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Mineral Resources Review

Dear Sirs,
RE: Review of the Mineral Resources and Ore Reserves of Public Joint Stock Company Uralkali located in the Russian Federation

1. INTRODUCTION
This is a report to confirm that SRK Consulting (UK) Limited (SRK) has reviewed all of the key information on which the most recently 
(1 January 2016) reported Mineral Resource and Ore Reserve statements for the mining assets of Public Joint Stock Company Uralkali 
(Uralkali or the Company) are based. Specifically it sets out SRK’s view regarding the tonnes and grade of rock which has the potential 
to be mined by the existing and planned mining operations (the Mineral Resource), the quantity of product expected to be produced as 
envisaged by the respective Business Plan (the Ore Reserve) and the work done to derive these.

SRK has not independently re-calculated Mineral Resource and Ore Reserve estimates for Uralkali’s operations but has, rather, reviewed 
the quantity and quality of the underlying data and the methodologies used to derive and classify the estimates as reported by Uralkali 
and made an opinion on these estimates including the tonnes, grade and quality of the potash planned to be exploited in the current 
mine plan, based on this review. SRK has then used this knowledge to derive audited resource and reserve statements according to the 
guidelines and terminology proposed in the JORC Code (2012 version).

This report presents both the existing Uralkali resource estimates according to Russian standard reporting terminology and guidelines 
and SRK’s audited JORC Code statements. All of these estimates are dated as of 1 January 2016. During 2011, Uralkali merged with 
JSC Silvinit (Silvinit) and the assets owned by Silvinit now fall under the ownership of Uralkali. SRK has restricted its assessment to the 
resources and reserves at Berezniki 2, Berezniki 4 and Ust-Yayvinsky (Uralkali’s original assets) and Solikamsk 1, Solikamsk 2, Solikamsk 3 
and Polovodovsky (the former Silvinit assets now under the ownership of Uralkali). 

In addition to this, Uralkali acquired an exploration licence during 2014, termed Romanov, which covers an area to the south of the current 
Berezniki operations. SRK understands this licence area was explored historically and is currently estimated to have resources classified in 
the Russian P1 and P2 categories. SRK understands that Uralkali has plans in place to undertake further exploration drilling on this licence 
and to then re-estimate the resources based on this drilling in due course and with a view to increasing the confidence in the assigned 
classification. SRK considers there to be insufficient data currently available to report these P1 and P2 resources as Mineral Resources as 
defined by the JORC Code in this case and therefore this licence is not discussed any further in this report. 

SRK Consulting (UK) Limited
5th Floor Churchill House
17 Churchill Way
City and County of Cardiff
CF10 2HH, Wales
United Kingdom
E-mail: enquiries@srk.co.uk
URL: www.srk.co.uk
Tel: + 44 (0) 2920 348 150
Fax: + 44 (0) 2920 348 199
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Table 1 1 below summarises the current licence status for each of the assets noted above.

Table 1 1: Uralkali Licence Summary

Deposit Registration No. Expiry Date Licence Type Area (km2)

Berezniki 2 2546 1st January 2021 Mining2 67.25
Berezniki 4 2545 1st January 2018* Mining1 183.60
Ust-Yayvinsky 2543 15th  April 2024 Exploration and Mining3 83.31
Solikamsk 1 2547 1st January 2018** Mining1 44.47
Solikamsk 2 2548 1st January 2021 Mining2 50.38
Solikamsk 3 2549 1st January 2018*** Mining2 110.01
Polovodovsky 2551 1st July 2028 Exploration and Mining2 381.01
Romanov 2550 25th July 2039 Exploration and Mining3 58.07
Solikamsk 1 2541 6th April 2035 Exploration and Mining4 8.58

 
1: Potassium salts, magnesium salts and rock salt 
2: Potassium salts and rock salt 
3: Potassium and magnesium salt 
4. Magnesium salt

SRK has been provided with copies of the licences above and has confirmed that the Mineral Resources and Ore Reserves stated in this 
report fall within the boundaries of such licences. SRK notes that all licences have been re-issued during 2015 with new licence numbers 
due to a re-naming of the Company to Public Joint Stock Company Uralkali, however, Uralkali has confirmed that the expiry dates and 
terms and conditions of these are unchanged. Further, SRK notes that a new licence for mining of carnalite ore has been issued during 
2015 (#2541) which relates to an area adjacent to Solikamsk-1 and the extreme western portion of Soliamsk-3. Uralkali has indicated that 
this material would be accessed for mining of carnalite from the existing infrastructure of Solikamsk-1 and therefore SRK has reported this 
material in the estimates given for this mine.

The licenses for all of the operating and development mines will expire within the term of the 20 year Business Plan, even though some of 
these mines are planned to continue operating beyond this time and have resources and reserves to support this. SRK, however, considers 
it reasonable to assume that Uralkali will obtain extensions to these licences in due course on application as long as it continues to fulfil its 
licence obligations.

2. QUANTITY AND QUALITY OF DATA
2.1 Original Uralkali Operations
The resource and reserve estimates derived by Uralkali are primarily based on exploration drilling undertaken between 1972 and 1998. A 
specially laid out drilling programme was developed for each mine with the aim of enabling 10% of the contained resources to be assigned 
to the A category of resources as defined by the Russian Reporting Code, 20% to the B category and 70% to the C1 category. 

The A category is the highest category in the Russian Reporting Code and only used where the stated tonnage and grade estimates are 
considered to be known to a very high degree of accuracy. The B, C1 and C2 categories are lower confidence categories, with C2 denoting 
the least level of confidence in the three categories. All of these categories, apart from C2, are acceptable for use in supporting mining 
plans and feasibility studies. In the case of the Uralkali assets, blocks have been assigned to the A category where the drillhole spacing is 
less than 1km, to the B category where the drillhole spacing is between 1 and 2km and to the C1 category where the drillhole spacing is 
2km. Areas drilled at a larger spacing than this, up to a 4km spacing, have been assigned to the C2 category, although only a very small 
proportion of Uralkali’s resources have been categorised as such.

Mineral Resources Review
CONTINUED
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*  The licence was extended in December 2016 till 1 January 2043. 
** The licence was extended in December 2016 till 1 January 2047. 
*** The licence was extended in December 2016 till 1 January 2055. 
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As a result of the above process, each mine is typically drilled on a 2 km by 2 km grid or less before a decision is taken to develop the 
mine. This information is, however, then supplemented by underground drilling once the access development is in place. This typically 
creates a grid of intersections measuring 400 m by 200 m. While Uralkali does not regularly upgrade the categorisation of its resources 
based on this drilling, which it rather uses to optimise the mining layouts, it does periodically undertake a re-estimation calculation on 
specific areas and will take into account the available data from this underground drilling in doing this where relevant. The most recent 
update of the estimation for Berezniki-4 for example was undertaken in 2006.

The drillholes, whether drilled from surface or underground, are sampled at intervals of at least 16cm and the samples are crushed and 
milled under the control of the geology department to produce an approximate 100 g sample prior to submission to the laboratory.

Assaying is carried out at an in-house laboratory. Approximately 5-6% of samples are repeat assayed internally while a similar percentage 
are sent to an independent third party external laboratory located in Berezniki (JSC Persil) for check assaying. All assaying is by classical 
wet chemistry techniques. 

2.2 Former Silvinit Operations
These deposits were discovered in 1925 and each has been subjected to a number of exploration and drilling campaigns as follows:

 › Solikamsk-1 – 7 phases between 1925 and 1990 (including exploration outside the current mining lease);
 › Solikamsk-2 – 7 phases between 1925 and 2002 (including exploration outside the current mining lease); and
 › Solikamsk-3 - 7 phases between 1957 and 1975; 

The resource and reserve estimates are therefore primarily based on exploration drilling undertaken between 1925 and 2002. There is 
no exploration drilling currently being undertaken from surface at the operating mines, however, exploration drilling has recently been 
undertaken at the Polovodovsky prospect and the resource estimate for this asset has been updated in two phases of work during 2013 
and 2014 and this updated estimated supersedes the original estimate undertaken in 1975. 

Exploration has generally been undertaken by State enterprises based in Solikamsk and Berezniki although the recent drilling at 
Polovodovsky has been undertaken by a third party contractor.

The total number of exploration holes and metres drilled at each mine/prospect is as follows: 

 › Solikamsk-1 – 53 holes for some 18,600 m;
 › Solikamsk-2 – 192 holes for some 5,700 m (of which some 95 are from underground);
 › Solikamsk-3 – 117 holes for some 45,250 m; and
 › Polovodovsky – 152 holes for some 50,800 m up to 1975 and 36 holes for some 12,650m between 2009 and 2012.
 
