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Conference -- I think it was two years ago, on the 

problems of liquid industrial waste disposal in 

Ontario. 

Q. 	Mr. Turner, have you made 

any estimate of ?the volumes of liquid industrial 

waste that are generated in Ontario each year, 

requiring disposal at some sort of facility? 

A. 	I have made many attempts 

at this. 	I have estimated the volumes, starting 

originally back in 1974 -- I inherited the problem, 

so to speak. 	At that time from whatever sources 

were available, and there were no official records 

of volumes at thatllme, but through the co-operation 

of industry, people in the disposal industry, 

general knowledge of what is being disposed of,where 

an estimate was made that there were approximately 

forty million gallons of liquid industrial waste 

requiring disposal in the province. 

There have been previous 

estimates done by various private companies and they 

all seem to be in that order of magnitude, to the 

best of my knowledge. 

Now, could I just add one thing? 

24 	That estimate of forty million gallons was divided 

roughly into the ratio of about twenty to twenty ive 
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million of, inorganic waste and fifteen to twenty 

million of organic waste, and for the purposes of 

clarification we could say that organic wastes 

are those which can be disposed of by incineration --

just as an arbitrary method of classifying the 

various types of wastes. 

Q. 	You prepared two briefs 

which were filed with this Board, Mr. Turner, and 

in the second brief which was filed in August of 

1977, you prepared some material relating to the 

volumes of liquid waste that were disposed of, 

and on page three there is a table two, refers 

to data from the waybill system,Ontario Regulation 

926-76, for April 1977. 

Can you explain to us what this 

table refers to? 

A. 	Well, perhaps I could 

go back a little bit in history. 

In order to try to get a more 

concise estimate of the volumes of waste which in 

fact have to be treated and disposed of in the 

province, in 1976, the Ministry initiated a 

voluntary waybill system. 	This had nothing 

no legal basis, it was purely voluntary 	We 

requested the cooperation of the industries 
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generating the waste and also the industries involved 

in the treatment and disposal of waste, to complete 

a form each time that they transacted some 

business and return this to the Ministry. 

The reason it was not enacted 

under law initially was that we weren't quite sure 

how the system would operate and we felt it would 

be better to operate avoluntary system, work 

out the bugs, so to speak, and then once we 

knew we had a system that was effective, we could 

enact it under law. 

This was done in November of 1976, 

when Ontario Regulation 926-76 was proclaimed. 

That regulation became effective on April the 1st, 

1977. 	Under that regulation any industry 

disposing of a waste to an outside disposal source, 

is required to send a form back to the Ministry 

and on that form they have to provide information 

as to the quantity and the nature of the waste 

being sent out for disposal. 

The method of describing the 

nature of the waste is not defined at this point 

in time. 	It is left up to the company to 

describe the waste in whatever way they see fit. 

It is the intention)  obviously, to try and classify 
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it under Index number 1, 1A. 

THE CHAIRMAN: 	Fine, thank you. 

MRS. McCAFFREY: 	Q. 	Now, 

Mr. Turner, let's go back a Mt. At this point in 

time we are talking about wastes that are generated 

6 	and have to be disposed of by people, other than 

the people who generate them? 

8 	 A. 	Correct. 

Q. 	Can you address 

01 	yourself to the question of why the people who 

It 	generate these wastes can not, or do not, or are 

12 	not required to dispose of them themselves? 

13
, 
	 A. 	I think under the 

14 	Environmental Protection Act, everybody is 

IS 	required to dispose of their waste in a safe 

16 	manner that will not do any harm to the environment. 

However, because of the special nature of these 

wastes, it has been in the past and probably still 

is uneconomic for individual companies to 

20 	 undertake treatment and/or disposal. 	As a 

result of this, there has grown, over the past 

few years, a waste treatment disposal industry, 

23 	as a separate industry, and this industry has 

essentially undertaken to accept these wastes from 

the generatJng Industries and treat and/or dispose 

it 

2? 
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of them in an appropriate manner. 

Q. 	What makes it 

uneconomic for people generating the waste to dispose 

of them themselves? • 

51 	 A. 	There are a variety of 

reasons 	I may not be able to cover them all, but 

some of them are the volumes generated are generally 

too small to make a viable investment into a 

treatment and/or disposal system. 	The nature of the 

waste quite often is 	the compounds and materials 

contained in the waste are such that the treatment 

processes would be veu complex and not the type 

of thing that a normal industry would want to get 

involved with. 

The other thing is that 

quite often the wastes are discharged on a very 

random basis, for example, when a tank is cleaned 

out, which may be once or twice a year, or even 

less frequently than that, quite often there is 

a large amount of material that has accumulated in 

the bottom of the tank and this has to be either 

treated and/or disposed, and it really, in general, 

is not in the economic interest of a companyto install 

24 	the facilities to do that, when in fact they can 
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disposal industry to do it for them. 

Q. 	Where are we in terms 

of our ability to cope with these volumes of liquid 

industrial waste at the present point in time? 

Is the situation well in hand or are we in a difficult 

situation at the moment? 

A. 	I will try to answer 

the question specifically. 	The Province, as a 

whole, is in a rather difficult situation, particularly 

the7southern part, the more industrialized part 

01 	of the province. 	I think a little historical 

review might be in order here, just to bring the 

13 	thing into perspective. 

14. 	 Prior to about 1970, or the 

late 1960's, waste were traditionally disposed of 

16 	by two methods in this province. 	One was by 

17 

_0 

,12 

2
3 

21 

depositing them as liquids in landfill sites, and 

the other, perhaps more volume was involved here, 

was by the use of disposal wells in the general 

Sarnia area or LaAton County. 

Some problems arose with the 

use of high pressure injection disposal wells in 

Lambton County in the late 1960's, and as a result 

the Ministry became concerned -- it was not this 

Ministry at that time, it was the Ministry of Energy, 
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Mines and Resources, and I believe the Waste 

Management Branch. It subsequently became the 

, Ministry of the Environment. 

As a result of that, the 

• Ministry decided to effect a regulation which 

essentially prohibited the use of high pressure 

injection wells for disposing of liquid industrial 

wastes. A similar regulation, or perhaps the same 

regulation also called for phasing out the use of 

low pressure or essentially gravity injection 

wells, and going by memory here, I think the 

date called for was the 1st of April, 1974, so 

essentially the regulation said that after April 

1974 there will be no disposal of liquid industrial 

waste into the Detroit River geological formation 

in the Lambton County area other than brines which 

arise from a process known as cavern washing. 

1 don't think it's pertinent to go into. 

That regulation was enacted. 

They were not alternative facilities available 

to handle the wastes so the Ministry was obliged 

to enact a further regulation which allowed the 

use of the wells to continue until the end of 

1974. . 

Subsequent to that, there was 
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still not alternative facilities available, and 

through a mechanism known as a program approval where 

the volumes of waste were controlled one 

well operated by one disposal company was 

allowed to operate for the years of 1975, 1976, 

under diminishing volumes and at the end of 1976 

the Minister refused to renew the progyam approval 

allowing the use of that well. That well effectively 

then was shut down on December 31, 19V6. 

In the interim there still 

had not been any alternative facilities developed 

in the Province. 

Q. 	So where does that 

,. 	—leave us now in 1977? 

A. 	At the present time, 

16 	the facilities available for disposing of these 

17 	wastes in the Province of Ontario consist of two 

incinerators operated by a private company, 

Tricil Waste Management Limited, There was a 

third incinerator in Hamilton operated by a 

company called Interflo. It shut down operations 

earlier this year. I believe it was April. It 

may have been a little later on. Those incinerators 

can essentially handle the organic materials that 

are available for disposal. For the inorganic 

12 
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materials, most of them are being disposed of 

- by landfilling into two major sites, one being 

the Beare Road landfill site in Toronto, Scarborough, 

Metropolitan Toronto, and the second one being the 

Ottawa Street landfill site in Hamilton.. 

