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EXECUTIVE SUMMARY 

Background 

On June 10, 1996, the Director of Chemicals Assessment and Management, Alberta Environmental 

Protection Issued Approval No. 10348-01-00 to Laidlaw Environmental Services (Ryley) Ltd. for, 
among other things, the construction, operation and reclamation of a hazardous waste landfill in 

Ryley, Alberta. Between June 18 and July 16, the Board received 59 appeals to the Approval 
essentially requesting that it be revoked. At a preliminary meeting held September 30 and October 

1, the Board dismissed all but one of these appeals, that of Ms. Bernice Kozdrowski. Mediation was 

attempted but was unsuccessful. The hearing occurred during the week of March 4 to March 7 in 

Ryley, Alberta. 

Concerns Raised During The Hearing 

Certain actions by the Department rendered this hearing difficult. The more important of these were 
the withholding of information f•om the Appellant, the inability of the Department witnesses to show 

that they had thoroughly examined and understood the application, and the refusal to call the 

Director who issued the Approval and who, in these circumstances, ultimately had the best evidence. 

Major Issues 

From the evidence presented at the hearing, the Board concludes that two major issues must be 

considered. These are, first, will the liner system intended for the landfill cell have satisfactory 
integrity to prevent leakage and, second, is the hydrogeology of the surrounding area sufficiently 
well understood to assure that whatever leakage occurs from the cell will not contaminate the 

significant exposure pathways, and in particular, the groundwater in the area with the resultant 

danger to humans, livestock and wildlife. 



Conclusions On The Evidence And Recommendations to the Minister 

The integrity of the lining system of the cell can be improved by thickening the clay liner from 0.6 

metres to 1.5 metres and by adhering closely to the specifications and methods listed in Appendix 
G of the LES application. The liner must be installed using methods and materials that satisfy strict 

specifications designed to reduce the hydraulic conductivity of the clay to a minimum. While it is 

admitted by LES that some leakage will occur, decreasing the hydraulic conductivity of the liner 

system will reduce this to a minimum. As a further safety factor against transport of contaminants 

by water in the surrounding area, the monitoring wells surrounding the cell must be checked 

regularly and frequently to allow early detection of contaminants. 

The Board recommends that, provided the cell design is improved as outlined, the appeal be 

dismissed. The Approval should be varied to require these conditions as more explicitly detailed in 

the Specific Recommendations to the Minister. 
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BACKGROUND 

On June 10, 1996 the Director of Chemicals Assessment and Management, Alberta Environmental 

Protection [Director] issued Approval No. 10348-01-00 [Approval] to Laidlaw Environmental 

Services (Ryley) Ltd. [LES]. The Approval was for the operation and reclamation of a hazardous 

waste storage and hazardous recyclable storage and processing facility and the construction; 
operation and reclamation of a hazardous waste landfill in Ryley, Alberta. The facility is located on 

the north boundary of the village on land that was annexed from the County of Beaver. There is a 

500 m wide buffer zone between the facility and the nearest residences. The Approval expires April 
1, 2006. 

Fifty-nine appeals of the Approval were filed with the Environmental Appeal Board [Board] between 

June 18 and July 16, 1996. All Appellants wanted the Approval revoked because of the danger of 

pollution to Beaverhill Lake and its watershed, to human health and to the environment. 

On June 18 the Board advised the Director and LES that the Approval had been appealed. The 

Director was asked to provide copies of all file material relating to the Approval. On July 5, 1996 

the Director replied and included the LES application, a deficiency letter from the Director to LES 

and LES' reply, 56 statements of concern received by the Director, the Approval and the Approval 
transmittal letter. Subsequently, the Board learned through Appellants that the Director withheld 

documents including but not limited to claims made under the Freedom of Information and 

Protection of Privacy Act (FOIPP). This withholding of information concerns the Board and will 

be discussed later. 

On June 18, 1996, the Board wrote to the Natural Resources Conservation Board [NRCB] and the 

Alberta Energy and Utilities Board [AEUB] asking whether any of these matters had been the 

subject of a hearing or review under their Board's legislation. Both responded in the negative. 



THE PRELIMINARY MEETING 

The Board held a preliminary meeting September 30 and October 1, 1996 to determine standing of 

the many Appellants and their rights to file an appeal under the Act and hence the jurisdiction of the 

Board to hear the issues raised by the Appellants. The Board issued a Decision on October 28, 1996. 

Decision On Parties To The Procedures Of The Preliminary Meeting 

The Board dismissed the appeals of Appellants who did not comply with the Act by filing a 

statement of concern. The Board allowed Appellants who had not responded to the Board's request 
for written submissions to continue as parties because there was some confusion as to how they were 
to proceed if they had no new information to add to their statement of concern. 

The Board recognizes that the Act requires an app'ellant to have submitted a statement of concern 
following the advertisement of the application for ari •pproval. However, the majority of the public 
at least in this appeal were not aware of the details of the Act and its technical requirements. In this 

case, 29 of the 59 appeals had to be dismissed. Therefore, the Board believes the application 
advertisement should contain a caution that if a 

concerned party does not submit a statement of 

concern, that party may lose its future right of appeal. 

Section 70(1) and (2) of the Act states: 
Statement of Concern 
70(1) Where notice is provided under section 69(1) or (2), any person who is directly affected by 

the application or the proposed amendment, addition, deletion or change, including the 
approval holder in a case referred to in section 69(2), may submit to the Director a written 
statement of concern setting out that person's concerns with respect to the application or the 
proposed amendment, addition, deletion or change. 

(2) A statement of concern must be submitted within 30 days after the last providing of the 
notice or within any longer period specified by the Director in the notice. 



Decision On Directly Affected Status Of The Appellants 

The Board decided nonresidents of Ryley were not directly affected. None of these Appellants 
convinced the Board that their concerns were different than those of the general public. The Board 

was not prepared to say anyone residing in Ryley was not directly affected. Further, the Board said 

anyone residing in Ryley had more direct concerns regarding the Approval than the general public. 
However, the burden of proof of being directly affected was not discharged by most of the 

Appellants, even though some of these people lived closer to the facility being prima facie 
candidates for standing. Proximity, of course, is only one of the factors weighed in the standing 
determination. 

Only Ms. Kozdrowski presented concrete evidence and convinced the Board on a preponderance of 

the evidence that she was directly affected. She lives adjacent to the LES buffer zone, spoke on her 

own behalf and presented examples of being personally directly affected. All appeals other than that 

of Ms. Kozdrowski were thus dismissed at the stage where standing was a jurisdictional threshold. 

A mediation meeting was held on December 18, 1996 and a notice of hearing was sent to additional 

persons pursuant to the Board's regulations. 2 The Board then proceeded to a hearing. 

The following items were determined as per section 13 of the Environmental Appeal Board 
Regulation: 
1. The hearing date was confirmed for 9:30 am January 22 and 23, 1997 at the Ryley Community 

Centre, 49 Street and 49 Avenue. The Appellants advised they may seek an adjournment if 
pertinent information was not obtained. 

2. Parties were to provide the Board with an agreed statement of facts by January 13, 1997. 
3. Parties agreed to exchange documents and written submissions by January 15, 1997 as set out 

in section 10(3) of the Regulations. 
4. Matters to be included in the hearing of the appeal pursuant to section 87(2) and (3) of the Act 

were based on the content of Ms. Kozdrowski's letters of July 5, 1996 and August 2, 1996. 
Parties agreed hazardous waste management policies as they relate to the number of facilities 
in the province would not be dealt with at the hearing. 

5. Parties were to submit a proposed itinerary for the Board to visit specified sites. 
6. Each party would be permitted to speak, following which the Board members and others could 

ask questions of the presenter. The parties were to speak in the following order: 
a. Ms. Bernice Kozdrowski and her agent, 

(continued...) 
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On January 16, 1997 the Board allowed the following parties with certain qualifications, along with 

Ms. Kozdrowski: 

Marilyn Fenske representing the Ryley and area citizens; 
Leslie Price representing the County of Beaver Environmental Protection Association; 
Robert Wilde representing the Edmonton Friends of the North; 
Donna Clandfield representing bird enthusiasts using the area; and 
Barbara Collier representing the Canadian Parks and Wilderness Society. 

MOTIONS MEETING 

A motions meeting was held on January 22, 1997 to address the following two issues: 

1. the requests for an adjoumment; and 

the Appellant's request for information from the Department of Environmental 
Protection. 

The Board agreed a hearing would be held March 4, 5, 6 and 7, 1997. Written submissions were 

requested by February 19, 1997 and received by all parties. On February 28, 1997 the Board 

received a letter from Mr. Mitch Bronaugh dated February 27, 1997. He reported on his efforts to 

obtain information from the Department. He requested that the Board order the Department to 

produce the documents that were denied to him and/or censored. He requested an adjournment so 

the documents could be produced and examined. The Board responded to all parties on March 3, 
1997 advising it would deal with these matters at the commencement of the hearing. 

z(...continued) 
b. Department of Environmental Protection, 
c. Laidlaw Environmental Services (Ryley) Ltd. 

7. Intervenors accepted by the Board from among individuals who submit letters by the January 
13 deadline were to be identified with either the Appellant or the Department. Intervenors 
would speak after the party they had been identified with. The rights to be conferred upon any 
intervenor accepted by the Board would be announced to the parties at the start of the hearing. 

8. The Board may recess the proceedings from time to time as it deems appropriate. 
9. The Board would record the proceedings for its own use. Any party could have its own court 

reporting service, with advance notice to the Board. 
10. The hearing would be open to the public. 
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THE HEARING 

The hearing took place from March 4 to March 7, 1997 in Ryley, Alberta. 

Mr. Bronaugh immediately raised the issue of documents requested from the Department. Mr. 

Bronaugh noted the Board had the authority to force the Department to release the documents and 

requested the Board do so. He said if the documents were released, he might ask for a short 

adjournment to study them. 

Mr. McDonald generally rejected Mr. Bronaugh's request for information, although he neither 

consented to nor opposed an adjournment. Mr. Kruhlak was not in favour of an adjournment. Ms. 

Buss said she did not want an adjournment and the Department should produce the documents as 

they undoubtedly have a bearing on this case. Mr. Wilde, Ms. Clandfield and Ms. Rowlands agreed 
with Ms. Buss. 

The Board ruled that there would be no further adjournment. However, the Board requested that the 

Director immediately review the documents to determine if any of the deletions made previously 

were relevant and to provide such materials to the Board by 9:00 am the next hearing day (March 
5, 1997). The Department finally presented the materials. 

THE SITE VISIT 

At the suggestion of the Appellant and supporting parties and with full agreement from the Approval 
Holder and the Director, the Board, with two representatives from each party, visited the LES Ryley 
facility on March 4, 1997. Mr. McNeil, the facility manager, showed the waste transfer and storage 
buildings, the laboratory, the drum shredder, the existing landfill cell and the location of the new 

proposed cell. The Board believes that the visit provided the opportunity to understand and visualize 



the operation. 
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SUMMARY OF THE EVIDENCE 

Dr. Jim Plambeck 

Mr. Bronaugh called Dr. Plambeck, an Associate Professor at the University of Alberta, as an expert 
witness. He specializes in electrochemistry, but was called to discuss the properties of high density 
polyethylene (HDPE). He denied any knowledge of landfill design, engineering or operation. 

Dr. Plambeck testified I-IDPE is chemically inert and probably the best material available for landfill 

liners. It is not significantly degraded by oxidation at temperatures below 50 °C. Thus only a fire 

in the landfill cell could damage the film at the LES facility. He said HDPE films are flexible at 

room temperature but their flexibility decreases with decreasing temperature. He cited cases where 

HDPE films used in ponds cracked and shattered in extreme cold in the United States and Canada. 3 

Dr. Plambeck said HDPE is subject to ultra-violet light degradation, an autocatalytic process, and 

must be protected fi-om light exposure such as with a layer of sand in a landfill. 

Dr. Plambeck said HDPE film will absorb and dissolve polar materials such as acetone. A film will 

always leak to some extent through pinholes in it. He cited the case where two materials such as 

water and polyethylene come in contact, both capable of dissolving hydrocarbons; the hydrocarbon 
essentially concentrates in the material in which it is most soluble. Petroleum products are only 
slightly soluble in water but more soluble in polyethylene. Therefore, with leachate containing oil 

or gasoline in contact with the HDPE liner, the oil will concentrate in the liner, eventually 
permeating it. 

I.D. Peggs, J.P. Winfree & J.P. Giroud, "A Shattered Geomembrane Liner Case History: Investigation 
and Remediation" (Paper presented to the Geosynthetics '91 Conference, Atlanta, Georgia, February 
26-28, 1991). Referenced in the written submission of Bernice Kozdrowski. 



Dr. Robert MacMillan 

Mr. Bronaugh called Dr. MacMillan as an expert witness on surface and subsurface water flow. He 

recently completed his Ph.D. on that subject in the Forestburg area. He did no test work on, nor 

visited, the Ryley site, and claimed no expertise in contaminant transport in till, only water 

movement. 

Dr. MacMillan said the till, with its high hydraulic conductivity compared to the bedrock, is a 

potential path for contaminants to be carried away l•om the landfill by surface and near-surface water 

to a spring runoff water course 50 m south of the cell. He cited HBT AGRA, 1991, 4 where 

pesticides from a storage area west of the landfill were detected in monitoring wells. He 

hypothesized that pesticides moved in the surface and near-surface waters. He noted that test wells 

used to develop the Laidlaw Environmental Impact Assessment (EIA) were drilled mostly into 

bedrock with only four wells drilled into till 5. Authors of the report assume till hydraulic 
conductivity is about 0.03 m/yr. Dr. MacMillan argues for groundwater to be recharged during 
spring runoff, surface water would have to move a vertical distance of 1 m/mo, indicating a 

hydraulic conductivity of about 12 m/yr. 

Dr. MacMillan said there was no such thing as an impervious clay and a compacted clay layer would 
be permeable through cracks and pores. He stated that under ideal conditions water would take 

about 20 years to permeate 0.6 m of compacted clay. When asked where in Alberta a landfill 

receiving hazardous wastes should be located, he replied, "probably nowhere". 

Laidlaw Environmental Services, "Amendment to Current Licence to Operate: Disclosure Document" 
(August 1993) at 28. Exhibit 40. 

Hardy BBT Limited, "Report on Hydrogeology, Ryley Integrated Waste Management Facility, Ryley, 
Alberta" (1990) [hereinafter Hardy BBT]. This and other publications by Hardy BBT Limited are 
referenced in Exhibit 40 at 79 and 80. 
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Mr. Mitch Bronaugh 

Mr. Bronaugh, acting as a witness, expressed concerns with the high surface till permeability and 

the potential for contaminant leakage. He showed permeability data fi:om Moell 19836, Hardy BBT 
and Laidlaw. He commented that Laidlaw's consultants ignored the permeability of the surface till 

and the top layer of bedrock on the erroneous assumption that there are no shallow wells in the area. 

Mr. Bronaugh argued the present landfill is insecure by introducing an aerial photograph taken 

November 13, 1994 which showed white material on the west side and a black area in the southeast 

part of the cell. 7 He suggested the white area was snow and the black area was exposed HDPE liner. 

He criticized the design of the proposed landfill saying compaction of the new cell clay layer is 

specified as 90% whereas it was 98% in the old cell. What was a sand layer under the HDPE liner 

in the old cell is specified as a geotextile liner in the new cell. He believes this material will clog. 

Mr. Bronaugh criticized the Approval process and the Department. He said alternate sites were not 

considered in the EIA. He was extremely critical that Jerry Lack, the Director who issued the 

Approval, was not available to give evidence and answer questions. As discussed later, the Board 

agreed with this criticism because the witnesses produced by the Department did not have the best 

evidence and were generally not effective 8. 

Ms. Bernice Kozdrowski 

Ms. Kozdrowski testified she had been affected by the Laidlaw facility because noise awakened her 

Alberta, Environmental Protection, Sciences Division, Soils Branch, Hydrogeology of the Ryley Site: 
Summary Report by C.E. Moell and Associates Ltd. (1983). Referenced in Exhibit 33 at 34. 

Statutory declaration submitted by John Jensen, March 4, 1997, at page 3. Exhibit 3. 

See, for example, dialogue by Department witnesses at infra, note 32. 
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at 3 a.m. last summer. On another occasion, a sharp odour caused her nose and throat to burn and 

resulted in a choking feeling. She believes the odour came from Laidlaw. She lives across the road 

from the buffer zone and has been bothered by dust blowing from the facility. 

Ms. Kozdrowski is concerned about the effect of landfilling hazardous wastes on water quality in 

the area and the effects on humans and livestock. She is also concerned about the effect of the 

landfill on property values. Houses for sale are not selling. People who recently purchased property 
in the village said if they had known of the LES expansion they would have purchased elsewhere. 

Ms. Kozdrowski said she was associated with the Liaison Committee whose function was to liaise 

between citizens of Ryley and NewAlta. She admitted she had not objected to the proposed landfill 

on condition that hazardous waste would not be land filled or remain in Ryley but would be 

transferred for final treatment and disposal. 

Mr. Robert Wilde 

Mr. Wilde represented the Edmonton Friends of the North Environmental Society (EFONES), who 

were involved with the LES facility since 1994. He claimed no academic training or work 

experience with HDPE liners and synthetic materials nor with the study and testing of groundwater. 

Mr. Wilde expressed concern over the amount and form of liability required of LES. He says there 

is no requirement for LES to provide security to cover costs of repairing damage from spills or 

leakage and the cost would be high. He believes the Ryley area is wrong for a hazardous waste 

landfill. If it must be here, there must be adequate financial security to cover damages. 

Mr. Wilde questioned the reliability of the Quality Assurance/Quality Control (QA/QC) procedures 
used in testing the liners. He said the LES landfill cell would be less stable than a normal cell 

because it is all above ground whereas a normal cell is partly under ground. 
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Mr. McDonald referred Mr. Wilde to an article by Giroud and Bonaparte 9 and asked if he had 

compared the specifications proposed by LES with those presented in the article. Mr. Wilde had not 

done so. Mr. McDonald specifically referred him to pages 108 and 109 of the article which states: 

"properly designed, constructed and operated double liner systems with composite 
bottom liners can provide a very high level of environmental protection." 

Mr. Rainer Ebel 

Ms. Clandfield called Rainer Ebel as an expert witness. He has a B.Sc. in Zoology and is employed 

at the Beaverhill Bird Sanctuary studying birds, fish and small animals. 

Mr. Ebel said the monitoring program used by LES should have been at least 5 years in length with 

daily and seasonal monitoring to obtain proper baseline data. He noted few, if any, amphibians had 

been used in the program and pointed out that amphibians are excellent creatures from which to 

monitor or assess water quality. 

Mr. Adelhardt Glombick 

Ms. Buss called Mr. Glombick to discuss financial security. He is a banker and he and his family 

own land near LES. 

He noted the runoff channel passing their property has three unnatural contributors to it: the county 

municipal landfill, the Ryley sewage lagoon and the LES landfill. The Glombicks are concerned 

about contamination of their land and water. They are concerned LES has not established sufficient 

funds or visible assets to repair any potential damage that may occur through contamination of the 

land or water. These funds should be available through insurance held either by LES or the parent 

company. 

Giroud and Bonaparte, "Leakage Through Liners Constructed with Geomembranes Part II. 
Composite Liners" 8 Geotextiles and Geomembranes (1989) at 71 111. Referenced in Exhibit 32. 



Ms. Donna Clandfield 
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Ms. Clandfield stated she is not an expert but an amateur bird-watcher with two degrees in English. 

Her main concem is that the expanded facility could endanger humans and wildlife through 
contaminant release. She cited examples where Laidlaw, a parent company, was fined for 

environmental violations. She also cited the recent violations at the Swan Hills waste treatment 

facility. She points out that self monitoring has not been successful and the Department should be 

more active in monitoring industrial emissions. She says Laidlaw's record of violations has serious 

implications for the Ryley area and its people, especially those with respiratory problems. 

Ms. Clandfield had concerns with LES landfilling up to 1000 tonnes of treated wood from site clean- 

ups. According to the Provisional Code of Practice issued by the Canadian Council of Ministers 

of the Environment 1° landfill disposal should be considered one of the least desirable options for 

handling treated wood. She believes there are better ways to handle some wastes expected at LES 

than landfilling and says there is no safe way of testing the wastes received for explosives. 

Ms. Clandfield stressed the value of the Beaverhill Lake area for bird research. 267 species use the 

lake either as breeding grounds or a way station on their migration to breeding grounds in the north 

or to wintering grounds in the south. Some of these are classed as endangered species, particularly 
the peregrine falcon and the piping plover. 

Ms. Irma Rowlands Representing Canadian Parks And Wilderness Society (CPWS) 

Ms. Rowlands spoke for Ms. Barbara Collier who was the original CPAWS representative. She 

noted CPWS has 6000 volunteer members with no particular expertise, but they do have a concern 

10 Canadian Council of Ministers of the Environment, Provisional Code of Practice for the Management 
of Post-use Treated Wood, Report No. CCME-114E by R.W. Stephens et al (Ottawa: 1996) at 61. 
Referenced in the written submission of Dorma Clandfield, page 4. 



for ecology conservation. 
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Ms. Rowlands believes LES is too close to wetlands and farms and could threaten Beaverhill Lake 

and the species that use it. She believes the Department, in issuing the Approval, failed to consider 

the purpose of the Act as set out in Section 2. She quoted Sections 2(b, land g) which provide: 
2 (b) the need for Alberta's economic growth and prosperity in an environmentally 

responsible manner and the need to integrate environmental protection and 
economic decisions in the earliest stages ofplarming. 

the shared responsibility of all Alberta citizens for ensuring the protection, 
enhancement and wise use of the environment through individual actions; 

(g) the opportunities made available through this Act for citizens to provide advice on 
decisions affecting the environment. 

Ms. Rowlands said citizens are taking responsibility and giving their opinions but they are not being 
listened to. She said the Department emphasized economics to the detriment of the environment. 

She discussed the tourism potential of the Beaverhill Lake area and suggested the Government assist 

local people in developing tourism in Tofield and Ryley rather than a hazardous waste landfill. 

Dr. David Sehindler 

Ms. Buss called Dr. Schindler as an expert witness. He is a well-known scientist specializing in the 

study of toxic contaminants and their effects on wildlife. 

Dr. Schindler said liner failure is inevitable and he would expect damage from rodents, degradation 
due to light exposure and fracture due to temperature change. He discussed research where the water 

of a lake was separated with a polyethylene sheet. Muskrats chewed and tore holes in the sheet. He 

suggested voles or pocket gophers might cause a similar problem with the synthetic landfill liner. 

If light was excluded by a sand cover on the liner there could still be tears from rocks dumped on 

the liner, embrittlement and fracture due to soil movement such as frost heave. 
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Dr. Schindler was concerned with the persistence and biomagnification of the pollutants and stated 

the more toxic the pollutant the longer its life before biodegradation. He gave half lives (time for 

half the pollutant to degrade) from 3 to 4 years to 3 to 4 decades. As a result of organisms taking 

up the pollutant and becoming food for a higher organism the biomagnification may be from 100,000 

times to 10 million times. He showed examples of the effects on fish eating birds from the Great 

Lakes where one part per billion of pollutant caused crossed bills and the external growth of 

normally internal organs in the young of these birds. If the liner leaked, some of these defects would 

be seen in birds and wildlife in the area of the facility. He noted the concentration of toxic 

contaminants in voles in the Swan Hills area had increased over the last few years. He noted some 

substances permitted to be landfilled that are listed in Section 13(c) 11 of the Waste Control 

Regulation are solvents and some are volatile and may escape through the soil top cover. 

Ms. Marilynn Fenske, Ms. Leslie Price And Ms. Alice Mahlum 

Ms. Buss presented Ms. Marilyrm Fenske, Ms. Leslie Price and Ms. Alice Mahlum as a panel. Ms. 

Price lived on an acreage 3.5 miles from LES for 20 years and is associated with the Beaver County 
Environmental Association. Ms. Fenske lives on a farm 0.5 mile north and I mile east of LES. Ms. 

Mahlum lived all her life in Beaver County and now resides 3.75 miles northeast of LES. 

Ms. Price said when the area was being considered for the hazardous waste treatment plant now at 

Swan Hills, a plebiscite of Beaver County residents rejected the importation of hazardous waste into 

the county so the plant was moved V2 mile south into Ryley. Thus the NewAlta site was chosen not 

on its merits as a waste disposal site, but because of political and jurisdictional pressures. She said 

surface and ground water would be affected by leakage from the landfill and this would be magnified 
by storm sewage from the village which discharges into the same area. The plant discharges would 
be exacerbated by heavy rainfall events such as that in 1994, when 8 to 9 inches fell in 48 hours. 

11 Materials included in 13(c) are acetone, benzene, n-butyl alcohol, carbon disulphide, cresol and 
cresylic acid, cyclohexanone, ethyl acetate, ethyl benzene, ethyl ether, isobutanol, methanol, methyl 
ethyl ketone, nitrobenzene, 2-nitro propane, pyridine, tolunene xylene. 
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Ms. Mahlum's main concern was the effect of heavy rainfall events. She quoted a number of events 

that had occurred in the last 45 years when bridges had been washed out. She also noted that the 

frost depth in the area was about 9 feet and indicated that frost could affect the liner membrane. 

Ms. Fenske said she lives on a beef cattle farm. She was concerned about the danger of 

contamination of water, soil and grass by emissions from the LES facility. This contamination could 

get into the food chain and become concentrated, resulting in damage to humans and livestock. 

The Department of Environmental Protection 

Mr. McDonald presented his witnesses as a panel. Mr. Silver Lupul was Industrial Waste Branch 

Head of the Chemicals Assessment and Management Division for the Department until he retired 

in December 1996. He was responsible for directing staff in the application review and preparation 
of recommendations to the Director for the LES Approval. Mr. Andrew Cummins is a biologist and 

engineer with the Department. Mr. Anthony Epp is Section Head, Site Evaluation Section, 
Groundwater Protection Branch. Mr. Sadiq Unwala is a senior engineer with the Air and Water 

Approvals Division. Mr. John Taggart is a senior hydrologist with the Water Sciences Branch. 

Mr. Lupul gave an overview of hazardous waste handling from generation to disposal. He referred 

to section 179 of the Act, which states a chain of custody under which hazardous waste must move: 

179(1) No person shall 
(a) generate hazardous waste and permit that hazardous waste to 

leave the premises where it was generated, 
(b) collect hazardous waste from the premises referred to in clause 

(a), 
(c) consign or transport hazardous waste, or 
(d) accept hazardous waste for transportation, treatment or disposal, 

or store or provide storage facilities for hazardous waste where 
the hazardous waste is generated by another person, 

unless the person first referred to or that person's employer has been issued a personal 
identification number by the Director. 