The diamond drillholes, whether drilled from surface or underground, were drilled with a diameter of either 92 mm or 112 mm for surface 
holes and 50-76 mm for underground holes. Holes were sampled at intervals between 10 cm and 6 m, averaging between 105 cm to 130 
cm. Core recovery through the sylvinite horizons is reported to be good at an average of 84-85%, while the recovery through the carnallite 
horizon at Solikamsk 1 is reported to be 74%.

Core is split in half with one half retained for reference and the other half crushed, milled and split under the control of the geology 
department to produce a small sample (100 g) for submission to the laboratory for assay.

Assaying is carried out at an in house laboratory using classical wet chemistry techniques. Approximately 5-6% of samples are repeat 
assayed internally while a similar percentage are sent to an independent third party external laboratory located in Berezniki (JSC Persil) for 
check assaying, which SRK understands to be at the neighbouring Uralkali mine laboratory.

A total of 423 samples have to date been taken for density measurements using the water displacement method. 

In the case of these former Silvinit mines, blocks have been assigned to the A category where the drillhole spacing is less than 1,200m, 
to the B category where the drillhole spacing is up to 2,400m and to the C1 category where the drillhole spacing is up to 4,000 m. 
Areas drilled at a larger spacing than this, but on average with a spacing of no less than 4,000 m have been assigned to the C2 category. 

Additional Information

 
*  The licence was extended in December 2016 till 1 January 2043. 
** The licence was extended in December 2016 till 1 January 2047. 
*** The licence was extended in December 2016 till 1 January 2055. 
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Each mine is drilled on an approximate 2.4km by 2.4km grid or less before a decision is taken to develop the mine.  This information is, 
however, then supplemented by underground drilling once the access development is in place. This typically creates a grid of intersections 
measuring from 100m by 300m or in cases up to 400 m by 800 m. As is the case with Uralkali, Silvinit did not upgrade the estimation or 
categorisation of its resources based on this underground drilling on a regular basis but rather used this to optimise the mining layouts. 
Notwithstanding this, a full re-estimation calculation was undertaken by Silvinit in 2006 (see below) for the Solikamsk mines and this took 
into account the available data from underground drilling where relevant.

3. RESOURCE ESTIMATION
3.1 Introduction
The most up to date resource statements produced by Uralkali are those derived for the annual 5GR reports produced this year which give 
the status as of 1 January 2016. The completion of 5GR reports is a statutory requirement. These estimates were produced using standard 
classical Russian techniques and are essentially based on calculations made in previous years and adjusted for mining during 2015. Given 
the current estimates reported herein are being produced before the end of 2015 and formal submission of 5GR reports by Uralkali, 
SRK notes that for the purposes of these estimates the depletion for mining is based on actual data for January to October inclusive and 
forecast data for November and December. This section therefore comments primarily on these statements.

The first resource estimates undertaken and approved for each of the former Silvinit operations were as follows:

 › Solikamsk 1 and 2 – 1952;
 › Solikamsk 3 – 1962; and
 › Polovodovsky – 1975
 
The resource estimates at each of the active mines have undergone various updates since this time, the most recent of which was in 
2006. These estimates were approved by the State Committee for Reserves and take into account all surface and underground drilling 
data available at that time. As noted above, additional exploration drilling has recently been undertaken at Polovodovsky, and the original 
estimate produced in 1975 has been updated during 2013 and 2014. 

3.2 Estimation Methodology
Each seam and each mine is treated separately in the resource estimation procedure. In each case the horizons are first divided into blocks 
such that each sub-divided block has reasonably consistent borehole spacing within it; that is more intensely drilled areas are subdivided 
from less intensely drilled areas. Each resulting “resource block” is then evaluated separately using the borehole intersections falling within 
that block only.

Specifically, composited K2O and MgO grades are derived for each borehole that intersected each block and mean grades are then 
derived for each block by simply calculating a length weighted average of all of these composited intersections. No top cuts are applied 
and all intersections are allocated the same weighting. 

A separate plan is produced for each seam showing the results of the above calculations, the lateral extent of each sub block, and any 
areas where the seams are not sufficiently developed. The aerial coverage of each block is then used with the mean thickness of the 
contained intersections to derive a block volume. The tonnage for each block is then derived from this by applying a specific gravity factor 
calculated by averaging all of the specific gravity determinations made from samples within that block. 

The data for each resulting block is plotted on a Horizontal Longitudinal Projection (HLP). This shows the horizontal projection of the 
extent of each block as well as its grade and contained tonnage. The HLP also shows the block classification, this being effectively a 
reflection of the confidence of the estimated tonnes and grade.

Mineral Resources Review
CONTINUED
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3.3 Uralkali Resource Statements
Table 3 1 below summarises SRK’s understanding of the sylvinite resource statements prepared by Uralkali to reflect the status of its 
assets as of 1 January 2016. Uralkali’s statements are based on a minimum seam thickness of 2m and a minimum block grade which, 
dependent on the mine, varies between 11.4% K2O (Polovodovsky) and 15.5% K2O (Ust-Yayvinsky). Table 3 2 below summarises SRK’s 
understanding of the carnalite resource statement prepared by Uralkali to reflect the status of its assets as of 1 January 2016. Uralkali’s 
carnalite statements (Solikamsk-1 only) are based on a minimum seam thickness of 2m and a minimum block grade of 7.2% MgO. 

Table 3 1: Uralkali Sylvinite Mineral Resource Statement at 1 January 2016

Mine Category Tonnage (Mt) K2O (%) K2O (Mt)

Berezniki 2 A 7.7 33.7 2.6
B 47.6 23.2 11.0

C1 175.5 25.1 44.1
A+B+C1 230.8 25.0 57.7

C2 - - -
Berezniki 4 A 236.8 22.1 52.3

B 411.1 22.6 92.8
C1 1,003.1 20.6 206.8

A+B+C1 1,651.0 21.3 351.8
C2 310.3 26.8 83.3

Ust-Yayvinsky A 169.9 19.0 32.3
B 311.0 19.8 61.7

C1 809.7 19.8 160.4
A+B+C1 1,290.6 19.7 254.4

C2 - - -
Solikamsk 1 A 96.1 18.0 17.3

B 13.3 15.8 2.1
C1 165.4 17.1 28.4

A+B+C1 274.8 17.4 47.8
C2 - - -

Solikamsk 2 A 77.6 19.0 14.7
B 77.7 13.9 10.8

C1 842.8 17.5 147.7
A+B+C1 998.1 17.4 173.2

C2 - - -
Solikamsk 3 A 98.1 17.6 17.3

B 196.8 16.8 33.1
C1 1,005.0 17.2 172.8

A+B+C1 1,299.9 17.2 223.2
C2 - - -

Polovodovsky A - - -
B 312.8 17.1 53.6

C1 1,262.9 16.6 210.0
A+B+C1 1,575.7 16.7 263.5

C2 - - -
Summary All Mines

A 686.3 19.9 136.5
B 1,370.3 19.3 265.1

C1 5,264.4 18.4 970.0

A+B+C1 7,320.9 18.7 1,371.6
C2 310.3 26.8 83.3

Additional Information
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Table 3 2: Uralkali Carnalite Mineral Resource Statement at 1 January 2016.

Mine Category Tonnage (Mt) MgO (%) MgO (Mt)

Solikamsk 1 A 110.3 10.1 11.1
B 19.5 8.8 1.7

C1 55.1 8.1 4.5
A+B+C1 184.9 9.3 17.3

C2 - - -

SRK notes that while Mineral Resources for carnalite are only shown in this report at Solikamsk-1, as this is the only operation that is 
currently mining and processing such and where there is a plan to mine this in the future as is reflected in the Business Plan, there is 
carnalite present at other Uralkali sites, in particular at Ust-Yayvinsky. This has been estimated by Urakali and been assigned generally to 
B and C1 classification categories, however, as there is no plan currently to exploit this material at present then this mineralisation has 
been excluded from this report.

3.4 SRK Audited Mineral Resource Statements
Table 3 3 and Table 3 4 below present SRK’s audited Mineral Resource statements for sylvinite and carnalite respectively. SRK has 
re-classified the resource estimates using the terminology and guidelines proposed in the JORC Code. In doing this, SRK has reported 
those blocks classified as A or B by Uralkali as Measured, those blocks classified as C1 as Indicated and those blocks classed as C2 as 
Inferred. SRK’s audited Mineral Resource statements are reported inclusive of those Mineral Resources converted to Ore Reserves. The 
audited Ore Reserve is therefore a sub set of the Mineral Resource and should not be considered as additional to this.  

SRK has not attempted to optimise Uralkali’s Business Plan. Consequently, SRK’s audited resource statements are confined to those 
seams that both have the potential to be mined economically and which are currently being considered for mining by Uralkali only.

