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This would be consistent with pressures of greater than 3,300 kPa. This is considerably 
in excess of the 1800 kPa suggested in previous reports. Note that 1800 is not sufficient 
to propagate a new frac and this explanation requires a previously existing fracture. Note 
that fracturing and piping would occur simultaneously at over 3300 kPa. 


h) With respect to sufficient energy, the CIWH provides the frac and/or piping which 
resulted in communication to upper zones. The subsequent steam injected cumulatively 
amounts to enormous energy. A mature steam chamber contains roughly the same 
amount of energy as a small nuclear bomb. Of course the Joslyn chamber was not 
mature and since it lasted for only 5 minutes it may be demonstrated that it did not 
involve significant CWE injection volumes. 


i) The surface pressures at Joslyn were extensively instrumented and attached to a data 
monitoring system. It is unlikely that the surface systems were fooled. The operators 
would put themselves directly at risk and forensic investigation would most likely identify 
tampering. Therefore, whatever happened is most likely consistent with surface 
conditions measured. CIWH would not manifest at surface due to the steam in the build 
section acting as a gas shock absorber. 


j) The WAHA program was prepared for the European Commission Research Directorate 
General by the Jozef Stefan Institute in cooperation with the Catholic University of 
Louvain and the Atomic Energy Commission of France. While the institute in Slovenia is 
likely less well known, the others are very credible institutions. Therefore, while there are 
some obvious differences between the actual piping in a SAGD well and the example in 
my paper, the spikes present on the output provided, which exceed 4,000 kPa, would 
indicate I would be unable to deny that CIWH was indeed a serious possibility. This 
would be consistent with the pressures required at Joslyn. This is a quantitative model. 
Similar results are obtained from AECL software. 


k) Referring to point (b), a reasonable danger is predicted by very well engineered 
programs and it would now be my responsibility to quantitatively demonstrate that the 
danger does not exist in the somewhat different geometries associated with a SAGD 
well. It is not up to someone else to prove that CIWH is actually happening. I must find 
proof that it is not happening. 


l) The CIWH is generated downhole, it occurs too fast to reliably show on Geocon type 
vibrating wire piezometers and would not show up on a bubble tube with a one way 
valve and a compressible nitrogen feed. Downhole pressure data is therefore 
inconclusive. Suitable pressure gauges have been used in the lab environment. 


m) The pressure plots from wells with Geocon type vibrating wire piezometers do show 
anomalies that are consistent with CIWH: low (near zero) pressures as well as very high 
readings. No one has ever provided a credible explanation to me as to why the gauges 
are responding this way. There is data on observation wells from in situ progress reports 
(i.e. in the public domain) that show similar spikes. Since the gauges are not designed 
for this it is not conclusive proof. However, it is certainly disconcerting and a responsible 
individual would try and understand what caused these responses. I am unable to 
resolve what caused these anomalies and cannot say I am confident that CIWH is not 
occurring. In fact, the results are entirely consistent with CIWH. 


n) I have presented the issue of CIWH to a Thermal Hydraulics Conference in Toronto. 
Papers are pre-screened prior to presentation and the paper has been published in 
KernTechnik after peer review by thermal hydraulics experts. Considerable discussion 
was conducted with thermal hydraulic experts during the conference, the presentation 
and with individuals after the conference. This paper is in the public domain in 
KernTechnik. 
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o) The SPE has invited me to make no less than 3 lunch and dinner presentations on the 
topic of caprock integrity and CIWH. I believe it would be impossible for me to deny that 
CIWH represents a credible risk under these circumstances. 


p) I have obtained modelling from AECL, which is a program similar to WAHA. The 
modelling confirms that moving water is capable of producing very large pressure spikes 
that are very capable of destroying piping and equipment as demonstrated in the GEFA 
You-Tube video. These are in excess of the pressures outlined in point (e). Since the 
AECL is a Canadian National Laboratory, I believe it would be very difficult to discredit 
their work. In any event, their calculations demonstrate the potential of CIWH. These 
results are also in the public domain. 


q) Simple experiments demonstrate that the geometry of SAGD well is nearly perfect for 
causing CIWH. All of the conditions found in NUREG/CR-6519 are found in SAGD wells. 
See Executive Summary page xiii of NUREG/CR-6519. Also the following paper. 