He also referred to section 182 which provides: 
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182 No person shall consign or transport or accept for transportation, storage, 
treatment or disposal any hazardous waste unless the waste is 
accompanied by a manifest that 
(a) is completed in accordance with the regulations, 
(b) accurately identifies the quantity, composition and points of 

origin and destination of the hazardous waste, and 
(c) contains the personal identification number of each person 

consigning, transporting or accepting the waste. 

He used these sections to illustrate how closely transportation, storage, treatment and disposal of 

hazardous waste is controlled. He then referred to section 13 of the Waste Control Regulation. This 

section defines waste that may be deposited in a landfill. He noted that only low-level hazardous 

wastes can be deposited in a landfill (waste containing less than 1000 ppm or 0.1% of the hazardous 

material). 

Mr. Lupul pointed out that the Waste Control Regulation also defines a landfill that can accept 

hazardous wastes. It is a Class 1 (a) landfill and must have two liners (one of synthetic material), a 

leachate collection and removal system, a leak detection system between the liners and a 

groundwater monitoring system. In the LES application approval he was responsible for reporting 
analyses results of the various branches of the Department which considered the application. 

Mr. Lupul noted the Approval Holder must provide financial security to cover the cost of closing 
the facility and providing ongoing monitoring, as per Part 4 of the Waste Control Regulation. The 

closing of the facility consists of removal and disposal of any stored hazardous waste, removal of 

any buildings and capping and closing of the landfill cell. The amount of security required is 

determined by the Director based on an estimate provided by the Approval Holder. This amount is 

reviewed annually or more often if any change in the requirement develops. The present amount of 

financial security to be required for decommissioning is approximately $1,400,000. 

Mr. Lupul said the Department panel consists of those engineers and scientists that gave technical 

and scientific advice to the Director, who made the decision to issue the Approval. The process of 

approving such an application was a multidisciplinary approach. The role of the EIA, which is the 
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most significant appraisal of the application, is to determine possible environmental impacts of the 

operation, measure the baseline environmental situation to quantify these impacts and evaluate 

economic and social impacts of the facility. Since the EIA had been accepted by the Environmental 

Assessment Branch, the approvals Director did not consider economic nor social impacts of issuing 
the Approval. The Director did not examine the effect of the neighbouring municipal landfill nor 

determine if there was any synergy in the environmental impacts of the two sites. 

Mr. Unwala testified he was assigned to coordinate Mr. Lupul's role. He reviewed the application 
for completeness, referred it to the various Branches concerned, collected Statements of Concern 

received from the public and forwarded them to LES. He noted that the monitoring requirements 
imposed on the landfill are the most detailed required in Alberta. 

Mr. Cummins was responsible for examining surface runoffwater and for biological testing. He said 

the requirements that must be met by LES are the most stringent in Alberta and were an overkill. 

Mr. Epp said he was responsible for siting requirements of the landfill. He examined reports on site 

geology and hydrogeology and believed the site is appropriate for a landfill. He said all information 

he received supported this and he recommended the site to the Director. He said Dr. MacMillan's 

calculations were simplistic in that contaminants will be attenuated on clay particles and will not 

move as the water does. Dr. MacMillan had ignored changes in the water table as a result of matric 

suction. He said that this force may act against gravity and draw water up to the surface or may draw 

water downwards more quickly than it would move under gravity alone. Mr. Epp said the landfill 

cell should be very resistant to permeation by leachate. 

Mr. Taggart said on-site runoffwas directed by a ditch to a storm water pond, with berms south and 

north of the site to collect runoff. The ditch and berm volume combined is about 4,900 m 3, larger 
than the runoff from a one in one hundred year precipitation event. The site drainage area is 0.3 km z 

and that north of the site is 0.2 km 2. The total upstream drainage area is 2.37 km .z Thus, 
contribution made by the site to the Bible Creek drainage area (112 to 115 km 2) is only 0.2 % to 
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0.3%. He noted the drainage area of Beaverhill Lake is about 2,100 1Q'TI 2 and the storage component 
of the lake drainage area is large. The storage, made up of ponds, sloughs and dugouts, must be 

filled before water flows to the lake. If the landfill leaks, the leakage must go through the till down 

to standing water level. 

The panel stated other localities or sites were not considered for the facility, nor were other methods 

of treatment of hazardous wastes. The application was for this particular site and this particular 
treatment process. Therefore, the Department could not examine alternatives but could refuse the 

application. For similar reasons, the Department did not examine the track record of the Laidlaw 

companies in other jurisdictions. Essentially, the policy of the Department is to look at nothing but 

the application and approve or refuse a single application solely on its merits. 

The Approval Holder 

Mr. Kmhlak called his witnesses as a panel, consisting of Mr. David McNeil, Mr. Don White, Mr. 

Tom Dance and Mr. John Ruffell. 

Mr. David McNeil 

Mr. McNeil had been employed by Stelco in Hamilton as a process engineer, by General Electric 

as a process operator, by Atomic Energy of Canada Limited as Production Foreman and by Chem- 
Security (Alberta) Limited as Operations Supervisor at the Swan Hills plant. In 1991 he joined LES 

as Facility Manager. 

Mr. McNeil gave the background of the Ryley facility. LES purchased it from NewAlta in 1991 

when it was a transfer station for hazardous wastes and had a Class 1 landfill that could receive non- 

hazardous wastes. In 1992, LES applied for an Approval to place low level hazardous wastes in a 

landfill. They conducted an EIA (that included a monitoring program and full public participation 
with the Village of Ryley Liaison Committee, the Beaver County Environmental Protection 
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Association, village residents and Alberta Environmental Protection) to establish the baseline 

environmental conditions. They did field work and reached an agreement with the Alberta Special 

Waste Management Corporation which has the exclusive right to treat hazardous wastes in Alberta. 

Mr. McNeil noted Laidlaw operates 87 waste management facilities in North America and of these 

facilities Ryley has the best record for safety and compliance. 

Mr. Don White 

Mr. White holds a B.Sc. from the University of Calgary. He was employed by Agriculture Canada 

in the Drugs, Antibiotics and Mycotoxins Unit, by Core Laboratories as a supervisor and as sales 

representative and Manager, Environmental Technology Services. In 1991, he joined LES as a 

Technical Manager. Mr. White reported his responsibilities at the facility consisted of the operation 

of the hazardous waste transfer station, the laboratory (which produces profiles of the wastes 

received) and the quarantining of non-conforming wastes. 

He commented on an aerial photograph submitted by Mr. Bronaugh, 12 saying the white areas were 

not snow but geosynthetic liner as LES had received a shipment of white liners although the normal 

colour is black. The black areas in the photograph were also geosynthetic liner, not HDPE liner. 

This liner was not covered with sand because the normal process is to apply the sand cover just 

ahead of the dumping of the waste. 

Mr. White said LES is attempting to satisfy the concerns expressed by the Appellants. Surface water 

is being sampled and monitored within a 5 km radius of the site. Groundwater is being monitored 

by sampling wells and dug-outs within 1.2 km of the site. LES wets the landfill area to keep wind- 

blown dust down and does not place material in the landfill when the wind is in excess of 30 km/h. 

He said the operation is not noisy and hours of operation are normally from 7:30 am to 4:30 pm. 

12 Supra, note 7. 
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Mr. Dance holds a B.Sc. in earth sciences and an M.Sc. in contaminant hydrogeology from the 

University of Waterloo. As senior hydrogeologist with EBA, he is technical and administrative 

supervisor of activities in hydrogeology and contaminant hydrogeology. He is Project Manager for 

multidisciplinary projects on site decommissioning, contaminated site remediation, environmental 

impact studies, exposure assessments and risk management. He has experience in environmental 

impact assessment and hydrogeological site examination for contaminant impact. 

Mr. Dance stated his firm was retained by LES in 1992 to provide an analysis of site hydrogeologic 
conditions. He evaluated existing information, collected additional subsurface data and did 

predictive modelling based on the risk analysis model of the United States EPA. For an impact to 

occur there must be contaminants, some pathway for the contaminant to move along and something 
to receive the contaminants (a receptor) along that pathway. 

Mr. Dance relied on data in reports by McCracken and Jordan 13, Moell and Hardy BBT. He found 

the site is underlain by a thin layer of till, but the water table is in the bedrock. The bedrock has low 

permeability and is not a good aquifer. Mr. Dance said there was considerable difference in 

hydraulic conductivities for the upper bedrock reported by Moell and Hardy BBT. He ascribed this 

to the shorter screen used by Moell and differences in analytical methods. 

To correct deficiencies in the existing data, he had a series of test holes drilled and wells 

neighbouring the site were monitored. Mr. Dance found hydraulic conductivities in the same range 

as Moell and Hardy BBT. The test trenches did not yield a lot of seepage and the landfill cell was 
dry. He concluded there are no meltwater sediments, the near surface material is highly fissured and 

fractured with a porosity of about 30% and there is no significant flow from large scale fractures. 

13 Alberta, Environmental Protection, Earth Science Division, Soils Branch, Hydrogeologic Evaluation 
of a Proposed Regional Landfill Site N½-10-50-17-W4 Ryley Area by L.J. McCracken and G.W. 
Jordan (1983) at 34. Referenced in Exhibit 33. 
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Mr. Dance used data fi:om reports and his tests to model subsurface behaviour of contaminants. He 

assumed the worst case scenario that concentrations of contaminants were at the aqueous solubility 
limit (a condition rarely achieved in nature) and only advective or horizontal transport occurred. He 

assumed there are pathways in the clayey sandstone which provide an aquifer, contaminants are 

present and there are receptors. He concludes the impact of the site on spreading contaminants to 

receptors is negligible even when assuming the worst case. 

Mr. John Ruffell 

Mr. Ruffell holds an honours B.Sc. in Engineering Geology and Geotechnics from Portsmouth 

Polytechnic in England. As Senior Project Engineer, he has been responsible for a broad range of 

geotechnical projects in Alberta, the Yukon, the Northwest Territories and Alaska. 

In Mr. Ruffell's review of the landfill cell construction, he emphasized the design was conceptual 
and a final engineering design would be approved by the Director before construction. He noted 

according to Section 13(4) of the Waste Control Regulation, solid hazardous waste can be disposed 
in a landfill only if that landfill has a synthetic or clay liner, a leachate collection and removal system 
and a groundwater monitoring system. He noted the United States EPA also requires a synthetic 
liner in landfills receiving hazardous waste. 

Mr. Ruffell said it has long been known that substances can pass through synthetic liners through 
transmembrane permeation and membrane defects, but good QA and QC functions minimize the 

leakage. Feeney and Maxson TM reviewed the performance of 49 hazardous waste units and found 

double lined units appear to function reliably. He noted 98% of leachate is removed in the primary 
system, liquids will be present in the secondary collection systems of well constructed and operated 
landfills and average secondary flow is about two orders of magnitude lower than primary flow. He 

14 Feeney and Maxson, "Field Performance of Double-Liner Systems in Landfills" (Paper presented to 
the Geosynthetics '93 Conference, Vancouver, B.C., March 30 April 1, 1993) at 1373-1383. 
Referenced in Exhibit 32. 
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stressed groundwater modelling for the proposed landfill cell and assumed no liner was present. 

Mr. Ruffell said liners failed due to stress cracking at ambient temperatures around -35 °C. 

However, such cracking could be minimized, if not eliminated, by proper design. Liners should be 

installed with some slack to allow for thermomechanical shrinkage. Comer, Sculli and Hsuan 

reported no effect on tensile properties on geomembrane sheets and seams after 200 cycles under 

non-strained conditions and 500 cycles under strained conditions 15. He therefore does not believe 

the temperature cycles at Ryley will have any damaging effect on the synthetic liners of the cell. 

Mr. Ruffell quoted a study by Landreth 16 that concludes correctly designed polymers (such as 

polyethylenes used in liner systems) should not encounter degradation conditions. The material 

should maintain its integrity for decades, if not hundreds of years. He said after the landfill cell is 

closed there should be no danger of leakage before organochemicals have biodegraded. 

Mr. Ruffell noted the QA/QC program for the existing landfill was adequate. For the new cell, LES 

will use a QA/QC program based on a standard program developed by ViroGroup in the United 

States that exceeds the EPA requirements and has been improved and implemented by EBA 

Engineering Consultants Ltd. This program will be carried out by a group independent of LES. The 

clay liner in the new cell will be compacted to 90% modified Proctor which provides densities 

equivalent to 95% standard Proctor and in site permeabilities in the order of 0.03 rn/sec. 

Mr. Ruffell discussed operating results of the existing cell to show its performance has been 

satisfactory. Leachate collected in the primary collection system is directly related to high rainfall 

events. Liquid volume in the secondary collection system was related to the volume in the primary 

15 

16 

A.I. Comer, M.L. Sculli, Y.G. Hsuan, "Effects of Freeze-Thaw Cycling on Geomembrane Sheets and 
Their Seams" (Paper presented to the Geosynthetics '95 Conference, Nashville, Tennessee, February 
21-23, 1995) 853-865. Exhibit 34. 

R. Landreth, "Service Life of Geosynthetics in Hazardous Waste Management Facilities" 
Geosynthetics: Microstructure and Performance, ASTM STP 1076 (Philadelphia: American Society 
for Testing and Materials, Philadelphia, 1990) at 26-33. Exhibit 35. 
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system during the first three years of cell operation but thereafter there has been little relationship 
between volumes in the primary and secondary systems. He noted the volume collected from the 

secondary system amounts to only 0.6% of the total volume collected from the primary system; an 

improvement over the 2% reported as normal by Feeney and Maxson. He also noted the liquids in 

the primary collection system meet the discharge criteria for surface runoff in the permit. 

The Panel 

Under cross-examination by the Appellant and parties supporting the Appellant, the LES panel 
helped the Board as it clarified a number of points: 

The geonet liner maintains its transmissivity under pressure. If it does clog this will 
be reflected in a reduction in the amount of secondary leachate and the clogging can 

then be removed by back-washing. 

The design of the landfill cell presented in the application is a conceptual design. 
When the detailed engineering design is completed, it will be submitted to the 
Director for his approval. At that time he may require changes. 

When the cell has been filled and no further wastes are to be added, the cell is 
capped, the force to drive the contaminants is reduced and their concentration 
steadily diminishes. 

Groundwater moves to the north and east of the facility because the slope of the 
water table is in that direction. Some surface water may move to the south. The 
elevation of the cell base is 688.66 m and the elevation of the meltwater channel base 
to the south of the cell is 686.66 m. 

Contaminants tend to be removed from the leachate as they adsorb on the matrix of 
the material through which the leachate is passing. 

If a monitoring well shows contamination, LES would conduct a subsurface 
investigation to determine the cause. If the facility is the cause, it would be shut 
down. This is an intemal LES requirement, it is not a condition of the Approval. 
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The Appellant And Supporting Parties 

Ms. Bernice Kozdrowski Represented By Mr. Mitch Bronaugh 

Mr. Bronaugh argues the Director did not investigate the site sufficiently to make a proper 

assessment. Specifically the Director did not carefully consider the hydrogeologic suitability of the 

site for a hazardous waste landfill. Hydraulic conductivity of the surface till is two orders of 

magnitude higher than in the bedrock. He suggests hydraulic conductivity data used by the Director 

are inadequate and misleading. He criticized the proposed landfill cell design noting the geonet liner 

to catch leachate is too thin and will be compressed heavily by the waste above it so that it will clog. 

He also suggests that the geomembrane liner will be damaged by frost heaves of the clay below it. 

Ms. Kozdrowski argues against the landfill. In addition to environmental concerns, she believes the 

landfill will sharply decrease real estate property values in Ryley. It will be unsightly and dust will 

blow into town despite the promises of LES and the requirements of the Approval that landfilling 

will only be done when the wind speed is less than 30 km/hr. 

Mr. Robert Wilde Representing Edmonton Friends Of The North Environmental Society 

Mr. Wilde argued that the siting of the facility is improper. Residents are exposed to the dangers of 

water pollution, dust and other airborne chemicals and to devaluation of their properties. He 

criticised the amount of financial security the Approval Holder is required to maintain for 

reclamation of the facility and objected to the lack of a requirement for LES to carry insurance or 

provide security to cover the cost of correcting short or long term pollution events. 

To support his argument, Mr. Wilde noted the Approval Holder admitted that liners leak, 

geomembranes have defects, the current technology is of itself no guarantee, intensive QA/QC is 
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required essential., leaks have been detected in the first landfill cell, no success story is available 

from the 87 LES facilities, and the 90% Proctor standard is not a construction standard. 

Ms. Donna Clandfield 

Ms. Clandfield's main argument is based on the potential damage to wildlife in the Beaverhill Lake 

area fi:om contaminants released by the LES landfill. She stresses that because of the abundance of 

wildlife, particularly birds, in the area and that it is a wetlands area, the site is not appropriate for a 

hazardous waste landfill. Ms. Clandfield also argues that the Director did not take into account the 

track record of Laidlaw's hazardous waste plants in the United States where, she says, they have 

been fined numerous times for violations of environmental regulations. 

Ms. Irma Rowlands Representing Canadian Parks And Wilderness Society (CPWS) 

Ms. Rowlands says the danger of contaminat!on of surface water is great at this site because the 

location is so ill chosen. The water table is high and a seasonal runoff channel flows directly through 
the site of the cells. The Company's plan to contour the terrain to re-direct runoff is vague. She is 

concerned about how contaminants escaping from the landfill will affect the quality of surface and 

groundwater and about the wildlife that depends upon the water for survival. 

Ms. Karin Buss Representing Ms. Marilynn Fenske, Ms. Leslie Price and Ms. Alice Mahlum 

Ms. Buss points out that it is important to understand the history of the LES facility in order to know 

why the facility is located in the Village of Ryley. In the early 1980s, when the Alberta Government 

was examining the feasibility of establishing a hazardous waste treatment facility in Alberta, it 

examined a number of potential sites in Alberta, three of which were in the County of Beaver and 

one of which was immediately north of the LES facility. The residents of the County were strongly 
opposed to the importation of hazardous wastes into the County. 
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Ms. Buss criticises the EIA submitted by LES in that it does not establish a need for the expansion 

of the facility. Although terms of reference for the EIA included requests for analysis of waste 

streams to be received and a projection of the supply and demand, no such information was 

provided. Nor was the information requested by the Director when reviewing the application. She 

furtfier criticises the EIA in that it did not address the proposal or its potential and it failed to 

consider social effects. Thus the Director did not review and approve a proper balance between 

economic need and environmental impact of the project. She contends that since these matters were 

not carefully considered by the Director in his review of the application (because they were absent 

from the EIA) the Approval is faulty under the Act and the appeal should be allowed. 

The Department of Environmental Protection 

Mr. McDonald argued that since the activity for which the Approval is sought 17 requires an EIA and 

an Approval, the Director, in reviewing the application took into account the requirements of the 

Environmental Assessment Regulation, the Approvals and Registrations Regulation and the Waste 

Control Regulation. The Director applied Section 65(3) TM of the Act to ensure no provisions of the 

Approval are less stringent than the requirements set forth in the regulations. The Director, therefore 

believes he acted with due prudence and diligence in issuing the Approval. 

Mr. McDonald commented on the depth of technical review undertaken by the Director and his staff. 

The Director and his staff do not redesign plants nor do they reinvestigate the data and findings of 

a proponent, other than to ensure they are reasonable and were obtained through acceptable technical 

and scientific methods. They review the technical details submitted by an applicant to ensure the 

standards set out in the Act are followed. After the Approval is issued, the Director monitors the 

activity to ensure the standards are adhered to. Mr. McDonald argues that the evidence presented 

17 

18 

Namely, the storage of hazardous wastes, the processing of hazardous recyclables, and the 
construction, operation and reclamation of a landfill in which hazardous wastes are disposed. 

65(3) The terms and conditions of an approval may be more stringent, but may not be less 
stringent, than applicable terms and conditions provided for in the regulations. 



26 

by the Director's panel clearly indicates that the concems expressed by Ms. Kozdrowski are satisfied 

by the conditions of the Approval. 

Mr. McDonald commented on the absence of the Director, Mr. Jerry Lack. He intimated that Mr. 

Lack was too busy directing a complex program to be in attendance throughout a four day hearing. 
He suggests that the Board should make its decision on the basis of the quality of the advice and 

information that the Director received from his staff during the course of making his decision. Even 

if we accept all of Mr. McDonald's arguments (which we do not), surely, in this appeal, the Director 

could have been present for closing arguments, knowing by then, as he must have, that several 

questions remained unanswered. 

The Approval Holder 

Mr. Krtthlak argued that LES' application to construct and operate a hazardous waste storage and 

transfer facility and a secure landfill was extensively reviewed by the Department through the EIA 

process and then the approval process. LES has received the necessary approvals from the Local 

Board of Health, the Subdivision and Development Appeal Board of the Village of Ryley and the 

Alberta Special Waste Management Corporation. Throughout these processes LES has encouraged 
public participation and freely answered requests for information. Mr. Kruhlak suggests no new 

matters have been introduced that were not fully covered in the processes to obtain approval. 

Mr. Kmhlak noted Ms. Kozdrowski, Ms. Fenske, Ms. Price, Mr. Wilde and EFONES participated 
extensively in the public consultation process fi:om the inception of the project. Much of the 

evidence given by them was a repeat of concerns previously expressed. Mr. Bronaugh raised 

concerns about the site from a hydrogeologic perspective and the long term stability of the HDPE 

liners. Mr. Kruhlak points out that Dr. MacMillan was not aware of the actual cell construction 

which involves removing a large amount of the surface till. The Department panel who advised the 

Director noted the terms and conditions for the Approval are the most stringent ever established in 

Alberta. They had no concerns over the suitability of the site for a landfill. They testified the danger 
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of contaminating Beaverhill Lake is negligible as the facility makes up 0.2% of the drainage basin 

of Bible Creek which only forms 5% of the drainage basin of Beaverhill Lake. 

Mr. Kruhlak argues that the Appellant and her supporters have not established that the Director was 

unreasonable, but rather that he failed to accept their views of science and technology. In most areas 

their views lacked any foundation or support. He concludes the Appellant failed to establish the 

Director was unreasonable in issuing the Approval and submits the appeal ought to be dismissed. 

CONSIDERATION OF THE EVIDENCE BY THE BOARD 

Focus of the Evidence 

At commencement of the hearing, the Board requested the evidence to be given by parties in support 

of the Appellant be limited to matters and concerns raised by the Appellant. The Board requested 
that these parties do not repeat evidence given by the Appellant but limit their evidence to new 

scientific and technical matters not raised by the Appellant. Mr. McDonald and Mr. Kruhlak both 

intimate that matters outside the narrow issues raised by Ms. Kozdrowski should not have been heard 

by the Board at all. Given the broad definition of environment in the Act, the Board disagrees. Any 

matters relating to the decision appealed and which affect the environment are within its jurisdiction, 

can be heard, and should be considered by the Board in making its final recommendation to the 

Minister. Some of the environmental evidence raised by additional parties were permitted by the 

Board in order to allow the grounds of Mrs. Kozdrowski's appeal to be fully expressed. This 

approach is consistent with section 2(g) of the Act and the expansive definition of "environment" 

found in section l(t) of the Act. 19 

19 1(t) "environment" means the components of the earth and includes 
(i) air, land and water, 
(ii) all layers of the atmosphere, 
(iii) all organic and inorganic matter and living organisms, and 

(continued...) 
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The Board must decide whether or not the Director's decision is reasonable in light of all the 

evidence considered by him as well as the evidence presented to the Board up to the time of the 

hearing. 2° In making recommendations to the Minister, the Board must also ensure the Director 

properly followed the terms and conditions of the Act in making his decision and that he recognised 

and carefully considered the purposes of the Act as set forth in section 2, particularly parts (a), (b), 

(c), (g) and (j): 
Purpose of the Act 

The purpose of this Act is to support and promote the protection, 
enhancement and wise use of the environment while recognizing the 
following: 

(a) 

(b) 

(c) 

(g) 

(J) 

the protection of the environment is essential to the 
integrity of ecosystems and human health and to the 
well-being of society; 
the need for Alberta's economic growth and prosperity 
in an environmentally responsible manner and the need 
to integrate environmental protection and economic 
decisions in the earliest stages of planning; 
the principle of sustainable development, which 

ensures that the use of resources and the environment 
today does not impair prospects for their use by future 
generations;... 
the opportunities made available through this Act for 
citizens to provide advice on decisions affecting the 
environment;... 
the important role of comprehensive and responsive 
action in administering this Act. 

The issues raised by Ms. Kozdrowski in her appeal, while considered narrow by Laidlaw and the 

Department, are quite broad. She raised the following issues: 

dangerous contamination from surface water discharged from the site; 

dirt and pollutants carried by wind borne wastes; 

19(...continued) 
(iv) the interacting natural systems that include components referred to in subclauses 

(i) to (iii); 

20 Gulf Canada Resources Ltd. v. Alberta (Minister of Environmental Protection) (1996), 42 Alta. L.R. 
(3d) 336 (Q.B.). 
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contamination of surface water by precipitation in contact with hazardous waste; 

noise during the night; 

proximity of the facility to residents; 

effect of the facility on property values; 

odour concems; 

air emission release; and 

pollution of underground springs. 

If we totally ignored the additional concems of others and focussed exclusively on those raised by 
Mrs. Kozdrowski, we conclude that her notice of appeal raises all of the significant exposure 

pathways and therefore captures concerns raised by others. Mrs. Kozdrowski's appeal addresses the 

possibility that hazardous wastes will migrate offsite through air, surface water, or groundwater 
mechanisms and reach the local community; her notice of appeal also addresses the possibilities that 

people will come into contact with hazardous waste. And, even if we focus on one issue Mrs. 

Kozdrowski raised, groundwater pollution, we find that it alone is the greatest risk and it alone 

touches on several aspects of all of the other issues raised by others in the community. 21 The issue 

21 The additional issues raised by others who were in support of the Appellant included: 

1. the track record of other Laidlaw hazardous waste treatment facilities; 

2. the financial security provided by LES to provide for abandonment of the site; 

3. the security provided by LES to provide for damage from leakage or spills occurring during 
operation; 

4. the general design of the landfill cell including the synthetic lining system, the geonet liner, 
the aboveground location of the cell, the degree of compaction of the clay liner and the 
suitability of the lining system relative to its permeability and long term stability; 

5. the acceptability of the results of the Environmental Impact Assessment conducted by LES 
in preparation for the Approval application; and 

6. the potential damage to wildlife, particularly to birds, that could result from contaminants 
(continued...) 
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of groundwater protection casts a broad net and its protection is fundamental to goals of water 

quality. Groundwater is a life-sustaining element of our environment because it recharges surface 

water and provides a drinking source for all people, all domestic animals and all wildlife down 

gradient from the (LES) facility. 

THE ISSUES AND THEIR CONSIDERATION 

Facility Design 

Concerns were expressed that materials escaping fxom the facility could contaminate surface water 

or groundwater or both. The contaminated water could reach a receptor such as wildlife, livestock 

or humans and cause ill effects. These are serious concerns. 