Table 3 3: SRK Audited Sylvinite Mineral Resource Statement at 1 January 2016

Category Tonnage (Mt) K2O (%) K2O (Mt)

Berezniki 2

Measured 55.3 24.6 13.6

Indicated 175.5 25.1 44.1
Measured + Indicated 230.8 25.0 57.7
Inferred - - -
Berezniki 4

Measured 647.9 22.4 145.0
Indicated 1,003.1 20.6 206.8
Measured + Indicated 1,651.0 21.3 351.8
Inferred 310.3 26.8 83.3
Ust-Yayvinsky

Measured 480.9 19.5 94.0
Indicated 809.7 19.8 160.4
Measured + Indicated 1,290.6 19.7 254.4
Inferred - - -
Solikamsk 1

Measured 109.4 17.8 19.4
Indicated 165.4 17.1 28.4
Measured + Indicated 274.8 17.4 47.8
Inferred - - -

Mineral Resources Review
CONTINUED
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Category Tonnage (Mt) K2O (%) K2O (Mt)

Solikamsk 2

Measured 145.3 16.5 24.0
Indicated 809.2 17.5 141.4
Measured + Indicated 954.5 17.3 165.3
Inferred - - -
Solikamsk 3

Measured 294.9 17.1 50.4
Indicated 1,005.0 17.2 172.8
Measured + Indicated 1,299.9 17.2 223.2
Inferred - - -
Polovodovsky

Measured 312.8 17.1 53.6
Indicated 1,262.9 16.6 210.0
Measured + Indicated 1,575.7 16.7 263.5
Inferred - - -
Summary All Mines

Measured 2,046.5 19.5 400.0
Indicated 5,230.9 18.4 963.7
Measured + Indicated 7,277.4 18.7 1,363.7
Inferred 310.3 26.8 83.3

Table 3 4: SRK Audited Carnalite Mineral Resource Statement at 1 January 2016

Category Tonnage (Mt) MgO (%) MgO (Mt)

Solikamsk 1

Measured 129,8 9,9 12,8
Indicated 55,1 8,1 4,5
Measured + Indicated 184,9 9,3 17,3
Inferred - - -

3.5 SRK Comments
SRK has reviewed the estimation methodology used by Uralkali to derive the above estimates, and the geological assumptions made, 
and considers these to be reasonable given the information available. SRK has also undertaken various re-calculations both of individual 
blocks and seams as a whole and has in all cases found no material errors or omissions. 

Overall, SRK considers the resource estimates reported by Uralkali to be a reasonable reflection of the total quantity and quality of 
material demonstrated to be present at the assets and which has potential to be exploited as of 1 January 2016.

The audited Mineral Resource statement as at 1 January 2016 presented above is different to that presented as at 1 January 2015. 
This is partly a function of mining activity during 2015 and some minor re-assessments completed during the year by Uralkali. The most 
significant change to the Mineral Resource statement, however, relates to the inclusion of additional carnallite resources falling within 
the new licence (#2541) acquired during the year. For the purposes of the carnalite Mineral Resources presented above, this is now the 
combined total of licence #2541 and #2547.

For the purposes of SRK’s reporting of the Mineral Resource in Table 3 3 in accordance with the JORC Code, it is noted that there is a 
difference of some 43.6Mt between this and the Mineral Resource as reported by Uralkali in Table 3 1 for Solikamsk-2. SRK has reduced 
the Mineral Resource of Solikamsk-2 by this amount as a result of the water inflow incident which is described further below in Section 
4.4. The removal of this material relates to the area where a new inter-mine isolation pillar will be left to protect the southernmost area 
of Solikamsk-2. 

Additional Information
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4. ORE RESERVE ESTIMATION
4.1 Introduction
Uralkali does not report reserves as these are typically defined by reporting guidelines and terminology developed in Europe, North 
America and Australia; that is, estimates of the tonnage and grade of total material that is planned to be delivered to the various 
processing plants over the life of the mine. SRK has therefore derived estimates of such using historical information supplied by Uralkali 
and gained during its site visits regarding the mining losses and dilution experienced during mining to date. SRK has also restricted the 
resulting estimates to those areas planned to be mined by Uralkali in its Business Plan during the next 20 years from 2016 to 2035 
inclusive. The Business Plan assumes that Uralkali will successfully re-negotiate its Licences and the Ore Reserve Statements therefore also 
assume this will be the case.   .   

4.2 Modifying Factors
The Modifying Factors applicable to the derivation of reserves comprise estimates for ore losses and planned and unplanned dilution 
associated with the separation of the ore and waste. This is normally a function of the orebody characteristics and mining methods 
selected. 

The Modifying Factors considered by SRK to be appropriate for the sylvinite and carnalite being mined at each of the assets are shown 
below in Table 4 1 below. The Tonnage Conversion Factor takes into account both the percentage of material left behind in pillars and the 
amount of dilution included when mining the ore and is applied to the in situ resource tonnage to derive the tonnage of material expected 
to be delivered to the plants.  The K2O/MgO Grade Conversion Factor accounts for the difference in grade between the in situ resource 
and the above plant feed tonnage as a result of incorporation within the latter of waste extracted along with this and is therefore applied 
to the in situ grade to derive the grade of ore expected to be delivered to the plants.

Uralkali undertakes an annual reconciliation to compare the ore tonnes mined each year with the resource that has been sterilised by this 
mining and it is these figures for the last 8 to 10 years that SRK has reviewed to derive Tonnage Conversion Factor. Similarly Uralkali keeps 
a record of the in situ grade of the material sterilised by mining each year and SRK has compared these with the grade of material reported 
to have been fed to the plants over the last 8 to 10 years to derive the Grade Conversion Factor. Given this, SRK is confident that the 
Modifying Factors used reflect the geometry of the orebodies being mined and the mining methods currently being used.     

Table 4 1: SRK Modifying Factors

Description Tonnage Conversion
Factor (%)

Grade Conversion
Factor (%)

Solikamsk 1 (sylvinite) 41% 92%
Solikamsk 1 (sylvinite) 31% 97%
Solikamsk 2 46% 88%
Solikamsk 3 51% 88%
Berezniki 2 36% 82%
Berezniki 4 44% 88%
Ust-Yayvinsky 37% 85%

4.3 SRK Audited Reserve Statements
As with its audited Mineral Resource statements, SRK’s Ore Reserve statements have been re-classified using the terminology and 
guidelines proposed in the JORC Code. To facilitate this, SRK has been provided with actual production and operating cost data for 2009 
to 2015 and a revised production forecast for 2016 to 2035 inclusive reflecting Uralkali’s current plans regarding the refurbishment of 
some existing processing facilities and also the installation of additional facilities.  

SRK’s audited Ore Reserve statement is therefore confined to those seams that are currently being considered for mining within the 
next 20 years only. Specifically, SRK has classed that material reported in the tables above as a Measured Mineral Resource, and which is 
planned to be exploited within the first ten years of the Business Plan, as a Proved Ore Reserve; and that material reported in the tables 
above as an Indicated Mineral Resource, and which is planned to be exploited within the Business Plan, and also that material reported 
above as a Measured Mineral Resource, but which is planned to be mined during the second 10 years of the Business Plan, as a Probable 
Ore Reserve. 

Mineral Resources Review
CONTINUED
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SRK’s Ore Reserve statement does not include any material from Polovodovsky, however, it does include an Ore Reserve for Ust-Yayvinsky 
which is currently under construction. In the case of Polovodovsky, the feasibility studies are on-going. In the case of Ust-Yayvinsky, 
however, the work has been completed to an advanced stage, detailed project documentation has been completed and the necessary 
permits are in place. Furthermore, work on shaft construction has commenced and is in progress.  SRK has derived Ore Reserve estimates 
for Ust-Yayvinsky using information obtained from Uralkali but also taking cognisance of the historical information regarding the mining 
losses and dilution experienced during mining to date at Uralkali’s existing operations.

SRK can confirm that the Ore Reserve Statements presented in Table 4 2 and Table 4 3 below, for sylvinite and carnalite respectively, have 
been derived from the resource blocks provided to SRK and incorporate sufficient estimates for ore losses and dilution based on actual 
historical data. The break-even price required to support this statement over the period of the business plan is between USD60-75/
tonne product produced, in January 2016 terms. This is calculated as the price required to cover all cash operating costs but excluding 
distribution costs (i.e. all on site mining, processing, maintenance and G&A operating costs). SRK notes that the break-even price has 
reduced significantly in USD terms from that estimated historically by SRK and this is a result of the significant change in inflation and 
exchange rates during the course of 2014 and 2015. SRK estimates that if these both returned to levels seen before 2014 then the break-
even price would be in the region of USD90-110/tonne product.

