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1. SUMMARY
NQ Exploration inc. (“NQ”) entered into a share exchange agreement dated
September 11, 2017 with AM Resources SAS (“AM”) pursuant to which NQ will
acquire AM and become a Colombian coals focused natural resources
company. At the same time, NQ entered into an arrangement agreement and an
asset transfer agreement both dated September 11, 2017 with its wholly owned
subsidiary Imperial Mining Group Ltd. (“IMG”), pursuant to which NQ will transfer
all of its Québec resource properties, to IMG, and distribute the shares of IMG
received as consideration to NQ's shareholders. As a result, at the closing of the
proposed transactions, NQ's shareholders will become shareholders of a new
Colombian based coal focused natural resources company and shareholders of
IMG, which will carry on NQ's current Québec natural resource business. AM’s
main asset will be the Mina Luz coal property in Colombia (the “Property”).

The Mina Luz property consists of mining concession No DJU-071 covering 40
hectares. The mining title is valid for a period of 22 years from the date of
inscription (2002). The property is located to the south-west of the town of
Popayan in the department of Cauca (Map Sheet No 364-III-A-2), approximately
150 km to the SSW of the town of Cali, in the SW portion of Colombia,
municipality of Patia. AM has applied for an extension in November of 2016
(Solicitud de Contrato No. RKG-09241).

The author understand that this

extension has actually been granted although the administrative process has not
yet been finalized with the authorities. The extension (3,596 ha), wholly owned
by AM, is considered as being part of the Property.

The concession (No DJU-071) was wholly held by El Gran Porvenir Limitada
(Porvenir), a Colombian corporation, since October of 2002. In October of 2015,
Porvenir entered into an agreement with AM for the sale of an 80% interest in
the property. This agreement was amended in June 2016 and October 2017,
and as of the date hereof AM had acquired an 80% in the Property in
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consideration for aggregate cash payments of $1,200,000, and disposed of a
15% interest and granted NQ a $2 per tonne royalty on the Property's production
pursuant to an asset transfer and royalty agreement entered into in October
2016 in consideration of a $1,200,000 loan to its holding company A&M USA
Resources 2015 LLP (“A&M USA”).

Government geologist carried out a complete geological reconnaissance
program of the Cauca coal belt (some 80 km along the Tertiary age Mosquera
sedimentary Formation which host the resource) including channel sampling of
outcrops, trenches, pits and the drilling of 6 HQ and NQ drill holes. International
standards in place at the time were then applied to evaluate the coal potential of
the entire belt.

In the area, 3 different productive levels of the Mosquera middle Formation
contain a total of 25 plies (called mantos) ranging in thickness between 0.60 m
and 2.68 m. Nine plies are 1.0 m thick or more. It is noted that faulting and
folding are quite intense and that the resource is found in a complex structural
environment. Drill holes PC-3, 4 and 6 were drilled in the vicinity or on the
property.

The quality of the coal in the area ranges from Bituminous High Volatile C and B
to Subbituminous B (medium quality).

This type of coal is mostly used to

generate electricity in Colombia.

The potential for small scale underground or surface mining for medium quality,
structurally complex coal is well established in the area. The complexity of the
ore however indicates that a fair amount of delineating work is necessary in
order to properly define the folded and faulted coal plies.

The geology of the area was described in 1994 in the Colombian government
report No. 2240 (Ingeominas-Ecocarbon). The government agency carried out
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an extensive study of the whole Cauca coal belt (80 km long) with sampling
trenching and diamond drilling (6 holes). The report describes the stratigraphy of
the area under study as well as its coal potential.

The Oligocene Mosquera Formation was divided into 3 members: Lower, Middle
and Upper. The coal plies of interest are observed in the Middle member which
has been divided into 5 horizons: Lower Productive (90 m thick); Loros Horizon
(26 m thick); Middle Productive Horizon (88 m thick); Timbio Horizon (45-50 m
thick); Upper Productive Horizon (140 to 214 m thick).

From a structural point of view, the area is affected by the Fallas del Cauca-Patia
system with NE, NW striking and transversal faults deriving from an intense and
complex tectonic event which produced narrow folds and faults with limited
displacements.

Within the Cauca coal belt, the Property is located in what Ingeominas called the
El Vergel sector. The report mentioned that this sector hosts up to 25 coal plies
(called mantos) ranging in thickness from 0.6 to 2.68 m.

Since the beginning of fall 2016, AM has carried out various surveys in the area
including: geological reconnaissance, surveying and trenching.

AM has also

made the acquisition of various equipment to initiate mining on the Property as
well as support local miners who sell their product to AM.

The company

estimates that its investment to date reaches approximately $146,000. The goal
of the company is to increase production in the area from 3,500 tpm to 15,000
tpm.

In order to eventually increase production of the various artisan operations in the
district as well as start its own production, AM will need to invest important funds
since mining in the area is, at present time, carried out in a very rudimentary
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fashion. An initial exploration program totalling CDN$250,000 is proposed by the
company.
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2. INTRODUCTION
Mina Luz Coal Property
In October of 2016, Pierre O’Dowd, Independent Consulting Geologist, was
retained by NQ to prepare an independent NI 43-101 Technical Report on the
Property, located in the Department of Cauca in the Republic of Colombia
(Figure 2.1). This report conforms to NI 43-101 Standards of Disclosure for
Mineral Projects.

The Property consists of mining concession No DJU-071 covering 40 hectares.
The mining title is valid for a period of 22 years from the date of inscription
(2002).

AM Resources has applied for an extension in November of 2016

(Solicitud de Contrato No. RKG-09241).

The author understand that this

extension has actually been granted although the administrative process has not
yet been finalized with the authorities. The extension (3,596 ha), wholly owned
by AM, is considered as being part of the Property.

The Property is located to the south-west of the town of Popayan in the
department of Cauca (Map Sheet No 364-III-A-2), approximately 150 km to the
SSW of the town of Cali, in the SW portion of Colombia, municipality of Patia.

Mining concession No DJU-071 was wholly held by El Gran Porvenir Limitada
(Porvenir), a Colombian corporation, since October of 2002. In October of 2015,
Porvenir signed an agreement with AM, for the sale of an 80% interest in the
Property. This agreement was amended in June 2016 and October 2017, and at
the effective date of the report, AM had earned an 80% interest in the project, of
which 15% was sold to NQ in October 2016 together with a $2 per tonne royalty
on the Property's production in consideration for a $1,200,000 loan to A&M USA.
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SOURCES OF INFORMATION
A site visit was carried out by Pierre O’Dowd, P. Geo, an independent geologist,
on the 3rd of November of 2016. The purpose of the visit was to confirm the local
geological setting and identify any factors which might affect the project.
Samples to confirm the nature and quality of known mineralized sites on the
property were also collected.

One day was spent on the Property. During the visit, discussions were held with
Ricardo Bueno, geologist and general manager for AM and Elvis Viveros, mining
engineer and consultant to AM. Four days were spent with Ricardo Bueno to
review data and discuss technical matters. At the time of the visit, AM was only
initiating its investment on the Property.

The author did not witness the

exploration work and the equipment acquisitions made and reported by AM in
this report.
This report was prepared by Pierre O’Dowd, P. Geo., an Independent Qualified
Person, who is responsible for all sections of the report. The documentation
reviewed and other sources of information are listed at the end of this report.

This report was prepared in accordance with NI 43-101 and Form 43-101F1,
including the amendments dated June 30, 2011. The author has never worked
on the Property before.

The Author is of the opinion that the conclusions, recommendations with
exploration programs and budgets outlined in this report are valid at this time, are
consistent with those of other junior mineral exploration companies previously
and currently operating in the area, and are required to determine the full
potential of the Property.
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FIGURE 2.1
MAP OF COLOMBIA SHOWING
THE LOCATION OF THE MINA LUZ PROPERTY

Mina Luz Property
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LIST OF ABBREVIATIONS AND CONVERSION FACTORS (Tables 2.1 and
2.2)

Units of measurement used in this report conform to the SI (metric) system. All
currency in this report is Canadian dollars ($) unless otherwise noted. CAD$1 is
approximately 2,194 Colombian Pesos (COP) as of the date of this report.