The Appellant suggested that surface water could be contaminated by runoff from the site and from 

precipitation in contact with waste in the landfill escaping from the site. The evidence of the 

Department and LES panels as well as provisions of the Approval itself (sections 5.1.3, 5.1.4, 5.1.5 

and 5.1.6) indicate that runoff l•om the site (excluding the landfill cell) is directed to a holding pond 

that has a capacity to contain precipitation from a one in one hundred year storm event. LES claims 

the holding pond cannot be accidentally discharged. The pond is only discharged when chemical 

analysis shows water in the pond is not contaminated. If the analysis shows pond water is 

contaminated, it must be disposed of in a deep well. Precipitation that has come into contact with 

waste via runoff from the landfill cell may not be discharged from the facility into the surrounding 

area. It must be collected, and there are provisions to do so, and disposed of in a deep well. 

Concern was expressed that leakage from the landfill cell, known as leachate, could get into the 

groundwater and contaminate it. Leachate analysis requires a detailed examination of the cell design 

21(...continued) 
leaking from the landfill cell and being transported to Beaverhill Lake. 
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with particular emphasis on the liner system and the hydrogeology of the site and surrounding area. 

According to the Department's panel, none were experts in the design of landfill cells. In drafting 
the approval, they had relied on the expertise of LES and its consultants. The Board has therefore, 
reluctantly, had to rely almost exclusively on the evidence of the LES panel in assessing the design 
of the cell. The cell will be built above ground and bottom-lined with two sheets of high density 
polyethylene (HDPE) separated by a geocomposite liner (See Exhibit 39) which is on top of 0.6 m 

of compacted clay. Mr. Ruffell and Mr. Dance testified that while there undoubtedly would be some 

minor leakage from the cell over a long period of time, the contaminants contained in the cell would 

disappear through biodegradation and adsorption on clay and soil particles long before there was a 

chance of meeting a receptor. 

The Appellant questioned the integrity of the HDPE liners to permeation. Dr. Plambeck testified 

that organochemicals dissolved in the water in contact with the liner would tend to migrate into the 

HDPE liner. He noted that the distribution coefficient between water and the HDPE could be as high 

as 50. This coefficient is defined as the ratio of the concentration of the organochemical in the 

HDPE to its concentration in water. However, since the contaminant is dissolving in the HDPE, it 

seems unlikely that much, if any, will precipitate out on the other side of the sheet when it diffuses 

through the sheet. In this case, the distribution coefficient is reversed as the concentration of the 

contaminant is much lower in the water outside the sheet of HDPE. The Board has difficulty in 

understanding how this mechanism could result in contaminants escaping the landfill liners. A paper 

by Giroud and Bonaparte 22 cites the measured leakage through a composite liner made up of a 

polyethylene sheet on compacted clay as 0.0003 m/yr. Dr. Plambeck did admit that I-IDPE is 

probably the best material available for lining a landfill cell. The Board agrees. 

Dr. Schindler described his experience with HDPE sheets used to separate two parts of a lake in 

Ontario and the muskrats that tore and chewed holes in the sheet. He suggested since there are 

Supra, note 9. 
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pocket gophers and Richardson ground squirrels in Alberta, the same type of problem might be 

encountered with the HDPE liners. Damage to polyethylene tubing used to distribute natural gas 

in Alberta as a result of pocket gophers and moles was discussed at the hearing. Mr. McNeill stated 

that a close watch is kept for signs of moles or gophers around the landfill cell and also noted that 

it is doubtful if they would burrow through the approximately 1.0 m thickness of clay and penetrate 
the liner. 

The Appellant also questioned the integrity of the HDPE liners under the freeze-thaw conditions 

encountered at the site. While there are few data available on the behaviour of HDPE subject to 

temperature cycling, there are reports of polyethylene liners performing well in Alberta in other 

services such as petroleum facility containment dikes. Since the HDPE liners in the cell will be 

covered with a layer of sand as well as the waste above that, the Board concludes temperature 
variation at the liner will not be as large as feared. 

Evidence was also introduced that polyethylene is subject to degradation when exposed to the 

ultraviolet light fraction of normal sunlight. Perhaps this is true, but the cell liners are always 
covered with a geosynthetic liner and a layer of sand which protects them from light. In addition, 
the I-[DPE sheeting contains about 2.5% carbon black which acts as a further deterrent to ultra violet 

light degradation. The Board dismisses the evidence of Dr. Plambeck regarding autocatalytic effects 

as being a significant concern in this case. 

Weighing all the technical and scientific evidence provided, as well as the technical papers provided 
by the parties, the Board concludes the design of the cell will probably minimize leakage. Approval 
No. 10348-01-00 includes, in section 3.1.1: 

The approval holder shall construct the landfill as described in the application unless 
otherwise required in this approval. 

Appendix G of the application sets out in some detail the design of the cell, the construction methods 

to be used and the inspection procedures to be followed. The American Society for Testing 
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Materials (ASTM) specifications to be followed are listed. These specifications inevitably form the 

basis of some of the United States Environmental Protection Agency's standards. Mr. Ruffell 

testified that the LES landfill would meet and exceed these standards. The Director must ensure that 

the materials used, the construction methods employed, the testing methods used and the inspections 

conducted meet the ASTM specifications listed in Appendix G of the application. 

If these ASTM standards are met, and they must be in every, respect, leakage should be at a 

minimum. However, to further reduce the danger of leakage, the Board will recommend that the 

thickness of the compacted clay layer under the secondary I-[DPE liner be increased to 1.5 m. This 

is the thickness of a compacted clay layer required in solid waste landfills in Wisconsin. 23 The 

thicker liner will require additional excavation of the till layer, which is a further bonus. 

The Board is concerned by the presentation of what appeared to be a somewhat cavalier attitude of 

the Director in accepting design and construction of the landfill "as described in the application". 

The Board believes that, for an operation as environmentally sensitive as the landfilling of hazardous 

wastes in Alberta's environment, the Director should have sufficient expertise in the Department at 

all times to independently review applications, establish specifications, and to ensure through 

regulatory observation and strict monitoring that the Approval Holder meets all promises and 

departmental expectations. Proper inquiry of actual operations is one of the best of scientific 

principles and the Director should be positively engaged in a supervising role for this facility. 

Appendix A, attached, gives a samp_•_le of the type of directions that could be contained in an 

Approval of this type. The sober business of regulating hazardous wastes in Alberta should be 

enough to remind the Director that he is involved in risk assessment on a scientific assessment 

premise and that the management of that risk for the protection of Albertans and their environment 

is what his job is all about. 24 

23 

24 

M.E. Gordon, P.M. Huebner and G.R. Mitchell, "Regulation, Construction and Performance of Clay- 
Lined Landfills in Wisconsin" at 17. Exhibit 9. 

The regulation of hazardous wastes including remedial action where necessary requires the Director 
(continued...) 
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There are two hydrogeologic units of concerns (expressed by Chandler but ignored by Zubel; also 

identified in Ko's letter to Unwala25). A 2 m thick sandstone unit at a 2 m depth is very shallow and 

undoubtedly affects local sloughs and dugouts. It could be easily contaminated because of its 

shallow location. This also means that flow travel time required for contamination is small. Thus 

monitoring of contamination must be very stringent. If this zone was contaminated, the area could 

become contaminated very quickly. The 1.75 m thick shale at 9.8 m is of less concern from a 

contamination perspective because of its depth. However, its hydraulic conductivity is only 

marginally less than that of the near surface shallow unit discussed above. Thus the increased 

compacted layer of till recommended can be easily justified based on the need for protecting the near 

surface geologic unit from contamination. 

The Board's recommendations are necessarily based on LES' assertions that the design submitted 

is a conceptual design; hence a provisional approval; hence the Director must in the Board's opinion 

have the full discretion to approve the final engineering design. 

On balance of all evidence and in particular Dr. MacMillan's evidence, the clay liner should be: (1) 

at least 1.5 metres in thickness, and (2) constructed in lift heights not greater than 15 centimetres 

after compaction using footed compaction equipment weighing at least 15 tormes. The clay making 

up the lifts should have a clay size fraction (0.005 ram) of 25% or greater, a minimum of 50% 

passing the 200 mesh screen, an average plasticity index of 12 or greater and an average liquid limit 

of 25 or greater with no value less than 20. When the clay is compacted to required moisture 

contents and densities based on the modified Procter method, the saturated hydraulic conductivity 

should be 0.0000001 crrdsec or less. 

24(...continued) 
to select indicator chemicals, review the existing databases available, assess the risks to humans, 
evaluate the toxicological effects, characterize the risk and then manage it. 

25 Internal correspondence from Alberta Environmental Protection. Exhibit 13. 
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The Board received evidence of the hydrogeology on the site and surrounding area, an issue 

extensively studied since 1983. The bedrock under the site is the Bearspaw formation. This 

sandstone formation has a hydraulic conductivity averaging approximately 0.03 m/yr in the 

horizontal direction and 0.003 m/yr in the vertical direction. However, little of the piezometric 
testing was done in the surface till region and this concerns the Board. The few measurements made 

in this zone indicate a hydraulic conductivity of about 0.3 m/yr. The Board is concerned that the 

glacial till material which is high in clay, likely composed of montmorillonite (which expands) could 

shrink and crack under wet/dry cycles. This could lead to fractures which can transmit water at 

orders of magnitude higher than the till can ordinarily transmit. The Appellant criticized LES for 

not examining this layer more closely and intimated that the high hydraulic conductivity might cause 

the site to be unsuitable for a hazardous waste landfill. Dr. MacMillan was called to provide 
testimony on this subject and the Board accepts the concerns of the Appellant and the evidence of 

Dr. MacMillan in this regard. 

In particular, Dr. MacMillan believed that for the groundwater to be recharged during spring runoff, 

the conductivity of the surface till would have to be in the order of 3 m/month or 36 m/yr. While 

he had not visited the site nor is he familiar with the design and operation of landfill cells, the 

admission by LES that all landfills leak, including this one, renders Dr. MacMillan's concerns highly 

relevant. The LES panel noted that some of the till layer would be excavated during the construction 

of the cell. This testimony convinces the Board that their suggestion to excavate at least an 

additional metre into the surface till and replace the excavated material with compacted clay is a 

good safety factor. Therefore, it should be done. 

The Board is concemed that the glacial till material was largely ignored in hydrogeologic evaluations 

yet this is the medium that protects the underlying sensitive geologic units as it could serve as a 

filter. It is, however, always heterogeneous and can be very difficult to measure parameters for. 

Hendry, whose work is definitive in the area of groundwater, has published research showing that 
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water can move quickly in till that is fractured. 

Several factors were not included in the application that the Board believes are of importance. Three 

unusual contributors to the channel including the municipal landfill, the Ryley sewage lagoon and 

the LES landfill were not considered at any length. Not excluding precipitation from the landfill is 

also a problem. Around Ryley an average 450 mm of precipitation occurs each year. Comparing 
the area of the landfill in to the total drainage basin area is not highly relevant. Of course it is small, 
but more relevant is how large is the drainage area upstream of the landfill site? The larger the area 

above the site, the larger the flow that can be expected at the site. The further downstream the site 

is, the more hazardous its location due to the potentially higher flow that could move past it. 

Ignoring ephemeral streams is very dangerous in that much flood damage can be caused by any one 

of them. They are also capable of washing material away. 

LES has installed a system of monitoring wells around the site which will be tested regularly to 

detect any contaminant that escapes from the cell. The detection of contaminants will allow 

mitigative measures to be taken before the contaminant reaches a point where a receptor may be 

damaged. As a result of these measures, the Board believes that the wildlife in the area and 

particularly around Beaverhill Lake will not likely suffer any ill effects. However, all monitoring 
results should be made publicly available through the Department. The public should have 

information regarding hazardous wastes stored at this facility and its environmental impact and this 

will only occur through some form of a responsible public reporting mechanism. 

LES' panel presented evidence regarding the transport of contaminants that might leak from the cell 

in the underlying sandstone. A computer model was used to predict the rate of movement of 

benzene with the hydraulic conductivity of the sandstone taken as 0.0003 crrdsec. Assuming the 

worst case conditions, the benzene is predicted to move some 30 metres in 10,000 days (28 years) 
which is the half life of benzene. LES' conclusion is that the contaminants would not reach a 

receptor before they are completely removed from the transporting water by biodegradation and 

sorption. Thus, they testify, the contaminants would not leave the site. 
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The Appellant reported one instance when a particular odour was noted in the Village of Ryley. 

However, the source was not determined and LES indicated the odour could not be attributed to the 

type of materials present in the facility. The Approval requires strict control to prevent air emissions 

from the waste storage and mixing buildings including a scrubber system, fans and the collection 

of stack monitoring data. Given strict air pollution controls, the Board does not believe there will 

be a problem of air emissions resulting in odours in the surrounding area. Windborne particulates 
from the landfill will be controlled by wetting down the area and by ceasing landfilling when the 

wind speed exceeds 30 • as required by the terms of the Approval. 

Noise From The Facility 

The Appellant raised the issue of noise coming from the facility which was sufficiently loud to 

awaken her at night. From evidence she heard, she believes it might have been the drum shredding 

machine. Mr. McNeil noted that the normal hours of operation are from 7:30 am to 4:30 pm and 

advised if he were informed of any nocturnal noises he would investigate and correct the situation. 

The Board recommends that operation of the facility be limited to normal working hours (7:30 am 

to 4:30 pm) and that any changes in hours be reported to the Director. 

The Environmental Impact Assessment 

During the hearing, the Board heard concerns about the EIA process. The dilemma, reduced to a 

somewhat hypothetical question is this: suppose the Assessment Division errs in its evaluation of 

an EIA and forwards ill-advised recommendations to the Minister, resulting in an ill-advised 

Approval by the Approval Director. What should the Board do? The EIA process is defined in 

Division 2, Part 2 of the Act. This division does not provide for the submission of an appeal to the 

Board and does not provide the Board with any authority to directly review an EIA. However, if the 

EIA is submitted as part of an application for an Approval and the Director relies exclusively on 
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information in the EIA in allowing the Approval and that Approval is appealed to the Board, the 

Board may make use of those data and may allow criticisms of those data in considering the 

prudence of the Director in issuing that Approval. The Board may not, however, alter the terms of 

the EIA which has been approved by the Minister. But, as the courts have stated, impact assessment 

is an issue to be taken into account by this Board in assessing the reasons of the decision maker. As 

Justice Wilkins in Slauenwhite stated with respect to environmental assessment: 26 

"The failure of the Director to consider the environmental impacts flowing from 
the full utilization of the capacity of the proposed plant prior to its development 
approval is a fundamental breach of the duty imposed on the Director to review the 
application under the provisions of Approvals Procedure Regulation of 110/93 
s.6(1). 

It is the conclusion of this court that the failure by the Director to undertake the 
review required of him by regulation is a "matter" properly before the 

[Environmental Appeal Board]."27... 

Financial Security 

Section 24(1) 28 of the Alberta Waste Control Regulation requires security to cover the cost of 

abandoning the facility and reclaiming the site when the facility operation ceases. The amount of 

security required is reviewed annually and may be adjusted by the Director at any time. Some 

argued that the amount specified, $1,400,000, is insufficient. Moreover they argued that the 

Approval Holder should be required to carry some form of security, such as insurance, to cover the 

cost of any damage done to the environment during operation. Such a condition is not required by 

the Act or the Regulation. They intimated that LES had insufficient financial resources behind it to 

26 

27 

28 

Slauenwhite v. the Alberta Environmental Appeal Board (1995), 175 A.R. 42 (Alta. Q.B.). 

Id., at 49. 

Alberta Waste Control Regulation (129/93) 
24(1) Security shall be in an amount determined by the Director to be sufficient to ensure 

completion of conservation and reclamation as required by the Act and the regulations and 

an approval based on 

(a) the estimated cost of conservation and reclamation submitted by the applicant or 

approval holder... 
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cover such costs and there was no evidence that LES carried insurance to cover environmental 

damage. 

The Board believes that LES has met the requirements of the Act regarding security for conservation 

and reclamation when the operation is closed, on the condition that the amount will be reviewed 

annually by the Director and thus will keep abreast of inflation. 

Property Values 

Concern was expressed by the Appellant regarding the location of the facility next to the village and 

to the effect of this location on property values. The location of the facility is a matter of municipal 
jurisdiction and, it appears, LES has the necessary permits for the site. The Board does have 

jurisdiction with respect to location as it relates to the environmental suitability of the project. The 

Board believes that with satisfactory design to contain leakage, the site, although not ideal, will be 

environmentally acceptable. 

Economic And Environmental Balance 

The purpose of the Act balances environment and economic development factors in efforts to attain 

a condition of sustainable development [see section 2(a-d)]. Economic development causes changes 
to the environment, some of which are damaging. Also, development generates materials that may 
be deleterious to the environment and which must be handled and treated in a manner which renders 

them harmless to the environment. This can be accomplished either by recycling or by proper 
disposal. Ultimately, the goal should be to reduce or eliminate hazardous wastes where at all 

possible. 

Means must be provided to allow people to maintain a desired standard of living, which standard 

varies from person to person. To provide these standards there must be economic progress. As we 

know, waste will result from uses of our resources. These wastes must be properly managed in the 
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first place, thereby reducing the need for future corrective action and regulatory response. 

The Board heard evidence that waste treatment is regarded as an unsightly, environmentally 

damaging process. Traditionally, waste dumps have been unsightly because wastes of all 

classifications (municipal, institutional and industrial) were lett in a pile or spread on fields 

randomly. The Board believes that the waste treatment industry could do much to dispel this picture 

by changing its method of treatment. The Board believes waste treatment could be looked upon as 

a typical industry, if it is not unsightly or does not provide a nuisance. LES could take a step in this 

direction by landscaping its plant area in an attractive manner and by planting a shelter belt of 

evergreens in the buffer zone to provide a separation from the village. 

Again, Section 2 of the Act exists to balance the effects of an activity on the environment and the 

economy. There is obviously need to generate wastes and, concomitantly, an economic opportunity 

arises because of the need to render them harmless in the environment. The Board believes that the 

type of wastes intended for disposal at the LES facility can be handled in an economic fashion that 

is environmentally acceptable by carefully planned landfilling. The Board recognizes that 

alternative, possibly more environmentally friendly means of hazardous waste disposal are becoming 

available. However, to the Board's knowledge, none of these processes have been fully proven from 

either an economic or a technical perspective. That said, pollution prevention (avoiding the creation 

of wastes) is always better than pollution control (storage or disposal of wastes). 

COMPLETENESS AND CREDIBILITY OF THE EVIDENCE 

General Issues 

The Board must carefully weigh the evidence presented by each of the witnesses and determine the 

measure of credibility to attach to that evidence in relation to other evidence heard, while 

recognizing the particular expertise sworn to by the witnesses. This matter of weighing the evidence 
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and credibility of witnesses was carefully considered by the Board before conclusions on each piece 
of testimony were reached. 

Contemplating and weighing the evidence placed before it in the hearing, the Board must raise 

matters which cause it great concern. The Board could not consider all of the available evidence due 

to the withholding of information by the Department; the method of advertising the application for 

the Approval; the scrutiny of the EIA which formed the basis of the application presented by LES; 
and, the absence of Department officials to discuss and fully provide the evidence, (in particular the 

absence of Mr. Jerry Lack, the Director who issued the Approval). Mr. Lack's attendance was 

repeatedly requested by parties and eventually by the Board. Mr. McDonald, however, failed to 

produce Mr. Lack, resulting in the risk that the Board will make adverse inferences against the 

Department regarding its incomplete evidence. In all appeals involving hazardous waste activities, 

the Board intends to ensure through its recommendations that the Minister is satisfied that the facility 
will operate causing no effect or a negligible effect on the environment. 

In this appeal, the Board is making recommendations to the Minister on critical issues of 

environmental and social policy. The Minister will make the final decision on his assessment of 

these matters and before doing so, this Board intends to see that he is fully informed and fully 
apprised of any objections to the Approval. This position is substantiated by the writings of 

Administrative Law expert Professor Wade: 

"Tribunals are normally employed where cases can be decided according to rules and 
there is no reason for the minister to be responsible for the decision. Inquiries are 

employed where the decision will turn upon what the minister thinks is in the public 
interest, but where the minister, before he decides, needs to be fully informed and to 
give fair considerations to objections. ''29 (emphasis added) 

Request For Information 

When the appeal is filed the Board asks the Department for the record of the decision being 

29 H. William Wade, Administrative Law, 6 th ed. (Oxford: Clarendon Press, 1988) at 901. 
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appealed. At this point the Department should make available all the information that the Director 

had available to him in the record of his decision. The Board cannot make a completely informed 

decision as to what matters should be included in the hearing, whether the Approval was properly 
issued and whether it should be reversed or varied, unless it knows all the facts behind that decision 

at some point before the end of the hearing. If some of this information is confidential, it should be 

marked and the Board may withhold it from other parties to the case. However, the Board must have 

the full record before it to make a completely informed decision. In this appeal all appropriate 
information did not come to the Board from the Department, until the second day of the hearing. 
Accordingly, several parties complained about the Department's willingness to assist the parties and 

ultimately the Board. 

Notice To The Public 

There should be included in the notice advertising the application for an Approval a caution that 

failure to file a statement of concern regarding the application may result in the party losing its fight 

to file a notice of objection (an appeal to this Board) if the application for an Approval is approved 
and then issued. 3° The fact that there were more than 29 persons who fell into this category in this 

30 The authority to request that the Director include such a caution in the notice is found in section 2 of 
the Environmental Protection and Enhancement (Miscellaneous) Regulation (118/93), which states 
that: 

2(1) Where, in the Director's opinion, an application under the Approvals Procedure Regulation 
is complete and the Director does not waive the notice requirement under section 69(3) of 
the Act, the Director shall, or shall require the applicant to, do one or both of the following: 
(a) publish notice of the application in one or more issues of a newspaper that has daily 

or weekly circulation in the area in which the activity that is the subject of the 
application is or will be carried on; 

(b) provide notice of the application to the persons and in the manner determined by 
the Director... 

2(3) A notice [pertaining to a complete application that must be published] shall contain the 
following: 
(a) the name of the applicant; 
(b) a description of the nature of the activity, the change to the activity or the 

amendment, addition or deletion, as the case may be; 
(continued...) 
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appeal is an embarrassment to the Board and surely must be to the Department. 

Attendance Of The Director In This Appeal 

The Board notes that the Department refused requests by the Appellant to call the Director who 

issued the Approval, Mr. Jerry Lack. Mr. McDonald noted that Mr. Lack runs a very busy 

department and could not commit the three or four days required to attend the hearing. The Board 

is disturbed by Mr. Lack's absence because he had the best information in this case, not the advisors 

who came to this hearing. It was his decision to issue Approval 10348-01-00 which is being 

appealed, and, in the Board's view he should be present to defend that decision and answer all 

questions regarding information supporting the Approval. As the heating progressed, the credibility 

of the Department's evidence fell. Certain questions remained unanswered. Mr. Lack undoubtedly 

had the answers but was not available for questioning. In the Director's final argument, Mr. 

McDonald suggests that we limit the Board's inquiry to essentially a record-review: 

"The role of the Environmental Appeal Board is to determine if the Director was reasonable in 
making the decision to issue the Approval. It is the respectful submission that determination can be 
made based on the quality of the advice and information that the Director has received in the course 

of making his decision to issue the Approval." 

The Board does not agree. Neither do the courts. 31 

The Director is the person who made the ultimate decision to issue the Approval, not his advisors. 

It is his decision that is being appealed. Unless his advisors have the best evidence, the Director 

30(...continued) 
(c) 
(d) 

(e) 

the location, capacity and size of the activity to which the notice relates; 
a statement that a person who is directly affected by the application may submit a 

statement of concern to the Director within 30 days of the last notice, or within any 
longer period specified by the Director in the notice; 
the locations where information about the activity, the change in the activity or the 
amendment, addition or deletion, as the case may be, may be obtained or is 
available for public disclosure; 
any other information required by the Director. (emphasis added) 

31 Gulf Canada Resources Ltd. v. Alberta (Minister of Environmental Protection) (1996), 42 Alta. L.R. 
(3d) 336 at 344 (Q.B.). 
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should be available to describe what weight he placed on specific evidence that he received and to 

defend the reasonableness of his decision. In this appeal his advisors did not have the best evidence. 

They could not fully explain or defend his decision. Neither could those advisors fully attest to what 

evidence the Director relied on as he considered their advice. His advisors could not answer critical 

questions from the Appellant and from the Board. There were several instances during the hearing 

that illustrated the confusion or lack of information held by some of the Department's witnesses. 32 

32 Excerpt from hearing of March 7, 1997, in Ryley: 

Dr. Ogilvie: 
Mr. Lupul: 
Dr. Ogilvie: 
Mr. Unwala: 
Dr. Ogilvie: 
Mr.Unwala: 

As the name implies, does the shredder actually cut the drum into pieces or crashed? 
I believe the shredder is supposed to cut it into pieces, strips. 
What...how are those pieces disposed of?. 
I think they're...they're taken to a salvage, metal salvage dealer. 
They're not landfilled? 
Not as far as I know. 

Dr. Ogilvie 
Mr. Epp: 

Could you describe the Proctor test to me? 
Actually, no I couldn't, sir, I'm not an engineer. 

Dr. Ogilvie: 

Mr. Unwala: 
Mr. Taggart: 

You...if you spend as much...basically as much time on a small approval, I'll call 
it a large approval. 
All depends on the size of the document. 
Sometimes you actually spend more because there's often less information, you have 
to generate some of your own. 

Dr. Ogilvie: 

Mr. Cummins: 

You have no or have you any idea as to how long it would take to biodegrade some 

of these wastes? 
Well it depends on the waste. There's over twelve billion chemical compounds 
known and each one probably biodegrades at a different rate. Some of them are 

intractable and some degrade fairly quickly. 

Dr. Naeth: 
Mr. Epp: 

Dr. Naeth: 

Mr. Epp: 
Dr. Naeth: 
Mr. Epp: 
Dr. Naeth: 

Mr. Epp: 

...are there any CEC measurements for the site? 
I'm...I'm sorry, I don't really know. I don't believe that there were tests done on the 
cation exchange capacity. 
Cause..cause you made the comment that I believe it was Mr. MacMillan's 
calculations were overly simplistic...And in that context you were saying he did not 

take into account these attenuating properties. So if you...if you didn't have the 
CEC values for this soil could you then modify his calculations if you didn't have 
that? 
There are some published ranges... 
Did you check that range of values from the literature? 
I did not, no. 