Table 4 2: SRK Audited Sylvinite Ore Reserve Statement at 1 January 2016

Category Tonnage (Mt) K2O (%) K2O (Mt)

Berezniki 2
Proven 19.9 20.2 4.0
Probable 61.8 20.6 12.7
Total 81.7 20.5 16.8
Berezniki 4
Proven 162.1 19.7 31.9
Probable 163.0 19.3 31.5
Total 325.1 19.5 63.4
Ust- Yayvinsky
Proven 53.8 16.6 8.9
Probable 110.0 16.7 18.4
Total 163.8 16.7 27.3
Solikamsk 1
Proven 44.9 16.3 7.3
Probable 47.1 15.8 7.4
Total 91.9 16.1 14.8
Solikamsk 2
Proven 66.8 14.5 9.7
Probable 101.6 15.4 15.6
Total 168.4 15.1 25.3
Solikamsk 3
Proven 133.6 15.0 20.1
Probable 137.4 15.1 20.8
Total 271.0 15.1 40.9
Polovodovsky
Proven - - -
Probable - - -
Total - - -
Summary All Mines
Proven 481.1 17.0 82.0
Probable 620.8 17.1 106.4
Total 1,102.0 17.1 188.4
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Table 4 3: SRK Audited Carnalite Ore Reserve Statement at 1 January 2016

Category Tonnage (Mt) MgO (%) MgO (Mt)

Solikamsk 1

Proven 12.8 9.6 1.2
Probable - - -
Total 12.8 9.6 1.2

SRK can also confirm that no Inferred Mineral Resources have been converted to Ore Reserves and notes that the Mineral Resource 
statements reported above are inclusive of, and therefore include, those Mineral Resources used to generate the Ore Reserves.

The large difference between SRK’s audited Mineral Resource statement and its audited Ore Reserve statement is partly a function of 
the relatively low mining recovery inherent in the Room and Pillar mining method employed and partly a function of the fact that SRK 
has limited the Ore Reserve statement to that portion of the Mineral Resource on which an appropriate level of technical work has been 
completed. In this case this relates to the period covered by the 20 years of Uralkali’s Business Plan. 

Notwithstanding this, SRK considers that the actual life of some of the mines will extend beyond the current 20 year period covered by 
the Business Plan. In particular, at the currently assumed production rates, the following mines have the potential to extend beyond that 
covered by the current 20 year Business Plan approximately as follows:

 › Berezniki 4: 22 years
 › Solikamsk 1: 5 years
 › Solikamsk 2: 27 years
 › Solikamsk 3: 28 years
 
Furthermore, Ust-Yayvsinky is assumed to commence production in 2020, and while it is therefore operational over 16 years of the 20 
years covered by the Business Plan, at the currently assumed forecast steady state production rates it has the potential to continue 
production for an additional 16 years beyond this.

4.4SRK Comments
While the overall audited Ore Reserve statement as at 1 January 2016 presented above has a similar total tonnage to that presented as 
at 1 January 2015, individual differences at each individual mine are as a result of mining during 2015, the extension of, and revisions to, 
the forecast mined tonnages in the Uralkali Business Plan to 2035 and the revisions to the Mineral Resource statements commented upon 
earlier in this report. 

While the previous Ore Reserve statement as at 1 January 2015 had a significant change compared to the prior statement as at 1 January 
2014, due to the water inflow incident at Solikamsk-2, SRK understands that this is now under control and as such the Business Plan 
which influences the current Ore Reserve statement is largely the same as the Business Plan which influenced the previous Ore Reserve 
statement. The current Business Plan reflects a reduction in the assumed mined tonnages between 2016 and 2021 to account for this 
incident.

With regards to the reduction in mined tonnages at Solikamsk-2 noted above, on 18 November 2014, a sudden water inflow event 
occurred underground in Solikamsk-2 associated with a collapse in the overlying strata and development of a sinkhole at surface. This 
occurred in the northern extremity of the Solikamks-2 licence area. A number of responses by Uralkali included:

 › Revisions to the overall mine planning and scheduling; 
 › Installation of a groundwater dewatering ring at surface (commissioned February 2015);
 › A change in the mine development plan at Solikamsk-2 with a “new Solikamsk-2” mine now planned to be established which will be fully 
separated from the Solikamsk-2 mine by an inter-mine isolation pillar.  This has resulted in the requirement for a new shaft to service the 
“new Solikamsk-2” mine;

Mineral Resources Review
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 › Further measures to reinforce the existing bulkheads between Solikamsk-2 and Solikamsk-1 mines to prevent water ingress between the 
two in the event of complete flooding of the former;

 › Backfilling measures in order to minimise potential future subsidence impacts to surface infrastructure including railway lines; 
 › Measures to minimise water inflow including the installation of a surface conveyor delivering clay material in to the sinkhole to fill the 
void to a certain level and the drilling of additional holes around the sink hole into which a mixture of clay and cement is pumped to fill 
voids; and

 › Increased surface monitoring of the collapse zone and new underground seismograph monitoring stations. 

On-going monitoring during 2015 has indicated that the measures put in place have controlled the inflow and that with these measures in 
place, Uralkali is confident it can continue mining the Solikamsk-2 mine from the existing infrastructure for another 6 to 7 years. Although 
SRK understands that the Solikamsk-2 sinkhole has occurred in an area of old workings and has not directly affected the production areas 
currently located in the southern part of the licence area, production capacity has been impacted by:

 › The installation of emergency pumping facilities at the shaft; 
 › Working areas being restricted to those panels located immediately north of inter-mine isolation pillar noted above;
 › Stopping development into new working areas located south of the southern barrier pillar; and 
 › A preference to mitigate against future production losses in the event that production from Solikamsk-2 has to be halted completely.
 
For the purposes of the current Business Plan, Uralkali has therefore assumed that for the next 6 years, mine production from Solikamsk-2 
will be restricted to 4.8Mtpa compared to a potential current capacity of 10Mtpa. By 2022 it is assumed that the mine production 
will increase to 10Mtpa following the sinking of a new shaft complex to service the “‘new Solikamsk-2” mine. While SRK accepts the 
changes made to the current Business Plan to reflect this issue, SRK considers there remains a risk that the flooding event cannot be fully 
controlled over the full duration of the next 6 years which would result in the current shaft at Solikamsk-2 becoming inoperable. Were this 
to occur, then the Ore Reserve at Solikamsk-2 could reduce further than reported herein and no production would be able to occur from 
this mine until the new shaft complex has been constructed, which will take some 6-7 years to complete. Uralkali has assumed that a new 
shaft complex can be constructed and be operational by 2022, which while SRK considers to be aggressive, could be achievable assuming 
no issues arise during the design, permitting and construction process and given that Uralkali can apply its recent experience on such 
undertakings for the construction of the Ust-Yayvinsky mine which is currently underway. 

In addition to the above, the 20 year Business Plan includes a number of expansions to both the Uralkali and former Silvinit operations 
(the capital costs of which have been taken into account in Uralkali’s Business Plan and which SRK has taken account of in determining 
the economics of the operations) and as such the Ore Reserve reported here takes into account the additional amount of material planned 
to be mined over this period. SRK notes that the forecast production assumptions at some of the mines and processing facilities are 
somewhat higher than that actually achieved in the last few years but understands that this reduced production rate has primarily been 
driven by the prevailing market conditions rather than capacity constraints at the various operations. SRK therefore assumes that the 
forecast increase in production levels at each of the facilities is warranted and justified based on Uralkali’s market expectations going 
forward.  

SRK has reviewed the expansions proposed by Uralkali and considers the work proposed and the timeline assumed for the work to be 
completed to be generally reasonable and achievable. Further, while SRK has not reviewed the capital cost estimates in detail, SRK is 
confident that these are justified based on Uralkali’s current price forecasts. In some cases, the expansion projects are already underway 
and some of the increases to processing capacities are assumed to be achieved by de-bottlenecking the existing facilities in addition to 
upgrading and adding new equipment and processing lines. SRK notes that in order to achieve these increases in production, Uralkali will 
need to ensure that sufficient resources, management and staffing are available given that many of these expansions are forecast to take 
place simultaneously and alongside major construction projects, such as that underway at Ust-Yayvinsky.

5.CONCLUDING REMARKS
In SRK’s opinion the Mineral Resource and Ore Reserve statements as included herein are materially compliant with the JORC Code and 
are valid as at 1 January 2016.  In accordance with additional reporting requirements of the latest version of the JORC Code (2012), 
included in an Appendix to this report are the JORC checklist tables which include additional details and commentary on “Sampling 
Techniques and Data”, “Estimation and Reporting of Mineral Resources” and “Estimation and Reporting of Ore Reserves”.

SRK considers that should the Ore Reserves as presented herein be re-stated in accordance with the reporting requirements of the 
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United States Securities and Exchange Commission (the “SEC”), specifically Securities Act Industry Guide 7 (“Industry Guide 7”), such Ore 
Reserves would not be materially different. SRK however notes that certain terms as used in this letter, such as “resources” are prohibited 
when reporting in accordance with Industry Guide 7. 