Now I will get into this a 

little later. There are some special arrangements 

with respect to what is going on at Ottawa Street. 

There are other landfill sites 

accepting relatively small quantities of waste 

throughout the Province and in addition, the two 

incinerators in operation are also handling what 

are essentially inorganic wastes and as a result 

there are problems with the operation of the 

incinerators. As a result of all of this, there 

is a desperate need in the Province for facilities 

to treat and/or dispose of inorganic industrial 

liquid waste. 

Q. 	Could you review for 

us/ just by listing them initially/ what the 

possibilities for handling liquid industrial 

wastes in the Province of Ontario are? 

A. 	I think that can best 

be done by putting that exhibit up, if you would, 

please. 
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Q. 	Now, Mr. Turner, we 

have a chart 114.0 fa= asi1 

A. 	Before we get to that, 

could I just briefly list, if you like, the 

options? 

Q. 	We will come to this 

exhibit in a few minutes, Mr. Chairman. 

A. 	I think, Mr. Chairman, 

the point I would like to get across to the Board 

and to this hearing is that whatever we do with 

respect to trying to treat and/or dispose of 

liquid industrial waste, sooner or later we 

have to in actual fact dispose of something. As 

see it the options available to us in the 

Province for treating these wastes can be briefly 

listed as follows. Recovery, reclamation and 

re-use. Now those things are all to some extent 

synonymous but they are all terms that are used 

in the industry and I purposely put them all in. 

Landfilling, incineration, various types of 

physical, chemical treatment, solidification, which 

is popularly know as chemical fixation, deep well 

disposal and any combination of any of those 

essentially. 

Q. 	Could we deal first 
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then in some detail with what is available to 

us for recovery? 

A. 	Yes. I think it is 

fair to say it is popularly believedthat all 

wastes can be recovered, and from a technical 

point of view I would have to agree that there 

7 
	are scientific and technical processes available 

to recover almost anything in the chemical sense. 

However, most of these processes do not have an 

10 	application in the industrial field because of 

the economics of them. What I am saying is, in 

general, it is my belief that the recovery of 

materials from liquid industrial wastes is under 

the present scheme of things in this Province, 

generally uneconomic, therefore, there has been 

very little effort made by industry to, in fact, 

recover materials. 

There are processes available 

for recovering most of the heavy metals from 

plating industries and things of that nature. 

Now to give you some examples of recovery and 

re-use that are, in fact, in operation in the 

Province, one example which, 1 am sure, the 

Chairman will understand is pickle liquors from 

the treatment of steel plating in the steel industry 
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are, in fact, now being used for phosphorous 

removal at sewage treatment plants. This 

represents a situation of taking a waste which 

has some particular virtues and utilizing it 

for the removal of phosphorous. The oil industry 

down in the Sarnia area has developed a system 

whereby they can upgrade caustic soda which 

formerly was a waste, and they have been successful 

in selling this to the pulp and paper industry 

for use as a raw material. There are some other 

companies reclaiming iron salts from pickle liquors. 

Those are the ones that immediately come to mind 

in the Province. 

have been approached by 

companies wishing to establish facilities for 

reclaiming oils, for reclaiming silver, for 

reclaiming zincso I just mention this because 

there is an interest throughout industry in 

reclaiming but in general these things don't tend 

to get off the ground because of the poor economics 

of the situation. 

Q. 	Could we talk about, 

next, landfilling as a method of dealing with 

liquid industrial waste? 

A. 	Landfilling of liquid 
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something which is ninety-nine percent efficient 

in removing but still have a hundred thousand 

parts per million coming out at the end and I 

don't think that would be acceptable. 

In the case of the process 

being discussed here, to the best of my knowledge, 

the quality of effluent that it is anticipated 

will come out of the process is acceptable in the 

framework I've just discussed. 

10 	 Q. 	Having reviewed all 

It' 	of the alternative methods of waste disposal, can 

you tell us whether there is any way of disposing liqui 

industrial waste now where you don't have some 

final residue that has to be put somewhere? 

A. 	I think this is the 

point that I would like to stress, that with the 

technologies that are available today for treating 

and disposing of liquid industrial wastes, it 

appears to me that you are faced with the option 

of having to dispose of something from the 

processing of this in some manner or other, and 

the manner or the ways available to you are either 

to put it into the air, to put it into the water, 

to put it into the land, or to put it underground 

through a deep well disposal system or cavern, or 
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something of that nature. I do not believe that 

there are any processes available which can 

completely destroy, if you like, liquid industrial 

waste so you end up with nothing that you have to 

dispose of or get rid of in some way or another. 

Q. 	So we are faced with 

a choice? 

A. 	We are faced with a 

choice and I think you are going to, whenever 

10 
	you are faced with a choice you are going to have 

11 
	

technical people who disagree. There will be 

12 
	

people who say disposing,of it into the water is 

13 
	

not appropriate. It's more appropriate to put 

14 
	

it into the landfill. That becomes a matter of 

13 
	

technical opinion. 

MRS. McCAFFREY: Mr. Chairman, 

I think I have completed my questions of this 

18 	witness-in-chief. 

; 
9 • 	 THE CHAIRMAN: Well, I think 

20 	we will adjourn for lunch and come back here at 

21 	1:30. 

22 	--Luncheon adjournment 12 o'clock. 

-d,S1 
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THE CHAIRMAN: Mr. Turner, 

you are still under oath. 

THE WITNESS: Yes, sir. 

--CROSS-EXAM NATION  BY MR.  FORESTELL:  

MR. FORESTELL: Q. Mr. Turner, 

in the course of your discussion with my friend, 

Mrs. McCaffrey, this morning, you indicated there 

were certain economical considerations as to 

industry looking after their own individual waste. 

That it's perhaps not economical for a small 

industry to have a disposal plant on its premises. 

Is that correct? 

A. 	Yes. I think I 

prefaced it by saying under the present scheme 

of things in the Province as they now exist. 

Q. 	Now --- 

MRS. McCAFFREY: Mr. Chairman, 

I am unable to hear over here. 

MR. FORESTELL: Sorry, I will 

speak louder. 

Q. 	Is it reasonable, in 

Your opinion, to think that each industry in the 

Province should provide its own disposal facility, 
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large and small? 

A. 	I would,have to answer 

no because based on my experience in dealing with 

industry in the Province over the past ten years 

or so, 1 would question the competence of a 

number of the smaller industries to provide the 

degree of technical staffing that would he 

necessary to operate their treatment disposal 

facilities. So in my opinion I would expect 

that the larger companies could handle this 

matter. but many of the smaller ones probably 

could not with their existing staff and whether 

or not they would be prepared to hire a special 

staff is a matter of discussion, I suppose. 

Q. 	Let me ask you another 

question, then. Would I be correct in assuming 

that from the standpoint of the Ministry, bearing 

in mind the answers you have given to the first 

two questions, that from a policing standpoint, 

it would be easier for the Ministry to police 

a central location rather than fifty or sixty 

small individual disposal plants? 

A. 	Oh, I think the answer 

to that is unquestionably yes. 

0. 	Now the economic factor 
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of waste disposal, is that in your opinion a 

serious consideration in the industrial world? 

A. 	Yes. It is as serious 

as any of the other considerations involving 

manufacturing and processing. 

THE CHAIPMAN: I'm sorry. 

We're having a little difficulty hearing you. 

THE WITNESS: Sorry about 

that. 

  

MR. FORESTELL: Q. Mr. Turner, 

this is perhaps rather new and you may or may not 

be aware of it, but in the Globe and Mail this 

morning there is an article concerning the tour 

of Mr. Davis, the Premier, in Japan; a newspaper 

article dealing with what Japan has told Mr. Davis 

as to why they don't want to invest and one of 

those items was the very strict environmental 

regulations that exist in the Province of Ontario 

compared to other jurisdictions. Are you aware 

of that? 
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A. 	No. I'm not aware 
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of that. 