r) The SPE has published a paper on CIWH in the SPEJ, which is their flagship or premier 
technical journal. The biggest shortfall in the paper is that the nuclear industry 
concentrates on changes in operating conditions such as a LOCA (loss of cooling 
accident), SPE 165456 looks at the different phases of operations instead of at the 
transitions. While there are some issues that are not discussed, it would certainly 
indicate that the SPE peer reviewers believe that this is a serious technical issue. The 
paper is written in the context of SAGD wells. 


s) SPE 156962 deals with the Joslyn failure. While the SPE did not peer approve this, the 
CHOA certainly did not hesitate to do so. The SPE, at the SPE Canada Section Chair 
level, did reverse their initial decision and offered to reconsider their review, likely in light 
of SPE 165456. This paper was published in the CHOA journal. 


t) There is a history of CIWH catastrophic accidents at: 
 
 Grangemouth 
 Gramercy Park 
 Brookhaven (US) National Laboratory 
 The University of Georgia 
 Fort Wainwright 
 Hanford Nuclear Site 
 
all share a number of common themes. They were in operation for very long periods of 
time without any CIWH incidents. In each case some operational change occurred and 
CIWH risk was not recognized. A seemingly minor change in operating procedure 
resulted in spectacular catastrophes. Most involved loss of life. This history 
demonstrates that CIWH is not obvious to either the company or the individuals 
operating the facilities and requires dedicated training, such as is provided by Wayne 
Kirsner, to prevent fatalities. The Alberta Government through ABSA has very strict 
guidelines for preventing CIWH in boiler and steam system piping. 


 
One of the lessons from the previous major catastrophes listed was that significant public 
enquires resulted. CIWH is the leading cause of fatalities in the nuclear power generating 
industry. Personnel consistent fail to recognize the underlying mechanism and the power of the 
explosions. CIWH constitutes an identifiable risk in any steam pipe (see ABSA guidelines 
attached). 
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As outlined above, it would be very difficult for me to reconcile not considering CIWH in view of: 
 


1. The papers I have prepared, 
2. the morphology of the Joslyn failure and insufficient fracture propagation pressure 


suggested by existing reports 
3. the peer reviews that have occurred 
4. regulations from the nuclear industry such as NUREG CR-6519 
5. the number and nature of published papers 
6. quantitative analysis from thermal hydraulics programs. 


 
I believe that ARE would be required at law and by APEGA to consider CIWH. The applicability 
of the above would vary from project to project. The views above are clearly not my own and 
have undergone considerable review from specialists in thermal hydraulics. 
 
Actually modelling the mechanism is quite difficult. The existing software needs considerable 
modification to represent SAGD piping and such runs would be computationally intensive. It is 
also very difficult to measure. Existing equipment is likely not capable of this. I would suspect 
that several years would be required to complete the requisite research. Some individuals have 
suggested this might result in immediate shut-ins. This has caused considerable consternation. 
 
Such a response is not likely the most responsible and certainly not my suggestion. Most SAGD 
properties have operated without incident for long periods. However, if CIWH experience is 
repeated, someday someone will make some seemingly minor operational change, and 
unwittingly repeat what happened at Joslyn. The existing MOP rule, albeit with a slightly 
different safety margin, did not prevent, and could not have prevented, what happened at 
Joslyn. If CIWH does occur, which is actually very likely based on high quality computer 
prediction programs, the MOP limitation could never have prevented the accident. This likely 
related to operations such as killing both wells with water significantly cooler than the steam and 
an unusual completion configuration. Note that CIWH may not be difficult to mitigate once the 
exact issue is identified. Until the actual cause has been identified, every operation has an 
unknown low risk of a very high consequence event. A second accident would be politically 
undesirable for the industry in which I make my living. Timely understanding of the Joslyn 
mechanism is therefore important. 
 
ARE suggests the onus is on the operator to demonstrate the risk either does not exist or can 
be successfully mitigated and managed. The best available technology should be used. If CIWH 
can be reasonably be eliminated, then an explanation of why the ABSA guidelines (attached) 
and nuclear industry programs do not apply would deal with the issue and everyone can sleep 
easily. 
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