Yours Faithfully,

Nick Fox, 
Principal Consultant 
(Geology/Mineral Economics), 
SRK Consulting (UK) Limited

Dr Mike Armitage 
Chairman & Corporate Consultant 
(Resource Geology), 
SRK Consulting (UK) Limited

Mineral Resources Review
CONTINUED

Additional Information



SOLID FOUNDATIONS FOR FUTURE GROWTH

177

Integrated Report 2016   URALKALI   

About C
om

pany
Strategic 
R

eport
C

orporate Social 
Responsibility

C
orporate 

G
overnance

Financial  
Statem

ents
Additional  
Inform

ation
Strategic  
Report 

C
orporate Social 

Responsibility
C

orporate 
G

overnance
Financial  
Statem

ents
A

dditional  
Inform

ation
About C

om
pany

Strategic  
Report 

C
orporate Social 

Responsibility
C

orporate 
G

overnance
Financial  
Statem

ents
A

dditional  
Inform

ation

APPENDIX.  JORC CHECKLIST TABLES 

Section 1 Sampling Techniques and Data

Criteria JORC Code explanation Commentary

Sampling techniques • Nature and quality of sampling (e.g. cut channels, random 
chips, or specific specialised industry standard measurement 
tools appropriate to the minerals under investigation, such 
as down hole gamma sondes, or handheld XRF instruments, 
etc.). These examples should not be taken as limiting the broad 
meaning of sampling.
• Include reference to measures taken to ensure sample 
representivity and the appropriate calibration of any 
measurement tools or systems used.
• Aspects of the determination of mineralisation that are 
Material to the Public Report.
• In cases where ‘industry standard’ work has been done this 
would be relatively simple (e.g. ‘reverse circulation drilling was 
used to obtain 1 m samples from which 3 kg was pulverised 
to produce a 30 g charge for fire assay’). In other cases more 
explanation may be required, such as where there is coarse gold 
that has inherent sampling problems. Unusual commodities 
or mineralisation types (e.g. submarine nodules) may warrant 
disclosure of detailed information.

The Mineral Resource and Ore Reserve estimates derived for 
Berezniki projects are primarily based on surface exploration 
drilling undertaken between 1972 and 1998.

The Mineral Resource and Ore Reserve estimates derived for 
Solikamsk projects are primarily based on surface exploration 
drilling undertaken between 1925 and 2012.

Exploration was generally undertaken by State enterprises based 
in Solikamsk and Berezniki.

Further underground drilling is taking place at the operating 
mines and data from this is also used to update the Resource 
Estimates from time to time.

Drilling techniques Drill type (e.g. core, reverse circulation, open-hole hammer, 
rotary air blast, auger, Bangka, sonic, etc.) and details (e.g. core 
diameter, triple or standard tube, depth of diamond tails, face-
sampling bit or other type, whether core is oriented and if so, by 
what method, etc.).

The diamond drillholes drilled from surface and underground were 
drilled with a diameter of either 92 mm or 112 mm for surface 
holes and 50-76 mm for underground holes. In all cases holes 
were sampled at intervals between 10 cm and 6 m, averaging 
between 105 cm and 130 cm.

Drill sample recovery • Method of recording and assessing core and chip sample 
recoveries and results assessed.
• Measures taken to maximise sample recovery and ensure 
representative nature of the samples.
• Whether a relationship exists between sample recovery and 
grade and whether sample bias may have occurred due to 
preferential loss/gain of fine/coarse material.

Core recovery through the sylvinite horizons is reported to be 
good at an average of 84-85%, while the recovery through the 
carnallite horizon at Solikamsk 1 is reported to be 74%.

Logging • Whether core and chip samples have been geologically and 
geotechnically logged to a level of detail to support appropriate 
Mineral Resource estimation, mining studies and metallurgical 
studies.
• Whether logging is qualitative or quantitative in nature. Core 
(or costean, channel, etc.) photography.
• The total length and percentage of the relevant intersections 
logged.

Drill core samples are subject to the follow analysis:
• detailed description based on visual identification of units, 
seams and layers;
• field identification of mineral and lithological composition;
• photography (recent years);
• assaying (see below);
• geophysical logging (for all holes since 1952); 
During drilling from the surface, the following geophysical analysis 
is undertaken:
• gamma-logging;
• neutron gamma-logging;
• caliper logging;
• inclinometer survey;
• electric logging;
• resistivity metering;
• thermometric measurements;
• gas logging.

For Berezniki operating mines some 76,600m of core from 
exploration holes have been logged.

For Solikamsk operating mines some 69,600m of core from 
exploration holes have been logged.
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Criteria JORC Code explanation Commentary

Sub-sampling 
techniques and 
sample preparation

• If core, whether cut or sawn and whether quarter, half or all 
core taken.
• If non-core, whether riffled, tube sampled, rotary split, etc. and 
whether sampled wet or dry.
• For all sample types, the nature, quality and appropriateness of 
the sample preparation technique.
• Quality control procedures adopted for all sub-sampling stages 
to maximise representivity of samples.
• Measures taken to ensure that the sampling is representative 
of the in situ material collected, including for instance results for 
field duplicate/second-half sampling.
• Whether sample sizes are appropriate to the grain size of the 
material being sampled.

Core is split in half with one half retained for reference and the 
other half crushed, milled and split under the control of the 
Company geology department to produce a small sample (100 g) 
for submission to the laboratory for assay.

Assaying is carried out at an in house laboratory using classical 
wet chemistry techniques. Approximately 5-6% of samples are 
repeat assayed internally while a similar percentage are sent to 
an external laboratory for check assaying.

Quality of assay data 
and laboratory tests

• The nature, quality and appropriateness of the assaying and 
laboratory procedures used and whether the technique is 
considered partial or total.
• For geophysical tools, spectrometers, handheld XRF 
instruments, etc., the parameters used in determining the 
analysis including instrument make and model, reading times, 
calibrations factors applied and their derivation, etc.
• Nature of quality control procedures adopted (e.g. standards, 
blanks, duplicates, external laboratory checks) and whether 
acceptable levels of accuracy (i.e. lack of bias) and precision have 
been established.

See comments above.

Verification of 
sampling and assaying

• The verification of significant intersections by either 
independent or alternative company personnel.
• The use of twinned holes.
• Documentation of primary data, data entry procedures, data 
verification, data storage (physical and electronic) protocols.
• Discuss any adjustment to assay data.

See comments above.

Given that most of the quoted Mineral Resource and Ore 
Reserve relates to operating mines, verification is undertaken by 
means of annual reconciliations of actual production compared 
to the resource model. This informs the modifying factors used 
to derive the Ore Reserves (see Section 4).

Location of data 
points

• Accuracy and quality of surveys used to locate drill holes (collar 
and down-hole surveys), trenches, mine workings and other 
locations used in Mineral Resource estimation.
• Specification of the grid system used.
• Quality and adequacy of topographic control.

Since 1939, topographic and geodesic surveys have been 
undertaken to generate topographic maps scales 1:10,000 and 
1:5,000. 
Topographic and geodesic surveys are performed by specialist 
organisations under the instruction of Uralkali. 
 
At present, the hole coordinate location is performed using 
satellite double-frequency and single-frequency instruments 
based on the State Geodesic Polygonal Grid Class 4, in static 
mode, within 20 minutes, under plane accuracy 5 mm and height 
accuracy 10 mm.

Data spacing and 
distribution

• Data spacing for reporting of Exploration Results.
• Whether the data spacing and distribution is sufficient 
to establish the degree of geological and grade continuity 
appropriate for the Mineral Resource and Ore Reserve 
estimation procedure(s) and classifications applied.
• Whether sample compositing has been applied.

The general drill spacing of surface drill holes relative to Russian 
Resource classification categories (see Section 3 below) is as 
follows:
Berezniki Mines
A Category: less than 1,000m
B Category: between 1,000m and up to 2,000m
C1 Category: between 2,000m and 4,000m
C2 Category: ~4,000m (or greater) spacing
Solikamsk Mines
A Category: less than 1,200m
B Category: between 1,200m and up to 2,400m
C1 Category: between 2,400m and 4,000m
C2 Category: ~4,000m (or greater) spacing

In addition to the above, underground drilling is undertaken at the 
operating mine on a general spacing of approximately 400m. 

Mineral Resources Review
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Criteria JORC Code explanation Commentary

Orientation of data in 
relation to geological 
structure

• Whether the orientation of sampling achieves unbiased 
sampling of possible structures and the extent to which this is 
known, considering the deposit type.
• If the relationship between the drilling orientation and the 
orientation of key mineralised structures is considered to have 
introduced a sampling bias, this should be assessed and reported 
if material.

All drill holes have been drilled vertically through a flat lying/
gently dipping and undulating orebody, which SRK considers is 
appropriate.

