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COMMENTS ON NEXGEN’S NI 43-101 PFS SUBMISSION 

 

First off I have to state up front that I am a shareholder of NexGen Energy so what I write here is 
biased.  But seeing as I gave my $0.02 worth for some of the other potential future U miners out there, 
where I don't hold shares, I thought it would only be fair to do so here also.   

The NI 43-101 document can be found on www.sedar.com or here.  (Caution-Large file size) 

NexGen have moved this project along at a very good pace and there is no doubt in my mind that when 
McArthur River and Cigar Lake start sucking wind, which could be sooner than most anticipate, Arrow is 
Canada's uranium heir apparent.  If Fission's PLS can demonstrate no fatal flaws and find a way to 
combine efforts with NexGen so that we don't have the nonsense of two uranium mills within sight of 
each other then I am willing to include them also.   (Mind you, in Elliot Lake there were five uranium 
mills in sight of each other in the 1960's, Panel, Quirke, Denison, Canmet and Stanrock.  A bloody waste 
of money if you ask me but the US military did not mind. But I digress/ramble.) 

I was disappointed with the level of detail presented in the NI 43-101 for NexGen's Pre-feasibility Study 
(PFS).  If the intention was to keep the peanut gallery (ie. me) quiet, you have succeeded 
Leigh.  Unfortunately, potential jv partners or acquirers will also be left in the dark by this 
document.  (During that last uranium boom, acquisitions such as Areva's (ill fated) take over of Uramin 
were largely based on data presented in their NI 43-101 documents.)  I have reviewed dozens of NI 43-
101's and I cannot recall one summarizing a PFS that provides as little detail as this one does.  For 
instance, what are the ground conditions like?  What is the planned project schedule by calendar 
year?  What is the grade distribution by stope or level?  What are the manpower loadings? You get the 
point.  But I will soldier on. 

 

Capital and Operating Costs 

The cost data is presented at such a high level, you basically have to take the authors word for it.  The 
only thing that nagged at me was the annual milling costs.   The data used in the Cameco 2012 NI 43-101 
for milling at Key Lake was based on actual costs current at that time.  Costs at the Key Lake mill for 
2012 milling  ($C88.6M) plus G and A ($C58.8M) totaled $C146.4M for 18.7 Mlb. of U3O8 output.  Costs 
used in the PFS here is about $C75M for 29 Mlb. if I split the G and A evenly between mine and mill.  So 
something is definitely not jiving here but it is not an area of my expertise.  Key Lake's costs escalated 
70% from 2005 to 2012 for reasons I know not why.   I think most would acknowledge that there was 
some fat to be trimmed at Key Lake.  The mills are also high fixed cost operations (80/20%?) so 
economies of scale are in NexGen's favour on a unit cost basis.  All this still does not explain the disparity 
in estimates however.  

On the mining side, I suspect there will be more mine development than envisioned for reasons I discuss 
below.  This will flow through to operating costs somewhat. 

http://www.sedar.com/
https://docdro.id/1lGUV8g
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The good news is though, when you look at the sensitivity graph provided in the NI 43-101, the Net 
Present Value of the project is least impacted by both these variables.   

If I were an acquirer here that plans on marketing the output to utilities, I would also want to 
understand the project sensitivity with respect to mine output.  In other words, if the project cannot get 
the price they want for all their output (after all we are talking about 15% of world future demand here) 
then the project output could be market constrained (which is essentially the reason McArthur River et. 
al. are on care and maintenance today).  So this would require putting together a fixed and variable 
operating cost model in order to understand the varying costs and revenues at different output levels all 
the way down to perhaps 12 Mlb. per annum.   

 

Finally a word about contingency and the level of accuracy.     As with most PFS's the capital cost 
estimate is considered to be a Class 4 estimate. Here is one of numerous papers out there that discusses 
what Class 4 means.   

 Class 4 

A 20% contingency is appropriate at this level of study.  This 20% has nothing to do with accuracy.  It is 
meant to cover off items that have not been considered at this stage of study.  For instance, if additional 
surface buildings are required beyond those currently envisioned, these costs would theoretically be 
captured in the contingency.  The +-30% level of accuracy is then applied to the capital cost including 
contingency.   This is another way of stating that the actual capital cost could be $C400M below or 
above the capital cost presented.  For simplicity, and to avoid confusion, the capital cost is often 
presented as a finite number by the proponent but you need to remember the error bands also. 

https://docdro.id/Fdug5vP
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Mining 

On to the fun stuff.  Were the commodity to be mined was anything but uranium, the mining here 
would be a walk in the park.  Geometrically, you could not ask for a simpler underground orebody to 
mine. The mining proposed is basically identical to methods used at Eagle Point since the 1990's: 
transverse and longitudinal blasthole stoping.   The key difference as I see it is that grades will be much 
higher.  Most would look upon this as a financial godsend but uranium mine operators look at it as more 
worker radiation exposures to be stick handled on a daily basis.   Gamma radiation exposure will likely 
be more challenging to minimize compared to exposure to alpha radiation (radon progeny).   

Radiation is further discussed here, in one of a number of technical documents I wrote for Warren Irwin 
at Rosseau Asset Management in 2015, when I was a real Professional Engineer, not spit ball tosser.  He 
has graciously allowed me to share this work. 

