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 This document reviews the following Appendices in the Ajax Environmental Impact 
Study. I have focused on the soils, geology and landform portions of the report. I have used 
screen captures for maps, tables and text sections that are to large to re-type. The documents 
were copy protected and text could not be copied and pasted.
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1. Web site documents missing

 In compiling this report I was provided with the initial data by an organization I had 
agreed to assist in evaluating the soils component of this project. I was asked to do a presentation 
at Thompson Rivers University on April 6, 2016. I was advised to use the latest data posed for 
public	access.	I	discovered	first,	that	not	all	files,	especially	the	large	ones	would	down	load	and	
second, only the Appendices for Chapter 3 were present. Figure 1 is from the http://a100.gov.
bc.ca/appsdata/epic/html/deploy/epic_document_362_39700.html

Figure 1  Screen capture showing appendi-
ces for Chapter 3 only.

 Missing are the following chapter appendi-
ces:

Chap 4 (17); 
Chap 6 (28); 
Cited Appendices in Chapter 6 - 6.2-F & 6.2-G 
are missing; 
Chap 7 (2); 
Chap 8 (3); 
Chap 9 (3); 
Chap 10 (3); 
Chap 11 (2); 
Chap 15 (6); 
Chap 17 (9).

 How can the public be assured all data was 
made public?

1. Web site documents missing
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2. Appendix 3 – E - Baseline Soil Characterization Study

 A series of Figures (2 - ***follow with my comments after each one. The yellow high-
lighted text is the focus of my comments.

Figure 2  There is no map showing 526 sites in this appendix. Nor is there any reference as to 
where a map showing the location of these sites is to be found. Texture, apart from 32 discussed 
later	in	this	report,	were	not	done	according	to	the	Canadian	System	of	Soil	Classification	tex-
tural classes. Structure was never done in any of the soils sections examined in other appendices. 
Consistence was not done. Coarse fragment percentages were not done except for 32 samples in 
the report.

Figure 3  There is no map showing where full inspection sites were done and what the pit depths 
were. Only the letters A, B and C are used. Horizon types, Ah, Bm, Ck etc. are not used and are 
only found in the Soils of the Ashcroft Map Area report (1992). There is no evidence that soil 
hand textures were ever done. Every texture encountered in all soil bore holes, machine dug pits 
or scratch pits were either silts or sands or gravels. Clay was rarely reported. Mottles were never 
recorded	and	would	have	occurred	in	wet	sites.	Soil	classification	to	the	subgroup	and	associa-
tion levels were taken directly from the Soils of the Ashcroft Map Area (1992).

2. Appendix 3 – E - Baseline Soil Characterization Study
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Figure 4  This may be referring to the pits that were sampled and discussed later. 32 pits were 
analyzed for texture and coarse fragments and are discussed later. Hand texturing was not done. 
Structure	and	consistence	were	not	done	nor	were	mottles	identified.	Carbonates	do	not	appear	to	
have	been	done	in	the	field.	The	scratch	pit	soils	were	never	classified	or	described	according	to	
the	Canadian	System	of	Soil	Classification	(CSSC)	(1998).	

2. Appendix 3 – E - Baseline Soil Characterization Study

Figure 5 There were no photographs in this appendix.

Figure 6 This was done and is the only useful information regarding soils I have found in the 
sections	I	have	reviewed.	My	findings	using	the	data	provided	are	discussed	later.
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Figure 8 This report used the Canada Dept. of Agriculture. 1974 revised. The System of Soil 
Classification	for	Canada;	Publications	1455.	Ottawa.	255	pp.	and	the	Canada	Soil	Survey	Com-
mittee.	1978.	The	Canadian	System	of	Soil	Classification.	Research	Branch	Canada	Dept.	of	
Agriculture, Publication 1646. Ottawa. 164 pp. The Soils of Ashcroft report uses outdated terms 
that	do	not	appear	in	the	Canadian	System	of	Soil	Classification	(1998)	as	claimed	in	Figure 3. 

Figure 9 Degraded and Carbonated are terms not used in the Canadian System of Soil Clas-
sification	(1998).	These	terms	carry	over	into	Chapter	6.	It	seems	clear	that	the	authors	of	this	
appendix took all the soils information from the Ashcroft report.