  

 

Q. 	Now, Mr. Turner, 

turning to this particular area, if the industrial 

park was on full stream at the moment in the 
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"clean" brine solution of 1-2 

percent dissolved solids. The 

impact of discharging solutions 

of this quality to large bodies 

of receiving waters is likely 

to be insignificant." 

We will stop there. Now, Mr. Turner, bearing in 

mind the proposal has been made to the Ministry, 

the standard for effluent that has been suggested 

in the applicant's case, and I think you're familiar 

with that, is it your opinion that that paragraph 

would apply to the applicant's proposals in this 

instance? 

A. 	Yes. 

Q. 	Are, in your opinion, 

sir, disposal, hazardous waste disposal plants 

of this nature and other natures an essential 

ingredient to the industrial strength of this 

Province? 

91 

10 

A. 	I am not sure I am 

qualified to answer that. 

Q. 	Well, you may not be. 

A. 	I don't know whether 

;can answer that question directly, I think they 

are an essential part to continuing operation and 
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industry, and whether that means they are essential 

in the sense that you phrase the question, I 

would have to leave open. 

Q. 	They are essential 

to the continuation of industry in this Province? 

A. 	Yes, 

Q. 	And in a manner that 

is economical enough for industry to compete in 

the world markets, again, insuring safety to the 

environment? 

A. 	Again, that is 

something I'm not really qualified to answer. 

MR. FORESTELL: Very well. 

thank you. I have no further questions. 

THE CHAIRMAN: Mr. Cline, 

I will leave it to you people over there which 

one goes first. 

MR. CLINE: Thank you, 

Mr. Chairman. 

---CROSS-EXAMINATION BY MR. CLINE: 

Q. 	Mr. Turner, I would 

like to direct some preliminary questions to you 

relating specifically to your position in the 

Ministry and I would like to get some background 

on the Ministry, and also some background on the 

10 
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the question. When an application comes in, is 

it circulated to all the branches within the 

Ministry? 

A. 	I can't answer because 

it's not really my area. I know what happens but 

I don't really think I'm the appropriate person 

to answer that question. I would willingly do 

so if you would like me to. 

Q. 	Well, will there be 

evidence available on that particular point? 

A. 	Well, I would think 

that Mr. Bell,who is the Senior Approvals Engineer 

who handled this, could answer this more appropriately. 

Q. 	Now, in your written 

brief, on page 2 of the first brief that was filed, 

paragraph 2, you state 

"The remainder of the wastes 

were either being deposited 

in landfill sites or exported 

to the U.S. for treatment and 

disposal. , Some wastes were 

also probably being disposed 

of illicitly into municipal 

sewer systems, farmer's fields 

or surface waters." 
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Can you tell me how much it would cost per gallon 

now to dispose of liquid industrial waste? 

A. 	Officially, I have 

no knowledge of this- because the disposal companies, 

in general, are reluctant to tell but from talking 

to companies who use their services, I would have 

to give you a range at the moment of, let's say, 

ten to thirty cents a gallon with probably the 

majority being in the twenty cent per gallon range 

at the present time 

Q. 	Would that include 

transportation to the site? 

A. 	It may or it may not. 

I'm not trying to be devious here but it really 

depends, can I use the term, the deal, that is 

made by the disposal company with the particular 

company who is generating the waste. 

Q. 	Now you may not be 

able to answer this and if you can't, perhaps 

you could direct me to who would be able to 

answer it. Has there been any calculations within 

the Ministry with respect to the cost? 

A. 	I'm sorry. I didn't 

hear you. 

Q. 	Have there been any 
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calculations made by the Ministry that you are 

aware of as to cost per gallon that will be 

required to be charged to make this a feasible 

proposition? 

A. 	Yes. 

Q. 	Can you enlighten 

us as to what cost calculations the Ministry has 

come up with? 

A. 	Well, the Ministry 

hasn't but the Ministry has seen the cost analysis 

that has been done by the company. 

Q. 	Is that information 

available? 

A. 	I don't know. I do 

not know if it is part of the submission or not. 

1 

:0 

Q. 	Do you know how much 

the cost will be, based on current prices? 

A. 	I know, but again I 

don't know whether it is right for me to disclose 

that here. 

Q. 	I've heard no objection 

from the company. I think it is important, 

Mr. Chairman --- 

A. 	My recollection of 

the original proposal, and I have to qualify this 

• 
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by saying that things may have changed. I am 

not aware that they have but the original proposal, 

as I understood it, was that if the company could 

get 13.5 cents a gallon for, I think it was five 

million gallons but I would have to qualify that. 

I believe the company felt that the operation 

would be viable. Now you have to remember that 

that calculation was made some two years ago, 

and Since that time there has been a general 

increase in the cost of disposal, so I am not 

sure what the figure would be or whether the 

company would intend to change that figure. 

Q. 	Would you not agree 

with me that the cost factor of the ultimate 

disposal was a very critical question that this 

Board has to examine? 

A. 	I think the cost 

factor is very critical to the whole problem 

of the disposal of liquid industrial waste, yes, 

but I don't know how the Board is going to get 

the information to enable it to examine this point, 

frankly. 

Q. 	Would you agree with 

me that if the cost becomes prohibitive from the 

point of view of expense, you are going to have 

.` 
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with you. Do you have a copy in front of you? 

A. 	Yes. Which one are 

you referring to? 

Q. 	The one I have is 

headed at the top, Index Number One, Assessment 

of Alternatives Available, prepared by you. 

A. 	.Yes. 

Q. 	Page 5 is the first 

page, the third line, the subheading there has 

to do with landfilling? 

A. 	Yes. 
+ 4 

! 
	

Q. 	I think we can all 

agree, all of us, both the applicant, 

all the people at this table including your own 

counsel, can agree that from the information that 

is available to us that landfill, the type of 

disposal of liquid waste on landfill sites is 

probably the least best of any alternatives 

available to us. That's fair to say? 

A. 	Yes. 

Q. 	The problem we have 

now is that that technique has virtually saturated 

the available sites, now we have to look for other 

alternatives% 

A. 	I think that is true 

is 
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in the case --- I wouldn't suggest all of the 

landfill sites that are currently accepting waste 

are, in fact, saturated, but I think the point, 

is that they all lend a'potential problem or 

could potentially pose problems in the future. 

Q. 	I understand what 

you said earlier the main problem that would be 

considered there is the problem of liquid leachate 

of some of those contaminants being carried off 

by surface or sub-surface water to adjacent areas, 

into water courses? 

A. 	Correct, 

Q. 	Now you indicated in 

your own brief, landfilling is basically a short-

term, temporary solution and you also indicated 

on the last line of page 5 that: 

"Once contamination of 

groundwater occurs, it may be 

extremely difficult, if not 

impossible, to stop." 

I take it those statements are still valid? 

A. 	Yes, I believe they 

are. 

Q. 	Now we have heard a 

lot from day one on this proposal about the term 
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put it, and you try to make sure the chemicals 

that you know will react in some manner which 

is undesirable are not put together and this 

sort of thing. 

Q. 	From what science has 

available, what knowledge is available, we're 

obviously not going to have substances mix which 

could cause an explosion. For instance, there are 

.substances which can cause fire? 

A. 	Or react and cause 

poisonous gases, this kind of thing. This is 

the idea behind it, yes. 

Q. 	But there is , no doubt, 

is there, that some of the substances, which are 

placed in the landfill site are what is commonly 

termed toxic substances, harmful substances? 