Radiation Aspects of Mining High Grade Uranium 

As part of the approvals process, the project will generate a "Worker Radiation Code of Practice" 
document that must receive the blessing of the Canadian Nuclear Safety Commission (CNSC).   This 
document sets out permissible radiation levels for a given workplace and the actions to be taken if levels 
are in excess of this.   This document likely will not vary much from current mines.  The key issue to note 
is that all current mines and mills utilize a 1 mSv/week worker dose limit and the CNSC will likely expect 
to see this at Arrow also.   Since the current mine plan entails developing tunnels (crosscuts) through the 
high-grade portions of the A2 (+17% U3O8) and A3 (+9% U3O8) zones this is likely where the highest 
source of worker exposures will occur.  Meeting 1 mSv/week will be a challenge for development miners 
in particular. 

So at this stage of the planning process, there is a great deal to be gained by formally brainstorming 
ways to reduce worker exposures through design and procedures.  Additionally, the CNSC is sure to ask 
for a report discussing alternative mining methods considered as part of the approvals process.  

Below is a link for the annual report the CNSC puts out on the mines and mills. 

CNSC 2016  

Having said the above, it is worth noting that McArthur River has been unconventional blasthole stoping 
high grade ore for at least a couple years now.  My understanding is that some stopes have been in the 
15-20% U3O8 range.  The secret to this stoping is to keep the related tunnels in low grade ore or waste 
rock so the workers do not get gamma radiation from their surroundings. Below are a couple schematics 
from the 2012 NI 43-101 for McArthur River illustrating how they have managed this for Zone 4 Lower. 

https://docdro.id/H4mgaqp
https://docdro.id/iY9mh9e
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My understanding of the A2 zone in particular is that it has a high-grade core with lower grade on either 
side.  So, the schematic below is one I drew up to illustrate how it is possible to transverse blasthole 
stope without the need for development in the high grade core.  But this requires access on both sides 
of the orebody (more $$).  There are probably many options similar to this including (perhaps even 
better) modified vertical crater retreat.  Layout the McArthur River style raiseboring option also, for 
shits and giggles, at least.  It will be an economic final fall back. 
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When we put the submission in for McArthur River EIS approvals process (over 20 years ago, yikes!) we 
included six or seven different modifications of stoping and raise or boxhole boring mining 
methods.  We had just discovered Zone 2 so did not know much about it.  But Mark Wittrup, yes the 
same Mark Wittrup, was pushing us to meet a tight deadline.  The CNSC thanked us for the options since 
it made the subsequent approval of some of these methods possible without reopening the EIS can of 
worms.  A testing phase for each modification (boxhole boring and blasthole stoping) was necessary for 
McArthur River.  NexGen should use the same approach in their submission.  Stick to the PFS story but 
discuss a number of alternatives also.    

So that is the key point I wanted to make in this blog.  Keep it flexible.  But if options are triggered, this 
likely means more mine development and perhaps more equipment which impacts operating costs and 
sustaining capital. 

Other (pedantic?) points I wrote down while reviewing the report are: 

• Is it really necessary to install a crusher for ore underground?  It just looks to me to be a major 
worker radiation hot spot. A dual remote-controlled rock breaker station at the shaft could likely 
handle the daily tonnage with a grizzly opening of 300mm x 300mm which is fine with good skip 
design. The ore is soft and should go through a grizzly like shit through a goose.  Truck run of 
mine ore to the shaft from a well-ventilated temporary storage area at the bottom of one or 
more mining area ore passes.  The ore in a crusher ore pass could be quite sticky and subject to 
hangups if allowed to sit for a shift or two.  KISS principle.  Ditch the ore crusher. 

• Waste rock for secondary stopes can be taken directly from the tailings stopes so is a good fall 
back if the mill has no fill available.  Having a cement slurry addition station could mean 
cemented rock fill for primary stopes is also possible. 

• Mobile equipment selection is critical and should emphasize remote control, operator shielding 
and containment of radioactive cuttings.  Top hammer drills need a cuttings collection 
system.  Don't just cost and source out off the shelf equipment, you will regret it.  Consider 
using the McArthur River freeze hole drilling approach for blastholes but make it remote and 
install PVC casing as the outer casing instead of steel casing.  The ore zone will be weak so, like 
Eagle Point, Arrow will probably want to PVC line their blastholes to keep them open between 
blasts.  In a nutshell, have a nice slush fund to work with equipment suppliers to emphasize 
radiation protection. 

• 10 hour shifts are better than 12.  At the end of a shift, after central blasting, send a small crew 
down to check workplaces for radiation upsets requiring fixing and fix them. Repair vent ducting 
etc. 

• Install an excellent communications backbone and remote sensing system for radon progeny 
and perhaps gamma near blasting operations.  Install cameras where it makes sense to so 
do.  Provide all this information to the foremen on surface.  The next shift needs as much 
information as possible before heading for the job site to avoid delays. 

Well, that is it.  I must admit, I enjoy tossing spitballs at others after being on the receiving end for three 
decades.  The pay in retirement is terrible though.  Cheers.  Doug Beattie.  Jan 6/2019 
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