Figure 6 The soil association levels are taken directly from the Soils of Ashcroft report! The 7 
SMU’s contain the old soil terminology discussed in Figure 9.

Figure 10 The wording of the table caption suggests that the consultants did the work when this 
material is taken from the soils of Ashcroft Report.



Page 62. Appendix 3 – E - Baseline Soil Characterization Study

Figure 10 The boundaries are identical to the Soils of Ashcroft Map sheet. They have merged 
soil associations of the same name and lost the soil association component the landform clas-
sification	component	and	slope	class	component.	This	map	has	been	generalized	and	detail	has	
been lost. The Trapp Lake Soils (TP) highlighted in yellow in the Legend and blue at the top of 
the map containing the yellow highlight is an amalgamation of three TP units with different soil 
associations, landforms and slope class components. Why generalize the soils information when 
soils detail for this assessment should be at it highest level? The soils of Aschroft Report is a 
reconnaissance level report and generalized to begin with as shown in Figure 11.

Figure 11 The map scale is 
1:100,000. The square boxes are soil 
sample sites. There are no soil pits 
in Ajax study area (red ellipse). The 
soil mapping was done using aerial 
photographs and extrapolation of 
soil information from sites located, 
often, may kilometers away.

There is no evidence that any soil 
classification	work	was	done	but	it	
was taken from the Soils of Ashcroft 
report. 
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Figure 12 This a portion of Figure 2 from Appendix 3 - E. The Eolian (wind blown silt from the 
“large glacial lacustrine benches”) has the overburden stockpile sitting on top of it. Silt is highly 
mobile in water and is susceptible to erosion by water even at depth. Placing the overburden on 
this	material	is	hazardous	since	the	water	that	flows	in	existing	streams	and	ground	water	may	be	
forced to move in different directions that could lead to sub surface erosion and collapse of the 
stockpile. 

Figure 13 Where are these 526 soil inspection sites? They are not shown in this appendix. I have 
not found in any appendices any information where these sites are located. The Degraded and 
Calcareous	terms	are	from	the	1974	and	1978	classification	systems	not	the	1998	as	claimed.	
This raises questions on what was really done or more importantly the credibility of this report.
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Figure 14 The represented soil association and components are from the Soils of Ashcroft report 
and are not produced via the methods claimed in this report. The average horizon depths were 
obtained	in	the	field.	From	this	data	the	total	volumes	of	top	soil	were	determined	for	mine	recla-
mation  

Figure 15 The red sample sites used to determine depth, lab textures and elemental composition.
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Figure 16 There were 53 sample sites. Of those 32 soil texture analysis were done. The method 
was not given. 22 soil textures were silt loam. The average percent silt in the 22 silt loam tex-
tures was 53%. The average percent silt in all 32 sample was 47.5%

1. Average coarse fragment content is 13.5% for all 32 samples

2. 4,796,000 m3 of top soil is going to be removed

3. 4,796,000 m3 * 13.5% = 647,460 m3 of coarse fragments (CF) (Particles > 2 mm)

4. 4,796,000 m3 - 647,460 m3  CF = 4,148,540 m3   of soil (texture is % sand, silt and clay) 
 (particles =< 2 mm)

5. The average % silt from all silt values is 47.5%.

6. 4,148,540 m3 * 47.5% = 1,970,557 m3 of silt in the A and B horizons only.

There will be 5,959,837 m3 of overburden removed. What geologists, in this case, refer to as 
overburden to a soil scientist is the C horizon. The C horizon is the parent material. Through soil 
forming processes the A and B horizons develop from the C horizon. Therefore the texture of 
the C horizon will have the same texture as the A and B. Based on our 47.5% silt from the A and 
B and 13.5% coarse fragments from the same two horizons we can calculate the % Silt in the 
overburden.

1. Average coarse fragment content is 13.5% for all 32 samples

2. 5,959,837 m3 of C horizon (overburden) soil is going to be removed

3. 5,959,837 m3 * 13.5% = 804,580 m3 of coarse fragments (CF) (Particles > 2 mm)

4. 5,959,837 m3 - 804,580 m3  CF= 5,155,257 m3   of soil (texture is % sand, silt and clay) 
 (particles =< 2 mm)
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5. The average % silt from all silt values is 47.5%.