TABLE 2.1
LIST OF ABBREVIATIONS
°C
g

BTU/lb

Degrees Celsius
Grams

st

Short tons

t

Metric tons

ha

Hectares

kg

Kilograms

lbs/ton

km

Kilometres

$

masl
m
cm
mm

British Thermal Unit per pound

Pounds per short ton
Canadian dollars

Meters above sea level

US$

US dollars

Meters

COP

Colombian pesos

ASTM

Centimetres
Millimetres

’

Foot

‘’

Inch

American Society for
Testing and Materials

tpm

Tonnes per month

TABLE 2.2
LIST OF CONVERSION FACTORS
1 inch = 25.4

mm

1 mm = 0.3937

1 foot = 0.305

m

1 mile = 1.609

km

1 km = 0.6214

mile

1 acre = 0.405

ha

1 ha = 2.471

acre

1 acre = 4046.825

m2

1 ha = 0.01

km2

1 m = 3.28083

inch
foot

1 pound (avdp) (lb) = 0.454

kg

kg = 2.205

lb

1 pound (avdp) (lb) = 1.215

pound (troy)

kg = 2.679

pound (troy)

t = 1.102

1 ton (short)

1 ton (short) = 0.907
1 Btu/lb = 1.79957

t
kcal/kg (1.8)
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3. RELIANCE ON OTHER EXPERTS
This report has been prepared by Pierre O’Dowd, P. Geo., an independent
consulting geologist, for NQ The information, conclusions, opinions, and
estimates contained herein are based on: Title legal opinion, opinions
concerning agreements related to the property (Porvenir, AM and NQ) provided
by lawyer Sebastian Salazar Castillo, Rincon-Cuellar & Asociados, Bogotá,
Colombia.
For the purpose of this report, Pierre O’Dowd has relied on ownership
information provided by AM and its Colombian legal counsel in Bogotá,
Sebastian Salazar Castillo, Rincon-Cuellar & Asociados. The letter expressing
the legal opinion is dated October 30th, 2017.

It was addressed to NQ

Exploration and McMillan L.L.P. It covers the following items:
 Legal status of A&M in Colombia
 Legal status of mining concession DJU-071 (the "Concession")
Pierre O’Dowd has not researched property title or mineral rights for the
Property and expresses no opinion as to the ownership status of the Property.
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4. PROPERTY DESCRIPTION AND LOCATION
The NQ-AM Transaction

NQ has executed: (i) a purchase and sale agreements as well as an
arrangement agreement with IMG, currently a wholly owned subsidiary of NQ
which will be spun-out (the “Spin-Out”) as a separate public company that will
own a 100% interest in NQ’s Quebec based exploration projects, and (ii) a share
exchange agreement with AM (the “SEA”), an arm's-length Colombian-based
private coal mining exploration company, for the reverse take-over (“RTO”) of
NQ.

As a result, at the closing of the Spin-Out, NQ's shareholders will become
shareholders of a new Colombian based coal focused natural resources
company and shareholders of IMG which will carry on NQ's current Québec
based natural resource business.

AM RTO

The SEA provides that upon completion of the RTO, NQ's business will be that of
a junior coal mining exploration company in Colombia. In order to effect the RTO,
NQ will acquire all of the AM shares, except 500 shares required to be held by a
Colombian resident under corporate laws, in consideration for: (i) 29,411,765 NQ
common shares after the Spin-Out (which will result in a 50 to 1 consolidation) at
a deemed price of $0.17 per share; and (ii) the cancelation the $1,2000,000 loan
to A&M USA, as a result of which AM will be a wholly-owned subsidiary of NQ.

Concurrent with the closing of the RTO, NQ will complete a private placement of
for minimum gross proceeds of $1,800,000.
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CONCESSION DJU-071
Concession DJU-071 is wholly held by El Gran Porvenir Limitada, since the 31 st
of October of 2002 when it signed an acquisition agreement with the Colombian
government agency Minercol. The following coordinates indicates the location
of the mining concession (40 ha) using the Magna-Sirgas Colombian datum:
P1:

735346.025N

1010020.911E

P2:

735345.025N

1010856.911E

P3:

736621.025N

1010856.911E

Using the Lat-Long system, the concession corresponds to: N2°12’18” and
W76°59’6”.

The Property consists of one triangle shape mining concession DJU-071
covering 40 hectares. The mining title is valid for a period of 22 years from the
date of inscription (2002). The Property is located to the south-west of the town
of Popayan in the department of Cauca (Map Sheet No 364-III-A-2),
approximately 150 km to the SSW of the town of Cali, in the SW portion of
Colombia, municipality of Patia (Figures 4.1, and 4.2).
AM has applied for a new block (referred to as “the Extension” in the report) in
November of 2016 (Solicitud de Contrato No. RKG-09241).

The author

understand that this extension has actually been granted although the
administrative process has not yet been finalized with the authorities.

The

extension (3,596 ha), wholly owned by AM, is part of the Property. The following
coordinates indicates the central portion of the extension using the MagnaSirgas Colombian datum: 740000N, 1012000E

In November 2005, Porvenir obtained its environmental licence from Corporación
Autónoma Regional del Cauca.

It is mentioned that, in 2005, a mining

infrastructure existed on site. The author noticed that the existing infrastructure
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(a few tunnels in sub-vertical coal plies) are actually located outside the mining
concession.
FIGURE 4.1
LOCATION MAP
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No permit has yet been applied for in view of potential future drilling on the
concessions.

FIGURE 4.2
CONCESSION MAP
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EXPENSES ON THE MINA LUZ PROPERTY TO DATE

According to AM, since October of 2016, the company has spent over $146,000
in exploration and development work on the Property and on its coal storage
facility (Table 9.1). The funds were used to survey the property boundaries, the
coal indices and various infrastructures on and around the property, to compile
geological information, to prospect the Property for more indices, to dig some
pits, to acquire industrial and mining equipment and to improve the coal storage
yard near the village of Piedra Sentada. Little of this work and purchases were
done when the author visited the Property.

VARIOUS
To the author’s knowledge, there is no environmental liability related to the
Property.

MINING REGIME IN COLOMBIA
(latinlawyer.com)

Mining regulations in Colombia follow the principle that (with limited exceptions)
all mineral deposits are property of the state and therefore may only be exploited
with the permission of the relevant mining authority, the National Mining Agency.

According to Colombian regulations, any person and public or private entity
which expressly includes in its object mining exploration and exploitation may
apply for a mining title. Notwithstanding the foregoing territorial entities (i.e.
municipal or regional governments), companies or contractors which intend to
construct, repair, maintain or improve a national, departmental or municipal
public roads or to develop a major infrastructure project declared of national
interest by the government, will be able to, subject to the environmental
regulation, request before the mining authorities a temporary authorisation to
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extract from neighbouring rural properties to the working site, the necessary
construction materials to perform the mentioned activities.

There are two main bodies of law that regulate mining titles that are in force in
Colombia: Decree 2655 of 1988, which is the former mining code, which still
governs mining titles issued before 9 February 2001; and Law 685 of 2001,
which is the current mining code. Law 685 was amended in 2010 by Law 1382 of
2010, which was declared unconstitutional and which is no longer in force.
Therefore, Law 685 as issued in 2001 is the primary source of mining law in
Colombia.

Under Decree 2655 of 1988, mining activities were divided into (i) small-scale
activities; (ii) medium-scale activities and (iii) large-scale activities. For (ii) and
(iii), concession agreements were granted; otherwise, exploitation licences were
granted for production.

Exploration licences

This authorisation grants the holder the right to explore a determined area for a
limited term, which is determined by the size of the requested area. Once the
term of the exploration licence is complete and if the title holder has complied
with all of its obligations, it has the right to request the corresponding exploitation
licence (if the exploitation project is considered small-scale) or concession
agreement (for medium or large-scale mining projects).