Okay, was that...that not something that you thought would be important to do in 
reviewing this approval, or application rather? 
I think it would be an important thing to do, yes. And because I'm under oath I 

(continued...) 
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32(.,.continued) 

Dr. Naeth: 

Mr. Epp: 

Dr. Naeth: 

Mr. Epp: 

Dr. Naeth 

Mr. Epp: 

Dr. Naeth: 
Mr. Epp: 

Dr. Naeth: 
Mr. Epp: 

Dr. Naeth: 

Mr. Epp: 

Dr. Naeth: 

Mr. Epp: 

Dr. Naeth: 
Mr. Epp: 

Dr. Naeth: 

Mr. Epp: 
Dr. Naeth: 

Mr. Epp: 
Dr. Naeth: 

guess what I have to say is I was not the person involved in directly reviewing the 
application for our Branch. 
Okay, so is there anybody else on the panel that I could address these questions on 
cation exchange capacity to? 
No, ma'am because I guess I'm the one representing our Branch, so I would have 
to ask the...actual reviewer of the application whether...what he did or did not take 
into consideration. 
Okay, so what you're telling me is you think normally this is something that would 
be reviewed, but in this case you can't say for sure that it was? 
Well in the landfill applications that I review it is something that I take into 
consideration and I would assume that...that my colleagues in the Branch would do 
the same thing. It's...it's just a normal part of what we do. 
...but in this case you can just say it likely was done, but you don't know that it was 
done? 
I'd have to say that, yes. 

Do you know what the pH for the clay liner is? 
I believe there's information in the application. I can't...alludes my memory and I'm 
sorry but... 

...what percent clay do you need for clay?...To call it, to actually call it a clay? 
Oh, uh, the exact number, I'm sorry, I can't recall...I would say you'd need around 
somewhere at least 25% to call it a clay, maybe down as low as 20%, 20 to 25%. 

But if these clays dry and crack then could that cause the liner to crack or...or to be 
weakened? 
...But I still don't think you're going to get the type of movements that, you know, 
you would think of that are going to just pull the liner down... 
But you don't know with these specific clays how much of a shrinking swelling 
factor there might be and...and whether that...that may be enough to cause some 

stress on the liner. Could you say that for certain? 
I can't say for certain, no, but through the experience that I have...those conditions 
just wouldn't exist on the sub-surface... 
What kind of moisture content do you think that clay liner might contain? 
Of...of that specific liner, no. 

Sir, sir, do you think in evaluating of this application that it would be a good idea 
to look at the Proctor test data, to look at the moisture content, to look at the type 
of clay, the amount of clay and to look at all of these factors together and then say, 
yeah, I think this...this clay liner is appropriate? 
Yes I do. 
And can you...can you say that you feel that that was done in this particular case 
by people in your Department? 
It's something that we would routinely do in reviewing a landfill application. 
...but do you know in this particular case that all of those factors were taken into 
consideration in your review? 

(continued...) 



46 

As an example, several aspects of the clay and till material were inappropriately dealt with by the 

Department. Mr. Epp discussed the relationship of matric potential and water table depth. He is 

correct in stating that matric suction may act against gravity and draw water to the surface. That 

means the water table does not have to be up to the bottom of the landfill for conditions to be near 

saturation at the bottom. Matric suction will draw water from the water table up to the bottom. Mr. 

Epp is not correct in his statement that matric suction may draw water downward more quickly than 

with gravity alone. In a vertically downwards direction matric suction and gravity work in consort, 

so to say that matric suction could draw water downward more quickly than it would move by 

gravity alone is misleading. Water moves due to a hydraulic gradient. A hydraulic gradient is 

determined by the difference in energy (to which both matric suction and gravity contribute) divided 

by the distance between the two points. The total amount of water movement is determined by the 

3z(...continued) 
Mr. Epp: 

Dr. Naeth: 

Mr. Lupul: 
Dr. Naeth: 

Mr. Epp: 
Dr. Naeth: 
Mr. Epp: 
Dr. Naeth: 

Mr. Epp: 

Dr. Naeth: 

Mr. Unwala: 

Dr. Naeth: 
Mr. Unwala: 
Dr. Naeth: 
Mr. Unwala: 
Dr. Naeth: 
Mr. Taggart: 
The Chairman: 
Dr. Naeth: 
Mr. Taggart: 

...No ma'am I don't. 

...so under...under given precipitation events there would be the opportunity for a 

fair amount of precipitation to be in that landfill... 
That's right. 
...and potentially move through...through the whole system? 

...It's very difficult to review a report without seeing the site. 
So in this case did you get an opportunity to do that? 
I didn't no. 

So any of the soils data, for example...you relied basically on information that was 
provided in one of the existing reports? 
I have, yes. 

And what would the particular areas be, their areas of expertise, the ones that went 
to the site? 
Uh, they have experience in inspecting industrial sites, in landfills, hazardous waste 

storage stations, anything...that we as a Branch would approve. 
Would you have a geologist, a hydrogeologist? 
No, I'm just talking... 
...So there was no soil specialist that went out to the site? 
Not that I know of. 
...But in this case, did a hydrogeologist go to the site? 
That's actually within our...our Water Sciences Branch. 
Yes or no? 
So did a hydrogeologist go to the site? 
I don't know. 
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product of the hydraulic gradient and the hydraulic conductivity. Mr. Epp also stated that 

Dr.MacMillan had ignored changes in the water table as a result of matric suction. Water table 

changes are often hydrologically driven (precipitation, evapotranspiration). The matric suction often 

responds to the water table as opposed to the reverse. 

To be able to confirm the Director's decision, the Board must consider what advice the Director 

might have received from expert or technical members of the Department. None of the panel 
members presented to the Board's satisfaction evidence that they had adequate knowledge of the 

technical and scientific matters that are involved in this appeal. Therefore, the Board concludes, as 

it must, that the Director did not have complete information, since the panel, who did not have all 

the answers, was put forward as the main advisors to the Director. Except for the evidence of LES's 

witnesses, the Board would be left by inference with the conclusion that the Director may have erred 

in issuing the Approval because he either lacked the necessary information or the information he did 

have was not shared with the parties to this appeal. To the credit of LES, many of these gaps were 

filled. 

Impact Assessment Matters 

The Board is also concerned about the matters studied and the information contained in the EIA 

conducted or authorized by LES. There is no mention of alternate methods of disposal of the 

hazardous wastes to be received, no alternate schemes studied nor any analysis of conditions if the 

project were not undertaken. These are all matters which, under the Act, should be part of the EIA. 

Requirements for an impact statement (EIA Report) are found in section 47 of the Act. While this 

Board does not have direct jurisdiction over an impact statement, it must be satisfied that 

components of the Report include proper evidence when the EIA is the primary document submitted 
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with the application to justify an Approval. 33 Section 47(h) of the Act introduces the altematives 

requirement which is the heart of any EIA report. The objectives of good environmental planning 

are to provide a neutral decision maker with many alternatives fi:om which she/he then chooses the 

best alternative. As a result, any EIA report that fails to consider alternatives is per se deficient, 

regardless of the type of Approval contemplated. In cases of hazardous waste or toxic substances, 

the Board would expect to see far more detail than LES authorized and the Director acquiesced to 

in the terms of reference for the EIA report. 

CONCLUSIONS 

The appeal that forms the basis of this decision was primarily based on the concerns for potential 
contamination of surface and groundwater resources underlying or adjacent to the LES facility. 
Escape of contaminants from the site is possible; this raises environmental concerns in a wide band 

of possible exposure pathways due to the highly toxic nature of the waste materials that the applicant 

proposes to process and store. Beneath the facility lie two shallow hydrogeologic conditions: a 2 

m thick clayey sandstone at about 2 m below the bottom of the proposed landfill and a 1.75 m thick 

fractured shale layer, at a depth of 9.8 m. 34 The potential for contaminants to spread locally through 
these layers is apparent, and the fact that all landfill liners leak at some point in time, including 
HDPE liners, has been admitted by LES's experts. Groundwater is extensively used for agricultural, 
private and recreational purposes. The intrinsic value of groundwater is protected and universally 
recognized by scientists as the key component of our ecosystem. Alberta legislators have codified 

33 

34 

For impact assessment jurisdiction of the EAB, see Slauenwhite v. the Alberta Environmental Appeal 
Board, supra, note 26. 

Memo dated April 21, 1995, from R.L. Chandler, P. Eng., Head, Groundwater Protection Branch, 
Alberta Environmental Protection to A. Seifried, EIA Review Coordinator, EIA Review Branch, 
Alberta Environmental Protection. Exhibit 13. 
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the imperative of ecosystem protection into section 2(a) of the Act. 35 

The placement of adequate controls on hazardous wastes helps prevent risks to human health and 

the environment, and the necessity to have wastes that include such substances securely stored 

cannot be overestated. To illustrate, polychlorinated biphenyls (PCBs), one of the substances that 

the applicant intends to process, are stable and resistant to chemical and physical deterioration. They 

are toxic, persistent and they bioaccumulate. It is therefore critical, in the first instance, to properly 
perform hazardous waste management since corrective action is expensive, complex and time 

consuming. In some cases, it may be impossible to clean up contaminated soils or water. 

The Board has carefully examined the evidence and technical and scientific information submitted 

by the parties. The Board concludes that there are two significant factors to consider in making a 

recommendation to the Minister. The first is specifications regarding the design and operation of 

the landfill cell and how these must be established to minimize leakage from the cell. The Board 

recognizes, as does LES, that landfill cells will leak at some time during their life. The second factor 

is biological or ecological. In other words, the Board needs to be satisfied that the Director will 

ensure, through the proper monitoring of this Approval and other proactive regulatory avenues, that 

contaminants which are carried by the inevitable leakage will not reach a receptor and cause 

biological or ecological damage. At the end of the day, the Board concludes that the key purpose 
in restrictions placed on waste through either establishing a hazardous waste substances schedule 

or establishing characteristics parameters for hazardous waste, 36 is to protect human health. 

In light of the Appellant's evidence, and regarding the design and operation of the cell, the Board 

believes that the Approval should stand but that it should be varied; the thickness of the clay liner 

should be increased to 1.5 m. The Board believes that the Approval as it now stands should be 

35 

36 

2(a) ...the protection of the environment is essential to the integrity of ecosystem and human 
health and to the well-being of society 

Characteristics include corrosivity (pH), toxicity and ignitability (Alberta Waste Control Regulation 
129/93). 
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considered as contingent; LES should be required to submit detailed engineering drawings of the cell 

consistent with the Board's specific recommendations as well as complete specifications for the 

materials to be used and for the construction of the cell. As soon as possible, LES should submit to 

the Director a detailed list of the types, quantities and composition of the hazardous wastes expected 

to be deposited in the cell. 

The Board believes the evidence in support of potential biological and ecological effects was in some 

cases theoretical, representing a high risk but very low probability impact. With a properly 
engineered cell as recommended herein, leakage and risk will be minimal. Therefore, with little or 

no leakage, the biological and ecological effects on the surrounding environment will not likely be 

realized and the Approval should be varied based on certain Specific Recommendations as herein 

proposed. These Specific Recommendations will, in the Board's opinion, assure that hazardous 

waste management by LES at Ryley will be conducted in such a manner that human health and the 

environment will be protected. 

OTHER MATTERS 

During questioning, Mr. John Ruffell, Senior Project Engineer of EBA Engineering Consultants 

Ltd., assured the Board 37 that the facility that is the subject of the appeal, and specific components 

37 Excerpt of proceedings taken at Laidlaw hearing on March 7, 1997, held at Ryley, Alberta: 

The Chairman: 

Mr. Ruffell: 
The Chairman: 

Mr. Ruffell: 
The Chairman: 

Mr. Ruffell: 
The Chairman: 

Mr. Ruffell, you stated earlier today that you would that you needed to be 
satisfied that the design was would meet the B.A.T. technology correct? 
That's right. 
And you also stated that this approval meets the U.S.E.P.A. standards under the 
[Resource Conservation and Recovery Act] R.C.R.A.? 
That's right. 
And does this approval also meet the U.S.E.P.A. method 90/90 regarding chemical 
attack? 
The liner itself would be tested on the 90/90 and it does. 
Okay, so this liner, okay. Of course. Of course. And yes it does. And also that 
the Q.A.Q.C. for this approval is greater than the Q.A.Q.C. required by the 

(continued...) 
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of the facility, would meet several criteria. These assurances were: 

that the LES facility design would meet the B.A.T. (best available technology); 

that the LES facility meets the United States Environmental Protection Agency (US EPA) 
standards under the Resource Conservation and Recovery Act38; 

that the liner of the landfill meets the US EPA "method 9090" with respect to chemical 
compatibility; 

that the "Quality Assurance/Quality Control" for the facility is greater than that specified by 
the US EPA; and 

that the facility specifications exceed the requirements under the Alberta Waste Control 
Regulation. 

If true in every respect, such a facility (that would meet or exceed US EPA and RCRA standards), 
would result in a samp_•_le approval similar to the approval found in Appendix A. Obviously, there 

are factual differences between facilities and the clauses for a sample facility would have to be styled 
according to the factual evidence of a given location and differing biophysical factors. Yet, the 

sample approval in Appendix A is based primarily on standards that meet Mr. Ruffell's 

B.A.T./R.C.R.A. United States EPA criteria. Such a sample approval focuses on proper 

construction, inspection, operation and maintenance so that human health and ecological integrity 

are definitely protected. There is a legislative history supporting reasons why an approval that would 

meet these standards for a sample company would be so comprehensive. 39 

37(...continued) 

Mr. Ruffell: 

38 

39 

The Chairman: 

Mr. Ruffell: 

U.S.E.P.A. specifications? 
That's right, that's in number of tests and in type of tests. And I think we would 
exceed that anyway. 
And we've heard that this also exceeds the requirements under the Waste Control 
Regulation? 
Yes, it does. 

42 U.S.C.S. 6901 et seq. 

See Pub. L. No. 94-580; 1976 U.S. Code Congressional and Administrative News (90 Stat.) at 6241- 
6242: 

(continued...) 
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Operationally, an issue will arise as to whether or not certain wastes shipped to LES and processed 

at the Ryley facility should be classified as hazardous waste. The Board urges the Director to 

always give the broadest and, from a human health perspective, safest interpretation of the Waste 

Control Regulation (129/93) in monitoring and enforcing this Approval. For example, leachate 

should be classified as hazardous waste by not only falling within a schedule or meeting any of the 

characteristic tests found in the Waste Control Regulation, but also in any case where the leachate, 

i.e., the substance resulting from landfill operations, was derived from waste constituents that were 

individually hazardous. To illustrate, a situation may exist where waste is not classified as 

hazardous and is exempt standing alone, but is then landfilled and mixes to become part of hazardous 

waste leachate. Additionally, or perhaps more precisely, any waste that exhibits any hazardous 

waste characteristic upon landfilling and/or commingling with other wastes should always be 

deemed by the Director to be hazardous waste. This interpretation will help define the grey area that 

cun'ently divides highly regulated (hazardous) waste from other wastes in Alberta. 

39(...continued) 
At the time, these standards were incorporated into law, there was a clear recognition of the need to 

protect human health and to enact regulations that would plug the last real "loophole" of 
environmental law: 

"The overriding concern of the Committee however, is the effect on the population 
and the environment of the disposal of discarded hazardous wastes those which 
by virtue of their composition or longevity are harmful, toxic or lethal. Unless 
neutralized or otherwise properly managed in their disposal, hazardous wastes 

present a clear danger to the health and safety of the population and to the quality 
of the environment 

The Committee believes that the approach taken by this legislation eliminates the 
last remaining loophole in environmental law, that of unregulated land disposal of 
discarded materials and hazardous wastes. Further, the Committee believes that 
this legislation is necessary if other environmental laws are to be both cost and 
environmentally effective. At present the federal government is spending billions 
of dollars to remove pollutants from the air and water, only to dispose of such 
pollutants on the land in an environmentally unsound manner. The existing 
methods of land disposal often result in air pollution, subsurface leachate and 
surface run-off, which affect air and water quality. This legislation will eliminate 
this problem and permit the environmental laws to function in a coordinated and 
effective way." 
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The Board recommends to the Minister of Environmental Protection that the Approval be allowed 

to stand, with the following specific recommendations attached: 

LES will be required to submit to the Director a final design of the landfill cell with a clay 
liner at least 1.5 meters in thickness. 

LES must follow the current American Society for Testing Materials (ASTM) specifications 
and other requirements in Appendix G of their application for the Approval including but not 
limited to the construction material and methods and the qualifications of the personnel 
involved in the design and construction of the cell. 

Performance data on the operations and monitoring as well as the compliance record of LES 
should be subjected to a review and evaluation every five years. If this review and these 
specific recommendations are not met to the Director's satisfaction at the end of the first five 

year period, the Approval issued to LES shall terminate. 

GENERAL RECOMMENDATIONS 

The Department should be advised that appeals are filed to challenge the decision of a 

Director. Therefore, the Director involved should be present at any formal hearing of the 
appeal to provide evidence defending his decision and to demonstrate that he acted with 
prudence and in a proper manner, unless the Director is convinced his representatives have 
the best evidence. 

In the interest of fairness to all parties, the Director be instructed to include cautionary 
wording in each notice of an application for an Approval that "failure to file a statement of 
concern may affect the right to file a notice of objection (an appeal) with the Environmental 
Appeal Board". 

The Department be instructed that when an appeal is filed and the Board requests the record, 
all pertinent information that is part of the record should be provided. If part of the record 
is confidential or privileged it should be sealed and so marked and sent to the Board. At that 
point the Board may conduct a hearing regarding confidentiality and privilege. 



54 

Further, with respect to section 92(2) and 93 of the Environmental Protection and Enhancement Act, 

the Board recommends that copies of this Report and Recommendations and of any decision by the 

Minister be sent to the following: 

Ms. Bernice Kozdrowski and Mr. Mitch Bronaugh; 

Ms. Leslie Price, Ms. Marilyrm Fenske and Ms. Karin Buss ofAckroyd, Piasta, Roth & Day; 

Mr. Robert Wilde, Ms. Donna Clandfield and Ms. Irma Rowlands; 

Mr. William McDonald, Environmental Law Section, Alberta Justice, representing the 
Director, Chemicals Assessment and Management Division, Alberta Environmental 
Protection; 

Mr. Ron Krtthlak of McLennan Ross, representing Laidlaw Environmental Services (Ryley) 
Ltd.; and 

The Mayor of the Village of Ryley. 
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At the conclusion of the hearing, costs were addressed and all parties were given an additional two 
weeks to send in written submissions. The Board received requests for costs from the Appellant and 
all the parties who supported the Appellant. The Director and the Approval Holder do not ask for 
costs and both state that costs should not be awarded against them. Their arguments will be 
considered and a decision issued later. 

Dated on June 12, 1997, at Edmonton, Alberta. 

Dr. William A. Tilleman, Chair 

Dr. John P. Ogilvie 

Dr. M. Anne Naeth 
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I, Ty Lurid, Minister of Environmental Protection: 

Accept the Specific Recommendations of the Environmental Appeal Board and 
order that they be implemented. 

Do_not •accept the Specific Recommendations of the Environmental Appeal Board 
and make the alternative Order set out below or attached• 

Dated at Edmonton this • day of___•__ 1997. 

Minister of Environmental Protection 

Refer to Attachments (only if applicable) 
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"APPENDIX A" 

SAMPLE APPROVAL 

PROVINCE OF ALBERTA 

ENVIRONMENTAL PROTECTION AND ENHANCEMENT ACT 

APPROVAL NO: 
00000-00-00 

APPLICATION NO 
001-00000 

EFFECTIVE DATE 
Date 

EXPIRY DATE 
Date 

APPROVALHOLDER 
XYZ Co. Ltd. 

Address 

Town, Alberta 

Postal Code 

Pursuant to Division 2, of Part 2, of the Environmental Protection and Enhancement Act being c.E-13.3, S.A. 1992, this approval is granted subject to the attached terms, 
conditions and requirements for the following activities: 

the operation and reclamation of a hazardous waste storage and hazardous recyclable storage and processing facility and the construction, operation and reclamation of a hazardous waste landfill. 

Director's Signature 
................................................... 

Date 

Date signed 
................................................................... 
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TERMS, CONDITIONS AND REQUIREMENTS A'I-rACHED TO APPROVAL 

Part 1: Definitions 

APPROVAL NO. 
00000-00-00 

PAGE 1 OF 104 

All definitions from the Act and the regulations apply except where expressly defined in 
this approval. 

1.1.1 In all PARTS of this approval: 

"Act" means the Environmental Protection and Enhancement Act, S.A. 1992, as 
amended from time to time; 

"application" means the written submissions to the Department of Environmental 
Protection consisting of information submitted under the application for this approval; 

"approval holder' means company name of XYZ Co. Ltd. 

"compliance period" means the number of years equal to the active life of the facility 
(including any waste management activity prior to the issuance of this approval) and the 
closure period; 

"compliance point" means a vertical surface located at the hydraulically downgradient 
limit of the waste management area that extends down into the uppermost aquifer 
underlying the facility; 

"constituents of concern" mean waste constituents, reaction products, and hazardous 
constituents that are reasonably expected to be in or derived from waste contained in 
the facility; 

"contractor' means the XYZ Co. Ltd. Construction Manager responsible for the 
construction, or an independent organization(s) contracted by ×YZ Co. Ltd. to perform 
the construction or parts of the construction; 

"corrective action program" means programs required by the Director to be undertaken 
by ×YZ Co. Ltd. to correct the conditions that caused the increase in contaminants 
when evidence of increased contamination in the groundwater is determined; i.e., when 
one of the acceptable levels or concentration limits is exceeded under a detection 
monitoring program; 

"department" means the Department of Environmental Protection; 

"Design Engineer' means the person responsible for the preparation of the facility's 
specifications and the overall verification of the construction; 



APPROVAL NO. 
00000-00-00 

PAGE 2 OF 104 

TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO APPROVAL 

"Director' means the Director of Chemicals Assessment and Management, Alberta 
Environmental Protection; 

"facility" means all buildings, structures, process and pollution abatement equipment, 
vessels, storage facilities, material handling facilities, surface runoff pond and landfill 
and includes the lands located [provide legal land description/location]; 

"facility developed area" means the area of the facility used for the storage, processing, 
transport, handling, or disposal of substances; 

"grab sample" means an individual sample collected in less than 30 minutes and which 
is representative of the substance sampled; 

"groundwater monitor well" means a well, piezometer or water table well, constructed 
for the purpose of collecting representative groundwater samples; 

"groundwater monitor well head" means the ground surface immediately adjacent to the 
groundwater monitor well; 

"groundwater protection standard" means the standard which ensures constituents of 
concern detected in the groundwater do not exceed the concentration limits in the 
uppermost aquifer underlying the facility, beyond the point of compliance during the 
compliance period; 

"landfill" means the series landfill cells used for the disposal of solid industrial and 
hazardous waste; 

"liquid" means free liquid as determined by US EPA Method 9095 Paint Filter Liquids 
Test, Test methods for Evaluating Solid Wastes Physical/Chemical Methods (EPA 
Publication No. SW-846); 

"monitoring parameters" means the physical parameters, waste constituents, 
constituents of concern, and reaction products that will provide a reliable indication of 
the presence or absence of a release from the facility; 

"registered professional engineer' means a professional engineer that is registered by 
the Association of Professional Engineers, Geologists and Geophysicists (APEGGA) 
that is expected to practice in his or her area of competence and expertise; 

"regulations" means the regulations issued pursuant to the Act and as amended from 
time to time; 
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00000-00-00 
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TERMS, CONDITIONS AND REQUIREMENTS A'R'ACHED TO APPROVAL 

"Resident Engineer" means the representative of the Design Engineer at the facility 
during landfill construction and includes the Resident Engineering staff consisting of 
Field Engineers, Surveyors and QA/QC Inspectors unless specifically indicated as only 
Resident Engineer; 

"soil" means unconsolidated mineral or organic surficial materials that can be, have 
been, or are being altered by weathering, biological processes, or human activity; 

"subsoil" means a layer of lighter colour soil containing the root zone which is situated 
beneath the topsoil layer; 

"surface runoff" means surface water resulting from precipitation that falls on or 
traverses the facility developed area; 

"surface runoff pond" means the surface water collection and holding pond shown in Figure and 

"topsoil" means the uppermost layer of soil material, containing organic matter and ordinarily moved in tillage, or its equivalent in uncultivated soils. 

Part2: General 

Section 2.1: General 

2.1.1 

2.1.2 

2.1.3 

2.1.4 

The terms and conditions of this approval are severable. If any term or 
condition of this approval, or the application of any term or condition to any circumstances is held invalid, the application of such term or condition to 
other circumstances and the remainder of this approval shall not be affected 
thereby. 

XYZ Co. Ltd. shall maintain an approval in respect of the activities to which 
this approval applies until the facility has been reclaimed including 
decommissioning and land reclamation. 

Any conflict between the contents of any document referred to in this 
approval and the terms and conditions of this approval shall be resolved in 
favour of the approval. 

The terms and conditions of this approval do not affect any rights and 
obligations created under any subsequent approval. 
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TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO APPROVAL 

2.1.5 The mention of trade names, commercial products or named technology in 
this approval does not constitute an endorsement or recommendation by the 
Department of Environmental Protection. 

2.1.6 XYZ Co. Ltd. shall immediately notify the Director in writing of any change in 
the company's name or corporate status. 

2.1.7 The ownership or operation of the facility during its operating life or during the 
period of post-closure care shall be transferable only upon prior written 
approval of the Director. 

2.1.8 Before transferring ownership or operation of the facility during its operating 
life, or during the post-closure care period, XYZ Co. Ltd. must notify the new 

approval holder in writing of the requirements of this section. 

2.1.9 Application for renewal of approval 

2.1.9.1 This approval is effective for five years, from 00, 19XX until 00, 
20XX. XYZ Co. Ltd. shall submit an application for approval 
renewal to the Director a minimum of nine months prior to the 
approval expiry date. This renewal may be for a term of no more 

than five years. In order to obtain this five year renewal until 00, 
20XX, XYZ Co. Ltd. must demonstrate to the Director's satisfaction, 
the following: 

that a good-faith effort has been made to keep up to changes 
in technology and to apply them where possible and 
necessary, 

that all steps to prevent threats to human health and the 
environment, including compliance with all applicable legal 
requirements pursuant to the Act and the Waste Management 
Regulations, have been and will be taken, 

that the capacity still exists to manage the anticipated quantity 
of waste that is the subject of the approval extension, and 

that any and all waste managed at the facility has met the 
requirements of Parts 3 through 8 of this approval. 
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2.1.9.2 After receiving the application for extension, and on the basis of the 
information referred to above, and after consultation with other 
appropriate provincial departments, the Director may request any 
additional information which it deems as necessary to evaluate the 
application. 

2.1.9.3 The Director will give public notice of the intent to approve or deny 
an application for extension, and provide an opportunity for public 
comment. If the time period for the approval is extended an 
additional five years without change or amendment, the decision to 
extend the approval may not be subject to appeal to the Alberta 
Environmental Appeal Board. 

2.1.9.4 If the facility's approval is terminated by the Director at the end of 
the first five year term, or if the facility is otherwise ordered, by 
judicial decision or by the Director, to cease receiving hazardous 
wastes or to close, nothing in this section shall preclude the owner 
or operator from removing hazardous wastes and decontaminating 
or dismantling equipment in accordance with the approved partial 
or final closure plan (Part 9) at any time before or after notification 
of partial or final closure. 