Sample security • The measures taken to ensure sample security. Core samples taken from surface holes are kept in covered 
storage, until the state Examination is passed, after which this is 
discarded. 

Of the core material taken from underground holes, samples are 
prepared for chemical assays and physical and mechanic studies. 
Sample duplicates are kept in underground storages and are 
discarded after panels (blocks) are completely mined out.

Audits or reviews • The results of any audits or reviews of sampling techniques 
and data.

The work undertaken by SRK represents an audit of the Mineral 
Resource estimates derived by Uralkali. SRK considers the 
sample collection and assaying techniques to be appropriate for 
the style of geometry and style of mineralisation and the data 
is suitable for use in the Mineral Resource and Ore Reserve 
estimates. 

The Russian State authority RosGeoFond also reviews reports 
on resource re-estimations (via the 5GR statement submitted 
annually by Uralkali).  The Russian State Reserves Commission 
(GKZ) also undertakes audits and reviews of the resources 
statements.

Section 3 Estimation and Reporting of Mineral Resources

Criteria JORC Code explanation Commentary

Database integrity • Measures taken to ensure that data has not been corrupted 
by, for example, transcription or keying errors, between its initial 
collection and its use for Mineral Resource estimation purposes.
• Data validation procedures used.

SRK has reviewed the drill logs/assay results, plan view 
geological and resource block interpretations and resulting 
block listings and resource calculations and undertaken check 
calculations and found no material errors or omissions.

Site visits •Comment on any site visits undertaken by the Competent 
Person and the outcome of those visits.
•If no site visits have been undertaken indicate why this is the 
case.

SRK has undertaken an annual site visit since 2007 to the 
operating mines, processing plants and associated surface 
infrastructure facilities.

Geological 
interpretation

• Confidence in (or conversely, the uncertainty of) the 
geological interpretation of the mineral deposit.
• Nature of the data used and of any assumptions made.
• The effect, if any, of alternative interpretations on Mineral 
Resource estimation.
• The use of geology in guiding and controlling Mineral 
Resource estimation.
• The factors affecting continuity both of grade and geology.

High confidence in the geological interpretation of the 
deposit based on various phases of exploration and first hand 
observation from underground mining operations.

The upper and lower limits of the mineralisation are well defined.
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Criteria JORC Code explanation Commentary

Dimensions • The extent and variability of the Mineral Resource expressed 
as length (along strike or otherwise), plan width, and depth 
below surface to the upper and lower limits of the Mineral 
Resource.

Each deposit is flat lying/gently dipping and with minor 
undulations:

Berezniki Mine 2 (Durmanski Licence Area). This licence extends 
some 7.9km north-south and 7.7km east-west and covers an 
area of about 67km2. The average depth of the seams mined is 
about 345m and the average thickness between 2.5m and 4.5m.
Berezniki Mine 4 (Bygelso-Troitski Licence). This licence extends 
some 12km north-south and 17km east-west and covers an 
area of about 183km2. The average depth of the seams mined is 
about 320m and they have an average thickness of 3m.
Ust-Yayvinksy Mine (Ust-Yayvinsky Licence). This is currently 
under construction. The licence extends up to some 10.8km 
by 10.3km and covers an area of about 83km2. The average 
depth of the seams to be mined is about 390m and they have an 
average thickness of between 3and 5m.
Solikamsk Mine 1 (Solikamsk Lease Northern Part). This licence 
extends some 6.3km by 6.3km and covers an area of about 
44km2. The depth of the seams mined is between 260 and 
350m with they have a thickness of between 3 and 5.5m.
Solikamsk Mine 2 (Solikamsk Lease Southern Part). This licence 
extends some 8.6km by 7.3km and covers an area of about 
50km2. The depth of the seams mined is between 200 and 
300m and they have a thickness of between 4.5 and 6m.
Solikamsk Mine 3 (Novo-Solikamsk Licence). This licence 
extends some 16.4km by 8.9km and covers an area of about 
110km2. The depth of the seams mined is between 250 and 
380m with they have a thickness of between 3and 4m.
Polovodovsky. This licence extends up to some 30km by 29km 
and covers an area of about 381km2. The average depth of the 
seams is about 270m and they have a thickness of between 
3.4-4.2m. The Polovodovsky licence contains Mineral Resources 
only while all other licences have declared Ore Reserves (see Section 
4 below).

Estimation and 
modeling techniques

• The nature and appropriateness of the estimation technique(s) 
applied and key assumptions, including treatment of extreme 
grade values, domaining, interpolation parameters and 
maximum distance of extrapolation from data points. If a 
computer assisted estimation method was chosen include a 
description of computer software and parameters used.
• The availability of check estimates, previous estimates and/
or mine production records and whether the Mineral Resource 
estimate takes appropriate account of such data.
• The assumptions made regarding recovery of by-products.
• Estimation of deleterious elements or other non-grade 
variables of economic significance (e.g. sulphur for acid mine 
drainage characterisation).
• In the case of block model interpolation, the block size 
in relation to the average sample spacing and the search 
employed.
• Any assumptions behind modelling of selective mining units.
• Any assumptions about correlation between variables.
• Description of how the geological interpretation was used to 
control the resource estimates.
• Discussion of basis for using or not using grade cutting or 
capping.
• The process of validation, the checking process used, 
the comparison of model data to drill hole data, and use of 
reconciliation data if available.

Each seam and each mine is treated separately in the resource 
estimation procedure. In each case the horizons are first divided 
into blocks such that each sub-divided block has reasonably 
consistent borehole spacing within it; that is more intensely 
drilled areas are subdivided from less intensely drilled areas. Each 
resulting “resource block” is then evaluated separately using the 
borehole intersections falling within that block only.
Specifically, composited K2O and MgO grades are derived for 
each borehole that intersected each block and mean grades 
are then derived for each block by simply calculating a length 
weighted average of all of these composited intersections. No 
top cuts are applied and all intersections are allocated the same 
weighting. 
A separate plan is produced for each seam showing the results 
of the above calculations, the lateral extent of each sub-block, 
and any areas where the seams are not sufficiently developed. 
The aerial coverage of each block is then used with the mean 
thickness of the contained intersections to derive a block volume. 
The tonnage for each block is then derived from this by applying 
a specific gravity factor calculated by averaging all of the specific 
gravity determinations made from samples within that block. 
The data for each resulting block is plotted on a Horizontal 
Longitudinal Projection (HLP). This shows the horizontal 
projection of the extent of each block as well as its grade and 
contained tonnage. The HLP also shows the block classification, 
this being effectively a reflection of the confidence in the 
estimated tonnes and grade.
SRK considers the Mineral Resource estimation methodology to 
be appropriate for the geometry and style of mineralisation and 
available data.
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Criteria JORC Code explanation Commentary

Moisture • Whether the tonnages are estimated on a dry basis or with 
natural moisture, and the method of determination of the 
moisture content.

The resource estimates are expressed on a dry tonnage basis and 
in-situ moisture content is not estimated.

Cut-off parameters • The basis of the adopted cut-off grade(s) or quality 
parameters applied.

Uralkali’s sylvinite Mineral Resource statements are based on 
a minimum seam thickness of 2m and a minimum block grade 
which dependent on the mine varies between 11.4% and 15.5% 
K2O. Uralkali’s carnalite Mineral Resource statements are based 
on a minimum seam thickness of 2m and a minimum block grade 
of 7.2% MgO.

Mining factors or 
assumptions

• Assumptions made regarding possible mining methods, 
minimum mining dimensions and internal (or, if applicable, 
external) mining dilution. It is always necessary as part of the 
process of determining reasonable prospects for eventual 
economic extraction to consider potential mining methods, 
but the assumptions made regarding mining methods and 
parameters when estimating Mineral Resources may not always 
be rigorous. Where this is the case, this should be reported with 
an explanation of the basis of the mining assumptions made.

Five of the seven areas with a reported Mineral Resource are 
underground mines (room and pillar) which have been operating 
for a number of years. 

Ust-Yayvinsky is under construction and studies have been 
undertaken to determine the economic viability of this. A Room 
and Pillar mining method is also planned for this mine. Refer to 
Section 4 for mining factors and assumptions for conversion to 
Ore Reserves.

Polovodovsky is currently reported as a Mineral Resource only 
and feasibility studies are underway for the development of this. 

Metallurgical factors 
or assumptions

• The basis for assumptions or predictions regarding 
metallurgical amenability. It is always necessary as part of the 
process of determining reasonable prospects for eventual 
economic extraction to consider potential metallurgical 
methods, but the assumptions regarding metallurgical treatment 
processes and parameters made when reporting Mineral 
Resources may not always be rigorous. Where this is the case, 
this should be reported with an explanation of the basis of the 
metallurgical assumptions made.

Refer to comment above regarding mining factors and 
assumptions and also to Section 4 regarding Ore Reserves.