Exploitation licences

Once the area had been explored in accordance with the exploration licence and
if as a result the mining project was classified as a small mining project, the title
holder is entitled to request an exploitation licence. This title permits the
exploitation of the area for an initial term of 10 years. Two months before the
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initial term lapses the title holder is entitled to request the extension of the
exploitation licence for 10 years or to apply for a concession agreement.

Concession agreement

This title grants the holder the exclusive right to extract the corresponding
minerals and to conduct the necessary work to explore, exploit, process,
transport and ship the relevant minerals. These titles have a 30-year term.

Aporte Minero

The Ministry of Mines and Energy grants entities having as part of their purpose
the development of mining activities, the exclusive and temporary right to explore
and exploit the deposits located in a determined area. The entities that are
granted this right were entitled by law to subcontract the mining activities with
any third party.

In 2001, Congress issued Law 685 (the Mining Code). This law established that,
from that date, the rights to explore and exploit mining reserves would only be
granted solely through mining concession agreements, regardless of the
expected production. This new form of contracting did not affect the pre-existing
mining titles (licences, aportes and concessions) which continue to be in force
until their term lapses and are governed by Decree 2655 of 1988.

The 2001 Concession Agreement includes the exploration, construction,
exploitation and mine closure phases and are granted for periods of up to 30
years. This term is extendable for thirty years, subject to compliance with certain
economic and technical requirements as set forth by Decree 943 of 14 2013.
According to the Mining Code, the initial term was divided into three different
phases:
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•

Exploration: During the first three years of the concession agreement, the
title holder will have to perform the exploration of the concession area, this
term may be extended for two additional years upon request from the title
holder. Pursuant to Law 1450 of 2011 (National Development Plan), the
titleholder may request subsequent two-year extensions for up to a total of
11 years of exploration.

•

Construction: Once the exploration term expires the title holder, subject to
the necessary permitting, may begin the construction of the infrastructure
to perform exploitation and related activities. This phase has an initial
three-year term which may be extended for one additional year.

•

Exploitation: During the remainder of the initial term minus the two
previous phases, the title holder will be entitled to perform exploitation
activities.

As per Law 1450 of 2011, the government established the possibility to
determine areas of ‘strategic interest’ which would be granted in concession by
an objective selection or tender process. The government announced the first
tender would take place by the end of 2012, but new announcements have now
delayed the first bidding process until the first quarter of 2014.

With respect to the minerals included in a mining title, it is important to note that
mining rights are usually granted for specific minerals within the concession area;
however if the title holder finds other minerals within the granted area, it may
request the mining authorities to extend the object of the agreement to include
them. It is also possible for the applicant for a mining concession agreement to
request the concession of ‘other minerals’, which would entitle the titleholder to
extract other minerals found in the relevant mining area.
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Environment

In

relation

to

the

environmental

requirements,

Colombian

laws

have

distinguished between the environmental requirements for exploration activities
and those that have to be fulfilled for construction and exploitation works. During
the exploration phase, the title holder does not require a specific environmental
permit or licence (unless it plans to use natural resources during this phase, case
in which the respective permit will have to be obtained with the relevant
environmental authority); however, it will have to comply with the mining and
environmental guides issued by the Mines and Energy Ministry and the
Environmental Ministry.

In order to begin and perform construction and exploitation operations, the title
holder must obtain an environmental licence. Environmental licences may
include all the necessary permits, authorisations and concessions for the use of
natural renewable resources in the development or operation of the mining
project, construction or activity.

In order to obtain an environmental licence, the applicant must file an
environmental impact assessment which includes among others; a description of
the project, the natural renewable resources to be used and a report of the
possible environmental impacts and the measures that are going to be taken to
prevent, mitigate, correct or compensate them. Depending on the size of the
mining project, the relevant authority to issue the environmental licence may be
the Environmental Ministry or the Regional Environmental Authority (CAR).
Starting in 2011, the Environmental Licences Agency was created as part of the
central government, and will now be in charge of issuing environmental licences.
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Fees

There are different government fees and royalties payable by mining titleholders.
During the exploration and construction phases, the holder of a concession
agreement must pay a surface fee. For concession agreements granted before 9
February 2010 and after 12 May 2013 (the date on which Law 1382 of 2010
became ineffective by decision of the Constitutional Court) the surface fee is
equivalent to one Colombian minimum daily wage (approximately US$10.80 in
2012) per hectare per year for areas up to 2,000 hectares, two minimum daily
wages per hectare per year for areas of 2,000 to 5,000 hectares, and three
minimum daily wages per hectare per year for areas between 5,000 and 10,000
hectares.

Concession agreements granted after the enactment of Law 1382 of 2010 and
up until 12 May 2013 will have to pay a surface fee equivalent to one Colombian
minimum daily wage per hectare per year for the first five years of exploration.
Thereafter, the surface fee for exploration shall increase every two years of
exploration in 0.25 minimum daily wages per hectare per year. For the
construction phase, the title holder will have to pay a surface fee at the same rate
that it paid during the last year of exploration

Royalties

During exploitation, the title holder will have to pay a royalty equivalent to a
determined percentage of the value of the production at the mine pit depending
on the extracted mineral as follows:
• Coal (exploitation of more than 3 million tons/year): 10 per cent;
• Coal (exploitation of less than 3 million tons/year): 5 per cent;
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Surface Rights

Mining titles do not grant their holder any surface rights. However, provided that
mining has been declared a public interest activity, if the title holder does not
reach an agreement with the surface right owner, it may request the Mayor of the
municipality where the property is located to impose a mining easement over the
affected property. Mining easements may be established for the efficient exercise
of the mining industry in all its phases and stages including transport and
transformation and may extend to areas outside of the mining title. Mining
easements are, unless otherwise determined by the parties, established for the
same term as the concession it benefits.

Expropriation may also be requested by the title holder over the properties that
may be indispensable for the development of the mining project. The mining
expropriations may be requested before the mining authorities who will perform
an evaluation to verify that the property to be expropriated is necessary to
establish and operate the mining project and to determine the value of the
compensation that must be paid to the surface rights owners.

As concerns transportation, operators must make all efforts to accommodate
third parties in need of such transportation provided the relevant feasibility
studies confirm the need to expand the relevant transportation method.
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5. ACCESSIBILITY, CLIMATE, LOCAL RESOURCES,
INFRASTRUCTURE AND PHYSIOGRAPHY
The Property is located in a relatively remote area and, even though it is only
located some 80 km to the SW of Popayan, it takes 2.5 to 3 hours to reach it
(Figure 5.1).

Regular daily commercial flights connect Bogota to Popayan

(duration of the flight: 1h30). From Popayan one has to take the Panamericana
south to Piedra Sentada. From there, a gravel road leads to the hamlet of El
Hoyo. The Property is located approximately 18.5 km to the WNW of Piedra
Sentada. Elevations in the area range from 600 to 800 masl.

At a regional scale, the El Hoyo-Mosquera area is part of what is called the
Intercordillerana del Cauca-Patia Depression which is characterized by a
relatively low topography.

It locally corresponds to the division between the

Cauca river basin, flowing towards the Atlantic Ocean, and Rio Patia, flowing
towards the Pacific Ocean. Highest summits in the north of the area reach 1,400
masl while they only reach 600 masl near El Hoyo above rios Quilcacé and
Timbio. The former unites to form Rio Patia.

Climate is tropical and dry with temperatures of up to 35°C during the summer
and 24°C during the winter. Rainy seasons are October-November and April.
Vegetation is poor with only grass and shrubs. Lumber has to be imported from
other region in Colombia. Cattle grazing, coal mining and limited agriculture are
the main economic activities of the region.

The Property is large enough to sustain small scale mining operations. Waste
material can either stored near the mine openings or trucked to a nearby
location.
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FIGURE 5.1
PROPERTY LOCATION AND ACCESS
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6. HISTORY
In 1988, Luis J. Mejia et al. mapped the carbon bearing units between El Hoyo
and Mosquera (scale of 1:25,000). They updated the geological description of
the Mosquera Formation and confirmed that the formation could be divided into 3
members (Lower, Middle and Upper). They reported the presence a number of
coal plies exhibiting thicknesses of 1 m or more (9 plies in the El Vergel area).
They produced a non- compliant resource estimate for the entire belt.