6. 5,155,257 m3 * 47.5% = 2,422,970 m3 of silt in the C horizon (over burden).

7. 1,970,557 m3 of silt (A and B) + 2,422,970 m3 of silt (C) = 4,393,527 m3 of silt

8. A loam textured soil weighs 1.28 tons / m3 

9. 4,393,527 m3 * 1.28 tons / m3 =  5,623,714 tons of silt

 This volume and weight of silt will be piled where? On the City of Kamloops border with 
Aberdeen Figure 17.

Figure 17 Reclamation, topsoil and overburden stock piles containing 4,393,527 m3 of silt or 
5,623,714 tons of silt are located on the city boundary waiting to be blown into Aberdeen and 
the city.

However, the volume of topsoil and overburden to be stripped is significantly lower than 
the 16 Mt + 8 Mt of overburden and 30 Mt of topsoil (54 Mt total) to be piled on the 
EMRSF (Figure 20) from page 2 of Appendix 10.1-A Air Quality Technical Data Report. I 
will	calculate	the	%	silt	using	this	figure	data.	I	will	do	the	best	I	can	using	information	from	the	
Ajax reports to calculate the tons of silt being created for each activity.

There	is	so	much	confusion	and	reporting	of	different	figures	in	various	places	in	these	docu-
ments	that	trying	to	make	sense	and	figure	out	what	is	exactly	going	on	confusing	and	frustrating	
and clearly demonstrates incompetence on the author’s parts not to coordinate and cross refer-
ence information.  
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Figure 18 This information is found in Appendix E 
of Appendix 10 Air Quality Technical Data Report. 
Table E - 3 page 332.

Silt = 5% for haul roads
Silt = 4.9% for access roads

Silt = 1.3% for rock
Silt = 6.9% for bulldozing ore 
Silt = 4.1% for pit

Silt = 1.3% for rock
Silt = 11% for tailings
Silt = 4.0% for ore

Figure 19 This table is found on page 128 of the KGHM Ajax Project NI 43 - 101 Technical 
Report Feasibility Study Update. Effective Date February 19, 2016. There is data in this table 
not included in the Application so the data is not admissible and the government agencies are not 
required to review this study as it is not in the original application. There is another 18,034,000 
tons of overburden/topsoil not included, in the application, that will be added to the East Waste 
Rock Dump in years 3 to 6. Also the ore low and medium grade rehandling was not included in 
the Application. With the silt values from Figure 18 we can still calculate some volumes.

3. Appendix 10.1 Air Quality Technical Data Report
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 Using data provided in Figure 17 and Figure 18 we can make some silt volume esti-
mates from a number of sources. I cannot calculate the volume OD silt generated by bulldozing 
and	vehicle	traffic.

The additional 18,034,000 tons  additional topsoil and overburden will be added in years 
3 - 6 (Figure 19)

1. Average coarse fragment content is 13.5% and silt content for top soil and overburden is  
47.5%. 

2. 18,034,000 tons  additional topsoil and overburden will be added in years 3 - 6

3. 18,034,000 tons * 13.5% = 2,434,590 tons coarse fragments 

4. 18,034,000 tons - 2,434,590 m3  CF = 15,599,410 tons of soil

6. 15,599,410 tons * 47.5%= 7,409,720 tons of silt in the top soil and overburden will be 
added to the East Waste Rock Dump in years 3 to 6.

The 54,000,000 tons  of topsoil and overburden report in Figure 20

1. Average coarse fragment content is 13.5% and silt content for top soil and overburden is  
47.5%. 

2. 54,000,000 tons  topsoil and overburden from Figure 20

. 54,000,000 tons * 13.5% = 7,290,000 tons coarse fragments 

4. 54,000,000 tons - 7,290,000 m3  CF = 46,710,000 tons of soil

6. 46,710,000 tons * 47.5%= 22,187,250 tons of silt in the top soil and overburden will be 
added to the East Waste Rock Dump

Silt generated from waste rock. (Figure 19)

1. 1,130,156,00 tons * 1.3% for rock = 14,692,028 tons of silt

Silt generated from ore re-handling (not included in mill feed in (Figure 19).