2.1.10 XYZ Co. Ltd. acknowledges that any premature decommissioning or abandonment of any activity authorized by this approval shall require an 
amendment of this approval which shall be instituted according to the 
procedures set out in the Act and regulations therein. 

Section 2.2: Record Keeping 

2.2.1 The approval holder shall retain all data and other information recorded in 
compliance with any term or condition of this approval for a minimum of ten (10) years, including but not limited to the following, except as otherwise 
specified in this approval: 

2.2.1.1 analytical results; 

2.2.1.2 calibration and maintenance records in respect of monitoring 
equipment; 

2.2.1.3 any records compiled as required by this approval but that are not required to be submitted; and 
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2.2.1.4 all records compiled as required by this approval for: 

the monitoring information required by subsections 5.4.1.3, 
5.4.1.5, and 5.4.1.6; 

the information referred to in subsections 5.4.2.7, 5.4.3.9, 
5.4.3.10, and 2.3; 

the groundwater monitoring information referred to in Section 
6.1; 

the annual report referred to in Section 7.1; and 

the monthly report referred to in Section 7.2. 

2.2.2 The data or information referred to in subsection 2.2.1 shall be kept at the 
plant and provided to any inspector or investigator upon request. 

2.2.3. XYZ Co. Ltd. shall record and retain the following information for a minimum 
of ten years: 

2.2.3.1 the names and addresses of all persons who discover any approval 
contravention; 

2.2.3.2 the names and addresses of all persons who take any remedial 
actions arising from a contravention of this approval; 

the remedial measures taken in respect of a contravention of this 
approval; and 

2.2.3.4 the preventative measures designed to prevent future 
contravention. 

2.2.4 XYZ Co. Ltd. shall record and retain the date of replacement and quantity of 
the activated carbon replaced in the scrubber for a minimum of ten years. 

2.2.5 The approval holder shall maintain records of the amount, types and location 
of all wastes disposed in the landfill and all plant produced waste that is taken 
offsite. 

2.2.6 XYZ Co. Ltd. must maintain the following items in the operating record: 
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on a map, the exact location and dimensions, including depth, of each cell 
with respect to permanently surveyed benchmarks; and 

the contents of each cell and the approximate location of each hazardous 
waste type within each cell. 

Section 2.3: Analytical Requirements 

2.3.1 Before XYZ Co. Ltd. treats, stores, or disposes of any hazardous waste or 
non-hazardous waste, XYZ Co. Ltd. must inspect and, if necessary, obtain a 
detailed chemical and physical analysis of a representative sample of the 
waste received at the facility, to determine whether it matches the identity of 
the waste specified on the accompanying manifest or shipping paper. At a 
minimum, this analysis must contain all the information which must be known 
to treat, store, or dispose of the waste in accordance with the requirements of 
this approval. 

2.3.2 Sample collection and analysis for the purposes of this approval shall be 
conducted in a manner described in one of the following references: 

2.3.2.1 "Air Monitoring Device", June 26, 1989, Alberta Environmental 
Protection, the latest version; 

2.3.2.2 "Test Methods for Evaluating Solid Wastes, Physical/Chemical 
Methods", SW-846, US EPA, September, 1986, or the latest 
edition; 

2.3.2.3 APHA-AWWA-WPCF, "Standard Methods for the Examination of 
Water and Wastewater". American Public Health Association, 
Washington, D.C., the latest edition; 

2.3.2.4 Alberta Environmental Centre, 1987. "Methods Manual for 
Chemical Analysis of Water Wastes", Alberta Environmental 
Centre, Vegreville, Alberta, October 1987, AECV87-M1, the latest 
edition; 

2.3.2.5 "Toxicity Characteristic Leaching Procedure (TCLP), specified in 
the US EPA Regulation 40 CFR 261 Appendix II, Method No. 1311; 

2.3.2.6 the latest edition of "Manual on Soil Sampling and Methods of 
Analysis", published by the Canadian Society of Soil Science 



APPROVAL NO. 
00000-00-00 

PAGE 8 OF 104 

TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO APPROVAL 

2.3.2.7 "Soil Sampling and Methods of Analysis", 1993, (M.R. Carter), 
Lewis Publisher, Boca Raton; 

2.3.2.8 for Chlorinated Phenolics shall be in accordance with the 
procedure described in "Chlorinated Phenolic Compounds in 
Bleached Kraft Mill Effluents and Receiving Waters" (Method No. 
AE130.0) available, as amended from time to time, from the 
Chemistry Division, Alberta Environmental Centre, Vegreville, 
sample preservation shall be with sulphuric acid (one half vial of 12 
N per one litre sample) instead of nitric acid; 

2,3.2.9 for rainbow trout (Acute Lethality), shall be in accordance with 
"Environmental Protection Series Biological Test method: 
Reference Method for Determining the Acute Lethality of Effluent to 
Rainbow Trout", Environment Canada, Report, EPS 1/RM/13, July 
1990, as amended from time to time; 

2.3.2.10 for Daphnia magna, shall be in accordance with "Environmental 
Protection Series Biological Test Method: Reference Method for 
Determining the Acute Lethality of Effluent to "Daphnia mag_•_", 
Environment Canada, Report, EPS 1/RM/14, July 1990, as 
amended from time to time; 

2.3.2.11 for Selenastrum capricornutum, shall be in accordance with 
"Environmental Protection Series Biological Test Method: Growth 
Inhibition Test Using the Freshwater Alga (Selenastrum 
capricornutum)". Environment Canada, Report EPS, October, 
1992, as amended from time to time; 

2.3.2.12 for Ceriodaphnia dubia, shall be in accordance with "Environmental 
Protection Series Biological Test Method: Test of Reproduction and 
Survival Using the Clandoceran Ceriodaphnia dubia". Environment 
Canada, Report EPS 1/RM/21, February, 1992, as amended from 
time to time; 

2.3.2.13 for Fathead Minnows, shall be in accordance with "Environmental 
Protection Series Biological Test Method: Test of larval Growth and 
Survival Using Fathead Minnows". Environment Canada, Report 
EPS 1/RM/22, February 1992, as amended from time to time; 

2.3.2.14 Alberta Environmental Protection, 1979. "Methods Manual for 
Chemical Analysis of Pesticides and PCB Residues in Water and 
Wastes". Pollution Control Laboratory, Edmonton, Alberta; 
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2.3.2.15 "Environmental Protection Agency Regulations on Test Procedures 
for the Analysis of Pollutants". 40 CFR 136 as amended, 1984, 
pages 131:4270 to 131:4281; 

2.3.2.16 the "Interim Compilation of Test Methods under the Transportation 
of Dangerous Goods Regulation", prepared by Environment 
Canada; or 

2.3.2.17 an equivalent method, approved in writing by the Director of 
Chemicals Assessment and Management. 

2.3.3 The analysis may include existing published or documented data on the 
hazardous waste or on hazardous waste generated from similar processes. 
Studies conducted on hazardous waste generated from processes similar to 
that which generated the waste to be managed at the facility, may be 
included in the database required to comply with subsection 2.3.1. 

2.3.4 The analysis must be repeated as necessary to ensure that it is accurate. At 
a minimum, the analysis must be repeated: 

when XYZ Co. Ltd. is notified, or has reason to believe, that the process 
or operation generating the hazardous wastes, or non-hazardous 
wastes has changed; and 

when the results of the inspection required in subsection 2.3.1 indicate 
that the hazardous waste received at the facility does not match the 
waste designated on the accompanying manifest or shipping paper. 

2.3.5 XYZ Co. Ltd. must develop and follow a written waste analysis plan which 
describes the procedures which will be carried out to comply with subsection 
2.3.1. This plan must be kept at the facility. Although the requirements of the 
plan are subject to the Director's discretion, at a minimum, the plan must 
specify: 

the parameters for which each hazardous waste, or non-hazardous 
waste will be analyzed and the rationale for the selection of these 
parameters (i.e., how analysis of these parameters will provide sufficient 
information on the waste's properties to comply with subsection 2.3.1); 

the test methods which will be used to test for these parameters, as 
outlined in subsection 2.3.2; 
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the sampling method which will be used to obtain a representative 
sample of the waste to be analyzed; 

the frequency with which the initial analysis of the waste will be reviewed 
or repeated to ensure that the analysis is accurate and up-to-date; 

for off-site facilities, the waste analyses that hazardous waste 
generators have agreed to supply. 

2.3.7 For each measurement taken, sample collected or analysis performed in 
accordance with this approval, XYZ Co. Ltd. shall record and retain the 
following information for a minimum of ten years: 

the place, date and time of sampling; 

the type of sample; 

the person who collected the sample; 

the dates the analyses were performed; 

the laboratory and person who performed the analyses; 

the analytical techniques, methods, or procedures used in the analyses; 
and 

the results of the analyses. 

2.3.8 The preservation, storage and handling of all samples collected by XYZ Co. 
Ltd. shall be in such a manner that the validity of the samples is not 
compromised. 

Section 2.4: Financial Security Requirements 

2.4.1 XYZ Co. Ltd. shall not commence operation, including site preparation, of the 
landfill portion of the facility unless he has posted a financial guarantee such 
as, but not limited to, pollution liability insurance, sureties, performance 
bonds and/or trust funds acceptable to the Director securing the cost of 
corrective treatment, or the development of alternative water sources, should 
the landfill become a source of groundwater, surface water, or air pollution. 
The size of the financial guarantee, the financial stability of the surety, and 
the terms of posting shall be determined by the Director. 



APPROVAL NO. 
00000-00-00 

PAGE 11 OF 104 

TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO APPROVAL 

2.4.2 XYZ Co. Ltd. shall also provide financial security in an amount sufficient to 
cover the cost of reclamation of the facility including decommissioning and 
land reclamation. The amount of security required shall be determined by the 
Director. 

2.4.3 Financial surety shall also be arranged to ensure the proper operation and 
maintenance of leachate and other collection and treatment systems for a period of time, as determined by the Director, after the landfill is closed. 

Section 

2.5.1 

2.5: preparedness and Prevention 

The facility must be designed, constructed, maintained, and operated to 
minimize the possibility of a fire, explosion or any unplanned sudden or non- 
sudden release of hazardous waste or hazardous waste constituents to air, 
soil, or surface or ground water which could threaten human health or the 
environment. 

2.5.2 The facility must be equipped with the following, unless it can be 
demonstrated in writing to the Director that hazards posed by the waste 
handled at the facility require otherwise: 

an internal communications or alarm system capable of providing 
immediate emergency instruction (voice or signal) to facility personnel; 

a device, such as a telephone (immediately available at the scene of 
operations) or a hand-held two-way radio, capable of summoning 
emergency assistance from the local police department, fire or provincial 
emergency response teams; 

portable fire extinguishers, fire control equipment (including special 
extinguishing equipment, such as that using foam, inert gas, or dry 
chemicals), spill control equipment, and decontamination equipment; 
and 

2.5.3 

water at adequate volume and pressure to supply water hose streams, 
foam producing equipment, automatic sprinklers, or water spray 
systems. 

All facility communications or alarm systems, fire protection equipment, spill 
control equipment, and decontamination equipment, where required, must be 
tested and maintained as necessary to assure its proper operation in time of 
emergency. 
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2.5.4 Access to communications or alarm system 

2.5.4.1 Whenever hazardous waste is being poured, mixed, spread, or 
otherwise handled, all personnel involved in the operation must 
have immediate access to an internal alarm or emergency 
communication device either directly or through visual or voice 
contact with another employee, unless the Director has ruled that 
such a device is not required under subsection 2.5.2. 

2.5.4.2 If there is ever only one employee on the premises while the 
facility is operating, the employee must have immediate access to 

a device, such as a telephone (immediately available at the scene 
of operation) or a hand-held two-way radio, capable of 
summoning external emergency assistance, unless the Director 
has ruled that such a device is not required under subsection 
2.5.2. 

2.5.5 XYZ Co. Ltd. must maintain aisle space to allow the unobstructed movement 
of personnel, fire or emergency equipment, spill control equipment, and 
decontamination equipment to any area of facility operation in an emergency. 

2.5.6 Arrangements with local authorities 

2.5.6.1 XYZ Co. Ltd. must attempt to make the following arrangements, 
as appropriate, for the type of waste handled at the facility and 
the potential need for the services of these organizations: 

arrangements to familiarize local police, fire or emergency 
response teams with the layout of the facility, properties of 
hazardous waste handled at the facility and associated 
hazards, places where facility personnel would normally be 
working, entrances to and roads inside the facility, and 
possible evacuation routes; 

agreements with local or provincial emergency response 
teams, emergency response contractors, and equipment 
suppliers; and 

arrangements to familiarize local hospitals with the 
properties of hazardous waste handled at the facility and the 
types of injuries or illnesses which could result from rites, 
explosions, or releases at the facility. 
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Where local authorities decline to enter into such arrangements, 
XYZ Co. Ltd. must document for the Director the refusal in the 
operating record. 

Part 3: General Facility Standards 

3.1 Security 

3.1.1 XYZ Co. Ltd. must prevent the unknowing entry, and minimize the possibility 
for the unauthorized entry of persons or animals, including livestock, onto the 
active portion of the facility. 

3.1.2 The facility must have the following security features: 

a 24-hour surveillance system (e.g., television monitoring or surveillance by guards or facility personnel) which continuously monitors and controls 
entry onto the active portion of the facility; or 

an artificial or natural barrier (e.g., a fence in good repair) that is at least 
1.83 metres high that completely surrounds the active portion of the 
facility; and 

a means to control entry, at all times, through the gates or other 
entrances to the active portion of the facility (e.g., an attendant, 
television monitors, locked entrance, or controlled roadway access to 
the facility). 

3.1.3 Signs indicating "Danger- Hazardous Waste Handling Area", must be posted 
at each entrance of the active portion of the facility, and at other locations, in 
sufficient numbers to be seen from any approach to this active portion. The 
sign must be legible from a distance of at least 15 metres (50 feet). 

3.2 General Inspection Requirements 

3.2.1 XYZ Co. Ltd. must inspect the facility for malfunctions and deterioration, 
operator errors, and discharges which may be causing or may lead to a 
release of hazardous waste constituents to the environment, or become a 
threat to human health. XYZ Co. Ltd. must conduct these inspections often 
enough or identify problems in time to correct them before they harm human 
health or the environment. 
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3.2.2 XYZ Co. Ltd. must develop and follow a written schedule for inspecting 
monitoring equipment, safety and emergency equipment, security devices, 
and operating and structural equipment (such as dikes and sump pumps) that 
are important to preventing, detecting, or responding to environmental or 
human health hazards. This schedule must be kept at the facility and it must 
identity the types of problems (e.g., malfunctions or deterioration) which are 
to be looked for during the inspection (e.g., inoperative sump pump, leaking 
fitting, eroding dike, etc.). 

3.2.3 The frequency of inspection may vary for different items on the schedule. 
However, it should be based on the rate of deterioration of the equipment and 
the probability of an environmental or human health incident if the 
deterioration, malfunction, or any operator error goes undetected between 
inspections. Areas subject to spills, such as loading and unloading areas, 
must be inspected daily when in use. 

3.2.4 XYZ Co. Ltd. must remedy any deterioration or malfunction of equipment or 
structures that the scheduled inspection reveals, to ensure that the problem 
does not lead to an environmental or human health hazard. Where a hazard 
is imminent or has already occurred, remedial action must be taken 
immediately. 

3.2.5 XYZ Co. Ltd. must record inspections in an inspection log or summary. 
These records must be kept for at least three years from the date of 
inspection. At a minimum, these records must include the date and time of 
the inspection, the name of the inspector, a notation of the observations 
made, and the date and nature of any repairs or other remedial actions. 

3.3 Personnel Training 

3.3.1 Facility personnel must successfully complete a program of classroom 
instruction or on-the-job training that teaches them to perform their duties in a 

way that ensures the facility's compliance with the requirements of this Part. 
XYZ Co. Ltd. must ensure that this program includes all the elements 
described under subsection 3.3.3. 

3.3.2 This program must be directed by a person trained in hazardous waste 
management procedures, and must include instruction which teaches facility 
personnel hazardous waste management procedures (including contingency 
plan implementation) relevant to the positions in which they are employed. 
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3.3.3 At a minimum, the training program must be designed to ensure that facility 
personnel are able to respond effectively to emergencies by familiarizing 
them with emergency procedures, emergency equipment, and emergency 
systems, including: 

procedures for using, inspecting, repairing, and replacing facility 
emergency and monitoring equipment; 

communication or alarm systems; 

response to fires or explosions; 

response to groundwater contamination incidents; 

shutdown of operations; and 

any other matter the Director may reasonably require. 

3.3.4 Facility personnel must successfully complete the program required in 
subsection 3.3.1 within six months after the effective date of this approval or 
six months after the date of their employment or an assignment to the facility, 
whichever is later. Employees hired after the effective date of this approval 
must not work in unsupervised positions until they have completed these 
training requirements. 

3.3.5 Facility personnel must take part in an annual review of the initial training 
required in subsection 3.3.1. 

3.3.6 XYZ Co. Ltd. must maintain the following documents and records at the 
facility: 

the job title for each position at the facility related to hazardous waste 
management, and the name of the employee filling each job; 

a written job description for each position. This description may be 
consistent in its degree of specificity with descriptions for other similar 
positions in the same company location or bargaining unit, but must 
include the requisite skill, education or other qualifications, and duties of 
employees assigned to each position; 

a written description of the type and amount of both introductory and 
continuing training that will be given to each person filling a position at 
the facility relating to hazardous waste management; and 
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records that document that the training or job experience required under 
subsection 3.3.3 has been given to, and completed by, facility 
personnel. 

3.3.7 Training records on current personnel must be kept until closure .of the 
facility; training records on former employees must be kept for at least three 

years from the date the employee last worked at the facility. 

3.4 General Requirements for Ignitable, Reactive, or Incompatible 
Wastes 

3.4.1 XYZ Co. Ltd. must take precautions to prevent accidental ignition or reaction 
of ignitable or reactive waste. This waste must be separated and protected 
from sources of ignition or reaction including, but not limited to: open flames, 
smoking, cutting and welding, hot surfaces, frictional heat, sparks (static, 
electrical, or mechanical), spontaneous ignition (e.g., from heat-producing. 
chemical reactions), and radiant heat. While ignitable or reactive waste is 
being handled, XYZ Co. Ltd. must confine smoking and open flame to 
specially designated locations. "No Smoking" signs must be conspicuously 
placed wherever there is a hazard from ignitable or reactive waste. 

3.4.2. XYZ Co. Ltd. must, when treating, storing or disposing of ignitable or reactive 
waste, or mixing incompatible wastes or incompatible wastes and other 
materials, take precautions to prevent reactions which: 

generate extreme heat or pressure, fire or explosions, or violent 
reactions; 

produce uncontrolled toxic mists, fumes, dusts, or gases in sufficient 
quantities to threaten human health or the environment; 

produce uncontrolled flammable fumes or gases in sufficient quantities 
to pose a risk of fire or explosions; 

damage the structural integrity of the device or facility; or 

through other like means threaten human health or the environment. 
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3.4.3 When required to comply with subsections 3.4.1 or 3.4.2, XYZ Co. Ltd. must 
document that compliance. This documentation may be based on references 
to published scientific or engineering waste analyses (as specified in 
subsection 2.3.3), or the results of the treatment of similar wastes by similar 
treatment processes and under similar operating conditions by XYZ Co. Ltd. 
and related companies. 

3.5 Construction Quality Assurance/Quality Control (QA/QC) 
3.5.1 General 

3.5.2 

XYZ Co. Ltd. must prepare a construction quality assurance/quality control 
(QA/QC) plan which must include the observations and tests that will be used 
before, during and upon completion of construction to ensure that the 
construction materials will meet the design criteria and specifications as 
required by the engineering report and the construction and certification 
requirements set forth in Parts 4 and 5. The plan must also contain the 
procedures that ensure the post-construction care requirements will be 
maintained. This plan shall be made part of the reference information 
contained in the construction contract documents. 

Contents of program 

3.5.2.1 The QA/QC plan must include observations, inspections, tests, 
and measurements sufficient to ensure: 

structural stability and integrity of the facility's foundations, 
dikes, low-permeability soil liners; geomembranes; leachate 
collection and removal systems and leak detection systems; 
and final cover systems; 

proper construction of all components of the liners, leachate 
collection and removal system, leak detection system, and 
final cover system, according to approval specifications and 
good engineering practices, and proper installation of all 
components (e.g., pipes) according to design specifications; 
and 

conformity of all materials used with design and other 
material specifications under Parts 4 and 5. 
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3.5.2.2 The QNQC plan shall include test fills for compacted soil liners, 
using the same compaction methods as in the full scale unit, to 
ensure that the liners are constructed to meet the hydraulic 
conductivity requirements of Parts 4 and 5 in the field. 
Compliance with the hydraulic conductivity requirements must be 
verified by using in-situ testing, on the constructed test fill. The 
Director may accept an alternative demonstration, in lieu of a test 
fill, where data are sufficient to show that a constructed soil liner 
will meet the hydraulic conductivity requirements of Parts 4 and 5 
in the field. 

3.5.3 Responsibilities and authorities 

A delineation of the responsibilities and authorities for QA/QC management is 
required, including those personnel involved in preparing the XYZ Co. Ltd. 
application and designing and constructing the facility. This is to allow for 
effective lines of communication to facilitate proper and responsible decision 
making during the construction of the landfill. To accomplish this, a specific 
chain of command for the QA/QC inspectors must be identified for the 
Director. The QA/QC plan must effectively demonstrate to the Director that 
the certifying engineer is capable of operating independently and without 
influence from the construction contractor and XYZ Co. Ltd., and must be a 
registered professional engineer. The QA/QC plan shall require a 
preconstruction meeting to be held upon award of the construction contract 
and require the attendance of XYZ Co. Ltd., the Director or a representative, 
design engineer, the QA/QC personnel, and the prime construction 
contractor. Topics for discussion at this meeting shall include, but not be 
limited to: 

providing each involved entity with all relevant QA/QC documents and 
supporting information; 

addressing the site-specific QNQC plan and its role relative to the 
design criteria, plans and specifications; 

reviewing the responsibilities, authorities and lines of communication for 
each of the involved entities; 

reviewing the established procedures for observation and testing 
including sampling strategies identified in the QNQC plan; 
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reviewing the established acceptance and rejection criteria as specified 
in the QNQC plan and the approved specifications, along with methods 
and means for decision-making and/or resolution of problems over data; 

reviewing methods for documenting and reporting all inspection data; 

discussing procedures for the storage and protection of landfill 
construction materials on-site; 

conducting a site walk-around to review the project site layout; and 

construction material and equipment storage locations. 

3.5.4 Personnel qualifications 

A description of the required level of experience and training for the 
contractor, crew, and QNQC inspectors for every major phase of 
construction in sufficient detail should be provided to the Director in order to 
demonstrate that the installation methods and procedures required in Parts 4 
and 5 will be properly implemented. 

3.5.5 Inspection activities 

The plan shall also contain a description of all field observations, tests, 
equipment, calibration procedures for field testing equipment that will be used 
to ensure that the construction and installation meets or exceeds all design 
criteria, as required by the engineering report and Parts 4 and 5. 

3.5.6 Sampling strategies 

Descriptions of all sampling protocols, sample size, methods for determining 
sample locations and frequency of sampling must be presented in the QA/QC 
plan. Also, laboratory procedures and the calibration of laboratory 
equipment, which will be used for sample analysis and the appropriate 
acceptance and rejection criteria pertaining to the laboratory results must be 
presented in the QNQC plan. 

3.5.7 Documentation 

Reporting requirements for QA/QC activities must be described in detail in 
the QA/QC plan. This should include daily summary reports, inspection data 
sheets, problem identification and corrective measures reports, acceptance 
reports, and final documentation. Daily progress and problem/work 
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deficiency meetings must also be addressed in the QA/QC plan, and the 
contents of these meetings must be documented. Such documentation must 
be provided in the construction certification report. All of the QA/QC plan and 
project specifications must be thoroughly documented in the construction 
certification report and submitted to the Director pursuant to the provisions of 
Parts 4 and 5. 

3.5.8 Completion of QA/QC plan 

Waste shall not be received at the facility until XYZ Co. Ltd. has submitted to 
the Director by certified mail or hand delivery a certification signed by the 
QA/QC officer that the approved QA/QC plan has been successfully carried 
out and that the facility meets the requirements of Parts 4 and 5, and the 
procedures in Parts 4 and 5 have been completed. Documentation 
supporting the QA/QC officer's certification must be furnished to the Director 
upon request. 

Part 4: Hazardous WastelRecyclables Handling 

Section 4.1: Use and Management of Containers 

4.1.1 If a container holding hazardous waste is not in good condition (e.g., severe 
rusting, apparent structural defects) or if it begins to leak, XYZ Co. Ltd. must 
transfer the hazardous waste from this container to a container that is in good 
condition or manage the waste in some other way that complies with the 
requirements of this subsection. 

4.1.2. XYZ Co. Ltd. must use a container made of or lined with materials which will 
not react with, and are otherwise compatible with, the hazardous waste to be 
stored, so that the ability of the container to contain the waste is not impaired. 

4.1.3. Management of containers 

4.1.3.1. A container holding hazardous waste must always be closed 
during storage, except when it is necessary to add or remove 
waste. 

4.1.3.2. A container holding hazardous waste must not be opened, 
handled, or stored in a manner which may rupture the container 
or cause it to leak. 
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4.1.3.3. Containers holding hazardous waste must be marked with the 
words "Hazardous Waste" and with other words identifying their 
contents. 

4.1.4. Storage of containers 

At least weekly, XYZ Co. Ltd. must inspect areas where containers are 
stored, looking for leaking containers and for deterioration of containers and 
the containment system caused by corrosion or other factors. 

4.1.5 Containment 

4.1.5.1 Container storage areas, other than those described in 
subsection 4.1.5.2, must have a containment system that is 
designed and operated as follows: 

4.1.5.1.1 A base that is free of cracks or gaps must underlay the 
containers. It must be sufficiently impervious to contain 
leaks, spills, and accumulated precipitation until the 
collected material is detected and removed. 

4.1.5.1.2 The base must be sloped or the containment system must 
be otherwise designed and operated to drain and remove 
liquid resulting from leaks, spills, or precipitation, unless the 
containers are elevated or are otherwise protected from 
contact with accumulated liquids. 

.4.1.5.1.3 The containment system must have sufficient capacity to 
contain 10 percent of the volume of containers or the volume 
of the largest container, whichever is greater. (Containers 
that do not contain free liquids need not be considered in 
this determination.) 

4.1.5.1.4 Run-on into the containment system must be prevented 
unless the collection system has sufficient excess capacity 
in addition to that required in subsection 4.1.5.1.3 to contain 
any run-on which might enter the system. 