In 1991-1992 Carbocol carried out a preliminary reconnaissance survey for coal
over the entire area making a few stops in the area of interest (Ayala and
Gomez, 1992).

The main objective appeared to be to locate the Mosquera

formation.

In 1993, Ecocarbon (government agency for the development of coal) started to
evaluate the economic potential of the belt and confirmed previous conclusions
by Mejia et al. At about the same time, private investments were considered for
the construction of a local thermal power plant. Ecocarbon considered that the
demand for thermal coal in the region justified the development of a detailed
geological program aimed at defining the potential for commercial production
within the Cauca belt.

At the end of 1993, Ingeominas made a proposal to Ecocarbon for the execution
of this geological program. The program was accepted by Ecocarbon.

It

comprised:
 Mapping of the entire belt at the scale of 1:10,000 (80 km X 20 km)
 1,436 m of trenching (with sampling)
 Various geophysical surveys (density, Mag, Resistivity and caliper)
 Development of stratigraphic columns
 1,308.55 m of drilling in five holes
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 Collection of numerous samples from trenches and outcrops for analysis
according to CARBOCOL standards
 Detailed descriptions of geological units
 Correlation of coal plies through the area
 Production of surface maps and cross-sections with carbon plies
 Resources estimates (according to international standards, 1994)
 Preliminary evaluation of the quality of the coal
 Age determination of units
 Description of the local infrastructure
 Report with conclusions and recommendations (No. 2240)

That report provides the best geological information available for the area. Most
technical information produced in this report derives form Report No, 2240.
Unfortunately, no decent geological map of the area was produced at that time.

In 1996, Ingeominas produced a new geological map of the area at 1: 100,000
(Plancha 364) and a summary geological report (Orrego and Acevedo, 1996).
This map is a compilation of various studies done over the years and is quite
inaccurate for the area of interest of this report.

In 1997, Ecocarbon produced a report on environmental issues related to the
exploration and development of coal mines in the area (BioDesa Ltda., 1997).
This document reproduces the geological interpretation developed in report No
2240.

From 1997 to 1999, Ingeominas carried out various surveys in the area including
drilling, downhole geophysics, and topographic measurements in order to located
the resource and evaluate the coal potential of the area (Ingeominas, 1999).
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Licence DJU-071 was granted to El Gran Porvenir Limitada by the MINERCOL
(government agency) in December 19th 2002. The licence covers an area of 40
hectares (Figure 4.2).

Porvenir started to work in the region near 2002. The company initiated limited
production from nearby its concession and bought all the coal from informal
miners working in the Hoyo region (around the concession).

The author

considers that the area where limited mining took place was believed (by
Porvenir) to be within the limit of the concession but, the author and AM
personal realized that it is not the case, possibly due to a surveying or an
administrative error.
All the coal of the region was transported and piled at the company’s gathering
facility in Piedra Sentada (20 km from the property). It is then shipped by semitrailer trucks (called mula) to a pulp and paper plant near Cali. In 2016, Porvenir
stopped production on its concession but continued to buy the coal from informal
miners.

Monthly regional production is estimated at about 5,000 tonnes per

month. The pulp and paper plant near Cali was Porvenir’s sole client. The
situation remains identical for AM.

In 2016, AM signed an agreement, as amended in June 2016 and October 2017,
to purchase 80% of Porvenir’s business in the region, including the mining title
and the coal collecting and marketing business.

In November of 2016, AM also postulated to acquire a block of ground to the
north of Porvenir’s mining title. The “Solicitud de Contrato No, RKG-09241” has
not been transformed into a “Titulo” at the time of writing.
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7. GEOLOGICAL SETTING AND MINERALIZATION
No reliable geology map has been elaborated by the government for the area of
interest and neither Porvenir nor AM have yet produced a geology map of the
area. The regional geology presented in this report (Figure 7.1) is a tentative
interpretation based on limited reconnaissance performed by the author, AM and
Porvenir and Ingeominas’ 1994 report.

The geology of the area was described in 1994 in the Colombian government
report No. 2240 (Ingeominas-Ecocarbon). The government agency carried out
an extensive study of the whole Cauca coal belt (80 km long) with sampling
trenching and diamond drilling (6 holes). The report describes the stratigraphy of
the area under study as well as its coal potential.
Based on AM’s preliminary field observations, the entire region of the mining title
and the extension is covered by the Mosquera Formation. That formation is the
main host for coal plies in the entire region.

REGIONAL STRUCTURE

The most significant structural features in the Cauca-Patia Depression were
developed during the Calima Orogen (Upper Cretaceous-Lower Tertiary) when
occurred the accretion of the ocean crust forming the Cordillera Occidental over
the continental crust which form a depression limited to the east by the Romeral
fault system and to the west by the Patia fault system. These two systems are
sub-parallel and run in a north-south direction across Colombia. Compressional
and tensional forces also produced structural blocks oriented NE, later
reactivated during the Andean Orogen.

Immediately after the Andean Orogen, the Mosquera Formation was deposited
within the depression and affected by the various faults active during the period.
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The Mosquera Formation was also deformed creating narrow anticlines and
synclines which are also disturbed by faulting creating an overall complex
structural pattern.

REGIONAL GEOLOGY

The Oligocene Mosquera Formation (36-24 My) was divided into 3 members:
Lower, Middle and Upper.

The coal plies of interest are observed in the Middle member which has been
divided into 5 horizons: Lower Productive (90 m thick); Loros Horizon (26 m
thick);
Middle Productive Horizon (88 m thick); Timbio Horizon (45-50 m thick); Upper
Productive Horizon (140 to 214 m thick).

From a structural point of view, the area is affected by the Fallas del Cauca-Patia
system with NE, NW striking and transversal faults deriving from an intense and
complex tectonic event which produced narrow folds and faults with limited
displacements.

On the property, rock units trend generally to the NNE and dip moderately to
steeply to the SE. Dips are quite variable at higher elevations(central portion of
the extension) but most coal plies observed by the author on and around the
property dip steeply to the east (-60 to 80̊ East).

Within the Cauca coal belt, the Property is located in what Ingeominas called the
El Vergel sector. The report mentioned that this sector hosts up to 25 coal plies
(called mantos) ranging in thickness from 0.6 to 2.68 m.
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REGIONAL STRATIGRAPHY

The regional stratigraphy can be described as follows (Figure 7.2):
 DIABASICO GROUP (Kv): Oldest rocks in the region, of Upper
Cretaceous age. On government maps it is presented with the symbol Kv.
It mostly consist of aphanitic mafic lava flows intercalated with cherts and
fine to coarse sediments. This unit forms the eastern flank of the Oriental
Cordillera. It is intensely weathered and appears reddish at surface. It is
believed to be in fault contact with the overlying Tertiary formation but, in
the area, it has been interpreted as being locally conformable.

It is

observed to the west of the region under study (west of the Patia river)
 INTRUSIVE GRANITIC ROCKS (Kg): Granitic rocks cut through the
Diabasico Group as well as younger Tertiary unit.

Intrusive rocks are

believed to be Upper Cretaceous – Lower Tertiary. On government maps
this unit is labelled Kg or Kgj.
 MOSQUERA FORMATION (Tm): This Tertiary formation lay mostly
unconformably over previous units. Its thickness reaches 710 metres and
it consists of fine to coarse sediments intercalated with coal plies. The
Mosquera Formation has been subdivided into 3 members: Lower
Member (Tmi), Middle Member (Tmm) and Upper Member (Tms).
Paleontological studies of this formation indicates that it is of Oligocene
age (±30 My).
 SEDIMENTS AND VOLCANIC ROCKS OF THE POPAYAN AND
GALEON FORMATIONS (TQg): Deposited in discordance over the Upper
Member of the Mosquera Formation, this unit is considered of Upper
Tertiary – Lower Quaternary age. It consists of 200 meters of ignimbrites
and various type of flows of mafic composition intercalated with fine
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sediments. It is observed to the east of the property although the location
of its lower contact (western) is not accurately located.