1. 66,695,000 tons * 4.0% for ore = 2,667,800 tons of silt

 

3. Appendix 10.1 Air Quality Technical Data Report



Page 13

Figure 20 This data is from page 2 of Appendix 10.1 Air Quality Technical Data report. There 
are 54 Mt of topsoil and overburden that is far higher than the tonnage reported in Appendix 3 - 
E.

Silt generated from Mill feed and Ore to Stockpile (Figure 19).

1. 359,598, 000 tons to mill + 66,695,000 tons to stock = 426,293,000 tons

2. 426,293,000 tons * 4.0% for ore = 17,051,720 tons of silt

Silt generated from tailings pond 11% is too low and unrealistic. A professional estimate is 
more like 40% and it will probably be higher.

1. 426,293,000 tons of ore will go to the mill. 1% will be concentrated.

2. 426,293,000 tons * 1% = 4,262,930 tons of concentrate

3. 426,293,000 tons - 4,262,930 tons of concentrate = 422,030,070 tons to tailings pond

4. 422,030,070 tons * 40% silt for tailings (Figure 18) = 168,812,028 tons of silt 

3. Appendix 10.1 Air Quality Technical Data Report
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Silt generated from bulldozing ore

1. Total bulldozing of ore including re-handling is 492,988,000 tons from Figure 19

2. 492,988,000 tons * 6.9% for bulldozing ore = 34,016,172 tons of silt

Silt Totals in Tons

From Appendix 3 - E        7,594,271 tons of silt

Additional topsoil         7,409,720 tons of silt 

The 54,000,000 tons  of topsoil and overburden             22,187,250 tons of silt 

Silt generated from waste rock.                14,692,028 tons of silt

Silt generated from ore re-handling      2,667,800 tons of silt

Silt generated from Mill feed and Ore to Stockpile   17,051,720 tons of silt

Silt generated from tailings pond               168,812,028 tons of silt 

Silt generated from bulldozing ore      34,016,172 tons of silt

Total                  274,430,989 tons of silt

 I read some where that the mine life was to be 20 years but have also heard that the life is 
23 years. 

274,430,989 tons of silt / 20 years / 365 /days/year = 37,593 tons of silt will be produced on 
average per day

These figures do not include silt created by blasting and hauling!

Tons per day were for operations and construction were calculated from the tables in Figures 
20A and 20B

37,593 tons of silt / day + 432 tons silt / day for construction + 1,714 tons / day for opera-
tions = 39,739 tons silt / day. (Is blasting included in this?) .

A loam textured soil weighs 1.28 tons / m3

In cubic meters that is 39,739 tons / 1.28 tons / m3 = 31,046 m3  silt / day

An	average	bath	tub	filled	5	times	=	1	m3  5 * 31,046 m3	is	equal		to	filling	your	bath	tub	155,230 
times in one day.
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Figure 20A I’m not sure how this table works. How can the construction daily rate be 99 tons / 
day and the annual rate be 54.4 tons for open pit. How can roads be 332.5 tons per day and an-
nual be 193.4 tons?

Open pit and roads construction daily silt rates make sense with the numbers calculated on the 
page 14 and have been added to the daily silt level

1. 99 tons / day + 332.5 tons / day = 432 tons silt / day for roads and pit construction

Having to search, calculate through different documents tables etc.  attests to the convoluted 
nature on how information is presented in this entire report.
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Figure 20B I’m not sure how this table works. How can the operations daily rate be 524 tons / 
day and the annual rate be 302 tons for open pit. How can roads be 1190 tons per day and annual 
be 697 tons?

Open pit and roads daily operation silt rates make sense with the numbers previously calculated 
and have been added to the daily silt level

1. 524 tons / day + 1190 tons / day = 1714 tons / day for roads and pit for operations have 
been added to the daily silt volume on page 14.

Having to search, calculate through different documents tables etc.  attests to the convoluted 
nature on how information is presented in this entire report.
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 Chemical analysis was done for metals in Appendix 3 - E. The results are sumarized 
here. Also presented is comparison metal analysis work done at Thompson Rivers University 
(Figures 21 and 22).