4.1.5.1.5 Spilled or leaked waste and accumulated precipitation must 
be removed from the sump or collection area in as timely a 
manner as is necessary to prevent overflow of the collection 
system. 
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4.1.5.2. Storage areas that store containers holding only wastes that do 
not contain free liquids need not have a containment system 
defined by subsection 4.1.5.1, provided that: 

the storage area is sloped or is otherwise designed and 
operated to drain and remove liquid resulting from 
precipitation; or 

the containers are elevated or are otherwise protected from 
contact with accumulated liquid. 

4.1.5.3 Containers holding ignitable or reactive waste must be located a 
safe distance inside the facility's property line. 

4.1.6 Special requirements for incompatible wastes 

4.1.6.1 Incompatible wastes, or incompatible wastes and materials must 
not be placed in the same container, unless section 3.4 is 
complied with. 

4.1.6.2 Hazardous waste must not be placed in an unwashed container 
that previously held an incompatible waste or material. 

4.1.6.3 A storage container holding a hazardous waste that is 
incompatible with any waste or other material stored nearby in 
other containers, piles, open tanks, or surface impoundments 
must be separated from other materials or protected from them 
by means of a dike, berm, wall, or other similar device. 

4.1.7 Closure 

At closure, all hazardous waste and hazardous waste residues must be 
removed from the containment system. Remaining containers, liners, bases, 
and soil, if any, containing or contaminated with hazardous waste or 
hazardous waste residues must be decontaminated or removed. 

Section 4.2 Surface Impoundments 

4.2.1. Design and operating requirements. 

4.2.1.1 For each surface impoundment, xYz Co. Ltd. must install two or 

more liners and a leachate collection and removal system 
between such liners. 
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4.2.1.1.1 The liner system must include: 

a top liner designed and constructed of materials (e.g., 
a geomembrane) to prevent the migration of 
constituents of concern into such liner during the active 
life and post-closure care period; and 

a composite bottom liner, consisting of at least two 
components. The upper component must be designed 
and constructed of materials (e.g., a geomembrane) to 
prevent the migration of constituents of concern into 
this component during the active life and post-closure 
care period. The lower component must be designed 
and constructed of materials to minimize the migration 
of constituents of concern if a breach in the upper 
component were to occur. The lower component must 
be constructed of at least 91 centimetres (3 feet) of 
compacted soil material with a hydraulic conductivity of 
no more than 1 X 10-7 cm/sec. 

4.2.1.1.2 The liners must be: 

constructed of materials that have appropriate chemical 
properties (as confirmed by the US EPA method 9090 
test), and sufficient strength and thickness to prevent 
failure due to pressure gradients (including static head 
and external hydrogeologic forces), physical contact 
with the wastes or leachate to which they are exposed, 
climatic conditions, the stress of installation, and the 
stress of daily operations; 

placed upon a foundation or base capable of providing 
support to the liner and resistance to pressure 
gradients above and below the liner to prevent failure of 
the liner due settlement, compression, or uplift; and 

installed to cover all surrounding earth likely to be in 
contact with the waste or leachate. 

4.2.1.1.3 The leachate collection and removal system between the 
liners, and immediately above the bottom composite liner in 
the case of multiple leachate collection and removal 
systems, is also a leak detection system. This leak 
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detection system must be capable of detecting, collecting, 
and removing leaks of constituents of concern at the earliest 
practicable time through all areas of the top liner likely to be 
exposed to waste or leachate during the active life and post- 
closure care period. The requirements for a leak detection 
system in this paragraph are satisfied by installation of a 

system that is, at a minimum: 

constructed with a bottomslope ofone percent or 
more; 

constructed of granular drainage materials with a 
hydraulic conductivity of 1 X 10-1 cm/sec or more and a 
thickness of 30.5 cm (12 inches) or more; or 
constructed of synthetic or geonet drainage materials 
with a transmissivity of 3 X 10-4 m2/sec or more; 

constructed of materials that are chemically resistant to 
the waste managed in the surface impoundment and 
the leachate expected to be generated (as confirmed 
by the US EPA method 9090 test), and of sufficient 
strength and thickness to prevent collapse under the 
pressures exerted by overlying wastes and any waste 
cover materials or equipment used at the surface 
impoundment; 

designed and operated to minimize clogging during the 
active life and post-closure care period; and 

constructed with sumps and liquid removal methods 
(e.g., pumps) of sufficient size to collect and remove 
liquids from the sump and prevent liquids from backing 
up into the drainage layer. Each unit must have its own 
sump(s). The design of each sump and removal 
system must provide a method for measuring and 
recording the volume of liquids present in the sump and 
of liquids removed. 

XYZ Co. Ltd. shall collect and remove pumpable liquids in 
the sumps to minimize the head on the bottom liner. 

In the event that XYZ Co. Ltd.'s leak detection system is not 
located completely above the seasonal high water table, 
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whatever it may be, XYZ Co. Ltd. must demonstrate to the 
Director that the operation of the leak detection system will 
not be adversely affected by the presence of ground water. 

4.2.1.2 A surface impoundment must be designed, constructed, 
maintained, and operated to prevent overtopping resulting from 
normal or abnormal operations, overfilling, wind and wave action, 
rainfall, run-on, malfunctions of level controllers, alarms, other 
equipment, and human error. 

4.2.1.3 

4.2.1.4 

A surface impoundment must have dikes that are designed, 
constructed, and maintained with sufficient structural integrity to 
prevent massive failure of the dikes. In ensuring structural 
integrity, it must not be presumed that the liner system will 
function without leakage during the active life of the unit. 

The Director must be satisfied with XYZ Co. Ltd.'s design and 
operating practices to ensure that the requirements of this 
subsection are satisfied. 

4.2.2 Monitoring and inspection 

4.2.2.1 During construction and installation, liners and cover systems 
(e.g. membranes, sheets, or coatings) must be inspected for 
uniformity, damage, and imperfections (e.g., holes, cracks, thin 
spots, or foreign materials). Immediately after construction or 
installation: 

synthetic liners and covers must be inspected to ensure tight 
seams and joints and the absence of tears, punctures, or 
blisters; and 

soil-based and mixed liners and covers must be inspected 
for imperfections including lenses, cracks, channels, root or 
animal-caused holes or other structural non-uniformities that 
may cause an increase in the permeability of the liner or 
cover. 

4.2.2.2 While a surface impoundment is in operation, it must be 
inspected weekly and after storms to detect evidence of any of 
the following: 
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deterioration, malfunctions, or improper operation of 
overtopping control systems; 

sudden drops in the level of the impoundment's contents; 
and 

severe erosion or other signs of deterioration in dikes or 
other containment devices. 

4.2.2.3 Prior to the issuance of the approval, and after any extended 
period of time (at least six months) during which the 
impoundment may not be in service, XYZ Co. Ltd. must obtain a 
certification from a registered professional engineer that the 
impoundment's dike, including that portion of any dike which 
provides freeboard, has structural integrity. The certification must 
establish in particular, that the dike will not fail due to scouring or 
piping, without dependence on any liner system included in the 
surface impoundment construction. 

4.2.2.4 XYZ Co. Ltd. must record the amount of liquids removed from 
each leak detection system sump at least once each week during 
the active life and closure period. 

4.2.2.5 After the final cover is installed, the amount of liquid removed 
from each leak detection system sump must be recorded at least 
monthly. If the liquid level in any sump stays below its pump 
operating level for two consecutive months, the amount of liquids 
in the sumps must be recorded at least quarterly. If the liquid 
level in the sump stays below its pump operating level for two 
consecutive quarters, the amount of liquids in the sumps must be 
recorded at least semi-annually. If at any time during the post- 
closure care period the pump operating level is exceeded at units 
on quarterly or semi-annual recording schedules, XYZ Co. Ltd. 
must return to monthly recording of the amounts of liquids 
removed from each sump until the liquid level again stays below 
the pump operating level for two consecutive months. 

4.2.3 Emergency repairs; contingency plans 

4.2.3.1 A surface impoundment must be removed from service in 
accordance with subsection 4.2.3.2 when the level of liquids in 
the impoundment suddenly drops and the drop is not known to be 
caused by changes in the flows into or out of the impoundment; 
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or the dike leaks. 

4.2.3.2 When a surface impoundment is removed from service as 
required by subsection 4.2.3.1, XYZ Co. Ltd. must: 

immediately shut off the flow or stop the addition of wastes 
into the impoundment; 

immediately contain any surface leakage which has 
occurred or is occurring; 

immediately stop the leak; 

take any other necessary steps to stop or prevent 
catastrophic failure; 

if a leak cannot be stopped by any other means, empty the 
impoundment; and 

notify the Director of the problem in writing within seven days 
after detecting the problem. 

4.2.3.3 As part of the contingency plan required in Part 8, XYZ Co. Ltd. 
must specify a procedure for complying with the requirements of 
subsection 4.2.3.2. 

4.2.3.4 No surface impoundment that has been removed from service in 
accordance with the requirements of this subdivision may be 
restored to service unless the portion of the impoundment which 
was failing is repaired and the following steps are taken to the 
satisfaction of the Director: 

If the impoundment was removed from service as a result of 
the actual or imminent dike failure, the dike's structural 
integrity must be recertifled in accordance with subsection 
4.2.2.3. 

If the impoundment was removed from service as a result of 
sudden drop in the liquid level, then for any existing portion 
of the impoundment, a liner must be installed in compliance 
with subsections 4.2.1.1.1 and 4.2.1.1.2, and for any other 
portion of the impoundment, the repaired liner system must 
be certified by a registered professional engineer as meeting 
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the approved design specifications. 

4.2.3.5 A surface impoundment that has been removed from service in 
accordance with the requirements of this subdivision and that is 
not being repaired must be closed in accordance with the 
provisions of subsection 4.2.4. 

4.2.4 Closure and post-closure care 

4.2.4.1 At closure, XYZ Co. Ltd. must: 

remove or decontaminate all waste residues, contaminated 
system components (liners, etc.) contaminated subsoils, and 
structures and equipment contaminated with waste and 
leachate, and manage them as hazardous waste, subject to 
the regulatory requirements for hazardous waste that are in 
effect at that time; 

eliminate free liquids by removing liquid wastes or solidifying 
the remaining wastes and waste residues; 

stabilize remaining wastes to a bearing capacity sufficient to 
support final cover; and 

cover the surface impoundment with a final cover designed 
and constructed to provide long-term minimization of the 
migration of liquids through the impoundment, function with 
minimum maintenance, promote drainage and minimize 
erosion or abrasion of the final cover, accommodate settling 
and subsidence so that the cover's integrity is maintained, 
and have a permeability less than or equal to the 
permeability of any bottom liner system or natural subsoils 
present. 

4.2.4.2 If some waste residues or contaminated materials are left in place 
at final closure, XYZ Co. Ltd. must comply with all post-closure 
requirements contained in Part 8, including maintenance and 
monitoring throughout the post-closure care period. XYZ Co. Ltd. 
must: 

maintain the integrity and effectiveness of the final cover, 
including making repairs to the cap as necessary to correct 
the effects of settling, subsidence, erosion, or other events; 
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maintain and monitor the leak detection system, and comply 
with all other applicable leak detection system requirements; 

maintain and monitor the groundwater monitoring system 
and comply with all other applicable requirements of Part 6; 
and 

4.2.5 

4.2.6 

prevent run-on and run-off from eroding or otherwise 
damaging the final cover. 

Action leakage rate 

4.2.5.1 The Director shall approve an action leakage rate for the surface 
impoundments. The action leakage rate must include an 
adequate safety margin to allow for uncertainties in the design 
(e.g., slope, hydraulic conductivity, thickness of drainage 
material), construction, operation, and location of the leak 
detection system, waste and leachate characteristics, likelihood 
and amounts of other sources of liquids in the leak detection 
system, and proposed response actions (e.g., the action leakage 
rate must allow for decreases in the flow capacity of the system 
over time resulting from siltation and clogging, rib layover and 
creep of synthetic components of the system, overburden 
pressures, etc.). 

4.2.5.2 To determine if the action leakage rate has been exceeded, XYZ 
Co. Ltd. must convert the weekly or monthly flow rate from the 
monitoring data obtained under subsection 4.2.2 to an average 
daily flow rate (litres per hectare per day) for each sump. Unless 
the Director approves a different calculation, the average daily 
flow rate for each sump must be calculated weekly during the 
active life and closure period, and if the unit is closed in 
accordance with subsection 4.2.4, monthly during the post- 
closure care period when monthly monitoring is required under 
subsection 4.2.2.5. 

Response actions 

4.2.6.1 XYZ Co. Ltd. must have an approved response action plan for 
any surface impoundments before receipt of waste. The 
response action plan must set forth the actions to be taken if the 
action leakage rate has been exceeded. At a minimum, the 
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response action plan must describe the actions specified in 
subsection 4.2.6.2. 

4.2.6.2 If the flow rate into the leak detection system exceeds the action 
leakage rate for any sump, XYZ Co. Ltd. must: 

4.2.6.2.1 notify the Director in writing of the exceedence within 7 days 
of the determination; 

4.2.6.2.2 submit a preliminary written assessment to the Director 
within 14 days of the determination, as to the amount of 
liquids, likely sources of liquids, possible location, size, and 
cause of any leaks, and short-term actions taken and 
planned; 

4.2.6.2.3 determine to the extent practicable the location, size, and 
cause of any leak; 

4.2.6.2.4 determine whether waste receipt should cease or be 
curtailed, whether any waste should be removed from the 
unit for inspection, repairs, or controls, and whether or not 
the unit should be closed; 

4.2.6.2.5 determine any other short-term and longer-term actions to 
be taken to mitigate or stop any leaks; and 

4.2.6.2.6 within 30 days after the notification that the action leakage 
rate has been exceeded, submit to the Director the results of 
the analyses specified in subsections 4.2.6.2.3 to 4.2.6.2.5, 
the results of actions taken, and actions planned. Monthly 
thereafter, as long as the flow rate in the leak detection 
system exceeds the action leakage rate, XYZ Co. Ltd. must 
submit to the Director a report summarizing the results of 
any remedial actions taken and actions planned. 

Section 4.3 Drip Pads 

4.3.1 Applicability 

4.3.1.1 The requirements of this section apply to any drip pad(s) at the 
facility that acts to convey treated wood or other drippage, 
precipitation, and/or surface water run-off to the associated 
collection system. 
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The requirements of this section are not applicable to the 
management of infrequent and incidental drippage in the storage 
yard, provided that XYZ Co. Ltd. maintains and complies with a 
written contingency plan that describes how XYZ Co. Ltd. will 
respond immediately to the discharge of such infrequent and 
incidental drippage• At a minimum, the contingency plan must 
describe how XYZ Co. Ltd. will do the following: 

clean up the drippage; 

document the cleanup of the drippage; 

retain documents regarding cleanup for three years; and 

manage the contaminated media in a manner consistent 
with any directions from the Director. 

Drip pads that are inside buildings or under any structure that 
provide protection from precipitation so that neither run-off nor 
run-on is generated are not subject to subsections 4.3.2.6 or 
4.3.2.7. 

4.3.2 Design and operating requirements 

4.3.2.1 Drip pads must: 

4.3.2.1.1 be constructed of non-earthen materials, excluding wood 
and non-structurally supported asphalt; 

4.3.2.1.2 be sloped to free-drain treated wood drippage, rain and 
other waters, or solutions of drippage and water or other 
wastes to the associated collection system; 

4.3.2.1.3 have a curb or berm around the perimeter; 

4.3.2.1.4 be of sufficient structural strength and thickness to prevent 
failure due to physical contact, climatic conditions, the stress 
of daily operations, e.g., variable and moving loads such as 
vehicle traffic, movement of wood, or building materials. 

4.3.2.2 XYZ Co. Ltd. must obtain and keep on file at the facility a written 
assessment of the facility's drip pads, reviewed and certified by a 
registered professional engineer. The assessment must be 
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reviewed, updated and recertified annually. The evaluation must 
document the extent to which the drip pad meets the design and 
operating standards of this subsection. 

4.3.2.3 Unless the drip pads are non-porous, the drip pads must have: 

4.3.2.3.1 A synthetic liner installed below the drip pad that is 
designed, constructed, and installed to prevent leakage from 
the drip pad into the adjacent subsurface soil or groundwater 
or surface water at any time during the active life (including 
the closure period) of the drip pad. The liner must be 
constructed of materials that will prevent waste from being 
absorbed into the liner and to prevent releases into the 
adjacent subsurface soil or groundwater or surface water 
during the active life of the facility. The liner must be: 

constructed of materials that have appropriate chemical 
properties and sufficient strength and thickness to 
prevent failure due to pressure gradients (including 
static head and external hydrogeologic forces), physical 
contact with the waste or drip pad leakage to which 
they are exposed, climatic conditions, the stress of 
installation, and the stress of daily operation (including 
stresses from trucks and other vehicular traffic on the 
drip pad); 

placed upon a foundation or base capable of providing 
support to the liner and resistance to pressure 
gradients above and below the liner to prevent failure of 
the liner due to settlement, compression or uplift; and 

installed to cover all surrounding earth that could come 
in contact with the waste or leakage. 

4.3.2.3.2 A leakage detection system immediately above the liner is 
required and must be designed, constructed, maintained 
and operated to detect leakage from the drip pad. The 
leakage detection system must be: 

constructed of materials that are chemically resistant to 
the waste managed in the drip pad (as confirmed by 
the US EPA method 9090 test), and the leakage that 
might be generated and of sufficient strength and 
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thickness to prevent collapse under the pressures 
exerted by overlaying materials and by any equipment 
used at the drip pad; 

designed and operated to function without clogging 
through the scheduled closure of the drip pad; and 

designed so that it will detect the failure of the drip pad 
or the presence of a release of hazardous waste or 
accumulated liquid at the earliest practicable time. 

4.3.2.3.3 A leakage collection system immediately above the liner that 
is designed, constructed, maintained and operated to collect 
leakage from the drip pad such that it can be removed from 
below the drip pad. The date, time, and quantity of any 
leakage collected in this system and removed must be 
documented in the operating log. 

4.3.2.4 

4.3.2.5 

Drip pads must be maintained such that they remain free of 
cracks, gaps, corrosion, or other deterioration that could cause 
hazardous waste to be released from the drip pad. 

The drip pad and associated collection system must be designed 
and operated to convey, drain, and collect liquid resulting from 
drippage or precipitation in order to prevent run-off. 

4.3.2.6 Unless protected by a structure, as described in subsection 
4.3.1.3, ×¥Z Co. Ltd. must design, construct, operate and 
maintain a run-on control system capable of preventing flow onto 
the drip pad during peak discharge from at least a 24-hour, 25- 
year storm, unless the system has sufficient excess capacity to 
contain any run-off that might enter the system. 

4.3.2.7 Unless protected by a structure or cover as described in 
subsection 4.3.1.3, ×¥Z Co. Ltd. must design, construct, operate 
and maintain a run-off management system to collect and control 
at least the water volume resulting from a 24-hour, 25-year storm. 

4.3.2.8 The drip pad must be evaluated to determine that it meets the 
requirements of subsections 4.3.2.1 through 4.3.2.7 and XYZ Co. 
Ltd. must obtain a statement from a registered professional 
engineer, certifying that the drip pad design meets the 
requirements of these sections. 
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Drippage and accumulated precipitation must be removed from 
the associated collection system as necessary to prevent 
overflow onto the drip .pad. 

The drip pad surface must be cleaned thoroughly in a manner 
and frequency such that accumulated residues of hazardous 
waste or other materials are removed, with residues being 
propedy managed as hazardous waste, so as to allow weekly 
inspections of the entire drip pad surface without interference or 
hindrance from accumulated residues of hazardous waste or 
other materials on the drip pad. ×¥Z Co. Ltd. must document the 
date and time of each cleaning and the cleaning procedure used 
in the facility's operating log. XYZ Co. Ltd. must determine if the 
residues are hazardous pursuant to the Alberta Waste Control 
Regulation and, if so, must manage them accordingly. 

Drip pads must be operated and maintained in a manner to 
minimize tracking of hazardous waste or hazardous waste 
constituents off the drip pad as a result of activities by personnel 
or equipment. 

After being removed from the treatment vessel, treated wood 
from pressure and non-pressure processes must be held on the 
drip pad until drippage has ceased. XYZ Co. Ltd. must maintain 
records sufficient to document that all treated wood is held on the 
pad following treatment in accordance with this requirement. 

Collection and holding units associated with run-on and run-off 
control systems must be emptied or otherwise managed as soon 

as possible after storms to maintain design capacity of the 
system. 

Throughout the active life of the drip pad, if XYZ Co. Ltd. detects 
a condition that may have caused or has caused a release of 
hazardous waste, the condition must be repaired within a 
reasonably prompt period of time following discovery, in 
accordance with the following procedures: 

14.1 Upon detection of a condition that may have caused or has 
caused a release of hazardous waste (e.g., upon detection 
of leakage in the leak detection system), XYZ Co. Ltd. must: 
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enter a record of the discovery in the facility operating 
log; 

immediately remove the portion of the drip pad affected 
by the condition from service; 

determine what steps must be taken to repair the drip 
pad and clean up any leakage from below the drip pad, 
and establish a schedule for accomplishing the repairs; 

within 24 hours after discovery of the condition, notify 
the Director of the condition and, within 10 working 
days, provide written notice to the Director with a 
description of the steps that will be taken to repair the 
drip pad and clean up any leakage, and the schedule 
for accomplishing this work. 

4.3.2.14.2 The Director will review the information submitted, make a 
determination regarding whether the pad must be removed 
from service completely or partially until repairs and clean up 
are complete and notify XYZ Co. Ltd. of the determination 
and the underlying rationale in writing. 

4.3.2.14.3 Upon completing all repairs and clean up, XYZ Co. Ltd. must 
notify the Director in writing and provide a certification 
signed by a registered professional engineer, that the 
repairs and clean up have been completed according to the 
written plan submitted in accordance with subsection 
4.3.2.14.1. 

4.3,3 

4.3.2.15 XYZ Co. Ltd. must maintain, as part of the facility operating log, 
documentation of past operating and waste handling practices. 
This must include identification of preservative formulations used 
in the past, a description of drippage management practices, and 
a description of treated wood storage and handling practices. 

Inspections 

4.3.3.1 During construction and/or installation, liners and cover systems 
(e.g., membranes, sheets, or coatings) must be inspected for 
uniformity, damage and imperfections (e.g., holes, cracks, thin 
spots, or foreign materials). Immediately after construction or 
installation, liners must be inspected and certified as meeting the 
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requirements of subsection 4.3.2 by a registered professional 
engineer. This certification must be maintained at the facility as 
part of the facility operating record. After installation, liners and 
covers must be inspected to ensure tight seams and joints and 
the absence of tears, punctures, or blisters. 

4.3.3.2 While a drip pad is in operation, it must be inspected weekly and 
after storms to detect evidence of any of the following: 

deterioration, malfunctions or improper operation of run-on 
and run-off control systems; 

the presence of leakage in and proper functioning of leak 
detection system; and 

deterioration or cracking of the drip pad surface. 

4.3.3.3 If remedial action is required due to deterioration or leakage, see 
subsection 4.3.2.14. 

4.3.4 Closure 

4.3.4.1 At closure, XYZ Co. Ltd. must remove or decontaminate all waste 
residues, contaminated containment system components (pad, 
liners, etc.), contaminated subsoils, and structures and equipment 
contaminated with waste and leakage, and manage them as 
hazardous waste. 

4.3.4.2 If, after removing or decontaminating all residues and making all 
reasonable efforts to effect removal or decontamination of 
contaminated components, subsoils, structures, and equipment, 
XYZ Co. Ltd. finds that not all contaminated subsoils can be 
practicably removed or decontaminated, ×YZ Co. Ltd. must close 
the facility and perform post-closure care in accordance with 
closure and post-closure care requirements in Part 9. 

4.4 Tank Systems/Containment Units 

If XYZ Co. Ltd. chooses to construct any form of tank systems or containment 
unit at the facility at a future date, these systems must be subject to an 
application to the Director. 
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Part 5: Hazardous Waste Landfill 

Section 5.1 Site Requirements 

5.1.1 The landfill shall comply with all siting requirements in the Alberta Waste 
Control Regulation. 

5.1.2 The landfill shall not be located over groundwater recharge areas serving 
public water supplies. 

5.1.3 The landfill shall be located at an elevation not less than 1.5 metres (5 feet) 
above a flood plain unless provisions have been made to prevent the 
encroachment of seasonal flood waters. 

5.1.4 The minimum horizontal separation between deposited solid waste in the 
landfill and any property line must be 30.5 metres (100 feet). 

5.1.5 The required horizontal separation between deposited solid waste and any 
surface waters must be adequate to preclude contravention of provincial 
surface water standards in the surface water body, or flooding of the landfill 
from the surface water body. In no case shall solid waste be deposited closer 
than 30.5 metres (100 feet) from the mean high water elevation of any 
surface waters. 

5.1.6 A minimum separation of 1.5 metres (5 feet) must be maintained between the 
base of the constructed liner system and the seasonal high groundwater 
elevation. At sites where perched water is encountered •the Director will 
determine with respect to groundwater separation distances whether 
separation distances will be measured from the perched zone or the non- 
perched water table. The nature of the materials making up this separation, 
whether natural or backfilled, is subject to the approval of the Director. 

5.1.7 A minimum of 3 metres (10 feet) vertical separation must be maintained 
between the base of the constructed liner and bedrock. The nature of the 
materials making up this separation, whether natural or backfilled, is subject 
to the approval of the Director. 

5.1.8 One permanent survey benchmark of known elevation measured from a 
Geological Survey benchmark must be established and maintained for each 
10 hectares (25 acres) of developed landfill, or part thereof, at the facility. 

5.1.9 Universal Transverse Mercator (UTM) coordinates must be established for 
the landfill. 
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5.1.10 Top soil from disturbed areas shall be salvaged and stock piled for 
reclamation purposes. 

5.1.11 Prior to removing the top soil, XYZ Co. Ltd. shall determine depth and volume 
of top soil and subsoil material available at the landfill. 

Section 5.2: Special Provisions 

5.2.1 The construction and operation of the landfill must not: 

cause or contribute to violations of any applicable water quality 
standard; 

violate any applicable toxic effluent standard or prohibition; and 

jeopardize the continued existence of endangered or threatened species 
under any applicable provincial statute. 

5.2.2 The landfill must not cause or contribute to significant degradation of any 
adjacent wetland or lake. ×YZ Co. Ltd. must demonstrate the integrity of the 
landfill and its ability to protect the wetland's or lake's ecological resources by 
documenting the following factors to the satisfaction of the Director: 

erosion, stability and migration potential of native soils, muds and 
deposits used to support the landfill; 

erosion, stability and migration potential of dredged and fill materials 
used to support the landfill; 

impacts from release of the solid waste on fish, wildlife, and other 
aquatic resources and their habitat; 

the potential effect on catastrophic release of waste to water that flows 
into any adjacent wetlands or lake and the resulting impacts on the 
environment; and any additional factors, as necessary, to demonstrate 
that the ecological resources of the adjacent wetlands or lake area are 
sufficiently protected. 