A. 	No. 

Q. 	It's a storage place 

for toxic substances9% 

A. 	Yes. 

Q. 	So, in effect, if we 

have a supposition again, if the precautions with 

respect to those storage sites are not properly 

looked after, then you are going to have exactly 

the same problems that you have with standard 
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landfill sites, the leaching of the toxic 

substances? 

A. 	Except that perhaps 

the statements were made there, that the landfill 

sites in common use today are perhaps not 

constructed appropriately to handle liquids. They 

are primarily constructed to handle domestic wastes 

and there are a number of sites which' were 

constructed in the past which, by today's standards, 

would be inappropriate. If we set out to design 

a landfill site today, then the potential is 

always there, but in constructing the site 

appropriately, you minimize the potential. 

Q. 	Well, I think you've 

hit upon the point exactly; in fact, in your 

position as a independent person here, you can 

agree with me that potential, the potential for 

the same kind of harm, the contamination of the 

groundwater for instance which you indicate is 

practically impossible to remedy. That's - a potential 

problem on this site? 

A. 	Yes. 

Q. 	I take it also, you 

described four or five basic systems this morning? 

A. 	General concepts. 
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Q. 	Exactly, general 

concepts, I agree, and I take it from what you 

told me, or told the Board, that all of those 

systems, no matter which one you choose, has 

some problems built into that system which have 

to be overcome? 

A. 	Yes. 

Q. 	In other words, at 

this point there is no failsafe or no foolproof 

system that is known technologically that we 

can use to deal with these wastes? 

A. 	Yes, in the sense 

that you have to get rid of something at the 

end of all of this, somewhere, somehow. 

Q. 	Now the impression 

I got from your evidence this morning, and you 

went through your four or five general systems, was 

that while basically they were landfill, 

incineration, chemical treatment, deep waste 

disposal and the kind of combination of systems 

such as the one we had here, and we discussed 

them in terms of economics; you discussed them = 

in terms of possible and probable problems 

involved with the particular systems but is 

it not true, sir, there are other systems that work, 
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presently economically viable, that come under 

these general headings, as you mentioned this 

morning, you didn't go into them this morning9. 

A. 	Oh, definitely, yes. 

Q. 	What are they? 

A. 	Well, there isn't 

time to expand on them but the whole thing really 

revolves around the available market and in 

Ontario, I suggest, that with forty million 

gallons of waste available and potentially more 

if you wanted to bring some of the waste that 

would go into Metro sewer systems into this 

discussion, and most or half of that, or forty 

percent of that being organic material which is 

incinerated, what you are left with is the volume 

which is not attractive, say, to the private 

sector to put in reclamation type of recovery 

system, compared to the volumes that you would 

have south of the border where three hundred 

million gallons is not an uncommon volume to 

deal with in a heavy industrialized area. 

Q. 	Yes, but, sir, let's 

take yourexample of south of the border. Let's 

say we take, for example, the State of Texas which 

I would assume in terms of industrial output would 
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viable proposition down there? 

A. 	But I suggest to you 

that does not apply to inorganic waste. You can 

only oxidize the organic contaminants in that, 

and that would be in this scheme of things under 

chemical treatment. 

Q. 	So now we have one 

economically viable way of dealing with one large 

category kind of waste we're going to be dealing 

with at this plant. Now let's take Europe, for 

instance. If you move across the Atlantic to 

Europe, I would take it that the industrial output 

of Europe, the kind of waste they are dealing With in 

various countries in Europe will be quite 

; 	considerable, more than in the Province of Ontario, 

but do you know what direction they are going in 

a general way in Europe these days as far as 

dealing with these kinds of wastes are concerned? 

A. 	Yes. There is thrust, 

obviously as there is in Ontario, towards reclamation 

recovery where possible, and there have been some 

	

)2 	strides made in this direction. 
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Q. 	What about solidification 
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or — 

	

,25 	 A. 	Well, the company that 
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has the patents to that process and, in particular, 

the silicate solidification process is trying to 

establish the operation in Europe. Now I am 

aware there are other solidification processes 

which are perhaps better termed encapsulation 

that are being used in Europe, yes. 

Q. 	As I understand it, 

because of the situation here, because of the 

lack of the land, because of the lack of open 

space, the kind of thing we are used to dealing 

with here in our system where we have great vast 

tracts that are available, they have , gone in a cempleDg.‘ 

different direction, they have virtually given 

up on this type of system,using a 

discharge system or burial system. They have 

gone over pretty well to the solidification type 

of systems. Is that your understanding from the 

literature? 

A. 	I would not quite 

agree with that. I have been party to a committee 

under NATO, CCMS, I can never remember what they 

stand for, but committee for betterment of mankind 

or something or other, and the United States and 

Canada jointly are involved in this as is Germany, 

Belgium, Italy, and so on, and I was asked by the 
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Federal Government to attend and observe on one 

of these meetings when they came to this country 

and to Washington, and my impression from that 

meeting and subsequent discussions with the 

Federal people associated with that committee, 

is that all countries face a similar problem, 

and that landfilling is still by far the major, 

or the main method of disposing of these types 

of wastes, and everybody agrees that it shouldn't 

be and everybody agrees that the thrust should 

be in other directions, and there have been steps 

taken in Germany to try to initiate this and I 

know that there are plants operating in Germany 

that do recover salts from plating operations 

and so on and so forth, but I think the problem 

is that the economic climate, the land availability, 

the whole approach to life, the lifestyle and 

everything is different and I have to agree that 

we should perhaps be going other routes but at 

	

20 
	this time in thascheme of things as they exist 

in Ontario, this type of proposal has merit. 
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	 Q. 	But they have a problem 

23 
	over there, as I understand, that as you have 

24 
	discussed, land is at a premium and if we talk 

about industrial land around here in the Province 
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Q. 	 The remAning b,At 

seems to be along the St. Lawrence itself, uo in 

the P,astorn Region? 

A. 	 Yes. 

Q. 	 So T take it then that 

I can safely say that the kinds, of elay no a'Afe 

looking for are generally found An (M generally 

populated areas of Ontario; (b) genorallY 

industrial areas of Ontario; (e) close to large 

bodies of water; is that fair? 

A. 	 Yes, 

O. 	 So I go back to 

Mr. Cline's question, if you were sitting in the 

Ministry and someone came to you and said find us 

a suitable location from the one main factor' 

that you keep coming back to, which is permc,ability 

of soil, I take it that you could findi at least 

the potential is there, to find a myriad or 

a host of potential sites that have water 

accessability, high degree of impermeability, 

relatively low gradiontsas at as change in lval 

is concornode and close to pooad_ or inaustl 

areas 	Is that fi“')? 

A . 	 Yer, that cortAd 



Co. bd. 

, Ontario 

2616 

probably indicate many sits 

Q. 	 So what I am gettg 

at, is the site we have here is not critical 

in that sense. 	In other wox. eh:3 as far as the type 

of soil is e ncerned in this location. in 

relation to inclustr 	it Lnteds to serve, that 

this particular site is not catical on thosu 

counts? 

A. 

in the Bawl category. 

Q. 

No, but it does fall 

Pardon? 

A. 	 it does fall in. the 

same category. 

Q. 	 Exactly, T. don't say it 

doesn't, but the impression T have in listening 

to various witnesses over the course,  of the 

hearings is, that we have been luchy enough to 

find the site, lot's not lose it, but in fact on 

those criterion there is no problep with finding 

a site if we just use those criterion to start wit? 

A. 	 Yoo. 

Now the other th5.n9 

that hot ore me shout pcmability, youz-f)o) ana 

everyone else who has come up and giv,:!n ovid.ono-

in-chief and in particular for the iJ 5,  
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obviously I don't expeot the cemuany to bring this  

up but I do expect the 1vinistr,7 to e  the only tim 

that what is commonly referred to 	secondary 

permeability that has been mentioned, is on 

cross-examination. 