Figure 21 This is a portion of the metal analysis from Appendix B pg 28 from Appendix 3 - E. 
Elements that were above Canadian Council of Ministers (CCME) guidelines for baseline met-
als.  Elements are highlighted in yellow if they are over the Above Agriculture use guidelines 
and in orange if they are over the Industrial use guidelines.

The following were over the Agriculture use guidelines; boron, chromium, copper, nickel, vana-
dium.

The following were over the Industrial use guidelines; chromium, copper, nickel, vanadium.

Cadmium and Zinc were below guidelines.

Jmaiff, Lindsay. 2014. Determination of the concentration and distribution of Cd, Cu, Fe, Mo, 
Pb, and Zn in the soil of twenty-six different sites located in Kamloops, British Columbia, 
Canada. The results of this study are presented next (Figure 22).
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Figure 22 This is one set of graphs for two sites. The sites were located around Kamloops. Lind-
say’s results showed that copper was above both the Agriculture  and industrial limits (Table 1). 
Cadium and zinc were above the Agriculture limits while the data from Appendix 3 - E showed 
values below the agriculture limits. The question is why the discrepancy. At TRU we do not 
have the equipment to run the other elements. However, a source of funding may be available to 
complete the work.

4. Appendix 3 – E - Baseline Soil Characterization Study
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Ag Ind Parts Per Million or mg/kg

Cd 1.4 22 26 samples above Ag – 26 below Ind (2.0 – 8.1)

Cu 63 91 1 below Ag – 25 above Ag – 20 above Ind (70 – 1000)

Mo 5 40 25 below Ag – 1 above Ag (1.6 – 3.8)

Pb 70 600 26 below Ag (13 – 38)

Zn 200 360 3 below Ag (169 - 185) – 23 above Ag (210 – 348)

Table 1 Lindsay Jamiff elemental analysis results. Ajax should have done work outside the mine 
area to establish a true metal baseline for Kamloops

4. Appendix 3 – E - Baseline Soil Characterization Study
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This section deals with the slide hazard in Aberdeen

Figure 23 The Kamloops Group and the pi-
crite unit of the Nicola Group are historically 
prone to landslides. The Kamloops Group 
occurs in the Aberdeen Hills subdivision. The 
slides are bounded by a network of faults. 
There are a number of faults that connect the 
mine site with the fault system in Aberdeen. 
Figure 23 shows a fault above Costco and 
shows that water moves along fault zones.

Figure 23a 
Fault above 
Costco in Kam-
loops showing 
water moving 
through it. The 
photograph was 
taken April 5, 
2016.
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Figure 24 This map shows the faults in more detail and shows a swarm of faults in the pit area. 

Figure 25 Kamloops group - montmorillonite shrink swell clay is unstable.

5. Appendix 6.2.D – Potential Influence of Blasting in Aberdeen
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Figure 26 The fault and slide map showing the Aberdeen slides. There are 6 slides. Five devel-
oped in the past 30 years. Initially there were 11 wells established to drain the water. Now there 
are now 30. Appendix 6.2-D discusses the effects of blasting and pore water pressure. There 
does not appear to be a discussion between the relationship to faults and water? There are also 
natural springs in the area.

I have lived in Kamloops since 1979 and as a soils specialist and from experience have observed 
in	many	places	around	the	city	that	when	development	takes	place	the	ground	water	flow	often	
changes direction.

5. Appendix 6.2.D – Potential Influence of Blasting in Aberdeen
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The Following statements were taken from Appendix 6.2.D. The highlighted sentences raise con-
cerns with regard to uncertainty. The modelling was not done using the data from a full produc-
tion blast. 

The slide hazard raises concerns. Human lives are at stake. Is it worth the risk? Especially tsince 
the van Horne slide has not met the FoS stability requirement.
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This section looks at soil scatch pit sampling and the results. Figure 27shows the way point lo-
cation	map.	It	also	has	other	unidentified	sample	sites,	black	and	white	circles.	Where	is	the	data	
from these sites.