Section 5.3: Construction and Design Requirements 

5.3.1 Liner system description. 

XYZ Co. Ltd. must install a liner system that includes: 
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5.3.1.1 a top liner designed and constructed of materials (e.g., a 
geomembrane) to prevent the migration of constituents of 
concern into such liner during the active life and post-closure care 
period; and 

5.3.1.2 a double composite liner system. This component of the landfill 
includes a primary leachate collection and removal system 
consisting of a 24-inch granular soil layer with a leachate 
collection pipe network. The primary leachate collection and 
removal system lies above the primary (upper) composite liner. 
The primary composite liner consists of a 80 mil geomembrane 
that directly overlays an 18-inch thick low permeability soil layer. 
The primary composite liner lies above the secondary leachate 
collection and removal system. The secondary leachate collection 
and removal system consists of a leachate collection pipe 
network within either a 24-inch thick granular soil layer or an effectively configured layer of geonet drainage material. The 
secondary leachate collection and removal system lies above the 
secondary (lower) composite liner which consists of a 80 mil 
geomembrane that directly overlays a low permeability soil layer 
at least one metre thick, with a hydraulic conductivity of no more 
than 1 X 10 -7 cm/sec. 

5.3.2 Leachate collection and removal system design. 

5.3.2.1 The leachate collection and removal system must be designed to 
effectively remove leachate from the landfill during the active life 
and post-closure care period. A means of quantitatively assessing 
leachate flows in both the primary and secondary leachate 
collection and removal system must be detailed on plans and be 
discussed in the engineering report. The primary and secondary 
leachate collection and removal systems must conform to the 
following requirements: 

5.3.2.1 .1 A primary leachate collection and removal system, located 
over the upper composite liner, must be hydraulically 
designed in accordance with the provisions of the 
engineering report to remove leachate from the landfill and 
ensure that the leachate head over the primary composite 
liner does not exceed 30.5 centimetres (12 inches) at the 
expected flow capacity except during storm events and does 
not have to be maintained in designated sump areas within 
the double lined landfill as approved by the Director. The 
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primary leachate collection and removal system must also 
be designed to provide a minimum of 61 centimetres of 
protective soil cover to the primary composite liner. This 
collection and removal system must be designed and 
constructed, at a minimum, in accordance with the 
requirements of subsections 5.3.3, 5.3.7, and 5.3.8. 

5.3.2.1.2 A secondary leachate collection and removal system must 
be located between the upper and lower liner systems and 
be designed to effectively collect and rapidly remove 
leachate from the lower liner system. This collection system 
must be designed and constructed, at a minimum, in 
accordance with the requirements of subsections 5.3.3, 
5.3.7, 5.3.8, and 5.3.9. 

5.3.2.2 XYZ Co. Ltd. shall use the EPA method 9090 to test for 
compatibility between the leachate collection and removal system 
and the leachate. 

5.3.3 Leachate collection pipe network design. 

The primary and secondary leachate collection and removal piping systems 
must be designed and built to allow for representative sampling of leachate 
and to operate without clogging during the effective site life and post-closure 
maintenance period. All leachate collection pipe networks located in the 
primary and secondary leachate collection and removal systems must be 
designed to allow for accessibility of equipment and to facilitate effective 
routine cleaning and maintenance. All leachate conveyance lines and 
appurtenances, including any manholes, sumps, and metering pits located 
outside the double composite liner system of the landfill must be designed to 
have double containment and must be constructed to provide for effective 
leak detection and collection. All leachate conveyance lines and 
appurtenances including manholes, sumps, and metering pits located outside 
the double composite liner system, need not maintain minimum five foot or 
ten foot separation of the seasonal high groundwater table or bedrock, 
respectively. 

5.3.4 Landfill subgrade. 

The landfill subgrade is the uppermost in situ soil layer or select fill that must 
be graded and prepared for landfill construction. A foundation analysis must 
be performed to determine the structural integrity of the subgrade to support 
the loads and stresses imposed by the weight of the landfill and to support 
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overlying facility components. For the lateral expansion adjacent to the 
existing landfill, the Director may approve encroachment on the existing 
landfill's side slope if a leachate barrier system is designed and constructed 
to minimize leachate migration into the existing landfill. 

5.3.4.1 Materials required. 

The landfill subgrade material must be free of organic material 
(other than small roots of trees, shrubs, grasses, etc.) and consist 
of on-site soils, or any select fill, if approved by the Director. 

5.3.4.2 Construction requirements. 

The landfill subgrade must be graded in accordance with the 
requirements of the approved engineering plans, report, and 
specifications to have a minimum post-settlement slope of two 
percent. The material must be sufficiently dry and structurally 
sound to ensure that the first lift, and all succeeding lifts of soil 
placed over the landfill subgrade, can be adequately compacted 
to the design requirements and assure stability of the landfill. 
Construction on the landfill subgrade is prohibited when the air 
temperature is below zero degrees Celsius and during any period 
of precipitation. 

5.3.4.3 Certification requirements. 

At a minimum, the subgrade surface must be inspected in 
accordance with the following requirements: 

5.3.4.3.1 Before any material is placed over the subgrade, the 
Resident Engineer must visually inspect the exposed 
surface to evaluate the suitability of the subgrade and to 
ensure that the surface is properly compacted, smooth, and 
uniform, and that elevations are consistent with the 
department approved plans; 

5.3.4.3.2 The subgrade must be proof-rolled using procedures and 
equiPment acceptable to the Director; and 

5.3.4.3.3 The subgrade must be tested for density and moisture 
content at a minimum frequency of nine tests per acre. 
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5.3.5 Soil component of the liner system. 

The soil component of the liner system must be a continuous layer of low 
permeability soil constructed to control fluid migration. 

5.3.5.1 Materials required. 

5.3.5.1.1 Primary composite liner. 

The soil component of the primary composite liner must be a 
minimum compacted thickness of 45 centimetres (18 
inches). The top 15 centimetres (6 inches) (minimum 
compacted thickness) directly below and in contact with the 
upper geomembrane liner must have a maximum remolded 
coefficient of permeability of I x 10 z centimeters per second. 
A geosynthetic clay liner acceptable to the Director may be 
substituted for the top six-inch portion of the low permeability 
soil layer in the primary composite liner. The lower 12 inch 
soil layer (minimum compacted thickness), shall be specified 
as a structural fill layer to assure adequate separation of the 
primary composite liner from the secondary leachate 
collection and removal system and must be placed without 
damaging any geosynthetic or secondary leachate collection 
and removal system components below the primary 
composite liner. The soil material particles must be able to 
pass a one inch screen. 

5.3.5.1.2 Secondary composite liner. 

The soil component of the secondary composite liner must 
be at least 61 centimetres (24 inches) in compacted 
thickness and must have a maximum remolded coefficient of 
permeability of 1 x 10 "z centimeters per second throughout 
its thickness. The soil material particles must be able to pass 
a one inch screen. 

5.3.5.2 Construction requirements. 

The Resident Engineer must ensure that the soil component of 
the liner system installation conforms with the following minimum 
requirements: 
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The soil component of the liner system must be placed on a 
slope of no less than two percent to promote positive 
drainage across the liner surface and at a maximum slope 
not greater than 33 percent to minimize erosion and facilitate 
construction. 

5.3.5.2.2 Compaction must be performed by properly controlling the 
moisture content, lift thickness, compactive energy/kneading 
action to effectively destroy soil clods, placement operations 
to eliminate lift interfaces, and other necessary details to 
obtain satisfactory results. The maximum final compacted 
thickness of each lift of soil material must be 15 centimetres 
(6 inches), unless otherwise approved by the Director upon 
demonstration of compliance with the requirements of 
subsection 5.3.5.1. When placing the first lift of the soil 
component of the liner system, the thickness may. be 
increased to ensure adequate compaction and to attain the 
desired permeability, depending upon the type and size of 
compaction equipment used and whether or not the liner 
and subgrade are of dissimilar materials. Any succeeding 
lifts of the soil component of the lining system may be 
reduced in thickness, depending upon the compaction 
equipment used. 

5.3.5.2.3 The moisture content of the soil component of the liner 
system must be maintained, within the range identified in the 
moisture-density-permeability relation developed in 
accordance with subsection 5.3.5.3, before and during 
compaction of the soil lift to ensure that the remolded lift 
attains a maximum in situ permeability as required. The 
density after compaction must be within the range identified 
in the moisture-density-permeability relation developed in 
accordance with subsection 5.3.5.3 to ensure that the 
remolded lift attains a maximum in situ permeability as 
required. 

5.3.5.3 Certification requirements. 

The Resident Engineer must include in the construction 
certification report a discussion of all quality assurance and 
quality control testing required in this paragraph. The certification 
report must address all measures taken to prevent or remedy soil 
liner damage from desiccation, freezing, or other breach of 
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integrity, both during and after construction. The testing 
procedures and protocols must be submitted prior to construction 
in accordance with section 3.5 and approved by the Director. The 
results of all testing must be included in the construction 
certification report including documentation of any failed test 
results, descriptions of the procedures used to correct the 
improperly installed material, and statements of all retesting 
performed in accordance with the following requirements: 

5.3.5.3.1 The Resident Engineer must certify the quality control 
testing of any soil liner materials to ensure that the specified 
material meets the permeability requirements of subsection 
5.3.5.1 and the approved engineering plans, reports, and 
specifications. Before and during construction of the soil 
component of the liner system, the following information 
must be approved by the Resident Engineer: one analysis of 
soil particle size for every 2,500 cubic metres of soil liner 
materials placed; one Atterberg limits analysis of plastic and 
liquid limit and plasticity index for every 1,000 cubic metres 
of soil liner material placed; one laboratory permeability test 
using a triaxial cell with backpressure for every 5,000 cubic 
metres of material placed; one moisture content test for 
every 1,000 cubic metres of material placed; and a minimum 
of one comparison of the moisture-density-permeability 
relation for every 5,000 cubic metres of material placed, and 
one for each time soil material changes are noted. 

5.3.5.3.2 Quality assurance testing included in this subsection must 
be compared to and evaluated against the quality control 
testing of subsection 5.3.5.3.1 where applicable. Quality 
assurance testing locations must be proportionally 
distributed to reflect the areal extent of side slope versus 
bottom area of the landfill under construction and must 
include density and moisture content tests to be performed 
at a minimum of nine locations per acre per lift of soil 
material placed. For each location the density and moisture 
content must be compared to the appropriate moisture- 
density-permeability relation to determine the permeability at 
that location; and one shelby tube sample for laboratory 
permeability testing must be taken per acre per lift. Any tests 
resulting in penetration of the soil liner must be repaired 
using bentonite or other means acceptable to the Director. 
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5.3.6 Geomembrane liners. 

Geomembrane liners are low permeability geosynthetics which must have a 
maximum water vapor transmission rate of not more than 0.03 gram per. 
meter squared per day and are used to control fluid migration from landfills. 

5.3.6.1 Materials required. 

5.3.6.1.1 The geomembrane liner material must have a demonstrated 
water vapor transmission rate of not more than 0.03 gram 
per meter squared per day and chemical and physical 
resistance not adversely affected by waste placement or 
leachate generated. 

5.3.6.1.2 Documentation must be submitted to ensure chemical 
compatibility of the geomembrane liner material chosen, or 
in absence of the appropriate documentation, chemical 
compatibility testing must be performed using the EPA 
method 9090. At a minimum, compatibility testing requires 
six months of time, and will require the following procedure: 

identifying materials and tests to be performed; 

obtaining leachate and material samples; 

performing physical/mechanical/chemical testing on 
unexposed samples; 

performing compatibility (immersing materials in 
leachate) testing; 

performing physical/chemical testing on immersed 
samples; and 

comparing the results of unexposed and immersed 
samples, and determining whether degradation of the 
material due to leachate exposure has occurred. 

5.3.6.2 Construction requirements. 

Geomembranes must be installed in accordance with the 
requirements of the approved engineering plans, report, and 
specifications and manufacturer's recommendations. The 
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Resident Engineer must ensure that the geomembrane 
installation, at a minimum, must conform with the following: 

5.3.6.2.1 the geomembrane in both the primary and secondary 
composite liner must have a minimum thickness of 80 mils; 

5.3.6.2.2 all geosynthetic materials must be installed on a subgrade 
that has a minimum two percent slope to promote positive 
drainage; 

5.3.6.2.3 any geosynthetic materials installed on landfill side slopes 
must be designed to withstand the calculated tensile forces 
acting upon the geosynthetic materials. At a minimum, the 
design must consider the maximum friction angle of the 
geosynthetic with regard to any soil-geosynthetic or 
geosynthetic-geosynthetic interface, along with seepage 
forces expected in the side slope soil drainage layer in the 
primary leachate collection and removal system, to ensure 
that overall slope stability is maintained; 

5.3.6.2.4 the surface of the supporting soil upon which the 
geosynthetic material will be installed must be reasonably 
free of stones, organic matter, irregularities, protrusions, 
loose soil, and any abrupt changes in grade that could 
damage the geosynthetic; 

5.3.6.2.5 the anchor trench must be excavated to the length and width 
prescribed on the approved design drawings; 

5.3.6.2.6 field seams should be oriented parallel to the line of 
maximum slope, i.e., oriented along, not across the slope. In 
corners and irregularly shaped locations, the number of field 
seams should be minimized. No horizontal seam should be 
less than 1.5 metres (5 feet) from the toe of slope toward the 
inside of the cell; 

5.3.6.2.7 the materials must be seamed using an appropriate method 
acceptable to the Director. Seam testing must be in 
accordance with the requirements of subsection 5.3.6.3; 

5.3.6.2.8 the seam area must be free of moisture, dust, dirt, debris, 
and foreign material of any kind before seaming; 



APPROVAL NO. 
00000-00-00 

PAGE 47 OF 104 

TERMS, CONDITIONS AND REQUIREMENTS A'I-I'ACHED TO APPROVAL 

5.3.6.2.9 field seaming is prohibited when either air or sheet 
temperature is below 0 Celsius (32°F), when the sheet 
temperature exceeds 88 degrees Celsius (158 F), when the 
air temperature is above 66 degrees Celsius (120°F), during 
periods of precipitation, or when winds are in excess of 32 
km per hour (20 miles per hour); and 

5.3.6.2.10 the field crew foreman of the liner installer must have a 
documented minimum qualification of successful installation 
experience of at least 20 hectares (50 acres) of previous 
landfill or comparable geosynthetic systems, on a minimum 
of five different projects. 

5.3.6.3 Certification requirements. 

The Resident Engineer must include in the construction 
certification report a discussion of the approved data resulting 
from the quality assurance and quality control testing as required 
in this paragraph. The results of all testing must be included in the 
construction certification report including documentation of any 
failed test results, and descriptions of the procedures used to 
correct the failed material, and statements of all retesting 
performed. 

5.3.6.3.1 The Resident Engineer must certify the quality control 
testing of any manufactured geosynthetic materials ensuring 
that the material and the finished product meet the 
requirements of the approved engineering plans, reports, 
and specifications. Before installing any geosynthetic 
material, the following information must be available to the 
Resident Engineer for approval: 

origin and identification of the raw materials used to 
manufacture the geosynthetic material; 

copies of quality control certificates issued by the 
producer of the raw materials used to manufacture the 
geosynthetic material, which at a minimum must 
include reports of tests conducted to verify material 
quality, including specific gravity, melt flow index, 
percent carbon black, and carbon dispersion using 
methods acceptable to the Director; and 
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reports of tests conducted to verify the quality of the 
raw materials used to manufacture the geosynthetic 
material. At a minimum, the Resident Engineer must 
review the following tests: for single-point stress 
rupture, tensile strength, tear and puncture resistance, 
and for the complete stress rupture curve for the 
geomembrane, using test methods acceptable to the 
Director, to ensure proper geomembrane specification. 

5.3.6.3.2 The Resident Engineer must certify through appropriate 
documentation that the quality control testing of any 
geosynthetic rolls fabricated into geomembrane sheets at 
the factory took place in accordance with the following 
requirements: 

The geomembrane was continuously inspected for 
uniformity, damage, imperfections, holes, cracks, thin 
spots, and foreign materials. Additionally, the 
geomembrane liner must be inspected for tears, 
punctures, and blisters. Any imperfections must be 
immediately repaired and reinspected. 

Nondestructive seam testing was performed on all 
fabricated seams over their full length using a test 
method acceptable to the Director. 

Destructive seam testing was performed on a minimum 
of two samples per geomembrane sheet. The samples 
must be taken from extra material at the beginning or 
end of sheet seams, such that the geomembrane sheet 
is not damaged and the sheet geometry is not altered. 
The size of the sample taken must be large enoughto 
perform the required testing. A laboratory acceptable to 
the Director must have performed the required testing 
on the samples taken. If a sample fails a destructive 
test, the entire seam length must be reconstructed or 
repaired using a method acceptable to the Director, 
and retested using nondestructive seam testing over 
the full length of the seams using a test method 
acceptable to the Director. 

5.3.6.3.3 Quality assurance testing performed in the field under the 
supervision of the Resident Engineer must assure 
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conformity of the geosynthetic installation with the 
engineering plans, reports, and specifications submitted in 
accordance with the following requirements: 

5.3.6.3.3.1 During the construction phase, for each lot number 
of geomembrane material that arrives at the site, a 
sample should be taken for fingerprinting of the 
material. This sample should be archived at room 
temperature and in a light free environment for 
possible future testing and analysis. The 
geosynthetic material must be visually inspected 
for uniformity, damage, and imperfections. The 
geomembrane must be inspected for tears, 
punctures, or blisters. Any imperfections must be 
immediately repaired and reinspected. 

5.3.6.3.3.2 The Resident Engineer must certify that test seams 
are made at each start of work for each seaming 
crew, after every four hours of continuous seaming, 
every time seaming equipment is changed, when 
significant changes in geomembrane temperature 
are observed, or as additionally required in the 
approved specifications. 

5.3.6.3.3.3 All field seams must be nondestructively tested in 
accordance with the procedures listed in this 
clause using a test method acceptable to the 
Director. The Resident Engineer or his/her 
designated representative must: 

monitor all nondestructive testing; 

record the location, date, test unit number, 
name of tester, and results of all testing; 

inform the installer of any required repairs; and 

overlay all seams which cannot be 
nondestructively tested with the same 
geomembrane. The seaming and patching 
operation must be inspected by the Resident 
Engineer for uniformity and completeness. 
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5.3.6.3.3.4 Destructive testing must be performed on the 
geomembrane liner seam sections in accordance 
with the requirements listed in this subsection, and 
using test methods acceptable to the Director. 

Seam samples for testing must be taken as 
follows: a minimum of one test per every 152 
metres (500 feet) of seam length unless a more 
frequent testing protocol is agreed upon by the 
installer and Resident Engineer; a minimum of 
one test for each seaming machine operating 
on a given day; additional test locations may be 
determined during seaming at the Resident 
Engineer's discretion; all test locations must be 
appropriately documented. 

The Resident Engineer must approve the 
sample size to be taken. The sample size must 
be large enough to perform the required testing. 

An independent laboratory acceptable to the 
Director must perform the required testing, 
which must include testing for seam strength 
and adjacent geomembrane elongation, and 
peel adhesion (and separation if high density 
polyethylene [HDPE]) using testing procedures 
acceptable to the Director. 

If a sample fails destructive testing, the 
Resident Engineer must ensure that: the seam 
is reconstructed in each direction between the 
location of the sample that failed and the 
location of the next acceptable sample; or the 
welding path is retraced to intermediate 
locations at least 3 metres (10 feet) in each 
direction from the location of the sample which 
failed the test, and a second sample is taken for 
an additional field test. If this second sample 
passes, the seam must be reconstructed 
between the location of the second test and the 
original sampled location. If the second sample 
fails, this process must be repeated. 
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All acceptable seams must lie between two 
locations where samples passed the test 
procedures found in the above clause and 
include one test location along the 
reconstructed seam. 

Nondestructive testing of.the geomembrane 
liner must be performed in accordance with 
subsection 5.3.6.3.3.3. 

5.3.6.3.3.5 Upon completion of geomembrane seaming, post- 
construction care of the installed geomembrane 
should commence and, at a minimum, include 
timely covering or temporary weighting using 
sandbags to prevent damage from wind uplift, 
construction, or other weather related damage. 

5.3.7 Soil drainage layers. 

All soil material used in the primary and secondary leachate collection and 
removal systems of the landfill must conform to the following requirements: 

5.3.7.1 Materials required. 

Soil materials used to construct a drainage layer must be 
designed to ensure proper hydraulic operation of the leachate 
collection and removal system pursuant to the provisions of 
subsection 5.3.2. The soil drainage layer must be free of any 
organic material and have less than five percent of the material 
by weight pass the No. 200 sieve after placement. Soil material 
testing must be performed in accordance with subsection 5.3.7.3. 

5.3.7.2 Construction requirements. 

The soil drainage layer must be constructed and graded in 
accordance with the requirements of the approved engineering 
plans, report, and specifications, along with the following 
requirements: 

5.3.7.2.1 The minimum thickness of the soil drainage layer in the 
primary leachate collection and removal system must be 61 
centimetres (24 inches) and provide adequate physical 
protection to the underlying liner materials and leachate 
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collection pipe network placed within the primary leachate 
collection and removal system, and have a minimum 
coefficient of permeability of 1 x 10 = centimeters per second. 

5.3.7.2.2 The minimum thickness of the secondary leachate collection 
and removal system layer must be 30.5 centimetres (12 
inches), and provide adequate physical protection to the 
underlying liner materials and leachate collection pipe 
network placed within the secondary leachate collection and 
removal system, and have a minimum coefficient of 
permeability of 1 x 10 z centimeters per second. 

5.3.7.2.3 The soil drainage layer must be designed and placed on a 
minimum slope of two percent to promote efficient positive 
drainage to the nearest leachate collection pipe and to 
prevent ponding above the liner. 

5.3.7.3 Certification requirements. 

The Resident Engineer must include in the construction 
certification report a discussion of the approved data resulting 
from quality assurance and quality control testing required in this 
paragraph. The results ofall testing must be included in the 
construction certification report including any failed test results, 
descriptions of the procedures used to correct the failed material, 
and any retesting performed. 

5.3.7.3.1 The Resident Engineer must certify the quality control 
testing of any soil drainage materials and ensure that the 
material meets the requirements of subsections 5.3.7.1, 
5.3.7.2.1, and 5.3.7.2.2 and the approved engineering plans, 
reports, and specifications. A particle size analysis of the soil 
drainage layer material must be submitted to the Resident 
Engineer for approval before installation of the soil drainage 
layer, and during installation at a frequency of at least one 
test for every 1,000 cubic metres of material delivered and 
placed. A laboratory constant head permeability test for a 
soil drainage layer sample shall be submitted to the 
Resident Engineer for approval before placement and during 
construction at a frequency of at least one test for every 
2,500 cubic metres of material delivered and placed. 
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5.3.7.3.2 The Resident Engineer must certify that post-construction 
care procedures were carried out which, at a minimum, 
protected the soil drainage layers from fines related to water 
and wind borne sedimentation. 

5.3.7.3.3 Quality assurance testing performed by the Resident 
Engineer must ensure that the material is placed in 
accordance with the requirements of the engineering plans, 
reports, and specifications. 

5.3.8 Leachate collection pipes. 

Leachate collection pipes that are located in any soil or geosynthetic 
drainage layer of the primary and secondary leachate collection and removal 
systems must be hydraulically designed to remove leachate from the landfill 
and provide conveyance to an appropriately designed and sized storage or 
treatment facility, and must comply with the following: 

5.3.8.1 Materials required. 

The primary leachate collection pipe must have a minimum 
diameter of 15 centimetres (6 inches), the secondary leachate 
collection pipe must have a minimum diameter of 10 centimetres 
(4 inches) and meet the following: 

5.3.8.1.1 The physical and chemical properties must not be adversely 
affected by waste placement or leachate generated by the 
landfill. The Resident Engineer must certify that the leachate 
collection pipe is chemically compatible with the leachate or 
waste that it will come into contact with, as verified by 
appropriate documentation of chemical compatibility testing, 
using a method acceptable to the Director. 

5.3.8.1.2 Piping must have adequate structural strength to support the 
maximum static and dynamic loads and stresses that will be 
imposed by the overlying material, including the drainage 
layer, liners, waste material, and any equipment used in the 
construction and operation of the landfill. Specifications for 
the proposed leachate collection pipe network must be 
submitted in the engineering report. 
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5.3.8.2 Construction requirement. 

Leachate collection pipes must be installed in accordance with 
the requirements of the approved engineering plans, reports, and 
specifications. The leachate collection pipe size, spacing and 
slope of at least one percent must be designed, in accordance 
with the provisions of the site analysis of the engineering report, 
to ensure that the leachate head on the primary liner does not 
exceed one foot at the expected flows from the drainage area 
except during storm events. 

5.3.8.3 Certification requirements. 

The Resident Engineer must include in the construction 
certification report a discussion of all quality assurance and 
quality control testing to ensure that the material is placed in 
accordance with requirements of the approved engineering plans, 
reports, and specifications. The results of all testing must be 
included in the construction certification report, including 
documentation of any failed test results, a description of the 
procedures used to correct the failed material and any retesting 
performed. 

5.3.9 Geosynthetic drainage layers. 

Any geosynthetic drainage layers used in the leachate collection and removal 
system of a landfill must be designed and constructed to have an hydraulic 
transmissivity of 3 X 10 -5 m2/sec, or an equivalent hydraulic transmissivity to 
that of a one-foot sand layer with a minimum coefficient of permeability of I x 
10 .2 centimeters per second, and must comply with the following: 

5.3.9.1 Materials required. 

The hydraulic conductivity, transmissivity, and chemical and 
physical resistance of the geosynthetic material must not be 
adversely affected by waste placement or leachate generated by 
the landfill. Documentation must be submitted which 
demonstrates the chemical compatibility of the geosynthetic 
drainage layer material and the waste to be deposited, or 
chemical compatibility testing must be performed using a method 
acceptable to the Director (such as US EPA method 9090 test). 
Documentation must also be submitted to ensure effective liquid 
removal throughout the active life of the facility and that the 
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maximum compressive load of the materials to be placed above 
the geosynthetic drainage layer does not impede transmissivity 
during the post-closure period. 

5.3.9.2 Construction requirements. 

The Resident Engineer must ensure that the geosynthetic 
drainage layers are installed in accordance with the requirements 
of the approved engineering plans, reports, and specifications 
and conform with the following requirements: 

5.3.9.2.1 The geosynthetic drainage layer must be designed and 
constructed to effectively remove leachate from the landfill's 
primary and secondary leachate collection and removal 
systems and must be configured to allow for installation of a 
leachate collection pipe network as set forth in subsection 
5.3.8. If a geosynthetic drainage layer is specified in the 
primary leachate collection and removal system, a 24 inch 
protective soil layer shall be required and must have a 
minimum coefficient of permeability of 1 x 10 -3 centimeters 
per second and must be free of any organic material and 
have less than five percent of the material by weight pass 
the No. 200 sieve at placement. Soil testing must be 
performed in accordance with subsection 5.3.7.3. 