THE MOSQUERA FORMATION (Tm)

As mentioned above, the Mosquera Formation can be subdivided into 3 distinct
members.

The middle Member, which is largely represented in the area of

interest, contains the coals plies of economic interest.

Lower Member (Tmi): It is usually not well exposed. Its thickness ranges from
100 to 200 m. It mostly consists of coarse sediments intercalated with finer
horizons. Only one coal seam has been observed in its upper portion (0.40 m)

Middle Member (Tmm): This member hosts the economic mineralization. Its
thickness ranges from 378 m to 460 m. It consists of medium to fine grain
sediments intercalated with numerous coal plies. This member can also be
subdivided into 5 levels including 3 productive levels:
 Lower Productive Level: Fine grain sediments dominates over arenites.
Six coal horizons have been identified of which 3 are 0.80 m thick and one
is 0.60 m thick. In the El Vergel area, this member intensely faulted giving
it a complex structural pattern. It appears that, when weathered, coal plies
are thinner than when fresh.
 Loros Level: This can be considered a sub-layer and a marker horizon
between the Lower and Middle Productive levels.

It mostly consist of

arenites with minor mudstone intercalations and its thickness ranges from
25 to 62 m. Three narrow coal plies (0.20 to 0.25 m) have been identified
with this sub-unit.
 Middle

Productive

Level:

This

mudstones with minor arenites.

layer

predominantly consists of

Its thickness ranges from 88 to 166

metres. Coal plies are observed in the upper part of the layer. Six coal
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plies have been recognised in the El Vergel area. They range in thickness
from 0.5 m to 1.25 (In drill hole PC-4).
 Timbio Level: Over the Middle Productive Level we observe a 40 m thick
sequence of mostly arenites with minor mudstone intercalations and coal.
 Upper Productive Level: This unit reaches locally 214 m in thickness.
Like other productive units, it mostly consists of mudstones with minor
arenites. In the El Vergel area, the unit hosts 3 coal plies from 0.5 to 1.21
m.

UPPER MEMBER (Tms): Its thickness can be above 200 m.

It consists of

coarse to medium grain sedimentary units with minor mudstones. This member
is not associated with economic coal plies.

COAL MINERALIZATION

The area of interest for this report is called El Vergel in Ingeominas report No.
2240. Coal mineralization is observed in the 3 productive levels of the Middle
Member of the Mosquera Formation:
 The Upper Productive level contains 3 plies (called locally mantos) from
0.35 to 0.9 m.
 The Middle Productive Level hosts 10 coal plies varying from 0.1 to 2.3 m.
 The Upper Productive Level hosts 12 coal plies from 0.2 to locally 2.68 m.

The coal mineralization was systematically described and sampled from
outcrops, ravines, road cuts, artisan workings and a few diamond drill holes (3
ddh’s in the El Vergel area). These coal layers can be quite extensive but are
frequently displaced for meters along the numerous faults.

Based on 40

chemical analysis (El Vergel area only), the quality of the coal is considered to be
Sub-bituminous B and A (respectively 2 and 4 samples) to Bituminous High
Volatile B and C (respectively 9 and 25 samples). It shall be noted that every
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coal seam observed during the 1994 Ingeominas survey is described in detail in
report No. 2240.
FIGURE 7.1
GEOLOGICAL MAP OF THE AREA

Mining activity

Boca Mina Porvenir
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FIGURE 7.2
INGEOMINAS’ INTERPRETED PROFILE
SOUTHERN PART OF THE PROPERTY

Reproduced from Ingeominas’ 1994 report (No 2240)
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8. DEPOSIT TYPE
At various times in the geologic past, the Earth had dense forests in low-lying
wetland areas. Due to natural processes such as flooding, these forests were
buried under the soil. As more and more soil deposited over them, they were
compressed. The temperature also rose as they sank deeper and deeper. As the
process continued, the plant matter was protected from biodegradation and
oxidation, usually by mud or acidic water. This trapped the carbon in immense
peat bogs that were eventually covered and deeply buried by sediments. Under
high pressure and high temperature, dead vegetation was slowly converted to
coal. As coal contains mainly carbon, the conversion of dead vegetation into coal
is called carbonization.

The wide, shallow seas of the Carboniferous Period provided ideal conditions for
coal formation, although coal is known from most geological periods. The
exception is the coal gap in the Permian–Triassic extinction event, where coal is
rare. Coal is known from Precambrian strata, which predate land plants — this
coal is presumed to have originated from residues of algae.

Types of Coal (Figures 8.1 and 8.2)

As geological processes apply pressure to dead biotic material over time, under
suitable conditions it is transformed successively into:


Peat, considered to be a precursor of coal, has industrial importance as a
fuel in some regions, for example, Ireland and Finland. In its dehydrated
form, peat is a highly effective absorbent for fuel and oil spills on land and
water. It is also used as a conditioner for soil to make it more able to retain
and slowly release water.



Lignite, or brown coal, is the lowest rank of coal and used almost
exclusively as fuel for electric power generation. Jet, a compact form of
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lignite, is sometimes polished and has been used as an ornamental stone
since the Upper Palaeolithic.


Sub-bituminous coal, whose properties range from those of lignite to those
of bituminous coal, is used primarily as fuel for steam-electric power
generation and is an important source of light aromatic hydrocarbons for
the chemical synthesis industry.



Bituminous coal is a dense sedimentary rock, usually black, but
sometimes dark brown, often with well-defined bands of bright and dull
material; it is used primarily as fuel in steam-electric power generation,
with substantial quantities used for heat and power applications in
manufacturing and to make coke. Bituminous coal is the most common
coal. Bituminous and sub-bituminous coals together represent more than
90 percent of all the coal consumed in the U.S. When burned, bituminous
coal produces a high, white flame. Bituminous coal includes two subtypes:
thermal and metallurgical.
o

Thermal coal is sometimes called steam coal because it is used to
fire power plants that produce steam for electricity and industrial
uses.

o

Metallurgical coal is sometimes referred to as coking coal, because
it is used in the process of creating coke necessary for iron and
steel-making. Coke is a porous, hard black rock of concentrated
carbon that is created by heating bituminous coal without air to
extremely high temperatures. This process of melting the coal in
the absence of oxygen to remove impurities is called pyrolysis.



Anthracite, the highest rank of coal, is a harder, glossy black coal used
primarily for residential and commercial space heating. It may be divided
further into metamorphically altered bituminous coal and "petrified oil", as
from the deposits in Pennsylvania.



Graphite, technically the highest rank, is difficult to ignite and is not
commonly used as fuel — it is mostly used in pencils and, when
powdered, as a lubricant.
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FIGURE 8.1
TYPES OF COAL

Source: worldcoal.org

In the Mina Luz region the coal Geology Type can be qualified as Moderately
Complex while Deposit Type is Underground Mining (GSC Paper 88-21).
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FIGURE 8.2
FORMATION OF THE COAL

Source: Kentucky Geological Survey
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9. EXPLORATION
Since October of 2016, AM has spent over CAD$146,000 in exploration and
development work on the Property and on its coal storage yard (Table 9.1).
According to AM, the funds were used to survey the property boundaries, to
compile geological information, to prospect the property for more indices, to dig
some pits and a tunnel on the “Titulo” (Pictures 9.1 and 9.2), to acquire
industrial and mining equipment (including 6 air hammers, 1 backhoe and 1 air
compressor with hoses and couplings) and to improve the coal storage facility
near the village of Piedra Sentada. Little of this work and expenses had been
done and incurred when the author visited the property.

TABLE 9.1
EXPENDITURES BY AM RESOURCES ON MINA LUZ PROPERTY
Geology
Compilation
Surveying
Geological Reconnaissance
Excavations
Sampling
Geophysics (Ground Penetration Radar)
Communication with community
Transport, accommodations
Total

Expenses
$1 242
$2 070
$1 553
$27 224
$541
$1 620
$5 176
$5 000
$44 426

Equipment purchase
Coal storage yard

$85 921
$16 200
Grand Total

$146 547

Source: AM Resources

The approach for all operators in the region is to follow known coal plies with
underground workings. Any displacement of the coal horizon by faulting can
result in the loss of the coal bed and pinching can also adversely affect the
economics of the operation since development is done without any precise
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geological control. However, most of the miners in the area are skillful to
determine the direction of displacement of the faults and to follow and recover
the coal beds. In the Mina Luz area there is a significant amount of small scale
faulting that has no surface expression.