Now, I would like to ask you firwt.., 

we have been dealing with figur, of permeability 

for clay soi s and I take it what we have been 

dealing with is primary permeability, is that right? 

7A- 	 Yes. 

Q. 	 Now can you explain to 

Us what primary permeability is? 

A. 	 Primary permeability 

is the permeability of the material as it sits in. 

nature. 	Secondary permeability is caused by 

additonal geomorphic processes, whether it be 

fracturing or drying out Or losing certain 

properties, introducing additional factors in there. 

Q. 	 When you say ))rimary' 

permeability as it exists in nature, T. don't 

think that is really fair, 	Is what you mean 

to say that primary permeability presupposes e:c 

assumes that you have a homegneons soil with xv:, 

cracks in it. 	In other worde the particles wt:: 

relatively the same space fx-em each other in a 
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given volumo? 

A, 	 Yes. 

Q. 	 What wo commonly refev 

to as either firm or cc,mpacted clay? 

A: 	 Yen. 

Q. 	 Whon we talk', about 

secondary pormeabilit5, what ar we talking 0- out 

there? 

A. 	 Cracks, fissuY:es and 

solution channols. 

Q. 	 I understand from 

what you said in cross-camination that one way 

you could have those cracks is by (1-ryinv, out of 

the tJoil? 

A. 	 Yes. 

Q. 	 And that certain 

particles cling together and certain othwrs don't, 

you have these cracks or fissures? 

A. 	 YesEi, 

Q. 	 Do you know of your 

own experienco and the 	arience of the 

Ministry what the condition of the soils in 

Nanticoke area ;Arc with rewoct to crFw:kr, nnO. 

fisures? 

don't,. 
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0— 	 Do you know whtllx 

not tM Ministry has in its 	1 	0,,Ofj, or lAa, 

available to it 	rOport prepoAmd, hy tbe Steel 

Company 0:0 Canada and by Taylloo with co et to the. 

cracking or seconday pormability of soil on 

their sites which aro close to this sitG? 

A. 1 have not xcad the 

reports but I know thero arc mportt:;, 001-11G report, 

don't know the content of the 

So if I put it to you 

that that report comos to the conclusion that 

many things that Stelco innhdd to do on the si17, 

cannot be done because of this problem with cracking 

of the clay soil, would you know whether or not 

that was true? 

A. 	 would not, know if it 

was true. 

C) ' 
	 Has the Ministry ben 

working with Stolco or with Texaco with reEToct 

stallations on the clay soils in the 

1ustrial zone here at Nanticoke? 

A. 	 Yes, they have h('.2.en 

but It pursonally have not been 

a 

	

	 Q. 	 Who has been th 

hydroloclit on those dif3cuLlionfl, do you kno? 
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A. 	 Yon. 

Q. 

repeated that Fxlveval timer..;? 

A. 

0,  

As a matter of fm-lt he 

Ye. 

The point I am making 

9 

is, doesn't it become extremely critical and 

espocially to use the Hughes' typi, of approach to 

know where the water table is? 

A. 	 Ye2. 

Q. 

where the water table is? 

And we don't know 

point 

Yes. 

Q. 	 So at this point, this 

in the procedure wo have 2 basically 

different systems and we do not knew whether they 

can be used or not. 	The Hughes one cannot be 

used if the water table is at 20 fcet, that is my 

understanding? 

A. 	 Yes, that's true, 

Q. 	 Can the company 

proposal be used if the water is at say 8 feat, 

a 15 foot lagoon, 15 foot sludge lagoon, could you 

use that type of atom aa proposed by the compan7 

if the water table is at 8 to 10 foot? 

A, 	 Mil, Mr. Kuhn 

4 
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ha 
inOicated that no, but 	can 	

T 

can be if you put a collector. sv,:ty-o. 

the site as per i1dcation2 ue the company. 

Q. 	
Well than vou woul 

agree with me Sir, that Mr, Kuhn. says no, ther 

is some disagreement in the ocientific community 

as to whether or not that ccrald he done,? 

A. 	
in diFfieVIAlt 

fields , yos, 

0, 	
thzre is 

disagreement on .
that point surely we; shoul(1 havL. 

more information available to 1A.1 now, to determine 

which one of these two maj - r systems is actually 

going to be used on the site. 	
Would that not 

seem reasonab1e? 

A. 	
It seem reasonable, 

yes. 

Q. 	
So the way it stan( 

now, we have an Environmental Asseswent rearing 

with respect to the company's pEope:Jal, which 

or may not be acceptable in any sen 
	of 17,he 

word, if the water table is not dinovera:,;d 
	be 

below a certain level,. Tri.
h't that where we 

at the momeWO 

A, 	
there ay-. 
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differences in that opinion or in.ft:110::.oy;,. 	7,n Y. 

indicated in my evidenc, 'I do 0011 0S0 thy; 01 

table to be within 10 feet, but:) t 	lust ov 

opinion. 

0. 	 But isn't that an 

issue that should fairly como W:oro tho Board 

and the scientific data ,A-lould ho Lwailabla ao we 

can assess which one or which group of opinion 

within the scientific comomuit: ia the oorreot on. 

mean at this point we have a diaacfroment among 

exports, don't we? 

A. 	 Well, exports in 

different fields ,but. thero is disagrenment ut:auou  

experts, yea. 

Q. 	 Now EiY, you indicatDd 

a preferable method of monitoYing this system, 

would be to have what I call the 4-corner 

monitors as opposed to the upstYeam and downatroao 

monitorn the company propme? 

A. 	 Yea. 

Q. 	 Now, i a it not (.r) 

that the 4-corner monitoring, its Jucceas wouid 

depend largely on the direcLien of flow of the 

sub-surface water? 

A, 	 tThe 1n-c7 



0 

:Tel/term( 	,,J31(1, 

goroilo, Onhal', 

2627 	 ViirMod, 
0JsUyi(InJa 

  

1 
	monitoring in my opinion, well it wou10 give you t!:: 

slope of the surface of the 	petentia. 

metric surfaco and again I indicated there may be 

other observation wells necssry. 

It has been my experlonc that if. 

we suggest additional observation wells., these 

would he placed in. 

Q. 	 Lot's take the 4-

cornors for a start. 

A. 	 YGS. 

Q. 	 we determine, you 

say that by putting those in you can determine the, 

direction of flow, is that correct, of ground 

water -- I am sorry, sub-surface water? 

A. 	 Yes, the direction of 

the flow in the aquifer, not the total ground 

water flow system. 

Q. 

A. 

that is what I suggest. 

Q. 

In the aquifer? 

In the upper hodrock, 

So if we had 20 I at 

of clay, no aquifer in that 20 foot, you aro '110 

going to discover the flow with your 4-co:oly• 

models? 

A, 	 No, you would 
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monitoring the major aquifers in the bedrock, 

Q. 	 And assuming you could 

oven monitor the major aquifers in the bedrock 

there would be no guarantee that those 4-cornor 

monitors could pick up the flow of contaminant 

that escaped from the lagoons, in other word'the  

plume? 

A. 	 That's correct, 

because in bedrock it is difficult to predict 

anything like that, 	The bedrock flow in contrond 

by aolution channels and fracture systems and 

crevices and these could bo similar to, what is 

alluded to underground streams or what have you. 

In other words 'zones of higher permeability and 

even with 4 holes you may miss that zone of higher 

permeability where the most water is .flowing. 

0, 	 In the type of bedrock 

we have here, the fractured slurried typo 

rock, it is a special problem here, is it not? 

A. 	 It is not no  

special, but it is a possible problem yef,4, because 

we do have solutioning here and this is indicted 

by the flows in Nanticoke Creek , the fact that 

they disappear and in other worels reduce, and LynA 

RJVCY, Black Creek, all thc,:lc ar 	I slould 
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Black Creek and these tributas, theo 01 go 

over bedrock and you find stream flow disappearing, 

so it does happen in Om ground water flow systcm 

too. 