Figure 27 The way points for the information shown in Figure 26 are red diamonds. 75 scratch 
pits	were	done.	They	were	not	classified	to	the	Canadian	System	of	Soil	Classification	(1998)	
texture class names
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Figure 28	There	were	75	sample	sites	taken	along	roads.	31	sites	were	classified	as	silt	and	34	
sites were sand.  Incorrect CSSC (1998) soil terms were used such as dense, stiff, very stiff, 
some sand, organic silt, trace cobbles,  some gravel, etc. The legend for these terms was found 
in Appendix 6.6-A and not in Appendix 6.2.A where they belonged. The legend is shown in 
Figure 29.	This	lead	to	confusion	when	legends	and	figure	captions	are	no	included	in	reports.	It	
is clear that hand texturing was not done. Clay is rarely mentioned in any soils documents I have 
looked	at.	This	information	is	useless	from	a	soil	classification	standpoint.

Figure 29 This is not the CSSS 1998 consistence legend. The CSSC consistence classes use 
some	of	the	same	terms	(very	soft,	soft,	firm	and	loose).		Otherwise	I	had	no	idea	if	the	survey-
ors knew what they were doing.
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Figure 30 The soil textures reported in Appendix 6.2.A and from 383 test pits and over burden 
bore holes in Appendix 6.6.A were reported as follows: Silt, Silty Sand, Clay Sand, Silty Grav-
elly Sand, Gravelly Sandy Silt, Trace Clay, Sandy Silt, Silty Sand Gravel, Sand and Silt, Sandy 
Gravel and any combination of these words. These are not correct texture terms. They do not 
follow	CSSC	classification	texture	class	names.	There	are	no	percentages	given	so	there	was	no	
idea how much silt there would be in the topsoil and overburden. Nor was the percent sit in the 
topsoil and overburden ever given. Was this to hide the amount of silt present in these materials. 
Using the texture percentages from Appendix I was able to calculate the percent silt in the over 
burden and top soil and the volume as we have seen is immense. From the 75 scratch pit sites the 
383 test pits (Figure 30) and bore hole tests (Figure 31) (I never counted how many there were) 
every texture was either a sand or a silt (red circles) and this is an impossibility. It absurd and 
clearly demonstrates that no one involved in these studies has any concept of what soil texture is 
or how to determine it. It just looks like guess work to me,

6. Appendix 6.2.A – Baseline Report Geology, Landforms and Soils
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Figure 30 Test pit description with incorrect texture terms.
.

Figure 31 Overburden log. Note the glacial lacustrine. 
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Figure 32 The Mt Poly tailings failure resulted from the failure of the Upper Glacial 
Lacustrine unit. These same units exist under glacial tills in the EMRSF and SMRSF rock 
dumps	as	shown	in	the	following	figures.	This	is	a	concern	because	ground	water	may	
shift and saturate these sediments which could lead to failure.
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Figure 33 Statement from Appendix 3 - I – Geotechnical Report - Mine Site infrastructure

Figure 34 Cross section of EMRSF showing glacial lacustrine under glacial till. Cross sections 
locations are found on page 763 of Appendix 3 - I – Geotechnical Report - Mine Site infra-
structure. 
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Figure 35 Cross section of SMRSF showing glacial lacustrine under glacial till. Cross sections 
locations are found on page 763 of Appendix 3 - I – Geotechnical Report - Mine Site infra-
structure. 

9. Appendix 3 - I – Geotechnical Report - Mine Site infrastructure
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Figure 36 Cross section of SMRSF showing glacial lacustrine under glacial till. Cross sections 
locations are found on page 763 of Appendix 3 - I – Geotechnical Report - Mine Site infra-
structure. 
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Figure 37 Cross section of SMRSF showing glacial lacustrine under glacial till. Cross sections 
locations are found on page 763 of Appendix 3 - I – Geotechnical Report - Mine Site infra-
structure. 
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Figure 38 What will the impact of the weight of tailings and rock have on the Edith lake fault? 
How will the weight affect ground water movement? How much leachate will move into the 
fault. The method to determine the amount of leachate through 50 cm or 1 metre containers is 
flawed	and	not	close	to	representative	of	what	is	going	to	pass	through	80	or	more	metres	of	
rock.
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Figure 39 The depth of the pit will be at the same elevation as the switchback on the Summit 
bypass. How can Jacko lake not drain into the west pit? When the mine closes and becomes a 
lake how much water will make its way through the fault systems to the Aberdeen slides?