The following pictures (provided by AM) show the type of exploration work being
done to locate (trenches or road cuts) then make openings on the coal plies
(diggings and tunnelling). This particular opening is located on Porvenir’s mining
title at coordinates: 735750N 1010358E. It is approximately 5 m long.

PICTURE 9.1
BOCA MINA PORVENIR (Porvenir Tunnel Entrance)
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PICTURE 9.2
BOCA MINA PORVENIR CLOSE-UP

The coal seam is 90 cm large and dips steeply east (80̊E).
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10. DRILLING
In 1994, Ingeominas (government agency) carried out a limited diamond drilling
program along the belt (6 holes, 1,308.55 m). A total of 3 holes were completed
in the immediate vicinity of the property and incorporated into report No. 2240.
This drilling and the mapping and trenching work performed confirmed the
presence and the physical and chemical characteristics of numerous coal plies in
the region including 16 (thicker than 0.60 m) that were considered for the 1994
resource estimates by Ingeominas.

AM has not done any drilling on the Property.
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11.0 SAMPLE PREPARATION, ANALYSES AND SECURITY
The quality of the coal beds in the region has been well known for decades by
mine operators and local buyers. Coal beds are usually fairly homogeneous in
composition and very limited sampling, if any, is done at the mines. According to
Porvenir, quality control sampling is carried out on a routine basis by the buyers
and end-users, but typically not by the miners. Porvenir’s client is a pulp and
paper plant near Cali (Carvajal Pulpa y Papel). The latter samples all deliveries
to ensure the coal meets its specifications and adjusting the amount paid
depending on the quality.

AM has relied on a few analysis provided by the buyer of the coal to assess the
quality of its mineralization. The buyer, Carvajal Pulpa y Papel, is independent
from AM but is not a certified laboratory). The following images provide an
overview of two such samples (Figure 11.1). The samples were analysed for the
following parameter:
 % Moisture total (Humedad Total)
 % Ash (Cenizas)
 % Volatile matters (Materia volatil)
 Gross Calorific Value Kcal/kg (Poder Calorifico Bruto)
 % Sulfur (Azufre total)

No particular quality control measures were taken by AM.

The mineralized

material is mined out, loaded into a truck and sent to a storage facility where it is
accumulated and then reloaded into a semi-trailer truck to be sent to the client.
The client receives the material, weights it and takes a samples to certify its
quality. The client issues a certificate to the vendor which indicates numerous
parameters related to the value of the shipment (see Figure 11.1).

The author is satisfied with the quality of the analysis provided by the client of
AM.
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FIGURE 11.1
CERTIFICATES OF ANALYSIS
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TABLE 11.2
CLASSIFICATION OF COALS BY RANK (ASTM D-388)
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12. DATA VERIFICATION
The author did the following data verification on the Property in the course of the
production of the NI43-101 technical report:
 Compile and evaluate all technical documents provided by AM Resources
or found at the Ministry of mines of Colombia.
 Obtained a comfort letter from AM’s legal counsel to confirm the status of
the mining title, various agreements related to the property.
 Review the various contracts and agreements related to the project
 Visit the property and the surrounding area; including underground
workings where production is or was recently being carried out. Discuss
with professional personnel working for AM (geologist and engineer)
 Measure thicknesses of several coal plies observed underground and at
surface on and around the property
 Collect three samples from various location on and around the property
 Send the samples to the Interlabco S.A.S. laboratory, a certified and
independent laboratory, for Proximate Analysis and FSI
 Analyze the results (Table 12.1)
 Verify the certifications of the laboratory used by AM
The author’s samples were sealed and sent to Interlabco S.A.S. Laboratorio
Quimico Internacional, Ubaté, Cundinamarca, Colombia, a laboratory specialized
in coal analysis. This laboratory conforms to the following industry standards:
ASTM, ISO 9001:2008 and ICONTEC. Samples were submitted for Proximate
Analysis and determination of the FSI and results are presented as follows for
the ‘As Received’ and ‘Dry Basis”:
 % Moisture total (Humedad Total)
 % Ash (Cenizas)
 % Volatile matters (Materia volatil)
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 % Fixed carbon (Carbono fijo)
 Gross Calorific Value Kcal/kg (Poder Calorifico Bruto)
 % Sulfur (Azufre total)
 Free Swelling index, FSI (Indice De Hinchamiento) also called Crucible
Swelling Number (CSN)

TABLE 12.1
AUTHOR’S SAMPLING RESULTS
AUTHOR'S
SAMPLES
81044
81045
81046

MOISTURE
%
5.89
9.23
9.21

ASH VOLATILE FIXED CARBON
% dry
% dry
% dry
12.50 40.18
41.43
16.86 34.23
39.68
13.61 38.55
38.63

S
% dry
2.35
1.17
1.00

GCV (BTU/Lb)
10,681
9,473
10,037

FSI
dry
1
0
0

As received

Results obtained by the author are consistent with results described in
Ingeominas’ report No 2240.

The average of 64 samples collected by the

government gave a Gross Calorific value of 10,219 BTU/lb with an average ash
content of 14.54%.

DESCRIPTION OF SAMPLES

SAMPLE 81044 (Puente Azul 1, Patio level)
This sample was collected approximately 1 km west of mining titleDJU-071. The
sample consists of coal fragments collected at the entrance of an 80 long tunnel
developed within a sub-vertical plie (-80̊ E) ranging in thickness from 60 to 100
cm. (Pictures 12.1 and 12.2). This was the main tunnel for Porvenir’s operation
until July 2016. The author interprets that, Porvenir personnel believed that area
to be part of the concession.

GPS measurements by the author and AM

personnel showed that the tunnels developed by Porvenir were not well located
on their maps. No explanation were given by Porvenir to explain the mistake.
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AM believes that it might have been an administrative error at the government
office recording mining titles.

PICTURE 12.1
SAMPLE 81044

PICTURE 12.2
INSIDE TUNNEL PUENTE AZUL 1
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SAMPLE 81045
This sample was collected in a shallow tunnel (3-4 m long) located some 500 m
north of the previous sample, between the mining title and the extension. It might
correspond to the same horizon. The coal plie observed was again sub-vertical
and its thickness ranged from 60 to 70 cm. This site was presented to us as
being part of the Extension but GPS measurements showed that it was not. It
appears that Porvenir’s personnel had only a vague idea of the property
boundaries. Given the type of operations observed in the area (artisanal at best),
it is not surprising to realize that professional surveying was not performed (even
by the Ministry of Mines).

SAMPLE 81046 (Tunnel Cheko 1)
This sample was collected in a pile of coal at the largest operation in the area
(Picture 12.3).

The latter is located in the central portion of the Extension

(possibly just outside to the east). At this site, a 50 m long ramp accesses a 100
m long tunnel developed within a sub-vertical coal plie ranging in thickness from
90 to 200 cm (average 150 cm). The operator of the mine indicated to us that
the coal plies continues for another 500 m to the NE (Picture 12.4, other
operation not visited).

PICTURE 12.3
LARGEST OPERATION IN THE AREA – CHEKO MINE
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PICTURE 12.4
NE EXTENSION OF CHEKO MINE

The author is satisfied with its data verification and believes that the technical
report contains all legitimate information pertaining to the Property.
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13. MINERAL PROCESSING AND METALLURGICAL TESTING
SAMPLE COLLECTION

Ingeominas collected 64 samples from outcrops, ravines, trenches, drill core and
shallow diggings (pits and tunnels). These samples are representatives of most
coal plies of 0.60 m or more. Surface sampling was performed as channels
across the width of the seam. When weathered, the sample was collected after
digging at least 1 m into the seam to obtain a fresh sample. A minimum of 5 kg of
material was collected in plastic bags and sealed.