Q. 	 I Wievc it was you:c 

report, it may not have been, that the bedrock 

comes closer to the surface as you (Jet closcr to th 

creek? 

A. 

cropping, the likelihood  

Yes, it docs. 

so if we have out- 

, 
the outcroppings or 

where that bedrock comes out and the seepage 

comes out with it would be very close to the 

Nanticoke Creek. 	That is a likelihood, not a 

certainty? 

A. 	 Yes, that 	assuming 

the ground water flow direction is from the 

site towards the creek, but quite often the levels 

as recordod in the wells are several feet or in 

the few tenths of feet down into the bedrock surfc, 

so the suggestion may be that the creek is actuany 

flowing out or at least flowing towards oastwad 

through the bedrock. 

Q. 	 Now you can apprecia 

my problem, Sir, the questions 	have 1-)cln asking 
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you all along, both. mysol and vou 1.1vo •  

assumptions all along the vY,y? 

A. 

Q. 	 ilcause we dsn't 4s.Av 

the facts? 

A. 	 Yes. 

Q. 	 Aren't thed fNAs 

something we should hm,Yo in o's-,'Oer to know (a) wlmt 

kind of a s:kstem we are going to have now 

we have two systems and (b) what kind of 

monitoring and what kind of safety r .ViCn wn Lava  

to have? 

A. 	 Yes, it would clear 

the picture. 

Q. 	 As a mattcr of fact 

the 4-cormer monitors that you hove proposed could 

actually end up being a hazard rather: than a 

help because it might give us a.false sense 

of confidence, not monitoring anything and than the 

pollutant coming out say in the middle betw(,:n 

2 or 3 monitors? 

A. 	 it is a posaih:dAtv, 

what you don't know won't hurt yen typo ot 

thing, 

Pedl*,/ that is tan  
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location of it? 

	

A. 	 Yes, I would tvv to 

determine the position of tho wiAter. 

	

Q. 	 Would you agree with 

me we don't know where the water table is in 

this particular site? 

	

A. 	 Within how many fat? 

	

0. 	 Within any mrtainty 

whatsoever. 

	

,.A. 	 Well, I think, it may 

not be the proper way to put it, I could give 

you 70-30 odds that it is within 7 foot 

feet of the surface. 

	

Q. 	 Can you toll me under 

oath that you know where the water table is? 

	

A. 	 No, I don't, any 

. better than a statement such as that. 

	

0. 	 Now, the direction of 

flow of the ground water. 	Is that important? 

	

A. 	 Yes, in this 

particular case. 	If --- again 1 could think of 

sites where it would not be important, but in this 

particular case you would eventually want to 

know whore the ground water is mbvii/g. 

	

Q 
	

Now, 	am thinking 
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back to our hypothetical situation where you are 

going to make a recommendation on this and T. 

interested in knowing whether you would be 

concerned about the flow of the ground wiltex. 

Whether you consider that of sufficient imponce 

to want some kind of informafftu avai10)10? 

A. 	 In almost every coFJo 

you would want some sort of information on the 

flow of the ground water. 

Q. 	 What about water budgW 

A. 	 In almost every case 

you would want to know something about the water 

budget as well. 

0. 	 What about pe)mnability 

of the soil? 

A. 	 You would want to know, 

have some idea of the permeability of the soil. 

You are specifically referring to an industrial 

waste disposal site. 

0. 
	 Yes. 	What about the 

gradient? 

A. 	 Well that would come 

in with ground water flow and you would want to 

know something about gradients. 

Q. , 	What about Nlv-fac 
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drainage? 

A. 	 you would want 

to know about suyface dra1nage. 

Q. 	 I bliovo you 

indicated in your ovidenco-in-chief you are 

coed about the amount of leauhate that would be 

produced from the site? 

A. 	 Yes. 

Q. 	 You would want some 

preliminary figuras relating to that? 

A. 	 I would think so, 

but this is primarily.  on behalf of the applicant 

because they are the ones who are going to pump 

it out and treat it, BO they would ho very 

intorested in knowing how much they have to trat 

and I suppose the Ministry in general would want to 

:know, what tbo Ministry would also want to know is 

this I guess, so you would need. a watcr budget 

and you would need to know how much leachate was 

going to bo produced. 

o 
	

think it would 1):7-1 

important also to know what was going to happen 

to the loachato? 

A . 

Q. 	 Ov -s:: the long 3,:ero 
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Now, based on the 

application before the Board, the proposal that is 

submitted, do you in your assessment feel thex' 

has been sufficient information brought bforo 

the Board relating to ground water and flow thoroof? 

6! A. 	 Woll again, wo are 

7' getting back to the question, I don't know how 

much inf!ormation the Board needs to make a 

9 docision. 	There is no end to the amount of 

10 
information of this naturo that you can gativ3r. 

11 
You continually gather and gather and at aerue point, 

12 
.again I am not an expert on the systom eithe)f, 

13 but I assume the Board makes the decision that 

14 
they have enough information to do this. 

15 
I don't know how much they wiyIlt. 

know how much has been gathered and I can 

17 more or loHn give you my opinion as to wht7,thor 

18 
it in useful for a preliminary estimate of whethor 

the nito is likely to function, 	as daoignod or 

20 ac we anticipate it will function, 

21 Q. 	 Aro you talking about 

22 tho appMovat'fl dosign or your design? 

73 
A. 	 My design or the 

24 concoptutil design, and the applicant a aotAqn ;AL 

75 woll. 
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0, 	 All right. 	Can you 

put yourself in the position to this Board to 

indicate whether there is sufficient data before 

you to make a decision? 

A. 	 Again at what point -- 

there.  is unough in 	for me to make some 

assumptions and based on those assumptions, say 

that a conceptual design of this nature will trap 

or confine the leachate in this site foruvri, 

provided certain things are done. 	I don't know 

whether this is sufficient for the Board. 	I don't 

know whothor I can help you, I don't know how 

to answer this any other way. 

You could spend 50,000, a hundred 

thousand dollars more in finding out the 

hy(Wognelogy on this site to the nth. 	Now, I don't 

know whether this is Gxpocted or wanted or 

whatever. 	In my opinion if the assumptions that I 

have made are correct, the site will function 

U2 I have suggested it will function. If these 

assumptions are wrong, for ox'ample, if the first 

test bore shows that the water te„hle is do 1-

beneath the base of the site, what I have said 

hero will not work. 

O. 	 Correct, on your 
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A. 	 On my proposal it will 

not work, it is Just that simple. 

Q. 	, You have also 

indicated in your evidence to Mrs. McCaffrey that 

in your assessment the proposal as submitted by 

the applicant is not satisfactory? 

A. 	 ( 	into thin 

businens of trying to confine loschate at a site 

above the water table and again my assumption was 

that this material will never completely biodegrade 

. and under those circumstances, if the site is 

above the water table, whether or not there is a 

pinotic liner, eventually everything in it will 

leak out slowly. 

Now I do not know whether this is 

a lot of leakage or a little bit of leakage, T. 

don know whether that would he accoptablo or 

not acceptable, but it is ono of those things that 

people will argue about, you know you can 

argue about how much leakage you will got for a long 

time. 	I thought it wan simpler to resolve thin 

by putting in an undordrain and finding out 

hydogeologically and at the same time getting 

a porAtive monitoring f3yotom and developing a 

6 

0 

9 

10 

12 

131 

14 

15 

16 

17 

18 

19 

20 

2) 

22 

23 

24 



15 

16 

y1-wid&C0.1.a, 

.loroitio, 'Ontario 

2732 	 Ilughos, CY2-Crg. 
(Cline) 

You said that the 

applicant's proposal has a number of unknowns, 

that was the expression you. used. 	Could you list 

what these are? . 

