempts will be made to pump out the standing water in the sump using trash pumps.

If possible, a passive drainage system (i.e. weeping tile) may be integrated into the
sump to prevent the buildup of standing water (trench into sidewalls of the camp sump
using the excavator). This will include the hand installation of drainage tile using the
natural topography to dewater the excavation.

As there is not likely enough available material in the soil berms on-site, crushed cement
from D-07 site (located within the Sahtu Region) can be used to constitute the first layer
of fill in the sump.

Fill in / grade the sumps. The soil material contained in the berms surrounding the
depressions can be used as fill to re-contour that portion of the sump using the
excavator with bucket and cat with blade. This will reduce the depressions and sumps
will be shaped to improve the drainage of the site.

Install sediment stop and coconut matting on top (to prevent erosion), and re-seed with
an approved seed mix.

The reclamation may still result in a depression in the vicinity of the sump. However, the
drainage will be better controlled, preventing further erosion and possible leaching of salinity
from the drilling waste.
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3.2 LUP G02A012 7 D-39 Remote Sump (N67°08612.20160 W1°37609.3310 [ NAD27] )

No concerns were identified in regards to the reclamation of the site. There has been some
settling in the sump areas but overall the drainage pattern of the site has not changed
significantly compared to pre-disturbance conditions. Drainage is not causing erosion on the
site. The ponding water within the two sump cells and around well centre is similar to what
would be seen off site in a low area. The vegetation throughout the site is well established and
there is established vegetation within the low wet areas.

MWH recommends that no further work be completed on D-39. The work required to fix the
settling of the sump would likely cause more damage and affect the current regrowth of the site.
The site will be inspected and a control sample will be collected if possible given that it was
unattainable in 2010.

Sump Cells

3.3 LUP G02A0137 N-73 Remote Sump (N67°23651.50 W1° 38688.40 [NAD27])

Prior to relinquishment of the Land Use Permit, the failed sump will require remediation. For the
remote sump site, it appears that continuous settling has occurred and the excess slash is
preventing re-vegetation. In 2006 INAC observed standing water in the sump, however, it has
not been observed since. Adjusting the quantity of slash material and the drainage should
serve to prevent accumulations of standing water and promote re-vegetation.
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Tasks:

1. The slash will be removed from the site and chipped into smaller pieces.

2. As there is not likely enough available material in the soil berms on-site, crushed cement
from D-07 (located within the Sahtu Region) site can be used to constitute the first layer
of fill in the sump.

3. Fill in / grade the sump. The soil material contained in the berms surrounding the
depressions can be used as fill to re-contour that portion of the sump using the
excavator with bucket and cat with blade. This will reduce the depressions and sump
will be shaped to improve the drainage of the site.

4. Replace some of the chipped slash over the sump. The remaining chipped slash will be
thinly spread out on the adjacent cleared areas (ex: access road).

5. Re-seed with an approved seed mix.

3.4 Cement Use Justification

Recommendations for both C-36 and N-73 include the use of the cement in the sump. This
cement is currently located at Moose Lake D-07, a site in the Sahtu Region and was leftover
product from a 2004 summer drilling program. The cement has been characterized through
onsite inspection, laboratory analysis and confirmation with Schlumberger. The bags of cement
are still on pallets and due to their exposure to rain and snow they are no longer in powder form
but instead solid blocks of cement.

This is an unused product that would end up unnecessarily taking up space in a landfill.
Because of this MWH is suggesting that this cement be re-used by adding it as fill. The cement
itself is an inert product, the constituents do not mobilize unless under strongly acidic and wet
conditions. The water in the sump at C-36 was tested in 2010. All samples showed a pH of
between 7 and 8 which is neutral to slightly basic.

The recommendation is that a layer of this cement be added to the sump before the solil is re-
contoured. This would ensure that there is sufficient soil on top of the cement so as not to
impact the rooting zone of the vegetation.

3.5 Reclamation Plan Method

Heli-portable equipment (including one compact excavator and one compact dozer) is available
to accomplish these repairs. The work requirement is limited to minor re-contouring with
materials available on site. The reclamation plan will be discussed with and approved by the
INAC Land Use Inspectors prior to commencement. The methodology for the Reclamation Plan
is suggested as follows:

e Conduct a preliminary site visit (early August 2011) to confirm the availability of material
prior to finalization of work plan and selection of equipment;

e Review available equipment and select appropriate contractors and equipment
operators;

e 2012, heli-transport equipment from barge landing at the Trading Post staging area (a
location on the Mackenzie River north of N-73) to C-36 first;
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e Arrange daily transportation from Inuvik to work site;

e Drain standing water from sumps and depressions (using trash pumps) where possible;
e Heli-transport equipment to each remaining site;

¢ Install passive drainage (weeping tile) in the C-36 sump;

e Excavate, re-contour and conduct repairs using available on-site material,

¢ Remove and chip slash from the N-73 sump;

¢ Re-contour N-73 sump using available on-site material, and,;

e Re-seed all repaired areas with an approved seed mix.

Where possible,it i s Chi no ok 6 s locahwork aréw, deendand an avaikabiliy and
experience, to assist with reclamation tasks.

3.6 Proposed Timeline

Task

Travel from Inuvik to Trading Post (north of N-73) to meet the 2 days

barge and inventory equipment

Mobilize equipment from Trading Post to C-36 0.5 day
Dewater _C—36 drilling SL-Jmp. o . 11 days
C-36 drilling sump repair using existing material

Mobilize equipment to N-73 0.5 day
Remove and chip slash
N-73 remote drilling sump repair using existing material 5 days
Re-contour N-73 remote drilling sump

Mobilize equipment to Trading Post staging area 0.5 day

Re-package and prepare everything for barge de-mobilization 1 days

Total 21 - 25 days

3.7 Anticipated Equipment Requirements

Basedupon MWHO6 s experience with similar r ¢hefolowmgt i on ac
equipment may be employed on the reclamation program:

e 1 helicopter (Bell 205A++);

o 1 tracked compact excavator (will require heli-transport);

o 1 tracked compact dozer (will require heli-transport);

e 6 lightweight composite rig mats;

e 2Trashpumps (27 30 d i a arel 208ft of hose (4 x 50ft attachable lengths);

e Miscellaneous hand tools (3-4 long handled spades, rakes, complex tool set/kit
(wrenches, ratchets, etc., sledgehammers - two eight pound sledges, two 6 pound
sledges, two 2 pound sledges);

e 4 x100ft roll of weeping tile (Nilex);

e Firefighting equipment;

e Spill kit and mini-berm;
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2 seed casters (to use with bags of approved seed mix);
1 Iridium satellite phone with chargers; and,
2 handheld radios with chargers.

The listed equipment is light-weight (< 3600Ib) or can be broken down to be slung by helicopter
to the sites. Work will be performed in areas that have been previously excavated with low
compaction so light-weight equipment should be appropriate. The compact excavator and
dozer could be supported by a local work crew, dependant on availability and experience.
Safety standards and experience with similar reclamation activities will weigh heavily during
contractor and operator selection.

3.8 Anticipated Employment Opportunities

We will also require the local services of:

1 fully qualified Medic with supplies and emergency tent;

1 wildlife monitor (with rifle and ammunition);

4 local labourers (for general hand labour on days to break cement and move slash);
1 compact excavator operator;

1 compact dozer operator, and;

1 chipper operator (for days we are chipping).

Wher e possi bl sintenttdemplgy a©tai work adwobdependant on availability and
experience, to assist with the proposed reclamation program.
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