Coal recovery in diamond drilling never exceeded 80%. Drill core was quickly
described and sampled in order to keep the humidity of the material. The core
was not cut as the entire coal seam was collected. In addition, 0.15 m of footwall
and hangingwall was collected and sampled. All samples were sent for physical
and chemical analysis.

QUALITY CONTROL

All samples were analysed at the laboratory operated by Ingeominas. All data
related to every sample was re-checked (station number, sample number, seam
number, coordinates and sample results). A second stage of data verification
was done on the analysis results in order to identify potential flaws and study the
distribution of the data. Traditional statistics were then applied on the data base
and diagrams were produced to characterise the population and every individual
coal seam. Following this process, a number of samples were rejected as being
low quality carbon rock (carbon roca). The coal plies falling into the low quality of
coal were not incorporated into the resource estimate performed by Ingeominas.
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EVALUATION OF THE QUALITY

This stage was performed by grouping all samples belonging to every individual
coal plies and obtaining weighed averages based on thicknesses of each
sample. The following parameters were statistically evaluated:
 Ash Fusion test (B/A, type of ash, slagging, fouling and temperature above
250°C, SO2 emission (lbs/million BTU))
 Milling index
 Ash Fusion Temperature
 Free Swelling index

Ingeominas concluded that the coal found around El Hoyo is thermal coal and
predominantly Bituminous High Volatil C and B of good quality for use in coal
thermal power plants. The milling index was established at 61 which indicates
that the coal can be easily crushed. Total Sulphur ranges from 1.05% to 1.58%
which is relatively high. The report mentions however that % of organic sulphur
(difficult to eliminate) is low on average. SO2 emission ranges 2.16 to 3.29
lbs/million BTU. This is high (legal upper limit is 1.2) and the situation should be
addressed accordingly. The average Gross Calorific Value at El Vergel is 10,134
BTU/lb. The ash fusion test indicates a type Bituminous. Slagging is moderate
(0.73) and such is Fouling (0.39).

Fusion temperatures were considered

adequate for use in thermal power plants. Ash content ranges from 14.54% to
18.67%. Ingeominas considers this content to be washable. The Free Swelling
Index is quite low indicating that this material is not suitable for coking.

Porvenir did not carry any sampling on the property. It always relied on the
analysis done by the buyer (a pulp and paper plant located near Cali)

The Proximate Analysis of coal, requested by the author, was developed as a
simple means of determining the distribution of products obtained when the coal
sample is heated under specified conditions. As defined by ASTM D 121,
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proximate analysis separates the products into four groups: (1) moisture, (2)
volatile matter, consisting of gases and vapors driven off during pyrolysis, (3)
fixed carbon, the non-volatile fraction of coal, and (4) ash, the inorganic residue
remaining after combustion. Proximate analysis is the most often used analysis
for characterizing coals in connection with their utilization. Differences in the type
of information required by coal producers and consumers have led to variations
in the kind and number of tests included under the rubric proximate analysis.
Other terms used in the coal industry are short prox and prox. Common usage in
the field tends to favor short prox, which is the determination of moisture, ash,
Btu, and sulfur, while prox means the determination of moisture, ash, volatile
matter, fixed carbon, Btu, and sulfur.

Proximate Analysis + FSI:
 % Moisture total
 % Ash
 % Volatile matters
 % Fixed carbon
 Gross Calorific Value Kcal/kg or Btu/Lb
 % Sulfur
 Free Swelling index, FSI also called Crucible Swelling Number (CSN)
In the coal industry, consumers routinely carry out their own analysis. Porvenir’s
client, a local pulp and paper plant, ran its own analyses to ensure the coal
delivered is within agreed specifications and pays out on a sliding scale based on
the Gross Calorific Value and other factors.
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14. MINERAL RESOURCE ESTIMATES
There were no mineral resource estimates done on the Property.
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15. ADJACENT PROPERTIES
The Property is located in a coal belt that was identified and described in a
government report in 1994 (Ingeominas No 2240). Multiple coal plies or seams
(called mantos by the local miners) where identified within the Tertiary Mosquera
Formation which occupies most of the territory where the property is located.

Over the past decade or so, informal artisan mining activities was develop on and
all around the property. It is estimated that approximately 80 miners are currently
working within the limit of the property. The equivalent of that number is probably
working just outside the property.

All these operation are artisanal in nature. No industrial production is observed
anywhere in the region.

Overall, the regional production is quite limited.

AM Resources estimates at

approximately 3,500 tonnes per month the actual production. This is based on
the amount of coal shipped to the sole client.
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16. OTHER RELEVANT DATA AND INFORMATION
There are currently a number of informal miners working within the limit of the
property (approx. 80 according to AM). AM will have to present to them a new
vision and a modernization program in order to have a number of them working
for the company instead of being informal and independent. This is a process
that might take a while.

They have to be convinced of the advantages

represented by an industrial operation vs and informal one (secure job, security
at work, better working conditions overall etc.). Some opposition, at least in the
short term, should be expected.

According to Worldcoal.org, coal provides around 30% of global primary energy
needs, generates 41% of the world's electricity and is used in the production of
70% of the world's steel. The same source indicates that Colombia was the ninth
thermal coal producer with a total output for 2011 of 85 Mt (Figure 16.1), 1.41%
of the world total. Simco (Sistema de Informacion Minero Colombiano) estimates
that Colombia produced 85.5 Mt of coal in 2015 (80.7 MT of thermal coal, 4.8 MT
of metallurgical coal and 7.13 MT of anthracite).

FIGURE 16.1
TOP TEN THERMAL PRODUCERS BY COUNTRIES (2011)
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Colombia has the largest coal reserves in Latin America. According to the 2012
BP Statistical Energy Survey, in 2011 Colombia had coal reserves of 6,746
million tonnes, equivalent to 78 years of current production and 0.78% of the
world total. This coal consists of high-quality bituminous coal and a smaller
quantity of metallurgical coal. Most of those reserves are concentrated in the
Guajira peninsula in the north and the Andean foothills (Figures 16.2 and 16.3)

FIGURE 16.2
LOCATION OF COAL FIELDS IN COLOMBIA
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FIGURE 16.3
COAL PRODUCTION BY DEPARTMENT

Pierre O’Dowd – Consulting Geologist

Page 60

17. ADDITIONAL REQUIREMENTS FOR TECHNICAL REPORTS ON
DEVELOPMENT PROPERTIES AND PRODUCTION PROPERTIES

There is no industrial operation on or around the property. Actual operations,
which are numerous, are all artisanal mining activities carried out with picks and
shovels by a few individuals in each location.

Coal plies are either accessed by tunnels (often directly in ore) or along declines
(also in ore). No modern mining method is being used. They dig for less than a
hundred of meters (in most instance) and performed limited mining above the
tunnel. At a higher level, they will simply dig another tunnel and do much of the
same.

They will usually develop a raise for ventilation.

Some levels might

eventually connect if vertical mining is applied at a larger scale (not often).
Wood beams are commonly used to stabilize the main access tunnel. Some
operations include cross-cuts in order to access more than one plies

Ore is being hoist manually or using small motors. Production is a few tens of
tonnes per day. The coal is stored on site, on the floor, until 10-20 tonnes trucks
are dispatched to recover it and take it to AM’s storage facility at Piedra Sentada
(20 km away)
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PICTURE 17.1
TYPICAL MINE ENTRANCE – PUENTE AZUL 1

PICTURE 17.2
COAL STORAGE FACILITY IN PIEDRA SENTADA
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PICTURE 17.3
TYPICAL SUB-VERTICAL PLIE – PUENTE AZUL 1 MINE

COAL

PICTURE 17.4
TYPICAL DECLINE
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PICTURE 17.5
MODERATELY DIPPING COAL PLIE
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18. INTERPRETATION AND CONCLUSIONS
The Cauca Department of Colombia is a proven thermal coal producing area.
The Property is located in the southern portion of this coal field and small scale
former and active mines are observed on and all around the property. Through
underground workings, diamond drilling, outcrops or historical information, it has
been demonstrated that the property hosts possibly up to 30 coal plies exhibiting
variable dips (mostly to the east) and thicknesses (the maximum thickness being
in the order of 3 m).