	

A. 	 Well they don't know 

how much will leak out tho bottom of the site, 

the quality of the material that will leak out. 

	

. Q. 	 Would you slow down, 

Sir. 

	

A. 	 They don't know the 

quantity or the quality of the loachate nor the 

amount that that leachate will be attenuated, 

Incidentally now I have forgotten they are going to 

put a plastic liner in there and I suppose, 

the applicant suggested if the landfill becomes 

stable before the liner degrades then my previous 

statements don't moan a thing. 

hate to throw confusion into 

it, but it their liner works and their landfill 

degrades within the liner, then there is not a 

problem with groundwater contamination. 	Now, 

don't know that their liner will retain its 

integrity until the landfill stabilizes. 	That is 

something 1 don't know. 

Q. What are the p-i-ow-Jects • ! 
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A. 	 It would work, I guess 

the principal disadvantage you get, in my opinion, 

to the plastic liner is again kooping in mind 

my assumptions, ono that the landfill will have 

o be controlled forever, in other words it is 

not going to biodegrade before the liner biodograds 

6nj this sort of busiwss. 	Then if the liner 

holds for 20 years it will be 20 years before, you 

find out if the hydraulic confinement  S wok.Lng 

the way you expect it to work, so there is a 

disadvantage in that respect, in that I would like, 

again this is personal, I would feel that the 

quicker.  we found out about whether this sort of 

a system was going to function as we expect 

it to function, the farther ahead we are. 

In other words if we can find out 

we have problems within the first few years, 

we can rectify the problems much easier than if we 

find out in another twenty years. 

O. 	 Now, on page 5, Mr. 

Forestell mentioned 'Other Comments and Questions', 

Ho emphasized the words, 

"...proper operation of this 

facility would includet" 

and I am wondering if you could, go through the list, 

t I 
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TH1,, CMAIRMAN 	We will take our 

afternoon broak.• 

ROCIBS at 3C30 p.m. 

--- Upon '.Y:'GEAUMiDcf. 

Could we como to 

9 order plemio. 

THE CPAIRMAN 

Mr. Thibidoau? 

JO 

11 
cRosUExBMTNJTIoN BY 	)3T DV, AU .„ 
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Q. 	 Dr. Hughon t  the 

problem that I aM. having, I sunpuct tho Board and 

certainly the people here oxo having at these 

hoarings, we have boon hearing about conceptual 

derAgnn, engineering drawings, final drEAwingn 

and no forth. 	The problom io we are trying to 

discover, one of the things we are trying to 

discover in what kind of information is required 

up to the point of what I might call pmliminary 

approval, whore you can take a chance no to 

and put a! facility on. the :Ii/Ge and then 

fine tmo---. that NAcility al-!toK.  it in on the nito 

and the problem T. have, frnnJ; :J in your own 
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evidence and in othor ovidoneo is determininq how 

much information by way of testing and scientific 

data is required to reach that firm eoncr6te 

preliminary design, so you can go into the site 

and work from there, and I make the assumption, 

certainly my submission to the Board will he 

that it is the kind of information up to that point, 

that the Board is entitled to. 

Now, if we make that as  

and we just define it as the kind of infomatiou 

that is required up to and including the point 

where you have a firm, if you want to call it 

preliminary concept or preliminary design, what 

kind of information would be required at that point. 

Perhaps to put it a different 

way. 	If you, in your field, lived next door to 

the site what would you feel safe with when you 

know that the next day they were going to go in 

and start working to develop the site. 	that kind 

of in 	would be needed at that particular 

point in time as opposed to the fine tuning 

later on. 

So with that in mind, if wo could 

have that an a gormi•al concept of my questions 

to you, I would like to ask you an we have ankt7.6 
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A. 

other witnesses, and the reason I want to ek you 

I s because I understand you aro one of the oost 

expert people in your field in Canada, let alone 

the Ministry and that is why I 

feel your opinion is important. 

That I want to know is, I got the 

impression dealing with the applicant's dosign, 

not your design, dealing with the applicant's 

design, that there were certain situations in 

which this design would not Oven he considered as 

viable. At one point in the hearings we discussed 

having it in a swamp, another point today 

we discussed having it whore there was an aggyegate of 

sand soils and the kind of design they have would 

not ho appropriate there- 

Now, obviously when you make those 

kind of decisions, whether it is acceptable in a 

swamp or a clay belt, you are making those 

decisions based upon certain fundamental principles 

and science and I am trying to got at what those 

fundamental principles are o 

Now, I gather from your evidence 

that the poK.mabillty of soil would be a factor 

in this design at this site, am T right there? 
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well all right, yos. 

Q. 	 I am sorry, I don't 

want to cut you off because any information you 

can give me I want. 

A. 	 I assumeyou are 

thinking of the water table being at the level 

Mr, Bryok suggesting it is at. 	The high wator 

tablep under those cirmb8tances the pcttmeability 

of the soil will influence the amount of collection, 

the amount of material and using their design 

we are getting into the plastic liner 	:r am 

sorry, do we want a plastic liner that will last 

forever or not. 

o 
	

Well the evidence we 

have to data Sir, and you haven't been here 

during the whole hearing, the evidence we have to 

date from the company own plastic liner men 

is the best guesstimate and that is what J. is beau ea  

do not have a full life liner used at this point, 

There has been liner me in Chem-Trol facilities 

in the United States. 	It had been in existence, 

believe the evidence was 7 years and they are 

ntill working, so by definition the conclusion 

was drawn that th&y.  work at laant 7 yearn. 

The br. nt information we sem to haks, 
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A. 	 Yes. 

Q. 	 Now, soil uttenuation. 

In that R critical issue in the companyb .  proposal? 

A. 	 Weil again, the 

company prosumos or the applicant presume, if 

you aceept th 	icnti assumptions, then 

a lot of those .questions you are asking do not 

become that impertant. 	'Per instance, if you 

accopt the assumption that the waste will he 

reasonably inert before the liner stabiliEos and the 

water tablo is up near the surfaco and that wn 

can continue to pump this and still confine it 

hydraulically, then the fact that there is 

fracturad clays underneath is less important, 

Q. 	 I agreeSir, an 

Li thooratical concept, hut maybe wo havb forgottenwha 

we have alKeady laid down 	the ground 

ruln, that the mateaal that is going into thin 

pito Ian a life that is longo's:' than thcl br 

that 18 used 	to retain it. 	We aro talking 

in tho ordr of something like 50 years at the 

minimum. 

A, 	 Yen, 

Q. 	 Sc-) everyone can ac,4 

with you Sir, that 5f the texici.ty han a 3ifo 
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Of 3 wecks then we don't have a pro lam, but that 

I s not what we have hero. 	The bast evidence 

we have before the Board is the toxicitios 

in terms of decades. 

A. 	 That's what I assumM. 

Q. 	 0c) if we have that 

scenario, doas than attenuation boceme a critical 

issue? 

A. 	 Can we confine it 

hydraulically. 	Is the water table shallow and 

can we keep pumping this out forever. 

Q. 	 I think you used the 

correct words when you used the word assumption, 

but let me go down the list. 	You have indicated 

where there is a reasonable guess as to the 

water table, 8 to 10 feet? 

A. 	 Yes, 

Q. 	 That is as you put it 

a reasonable guess ,,not a dcJinite 

scientific fact at this point? 

A. 	 No. 

Q. 	 What about the ground 

water flow ga.dient. Do we Nave any data whaLaoevex 

about wheYx, the water is flowing to, hard data? 

A. 	 Hard draeA, 
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Q. 	 Do you have any hard 

data On soil attenuation, the ability of P s oil 

3 
	to hold --- 

6 

7 

9 

10 

A, 

O. 

permeability of the site? 