Environmental factors 
or assumptions

• Assumptions made regarding possible waste and process 
residue disposal options. It is always necessary as part of the 
process of determining reasonable prospects for eventual 
economic extraction to consider the potential environmental 
impacts of the mining and processing operation. While at this 
stage the determination of potential environmental impacts, 
particularly for a greenfields project, may not always be well 
advanced, the status of early consideration of these potential 
environmental impacts should be reported. Where these 
aspects have not been considered this should be reported with 
an explanation of the environmental assumptions made.

Existing infrastructure is in place at the operating mines including 
facilities to dispose of salt and slimes waste. Expansion of these 
facilities or construction of new ones can take place as required.

Bulk density • Whether assumed or determined. If assumed, the basis for 
the assumptions. If determined, the method used, whether wet 
or dry, the frequency of the measurements, the nature, size and 
representativeness of the samples.
• The bulk density for bulk material must have been measured 
by methods that adequately account for void spaces (vugs, 
porosity, etc.), moisture and differences between rock and 
alteration zones within the deposit.
• Discuss assumptions for bulk density estimates used in the 
evaluation process of the different materials.

Bulk density measurements are taken from historical drill core 
samples and also actual measurements during the course of 
operations.

Classification • The basis for the classification of the Mineral Resources into 
varying confidence categories.
• Whether appropriate account has been taken of all relevant 
factors (i.e. relative confidence in tonnage/grade estimations, 
reliability of input data, confidence in continuity of geology and 
metal values, quality, quantity and distribution of the data).
• Whether the result appropriately reflects the Competent 
Person’s view of the deposit.

SRK has reclassified the Russian classification categories in 
accordance with the JORC Code.

Generally, SRK has reported those blocks classified as A or B 
per the Russian classification system as Measured, those blocks 
classified as C1 as Indicated and those blocks classed as C2 as 
Inferred.

SRK considers the quantity and quality of data that underpins 
the estimation and classification given to be appropriate for the 
categories used.
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Criteria JORC Code explanation Commentary

Audits or reviews • The results of any audits or reviews of Mineral Resource 
estimates.

The work undertaken by SRK represents an audit of the Mineral 
Resource estimates derived by Uralkali. SRK considers the sample 
collection and assaying techniques to be appropriate for the style 
of geometry and style of mineralisation and the data is suitable 
for use in the Mineral Resource and Ore Reserve estimates.

The Russian State authority RosGeoFond also reviews reports 
on resources re-estimations (via the 5GR statement submitted 
annually by Uralkali). The Russian State Reserves Commission 
(GKZ) also undertakes audit and reviews of the resources 
statements.

Discussion of relative 
accuracy/ confidence

• Where appropriate a statement of the relative accuracy 
and confidence level in the Mineral Resource estimate 
using an approach or procedure deemed appropriate by the 
Competent Person. For example, the application of statistical or 
geostatistical procedures to quantify the relative accuracy of the 
resource within stated confidence limits, or, if such an approach 
is not deemed appropriate, a qualitative discussion of the 
factors that could affect the relative accuracy and confidence of 
the estimate.
• The statement should specify whether it relates to global 
or local estimates, and, if local, state the relevant tonnages, 
which should be relevant to technical and economic evaluation. 
Documentation should include assumptions made and the 
procedures used.
• These statements of relative accuracy and confidence of the 
estimate should be compared with production data, where 
available.

The Mineral Resource estimates have been prepared and 
classified in accordance with the Russian system of reporting 
resources and have been re-classified by SRK using the 
terminology and guidelines of the JORC Code (2012). 

The resource quantities should be considered as global estimates.

Five of the seven areas with Mineral Resources are operating 
mines and also have Ore Reserves declared. Uralkali undertakes 
annual reconciliations and SRK has used this information in 
deriving appropriate Modifying Factors for conversion to Ore 
Reserves (Refer to Section 4 below).

Section 3 Estimation and Reporting of Ore Reserves

Criteria JORC Code explanation Commentary

Mineral Resource 
estimate for 
conversion to Ore 
Reserves

• Description of the Mineral Resource estimate used as a basis 
for the conversion to an Ore Reserve.
• Clear statement as to whether the Mineral Resources are 
reported additional to, or inclusive of, the Ore Reserves.

The Mineral Resource estimates as presented in Table 3 3 
and Table 3 4 of this report have been used as the basis for 
conversion to Ore Reserves as presented in Table 4 2 and Table 
4 3 respectively.

The Mineral Resources presented are inclusive of those Mineral 
Resources converted to Ore Reserves.

SRK has restricted the Ore Reserves to the material planned to 
mined during the next 20 years.

Site visits • Comment on any site visits undertaken by the Competent 
Person and the outcome of those visits.
• If no site visits have been undertaken indicate why this is the 
case.

SRK has undertaken an annual site visit since 2007 to the 
operating mines, processing plants and associated surface 
infrastructure facilities.

Study status • The type and level of study undertaken to enable Mineral 
Resources to be converted to Ore Reserves.
• The Code requires that a study to at least Pre-Feasibility 
Study level has been undertaken to convert Mineral Resources 
to Ore Reserves. Such studies will have been carried out and 
will have determined a mine plan that is technically achievable 
and economically viable, and that material Modifying Factors 
have been considered.

Berezniki Mines 2 and 4 and Solikamsk Mines 1, 2 and 3 are all 
operating mines and have a 20 year mine plan. SRK has verified 
that the mine plans are both technically and economically 
feasible for each mine.

Ust-Yayvinsky is currently under construction and has been the 
subject of Feasibility Studies to determine the technical and 
economic viability of this.

No Ore Reserves are declared for the Polovodovsky site.
Cut-off parameters • The basis of the cut-off grade(s) or quality parameters applied. Refer to Section 3 above.

Mineral Resources Review
CONTINUED
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Criteria JORC Code explanation Commentary

Mining factors or 
assumptions

• The method and assumptions used as reported in the Pre-
Feasibility or Feasibility Study to convert the Mineral Resource to 
an Ore Reserve (i.e. either by application of appropriate factors by 
optimisation or by preliminary or detailed design).
• The choice, nature and appropriateness of the selected mining 
method(s) and other mining parameters including associated 
design issues such as pre-strip, access, etc.
• The assumptions made regarding geotechnical parameters (eg 
pit slopes, stope sizes, etc),grade control and pre-production 
drilling.
• The major assumptions made and Mineral Resource model 
used for pit and stope optimisation (if appropriate).
• The mining dilution factors used.
• The mining recovery factors used.
• Any minimum mining widths used.
• The manner in which Inferred Mineral Resources are utilised 
in mining studies and the sensitivity of the outcome to their 
inclusion.
• The infrastructure requirements of the selected mining 
methods.

All mines are operated by room and pillar methods using 
continuous miners which is a proven method for this type of 
deposit and has been used at these operations for many years.

The Modifying Factors applicable to the derivation of Ore Reserves 
comprise estimates for ore losses and planned and unplanned 
dilution associated with the separation of the ore and waste. This 
is normally a function of the orebody characteristics and mining 
methods selected. The Modifying Factors considered by SRK to be 
appropriate for the sylvinite and carnalite being mined at each of 
the assets are shown in Table 4 1 of this report. These have been 
derived by SRK from analysis of actual production data.

No Inferred Mineral Resources are included within the Mine Plan

Each mine requires access via shafts and is supported by 
appropriate surface infrastructure. 

A new shaft complex is currently under construction for the Ust-
Yayvinsky mine. 

Metallurgical factors 
or assumptions

• The metallurgical process proposed and the appropriateness 
of that process to the style of mineralisation.
• Whether the metallurgical process is well-tested technology 
or novel in nature.
• The nature, amount and representativeness of metallurgical 
test work undertaken, the nature of the metallurgical domaining 
applied and the corresponding metallurgical recovery factors 
applied.
• Any assumptions or allowances made for deleterious 
elements.
• The existence of any bulk sample or pilot scale test work and 
the degree to which such samples are considered representative 
of the orebody as a whole.
• For minerals that are defined by a specification, has the ore 
reserve estimation been based on the appropriate mineralogy to 
meet the specifications?

There are 6 processing facilities in operation to process the 
mined material from the various mining operations. These utilise 
existing and proven technology and have been operating for 
a number of years. This gives a high level of confidence in the 
assumed plant feed tonnages and recoveries to final product 
assumed in the 20 year mine plans.

Mined material from Ust-Yayvinsky will be processed in one of 
the existing processing facilities located in Berezniki.

Environmental • The status of studies of potential environmental impacts of 
the mining and processing operation. Details of waste rock 
characterisation and the consideration of potential sites, status 
of design options considered and, where applicable, the status 
of approvals for process residue storage and waste dumps 
should be reported.

Waste in the form of salt residue and slimes waste are disposed 
of in existing waste storage facilities and have remaining 
capacity and/or can be expanded as necessary.