Coal plies in the area can be extensive (a few kilometres) but often displaced by
small faults. For that reason, underground workings rarely exceed a few
hundreds of metres in length laterally or at depth. Pinching or thinning of coal
plies can also limit underground development along a particular horizon.
Numerous mines will have to be developed to access all the productive levels
(coal plies) and areas.

The author is of the opinion that the Property has the potential to host a viable
coal producing unit. However, the company must develop an industrial size, safe
and modern operation in addition to monitoring and technically supporting
informal mining on and around its property. At the same time, the company has
to make sure that proposed accelerated development work and production will be
carried out under the safest possible conditions for the workers.

The author is of the opinion that the work program recommended and the
proposed budget included in this report are justified and sufficient to properly
assess the potential of the property and reach a viable rate of production.

The author is also of the opinion that the social and political climate in the region
is favorable to the development of a mining unit which includes mining
operations, a coal storage facility and various partnerships with local miners. The

Pierre O’Dowd – Consulting Geologist

Page 65

author did not witnessed or heard of any potential problems related to access
(excluding occasional problems related to heavy rainfalls), ownership or surface
rights. The presence of artisan miners over portion of the property does not
appear to create a problem for AM as, in reality, the latter act as subcontractor
for the company. Political unrest, which has been an issue in the pass, appears
to be a thing of the pass in the region.
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19. RECOMMENDATIONS
NQ’s short term objective is to explore and develop several coal beds from
various locations on the Property. An initial CDN$250,000 program is proposed
over a maximum of 12 months (Table 19.1)

TABLE 19.1
MINA LUZ 12 MONTH BUDGET
Items
Technician
Workers

Number
2
4

Cost
$20 000
$20 000

Office/Garage
Pickup truck
Fuel

1
1

$10 000
$20 000
$3 000

Bulldozer
Backhoe
Compressor
Jackhammer
Various equipment

1
1
1
1

$85 000
$40 000
$40 000
$2 000
$10 000

Total

$250 000

 Explore for coal on its mining concession (and the extension) using
trenches and tunnels oriented perpendicular to the generally east dipping
coal plies;
 Support artisanal mining operations by providing technical assistance and
equipment (they provide good geological information)

Pierre O’Dowd – Consulting Geologist

Page 67

20 REFERENCES
ASTM, 1998, Designation: D :388-98a, Standard Classification of Coals by Rank.
Ayala, A. and Gómez, C.A., 1992, Reconocimiento Geológico, Área El Tambo –
Patía, Departamento del Cauca, Carbocol, 1992
BioDesa Ltda., 1997, Documento de Evaluación y Manejo Ambiental “DEMA”,
Para la Exploración carbonífera del Área El Hoyo – Limoncito, Departamento del
Cauca, Nov. 1997, Ecocarbon.

Cáceres C, Cediel F. and Etayo F., 2005, Guía Introductoria de la Distribución
de Facies Sedimentarias de Colombia, Ingeominas

CIM Council, Estimation of Mineral Resources and Mineral Reserves, Best
Practice Guidelines, Nov 23, 2003

Gosson, G. and Parent, R., 2012, Standards, NI 43-101 standards and best
practice guidelines: data verification using geophysical logs when sampling coal,
CIM Magazine, Sept/Oct 2012

Hughes, J.D., Klatzel-Mudry, L., and Nikols, D.J., 1989, A standardized Coal
Resource/Reserve Reporting System for Canada, GSC Paper 88-21

Ingeominas, 1999, Recursos y Reservas de Carbón en los sectores de El HoyoQuilcacé, El Vergel y Yeguas-Limoncito-Municipios de El Tambo y Patía, Cauca

Pulido O., Giancarlo R. and Celada C., 1994, Investigación Geológica de
superficie complementaria con perforaciones en el área de El Hoyo-Mosquera,
departamento del Cauca, Ingeominas Informe No, 2240

Rodriguez, G., Celada, C. M., Becerra, J. E., Alvarez, S. I., Guerrero, G.,
Valderrama, G., Barajas, M., 1999, Recursos y Reservas de Carbón en los
Sectores de El Hoyo-Quilcacé, El Vergel y Yeguas-Limoncito-Municipios de El
Tambo y Patía, Cauca, Ingeominas Informe 2345

Speight, J.G., 2005 Handbook of Coal Analysis, Wiley Interscience, John Wiley
and Sons Inc. Publication, Vol 166

Websites:
Wikipedia (coal)
Ingeominas
ASTM.org
Interlabco.com
Worldcoal.org
bp.com/en/global/corporate/about-bp/statistical-review-of-world-energy-2013.html
Geology.com
Kentucky Geological Survey
law.resource.org/pub/us/cfr/ibr/003/astm.d388.1998.pdf
smgc.co.id/presentations/KDW%20Coaltrans%20Singapore%202011.SMGC.webs.pdf

Simco (Sistema de Información Minero Colombiano)
http://latinlawyer.com/reference/topics/46/jurisdictions/8/colombia/

Pierre O’Dowd – Consulting Geologist

Page 69

21 DATE AND SIGNATURE

NI 43-101 TECHNICAL REPORT
ON THE MINA LUZ COAL PROJECT
CAUCA DEPARTMENT, COLOMBIA
NOVEMBER 7th, 2017

Prepared for:

NQ Exploration
410 Saint-Nicolas St. Suite 236
Montreal, QC
Canada
Phone: +1 514 907-9016

Signed on November 7, 2017 at Saint-Jean-Sur-Richelieu, Quebec, Canada

(s) Pierre O'Dowd
P. Geologist and Qualified Person as per NI 43-101
(OGQ #668)

Pierre O’Dowd – Consulting Geologist

Page 70

CERTIFICATE OF QUALIFIED PERSON
PIERRE O’DOWD
PROFESSIONAL GEOLOGIST
I, Pierre O’Dowd, do hereby certify that:

I reside at 622 des Fortifications Street, St-Jean-Sur-Richelieu, Quebec, Canada,
J2W 2W8. My telephone number is 514-910-9766.

I graduated from Montreal University in 1978 with a BSc. in Geology.

I have accumulated more than 35 years of experience in mining exploration and
development, including twelve years with the Noranda-Falconbridge Group. I’ve
worked in about fifteen countries on iron-vanadium, lithium, coal, base and
precious metal projects. I’m currently a consulting geologist.

I am a registered member of the Ordre des Géologues du Québec (#668) and I
am a qualified person under the terms of the NI 43-101 concerning mining
projects.
I have visited the property being the object of the report titled “NI 43-101
TECHNICAL REPORT, ON THE MINA LUZ COAL PROJECT, CAUCA
DEPARTMENT, COLOMBIA, NOVEMBER 7th, 2017” (the “Technical Report”)
for two days, on the 3rd and 4th of November 2016, with NQ’s consulting geologist
Ricardo Bueno. I have not worked on the project being the object of this report
before.

I am responsible for the production of the Technical Report and take
responsibility for all of the items of such Technical Report. As of the date of this
certificate, to the best of my knowledge, information and belief, the Technical
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Report contains all scientific and technical information that is required to be
disclosed to make the Technical Report not misleading.

I am independent from the Vendor of the Property and NQ Exploration as such
term is defined in section 1.5 of NI 43-101, and I have no interest in the mining
titles being the object of the report titled “NI 43-101 TECHNICAL REPORT, ON
THE MINA LUZ COAL PROJECT, CAUCA DEPARTMENT, COLOMBIA,
NOVEMBER 7th, 2017”. I will receive consulting fees for writing this qualification
report.

The Author has read the NI 43-101 concerning mining projects and its Form 43101 F1 and the Technical Report was written in conformity with that Instrument
and Form.

(s) Pierre O'Dowd
___________________________________
Pierre O’Dowd
Signed on November 7, 2017, in St-Jean-Sur-Richelieu, Quebec, Canada.
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ANNEX 1
AUTHOR’S CERTIFICATES OF ANALYSIS
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