A. 

Q. 

Haldimand clay thorn. 

A. 

Hard data, no, 

Any hard data on the 

Well, --- 

We Y,now there 

In all probability 
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the permeability of the materials at the site are 

low., I don't think --- in the sense you are 

saying hard data, no. 

O. 	 You see my problem is 

ON I indicated earlier this morning, mv information 

Is that there is a serious fracturing problem 

in that particular area of Haidimand clay and if 

that is so, than for instance Mr. Morton's questions 

to Mr. Viirland this morning, Mr. Viirland's 

answer becomes very gualifind when he talks about 

certain permeabilitios and so forth. 	When he 

gi)ms his answers he forgets about the secondary 

permeability we are talking abort. 

Now assuming, and we have to assume   

at thin point, we don't know whet:hex this soeondary 
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on the ratio. 	It has to 	the Miniry of the 

ftvironment criteria and that is what I 

primarily concerned about. 

Q. 	 What I was concerned 

about is, let's assume that it does not? 

A. 	 Wen, 	have already 

covered that. 

But at the time 

you recommnded the hearing, you didn't give any 
1 

consideration to that contingency? 

A. 	 No, 1: would say I 

have not. 

Q. 	 Now, the landfill 

portion of the project relies substantially on 

clay. 	Did you examine the secondary fracturing 

properties of clay? 

A. 	 No. 

Q. 

 

Are you aware that 

there are problems of secondary fracturing of 

Clay? 

A. 	 No, 	anl.not. 

Q. 	 Now, rw. Hughes end 

yourself had 20M0 varied opinions on the use of 

liners and once again I assume t)n.it you have 

had an opportunity to perus o Dr. Hughes' report 
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with respoot to liners? 

A. 	 In Dr. Hughes mport 

I undorstand that ho does not advocate tho IABO of 

liners. 

Basod on his finding 

is there any comment that you wish to make with 

respect to your finding vis-a-vis his finding? 

A. 	 My fooling is that with 

toxic materials, I fool or would fool safor with 

a liner whore I can collect leachato, whoroas 

with Dr. Hughos' proposal, I have not son 

particular typo of operation operating and you know, 

I cannot really comment on tha safoty of his 

oporation becauso I don't really know whether it will 

wurk or not. 

Q. 	The proponent's proposalv  

. as I neo it would necessitato, and you can comment 

if I am wrong, a substantial maintonanco period. 

Is that corroct? 

A. 

comp lotion of tho sito? 

A, 

You can aftor 

.
Yoa, 

Yes, also Dr. Hughes' 

will nond myho tomt. an much maintonance. 

00 	 All >fight., so haHod on 
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Q. 	 Are you tolling uo 

that you fool thero may be a gan preblcm? 

and like any 

other normal landfill site it would have to bo 

properly vontod. 

Q. 	 How about tAD odour 

prO) lem? 

A. 	 Tf there in an odour 

prohlom, tho only thing that you can do with the 

odour problem i (Athox' you can collect the gafz; 

or raise the vents high onough that you disporoe 

•tho gas. 	I have not considered the gas itol 

to bo nu odour problem. 

Q. 	 Now when you made your 

recommendation to Mr. Caplice, that ho convono 

n henring of thin Board, wore you in ponEwnion 

of any estimates of ground wator inflow in tha 

wtiLito? 

A. 	 No, 

Q. 	 Were you in possession 

of any ontimaton a nurface infiltration into the 

Waste? 

wo had from the 

ywommaout, Ntimateo of th :c;:clount of infiltrtiou. 

o 	Did you h;Avo any 
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definition of the position. of Chotep of Lhe olTo of 

saturation? 

A. 	 No. 

Q. 	 Did you have any 

meaningful contingency plans which could be 

implemented in the ovont the contaminunto wro 

datocted in the undordrain beneath the landfill? 

A. 	 Yes, I had two 

contingency plans in mind, the IaMt one was the 

collection underneath the lagoons at the 

lysimeters and the second one was to have wolls 

drilled down gradient from the site for the 

second line of defence, shall we say, to detect 

loachate. 

Q. 	 Did you have any 

definition of the ground water flow systoW 

A. 

Mr. Bryck's report. 

Q. 

Only what was in 

And you are aware 

Mr. Bryck indicated in his evidence that he felt 

his report was incomplete? 

A. 	 Yes. 

(2 	 Did you hove on: 

information in your pos509ion Imiating to the offoo'c, 

of thn installation on tho floe :,_;yflLom? 
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Which flow systom? 

Surface. 

As a matter of 

Ministry policy installations cannot affect the, 

what shall we say, the upstream water or watershed. 

The installation must ho dosigned in order that 

tho land Up gradient from the site can be properly 

drained. 

0. 	 Did you have any of 

this information available to you? 

A. 	 No. 

Q. 	 Did you lava any 

information available to you on the effect of 

ground water flow and the effect this facility 

would have on it? 

A. 	 On ground water flow. 

O. 	 Yes. 

A. 	 No. 

Did you have any hard 

data available to you as the time required for 

stabili.zation of the waste in the landfill? 

A- 	 Mo, nobody has any 

data on that. 	That data iF;- juet not available, 

Q. 	 Did you have EArly data 

available to you as to the entIcl ated variation 
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or the CIUH:Li  ty of the leachate that will be preduced? 

Q. , 	 Did you have any 

information available as to the quantity of 

contaminants that will  be on the surrounding earth 

materials, absorbed on the surrounding earth 

matorials? 

A. 	 There will he no 

contaminants ahsorbod on the material if you are 

using liners. 	The contaminants are within the 

liners. 

o. 	Did you have any 

information as to the amount of dilution of 

contaminants in the bedrock aquifor and in the 

overburden? 

A. 	 Could you repeat that 

question please. 

Q. 	 Did you have any 

know ledge as to amount of dilution of contaminants 

in the bedrock aquifcA-  and in the overburden? • 

A. 	 I assumed with the 

liners that there would be no cont,2,mination in 

either place, • either in the crU,ly or below the cl)Ay, 

Q. 	 Did you have any 

information relating to a contingency plan in thc, 
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event that natural attenuation as not prove to be 

sufficient to dispose of the waste? 

A. 	 Yes, in my roport the 

last item, I said there, that if there was a 

contingency plan that wells would then have to be 

put down to depth to collect the contamination 

underneath the site. 

Q. 	 Could you detail for mo 

what experience you have had with plastic liners? 

A. 	 1 personally have not 

had any experience with plastic linnrs 

0. 	 Can you datail for me 

what experience you have had with aerators? 

A 	 I have seen a number 

of them in operation at different plants, but I 

have not, you know I have not designed them. 

Q. 	 Have you seen aerators 

used in lagoons with plastic liners? 

A. 	 Yes 

Whore is that, sit? 

A. 	 That is at Uni-Y:oyal 

in Elmira. 

' 0. 	 To your knowledge have 

they used aerators for Lhe stOpping of ammonia? 

A, 	 No, they are not 
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using it for the stripping of ammonia, that is at 

least as far ap I know they are. not. 

THE CHAIRMAN° 	That wasn't the 

question, was it? 

MR. CLIME 1 Q. 	Do you have 

any experience with the stripping of ammonia 

with aerators as proposed here? 

A. 	 No, I personally do not 

Q. 	 Does anybody in the 

Ministry have that experince? 

A. 	 I can't amcwor that 

question, I don't know. 

0. 	 Has there been any 

monitoring, effective monitoing done in this 

area since this proposal has been received by the  

Ministry? 

facility. 

monitoring? 

A. 

A. 

In which arc? 

In the area of this 

Has there been any 

Q. 	 Any monitorinc!. 

A. 	 Not that 1 am aware of. 

MR. CLINE 	Thank you, Mr, 

Chairman. 

it) 
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