Uralkali has confirmed that all environmental permits required 
for all current and future operations are in place. This includes 
permits related to: 
• Harmful (polluting) emissions into atmospheric air; 
• Discharges of polluting substances and micro-organisms into 
water bodies; 
• Resolutions regarding use of water bodies; 
• Documents establishing limits of wastes generation and 
wastes disposal.

When the validity of issued permits expires, new permits are 
obtained as required

Infrastructure • The existence of appropriate infrastructure: availability of land 
for plant development, power, water, transportation (particularly 
for bulk  commodities), labour, accommodation; or the ease with 
which the infrastructure can be provided, or accessed.

The area around the Berezniki and Solikamsk mines and 
processing facilities are serviced with adequate power, water, 
transportation and accommodation infrastructure for existing and 
planned future operations.

Additional Information
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Criteria JORC Code explanation Commentary

Costs • The derivation of, or assumptions made, regarding projected 
capital costs in the study.
• The methodology used to estimate operating costs.
• Allowances made for the content of deleterious elements.
• The source of exchange rates used in the study.
• Derivation of transportation charges.
• The basis for forecasting or source of treatment and refining 
charges, penalties for failure to meet specification, etc.
• The allowances made for royalties payable, both Government 
and private.

Forecast operating costs are based on actual costs incurred and 
adjusted as required.

Project capital costs are derived on a project by project basis in-
house from first principles by a team of experienced engineers.

Revenue factors • The derivation of, or assumptions made regarding revenue 
factors including head grade, metal or commodity price(s) 
exchange rates, transportation and treatment charges, penalties, 
net smelter returns, etc.
• The derivation of assumptions made of metal or commodity 
price(s), for the principal metals, minerals and co-products.

For the purpose of the 20 year Business Plan, Uralkali assumes 
a long term commodity price of USD235/t (weighted average of 
domestic and export prices).

Market assessment • The demand, supply and stock situation for the particular 
commodity, consumption trends and factors likely to affect 
supply and demand into the future.
• A customer and competitor analysis along with the 
identification of likely market windows for the product.
• Price and volume forecasts and the basis for these forecasts.
• For industrial minerals the customer specification, testing and 
acceptance requirements prior to a supply contract.

Detailed analysis on demand, supply and stocks for the potash 
sector are widely available in the public domain.

Uralkali has been successfully producing and selling potash 
products for a number of years.

Economic • The inputs to the economic analysis to produce the net 
present value (NPV) in the study, the source and confidence of 
these economic inputs including estimated inflation, discount 
rate, etc.
• NPV ranges and sensitivity to variations in the significant 
assumptions and inputs.

Uralkali has produced a real terms 20 year Business Plan in USD 
for the existing operations and the new Ust-Yayvinsky mine and 
this has been reviewed by SRK to confirm the economic viability 
of the operations.

Forecast operating costs are based on operating experience 
and actual historical costs, adjusted as required.  Project capital 
costs have been derived from first principles in-house.

Social • The status of agreements with key stakeholders and matters 
leading to social licence to operate.

Uralkali’s social obligations are established by subsoil use terms 
and conditions (license agreements) to subsoil use licenses.  
Uralkali complies to the subsoil use terms and conditions 
established.

Other To the extent relevant, the impact of the following on the 
project and/or on the estimation and classification of the Ore 
Reserves:
• Any identified material naturally occurring risks.
• The status of material legal agreements and marketing 
arrangements.
• The status of governmental agreements and approvals critical 
to the viability of the project, such as mineral tenement status, 
and government and statutory approvals. There must be 
reasonable grounds to expect that all necessary Government 
approvals will be received within the timeframes anticipated 
in the Pre-Feasibility or Feasibility study. Highlight and discuss 
the materiality of any unresolved matter that is dependent on a 
third party on which extraction of the reserve is contingent.

The main technical risk to underground potash mines is through 
water ingress. Uralkali has historically closed two mines due to 
previous flooding incidents. Berezniki Mine 1 operated from 1954 
but flooded late in 2006 while Berezniki 3 operated from 1973 
until flooding in 1986.

Solikamsk-2 experienced water ingress in November 2014 and 
this has been taken into account of in the current Business Plan. 
Measures put in place by Uralkali in late 2014 and during 2015 
indicate this incident is currently under control.

Uralkali sells its product on both the domestic and international 
markets. The majority of sales are performed through off-take 
agreements with customers and these are typically renegotiated 
on an annual basis in terms of both quantity and price. Uralkali has 
an established marketing team that is responsible for all legal and 
marketing issues related to off-take agreements with customers.

The status of each Exploration and Mining Licence is summarised 
in Table 1 1 of this report. The licenses for the operating and 
development mines will expire within the term of the 20 year 
Business Plan, even though some of these mines are planned to 
continue operating beyond this time and have Mineral Resources 
and Ore Reserves to support this. SRK considers it reasonable to 
expect that Uralkali will obtain extensions to these licences in due 
course on application as long as it continues to fulfil its licence 
obligations.

Mineral Resources Review
CONTINUED

Additional Information



SOLID FOUNDATIONS FOR FUTURE GROWTH

185

Integrated Report 2016   URALKALI   

About C
om

pany
Strategic 
R

eport
C

orporate Social 
Responsibility

C
orporate 

G
overnance

Financial  
Statem

ents
Additional  
Inform

ation
Strategic  
Report 

C
orporate Social 

Responsibility
C

orporate 
G

overnance
Financial  
Statem

ents
A

dditional  
Inform

ation
About C

om
pany

Strategic  
Report 

C
orporate Social 

Responsibility
C

orporate 
G

overnance
Financial  
Statem

ents
A

dditional  
Inform

ation

Criteria JORC Code explanation Commentary

Classification • The basis for the classification of the Ore Reserves into 
varying confidence categories.
• Whether the result appropriately reflects the Competent 
Person’s view of the deposit.
• The proportion of Probable Ore Reserves that have been 
derived from Measured Mineral Resources (if any).

SRK’s audited Ore Reserve statement is confined to those seams 
that are currently being considered for mining within the next 20 
years only.  

Specifically, SRK has classed that material reported as a Measured 
Mineral Resource, and which is planned to be exploited within 
the first ten years of the Business Plan, as a Proved Ore Reserve; 
and that material reported as an Indicated Mineral Resource, and 
which is planned to be exploited within the Business Plan, and 
also that material reported as a Measured Mineral Resource, but 
which is planned to be mined during the following 10 years of 
the Business Plan, as a Probable Ore Reserve. 

Audits or reviews • The results of any audits or reviews of Ore Reserve estimates. SRK has derived the Ore Reserve estimates presented in this 
report.

Discussion of relative 
accuracy/confidence

• Where appropriate a statement of the relative accuracy and 
confidence level in the Ore Reserve estimate using an approach 
or procedure deemed appropriate by the Competent Person. 
For example, the application of statistical or geostatistical 
procedures to quantify the relative accuracy of the reserve 
within stated confidence limits, or, if such an approach is not 
deemed appropriate, a qualitative discussion of the factors 
which could affect the relative accuracy and confidence of the 
estimate.
• The statement should specify whether it relates to global or 
local estimates, and, if local, state the relevant tonnages, which 
should be relevant to technical and economic evaluation.
• Documentation should include assumptions made and the 
procedures used.
• Accuracy and confidence discussions should extend to 
specific discussions of any applied Modifying Factors that may 
have a material impact on Ore Reserve viability, or for which 
there are remaining areas of uncertainty at the current study 
stage.
•  It is recognised that this may not be possible or appropriate 
in all circumstances. These statements of relative accuracy and 
confidence of the estimate should be compared with production 
data, where available.

SRK can confirm that the Ore Reserve defined in Table 4 2 and 
Table 4 3 of this report, for sylvinite and carnalite respectively, 
have been derived from the resource blocks provided to SRK and 
incorporate sufficient estimates for ore losses and dilution based 
on actual historical data. 

The break-even price required to support this statement is 
between USD60-75/tonne in January 2016 terms and based 
on current expectation of inflation and exchange rates. This 
is calculated as the price required to cover all cash operating 
costs excluding distribution. Finally, SRK can also confirm that 
no Inferred Mineral Resources have been converted to Ore 
Reserves.

The large difference between SRK’s audited Mineral Resource 
statement and its audited Ore Reserve statement is partly a 
function of the relatively low mining recovery inherent in the 
Room and Pillar mining method employed. It is also partly 
a function of the fact that SRK has limited the Ore Reserve 
statement to that portion of the Mineral Resource on which an 
appropriate level of technical work has been completed. In this 
case this relates to the period covered by the remaining 20 years 
of Uralkali’s Business Plan.

Notwithstanding this, SRK considers that the actual life of some 
of the mines will extend beyond the current 20 year period 
covered by the Business Plan. 

Additional Information