5.3.9.2.2 The geosynthetic drainage layer must be installed in 
accordance with the procedures set forth in subsections 
5.3.6.2.2. to 5.3.6.2.10. 

5.3.9.3 Certification requirements. 

The Resident Engineer must include in the construction 
certification report a discussion of all quality assurance and 
quality control testing required in this paragraph. The testing 
procedures and protocols must be acceptable to the Director and 
submitted in accordance with section 3.5. The results of all testing 
must be included in the construction certification report including 
documentation of any failed test results, and a description of the 
procedures used to correct the failed material and any retesting 
performed. 
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5.3.9.3.1 The Resident Engineer must certify the quality control 
testing according to the requirements of subsection 5.3.6.3 
for any geosynthetic drainage materials. The Resident 
Engineer must also certify that a hydraulic transmissivity test 
was performed on the geosynthetic drainage material at the 
maximum design compressive load on the materials to be 
used in the geosynthetic drainage layers. This test method 
must consider the physical properties of all the materials 
above and below the geosynthetic drainage material being 
tested. 

5.3.9.3.2 Quality assurance testing as performed by the Resident 
Engineer must adequately demonstrate that the material is 
placed in accordance with the requirements of the 
engineering plans, reports, and specifications. 

5.3.9.3.3 The Resident Engineer must certify that post-construction 
care procedures were carried out which, at a minimum, 
protected the geosynthetic drainage layer from the intrusion 
of fines related to waterborne and wind-borne 
sedimentation. 

5.3.10 Filter layer criteria. 

The filter layer must be designed to prevent the migration of fine soil particles 
into a coarser grained material, and to allow water or gases to freely enter a 
drainage medium (pipe or drainage blanket) without clogging. 

5.3.10.1 Graded cohesionless soil filters. 

The granular soil material used as a filter must have no more than 
five percent by weight passing the No. 200 sieve and no soil 
particles larger than 7.6 centimetres (3 inches) in any dimension. 

5.3.10.2 Geosynthetic filters. 

Geotextile filter material must demonstrate adequate 
permeability, soil particle retention, resistance to clogging and 
construction survivability along with demonstration of adequate 
chemical and physical resistance such that it is not adversely 
affected by waste placement, or any overlying material or 
leachate generated at the landfill. Geotextile filter openings must 
be sized in accordance with the following criteria, which takes into 
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consideration the soil found in layers located adjacent to the 
geotextile filter as follows: 

5.3.10.2.1 k• > 10ks (permeability criteria) where: 

k• is the geotextile permeability 

k 
s 

is the overlying soil permeability 

5.3.10.2.2 095 of the geotextile < (2-3) d 
85 

(retention criteria) where: 

Ogs is the apparent opening size of the geotextile at which 
95% of the soil particles will be retained; and 

ds• is the soil particle size at which 85% of the particles are 
finer. 

5.3.10.2.3 Clogging potential must be assessed using a long-term 
permeameter test of the soil/geotextile system with a test 
method acceptable to the Director. 

5.3.10.2.4 Construction survivability of the geotextile must be 
assessed, whereby, the severity of the installation is defined 
by the type of material placed adjacent to the geotextile and 
the construction installation technique used and specification 
should be written to ensure that the minimum strength 
properties as prescribed by applicable industry guidelines 
are met based on the severity of the installation, using a test 
method acceptable to the Director. 

5.3.10.3 Construction requirements. 

Both the soil filters and geotextile filters must be installed in 
accordance with the approved engineering plans, reports, and 
specifications. 

5.3.10.4 Certification requirements. 

The Resident Engineer must include in the construction 
certification report the results of all the required quality assurance 
and quality control testing performed necessary to demonstrate 
compliance with the project specifications. For the geotextile 
filters the Resident Engineer must assess the geotextile's polymer 
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properties density, polymer type and ultraviolet stability, 
mechanical properties weight, tensile strength, permittivity, 
apparent opening size, and puncture strength. The testing 
procedures and protocols must be acceptable to the Director and 
submitted in accordance with section 3.5. 

5.3.10.5 The Resident Engineer must certify that post-construction care 
procedures were implemented which will protect the soil or 
geotextile filter from the intrusion of fines related to waterborne 
and windborne sediments. 

5.3.11 Landfill cover system 

5.3.11.1 At final closure of the landfill or upon closure of any cell, XYZ Co. 
Ltd. must cover the landfill or cell with a final cover designed and 
constructed to: 

provide long-term minimization of migration of liquids 
through the closed landfill; 

take into account any one in one hundred year seasonal 
flood or snow melt events; 

function with minimum maintenance; 

promote drainage and minimize erosion or abrasion of the 
cover; 

accommodate settling and subsidence so that the cover's 
integrity is maintained; and 

have a permeability less than or equal to the permeability of 
any bottom liner system or natural subsoils present. 

5.3.11.2 In order to meet the requirements of subsection 5.3.11.1, XYZ 
Co. Ltd. shall design and construct a composite landfill cover 
system which will be comprised of, in descending order, a topsoil 
layer, a low permeability soil barrier cover layer, a geotextile 
cover, a geomembrane cover and a clay layer sufficient to 
provide a smooth surface on which to place the geomembrane. 
In designing the final cover design, the Resident Engineer must 
take into account potential for subsidence, potential exposure, 
slope stability, and construction disturbance. The surface of the 
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final cover layer must be graded to discharge run-off away from 
the operating site. 

5.3.11.3 Topsoil. 

A protective topsoil layer which is filled with grass to enhance 
evapotranspiration and protect against erosion must be installed 
above the low permeability soil barrier cover layer. 

5.3.11.3.1 Materials required. The topsoil or alternative soil material 
layer must be suitable to maintain vegetative growth. 

5.3.11.3.2 Construction requirements. The soil must be 30.5 
centimetres (12 inches) deep, or at least as deep as that 
determined at the landfill prior to its construction, whichever 
is deeper. 

5.3.11.4 Low permeability soil barrier cover layer. 

The low permeability soil barrier cover layer must consist of 
materials having a maximum remolded coefficient of permeability 
of 1 x 10 .7 cm/sec throughout its thickness. 

5.3.11.4.1 Construction requirements. The low permeability soil barrier 
protection layer must not be less than 61 centimetres (24 
inches) thick and must be installed on top of the 
geomembrane cover. Material specifications, installation 
methods and compaction specifications must be adequate to 
protect the geomembrane barrier layer from frost action and 
root and animal penetration, and to resist erosion and be 
stable on the final design slopes of the landfill cover. The 
lower 15 centimetres (6 inches) of this layer must be 
reasonably free of stones. It must be placed on a slope of 
no less than four percent to promote positive drainage and 
at a maximum slope of 33 percent to minimize erosion. 

5.3.11.4.2 Certification requirements. Certification for the installation of 
low permeability barrier soil covers must be conducted in 
accordance with the requirements in paragraph 5.3.5.3. 

5.3.11.5 Geomembrane cover. 

The geomembrane cover must be constructed to preclude 
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precipitation migration into the landfill, and must be located at 
least 30.5 centimetres (12 inches) below the average depth of 
frost penetration for the area. 

5.3.11.5.1 Materials required. 

The geomembrane material used in a final cover system 
must be chemically and physically resistant to materials it 
may come in contact with, and accommodate the expected 
forces and stresses caused by settlement of waste. 

5.3.11.5.2 Construction requirements. 

Geomembrane covers must be constructed in accordance 
with the same requirements as those found in subsection 
5.3.6.2 except that the geomembrane must be placed on a 
four percent minimum slope to promote gravity drainage and 
a 33 percent maximum slope to ensure stability of the 
capping system; and 

5.3.11.5.3 Certification requirements. 

Certification for the installation of a geomembrane cover 
must be conducted in accordance with the same conditions 
found in subsection 5.3.6.3. 

5.3.12 Construction certification report. 

A construction certification report must be submitted to the Director within 45 
days after the completion of landfill construction. This report must include, at 
a minimum, the information prepared in accordance with the application 
requirements of section 3.5 containing results of all construction quality 
assurance and construction quality control testing required in this section, 
including documentation of any failed test results, descriptions of procedures 
used to correct the improperly installed material, and results of all retesting 
performed. In addition, the construction certification report must contain as- 
built drawings noting any deviation from the approved engineering plans, and 
must also contain a comprehensive narrative including, but not limited to, 
daily reports from the Resident Engineer and a series of color photographs of 
major project features. Construction activities must be staged to allow for 
effective collection and tabulation of a minimum of 30 consecutive days of 
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secondary leachate collection and removal system flow data. Unless 
otherwise approved by the Director, this data is required as part of the 
construction certification documentation to verify that the primary liner system 
will effectively meet the appropriate leakage rate threshold using either 
precipitation derived or pumped liquid loading to the primary leachate 
collection and removal system. 

Section 5.4: Operating Requirements 

5.4.1 Air 

5.4.1.1 

5.4.1.2 

The air from the waste storage building and the waste staging 
building shall be exhausted through a caustic scrubber and an 
activated carbon filter whenever hazardous waste or hazardous 
recyclables are being processed or when drums or containers of 
hazardous waste or recyclables are open in the buildings. 

The activated carbon in the filter referred to in subsection 5.4.1.1, 
shall be replaced when the concentration of total petroleum 
hydrocarbons in the stack exhaust exceeds 50 ppm when 
measured at least once a week. 

5.4.1.3 

5.4.1.4 

5.4.1.5 

5.4.1.6 

The stack exhaust referred to in subsection 5.4.1.2 shall be 
analyzed for total petroleum hydrocarbons at least once a week 
when the facility is operating by using a total hydrocarbon 
sampler and obtaining a grab sample. 

The total hydrocarbon samples shall be a detection limit of 1.0 
ppm or less of total hydrocarbons and shall be located 
approximately 1 meter downstream from the stack fan exhaust. 

XYZ Co. Ltd. shall monitor wind speed and wind direction 
whenever hazardous waste is being landfilled. Data for wind 
speed and direction shall be obtained from the wind speed and 
wind direction indicator referred to in subsection 5.4.1.11.2. 

XYZ Co. Ltd. shall conduct the ambient air monitoring using the 
equipment referred to in subsection 5.4.1.11.2, once every twelve 
days for a 24 hour period,.to determine total suspended particulate within the time frame specified by the Director of 
Chemicals Assessment and Management. 
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5.4.1.7 The samples referred to in subsection 5.4.1.6 shall be analyzed 
for concentration of metals listed in Table 3. 

5.4.1.8 Should offensive odours be detected beyond the facility 
boundaries, XYZ Co. Ltd. shall take whatever measures that are 

necessary to mitigate that effect including, but not limited to, 
restrictions on waste disposal timing, types and amounts of waste 
deposited at the landfill, waste handling techniques as well as 
appropriate monitoring to determine the source and concentration 
of odour causing contaminants as required by the Director. 

5.4.1.9 Decomposition gases generated within a landfill must be 
controlled to avoid hazards to health, safety, or property. 
Measures to control decomposition gases must be undertaken. 

5.4.1.10 An ongoing gas monitoring program must be initiated upon 
operation of the landfill. The type and frequency of monitoring 
must be approved by the Director and based on the following 
factors: soil conditions; the hydrogeologic conditions surrounding 
the disposal area; the hydraulic conditions surrounding the 
disposal site; and the location of any man-made structures and 
property boundaries. The minimum frequency of monitoring shall 
be quarterly. 

5.4.1.11 XYZ Co. Ltd. shall install the following monitoring equipment: 

5.4.1.11.1 a high volume sampling station located as required by the 
Director and designed to monitor the ambient air in the 
vicinity of the landfill for suspended particulates; and 

5.4.1.11.2 an ambient wind speed and wind direction indicator located 
on top of the a building. 

5.4.1.12 XYZ Co. Ltd. shall submit by 00, 19XX, for approval, plans for the 
monitoring referred to in 5.4.1.10 to the Director prior to 
installation. 

5.4.2 Industrial wastewater and surface runoff 

5.4.2.1 XYZ Co. Ltd. shall not release any sewage, industrial wastewater 
or surface runoff from the facility to the surrounding watershed 
except as authorized under this approval. 
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Surface runoff from the facility developed area as shown in shall 
be collected and stored in the surface runoff pond. 

XYZ Co. Ltd. shall operate and maintain a surface water diversion 
system around the plan capable of preventing surface runon 

resulting from a 24 hour, 1:25 year storm from entering the facility 
developed area from adjacent land. 

XYZ Co. Ltd. shall at all times operate a surface runoff pond, and 
associated runoff control system shown in such a way as to 
maintain at least a capacity adequate to collect the surface runoff 
generated by a 1:10 year storm. 

Release of contaminated surface runoff from the plan to the 
surrounding watershed is prohibited. Surface runoff containing 
any substance in a concentration which exceeds any of those 
listed in Table 1 is for the purposes of this approval considered 
contaminated. 

The release of uncontaminated surface runoff from the facility is 
authorized. 

The concentration referred to in subsection 5.4.2.5 shall be 
determined from a representative grab sample which shall be 
collected and analyzed prior to discharge. 

Disposal of the following to a deepwell approved by the Alberta 
Energy and Utilities Board is authorized: 

wastewater from the primary leachate collection and the 
secondary leachate detection system at the landfill; 

contents of the sumps from the storage and process 
buildings; 

wastewater from the caustic scrubber; 

surface runoff that exceeds any of the parameters listed in 
Table 1; 

surface runoff for which the results of analyses of the 
parameters listed in Table 1 is unavailable when the 
requirements specified in subsection 5.4.2.4 cannot be met; 
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precipitation collected within the tank farm berm; and 

wastewater removed from bulk tanks. 

5.4.2.9 XYZ Co. Ltd. may discharge surface runoff to the surrounding 
watershed if it is analyzed for the parameters listed in Table 1 and 
does not contain any substance in a concentration exceeding any 
of the maximum concentration or range listed in Table 1. If, 
despite XYZ Co. Ltd.'s best efforts, laboratory analyses are 
unavailable at the time when the requirements specified in 
subsection 5.4.2.4 cannot be met, the surface runoff may be 
directed to a disposal well approved by the Alberta Energy and 
Utilities Board. 

5.4.2.10 For every discharge event, XYZ Co. Ltd. shall analyze a 
representative grab sample of surface runoff obtained at the time 
of discharge for the parameters listed in Table 1 A. This 
analysis need not be obtained prior to the discharge of surface 
runoff. The analyses shall be submitted to the Director as soon 

as the laboratory analysis is completed. 

5.4.2.11 Acute Lethality Testing 

5.4.2.11.1 For the measurement of Acute Lethality, XYZ Co. Ltd. shall 
perform a 96-hour static acute bioassay using rainbow trout 
as the test organism on grab samples collected from the 
surface runoff. 

5.4.2.11.2 The measurement of all static acute bioassays under this 
subsection shall be performed using multiple concentrations 
as described in the Analysis Methods in Section 2.3, to 
determine the LC50. 

5.4.2.11.3 XYZ Co. Ltd. shall perform a 48-hour static acute bioassay 
using Daphnia magna as the test organism on grab 
samples collected from the surface runoff. 

5.4.2.11.4 All samples for static acute bioassays must be transported 
and received at the laboratory within 48 hours of collection. 
If the sample has been continuously chilled at a temperature 
between 1 degree C to 8 degree C, then testing can begin 
no later than five days after collection. Should any control 
response exceed 10% in any bioassay, that bioassay shall 
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be repeated. 

5.4.2.11.5 Any deviations from the recommended conditions and 
procedures for culturing, test conditions, and procedures as 
outlined in the test methods specified in Section 2.3 shall be 
reported upon submission of the results to the Director of 
Chemicals Assessment and Management. Significant 
deviations from these conditions and procedures may be 
cause for repeating any bioassay. 

5.4.2.12 Sublethal/Chronic Toxicity Testing 

5.4.2.12.1 XYZ Co. Ltd. shall perform the 7-day Fathead Minnow, the 
4-day Selenastrum capricornutum, and the 7-day 
Ceriodaphnia dubia bioassays on grab samples collected 
from the surface runoff. 

5.4.2.12.2 All samples for Sublethal/Chronic bioassays must be packed 
in ice and transported and received at the laboratory within 
48 hours of collection and testing must be initiated within 72 
hours of collection. If the control response exceeds 20% in 
any of the bioassays, the bioassay shall be repeated. 

5.4.2.12.3 

5.4.2.12.4 

The bioassay results for each species shall be reported, 
using statistical analysis specified in the test methods, as 7- 
day acute-LC50 (except Selenastrum capricornutum) and 
Sublethal/Chronic-NOEC (hypothesis testing) for all 
Sublethal/Chronic bioassays. 
An deviations from the recommended conditions and 
procedures for culturing, test conditions, and procedures as 
outlined in the test methods specified in Section 2.3 shall be 
reported upon submission of the results to the Director. 
Significant deviations from these conditions and procedures 
may be cause for repeating any bioassay. 

5.4.2.13 The Director may issue a letter amending, adding to or deleting 
any of the parameters listed in Table 1 or Table 1-A if, in his 
opinion, previous monitoring indicates those parameters are not 
detectable or are not likely to have an adverse effect on the 
environment or human health, or if an adverse effect that was 
unanticipated by the Director of Chemicals Assessment and 
management at the time this approval was issued occurs or may 
occur. 



APPROVAL NO. 
00000-00-00 

PAGE 66 OF 104 

TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO APPROVAL 

5.4.2.14 In the event that less than 50% of the rainbow trout survived in 
the 100% concentration sample, XYZ Co. Ltd. shall immediately 
implement a program to identify the source of the toxicity and 
shall provide to the Director within 90 days, a program to reduce 
the toxicity of the surface runoff. 

5.4.2.15 Sanitary sewage shall be directed to a municipal sewage 
treatment facility approved by the Director. 

5.4.3 Landfill operations 

5.4.3.1 XYZ Co. Ltd. shall not dispose of the following wastes into the 
landfill: 

any hazardous waste that is prohibited from landfilling by the 
Waste Control Regulation; or 

liquid wastes. 

5.4.3.2 Access to the landfill shall be controlled by XYZ Co. Ltd. and shall 
be restricted to authorized personnel only. 

5.4.3.3 The working face of the landfill shall be restricted to the smallest 
possible area through the use of intermediate cover. 

5.4.3.4 All wastes subject to wind dispersal shall be wetted to prevent 
wind dispersal of particulate matter and promptly covered and 
compacted to minimize re-entrainment of the particulates. 

5.4.3.5 Landfilling of wind dispersable waste shall cease when wind 
speed exceeds 30 km/hr. 

5.4.3.6 XYZ Co. Ltd. shall not release to the environment surrounding the 
facility any precipitation that has been in contact with the waste. 

5.4.3.7 While the landfill is open and in operation, it must be inspected 
weekly and after storms to detect evidence of deterioration, 
malfunctions or improper operation of the surface runoff control 
system. ×YZ Co. Ltd. shall keep records of the inspections and 
any deficiencies noted shall be reported to the Director along with 
the corrective measures taken 
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5.4.3.8 The height of the waste in the landfill shall not exceed X meters 
above original ground level and the slope of the final grade of the 
capped landfill shall be a maximum of 3 units in the horizontal 
dimension for each unit of vertical rise. XYZ Co. Ltd. shall 
determine the maximum height of the waste reached during each 
year. 

5.4.3.9 XYZ Co. Ltd. shall carry out the following if any leachate has 
been accumulated in the primary leachate collection system: 

remove any leachate in the leachate collection system; 

dispose of the leachate pumped out according to subsection 
5.4.2.8; and 

analyze a composite sample of the liquid for the parameters 
listed in Table 2 at least once every 3 months. 

5.4.3.10 XYZ Co. Ltd. shall check each working day for the presence of 
liquid in the secondary leachate detection system. In the event 
that more than 300 L/day of leachate has been generated since 
the last pump out, XYZ Co. Ltd. shall collect a liquid sample from 
the secondary leachate detection system and collect samples 
from the groundwater monitoring wells. 

5.4.3.11 The samples collected from the secondary leachate detection 
system shall be analyzed for the parameters listed in Table 2. 
Should any one of the parameters tested differ from historical 
data by more than one standard deviation, the groundwater 
samples shall be analyzed within 2 working days for the 
parameters listed in Table 2 and the sample from the secondary 
leachate system shall be analyzed for the compounds as required 
by the Director of Chemicals Assessment and Management and 
the leachate shall be removed and disposed of according to 
subsection 5.4.2.8. 

5.4.3.12 All disposal locations shall be referenced to surveyed 
benchmarks-as described in the application. 

5.4.4 Hazardous waste/recyclables handling operations 

5.4.4.1 The maximum amount of hazardous waste or hazardous 
recyclables stored shall not exceed: 
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a total of 2500 205 litre sized containers inside the storage 
and waste staging buildings. This limit shall be calculated by 
adding the nominal volumes of all containers at the facility. 
For the purposes of this subsection, all partially filled 
containers shall be assumed to be full; and 

a total of 200 cubic meters of bulk liquids in the tanks. 

5.4.4.2 The treatment of hazardous waste at the facility is prohibited 
except for facility produced waste such as sump wastes, waste 
resulting from container and tank cleanouts, caustic scrubber and 
activated carbon filter changes, floor washings and spills. 

5.4.4.3 XYZ Co. Ltd. is authorized to carry out the following activities in 
relation to hazardous waste and hazardous recyclables: 

the commingling of materials to make maximum use of 
available container or tank capacity provided that the 
resultant mixture has the same hazard classification as any 
one of the individual components; 

phase separation of materials by gravity settling without the 
addition of any chemicals designed to accelerate settling; 

dispersion of solids into liquids by Natural or mechanical 
means provided that the resultant mixture has the same 
hazard classification as the original liquid; 

physical separation of materials of different specific gravities 
by centrifugine; 

physical segregation of hazardous from non-hazardous 
articles or components from the same container; 

crushing of filters solely for volume reduction and liquid 
recovery; and 

landfllling of hazardous waste in accordance with subsection 
5.3. 

5.4.4.4 XYZ Co. Ltd. is not authorized to store, transfer, dispose or 

process the following wastes: 
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explosive (Class 1 Transportation of Dangerous Goods 
Regulation (TDGR) wastes); 

radioactive wastes regulated under the Atomic Energy 
Control Act (Canada); 

radioactive wastes (Class 7 TDGR wastes); or 

biological wastes and pathological wastes as defined in the 
Alberta Waste Management Regulation (250/85) under the 
Public Health Act. 

XYZ Co. Ltd. shall maintain and operate the facility in a manner 
which minimizes the possibility of a fire, explosion or any 
unplanned sudden or gradual release of waste constituents or 
process streams to air, soil, surface or groundwater. 

At least once each working day, XYZ Co. Ltd. shall inspect areas 
where waste is stored or processed according to subsection 
5.4.4.3. This routine inspection shall identify: 

leaks or spills; 

leaking containers and tanks; 
deteriorating containers and tanks; 

cracks in loading and unloading areas; and 

cracks in concrete pads. 

XYZ Co. Ltd. shall inspect at least once a week the following 
items as applicable to determine the proper operation or condition 
of: 

monitoring equipment; 

safety and emergency equipment; 

security devices; and 

operating and structural equipment. 

Tanks containing process wastewater, waste or recyclables 

5.4.4.5 

5.4.4.6 

5.4.4.7 

5.4.4.8 
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located at the tank farm must have the following: 

level indicators for.each tank; 

high level alarms that activate when a tank overfill is 
imminent; 

automatic shutoff devices to prevent overfill from occurring: 

a written operating procedure to assure that the overfill 
prevention system cannot be manually overridden by the 
operator except in an emergency; and 

earthen dikes or equivalent secondary containment 
structures capable of containing 110% of the volume of the 
largest tank within the dyked area plus 10% of the aggregate 
capacity of all other tanks in the dyked area. 

5.4.4.9 When transferring waste or material to, from, or between tanks, or 
between tanks and the storage and waste staging building or 
between trucks and the buildings, XYZ Co. Ltd. shall use the 
following: 

couplings equipped with seals that are compatible with the 
waste or material transferred drip trays under couplings and 
connections; 

appropriate emergency shut-off valves; 

established transfer areas and associated curbing, paving 
and catchment areas; and 

appropriate vent controls. 

5.4.4.10 The waste analysis shall be repeated prior to acceptance of each 
unique shipment or as necessary so that the analysis is accurate 
and up-to-date. The waste analysis may be supplied by the 
waste generator and may include analyses performed on 
previously generated samples of the same waste stream provided 
the samples are representative. The analysis shall be repeated 
whenever the generator or XYZ Co. Ltd. has reason to believe 
that the process generating the waste or recyclable has changed. 
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.XYZ Co. Ltd. shall determine whether any waste leaving the 
facility is hazardous waste. XYZ Co. Ltd. shall classify all waste 
leaving the facility in accordance with the criteria described in the 
Waste Control Regulation. 

All transfer operations shall be conducted in such a way as to 
preclude migration or dispersion of waste, process streams or 
other materials to the environment. 

XYZ Co. Ltd. is prohibited from using areas other than the 
designated facility area for the purpose of loading and unloading 
of hazardous wastes or hazardous recyclables, storing of 
hazardous wastes or hazardous recyclables or performing other 
facility operations. 

Stored wastes or materials must be kept separated from 
incompatible wastes or materials stored in the immediate vicinity 
or protected by a dyke, berm, wall or other device so as to 
prevent rites, explosions, gaseous emissions, leaching or other 
discharge. 

XYZ Co. Ltd. shall keep an up-to-date count of the number of 
containers stored at the facility. These records shall be available 
at all times when the facility is operating for inspection by the 
Director of Pollution Control or the Director of Chemicals 
Assessment and Management or representative of these 
Directors. 

XYZ Co. Ltd. may dispose of hazardous waste and hazardous 
recyclables to facilities holding a current approval or registration 
under the Act or to facilities outside of Alberta that are approved 
by a local environmental authority. 

XYZ Co. Ltd. shall provide and maintain adequate aisle space to 
allow inspection, unobstructed movement of personnel, fire 
protection equipment, spill control equipment and contamination 
equipment to any area of the storage and waste staging building. 
Inspection aisles shall be arranged such that each drum is 
exposed to view from at least one side. 

XYZ Co. Ltd. shall not exceed the following aggregate tank 
volumes for bulk liquid storage referred to in subsection 5.4.4.1; 
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135 m 3 in the tank farm; and 

65 m 3 inside the building. 

5.4.4.19 The doors of the buildings referred to in subsection 5.4.4.1 shall 
remain closed during the times when hazardous waste or 
hazardous recyclables are being processed or being transferred 
between containers or between containers and tanks. The bulk 
tanks referred to in subsection 5.4.4.18 shall be vented through 
the scrubber and activated carbon filter whenever liquids are 
being transferred into or out of tanks. 

5.4.4.20 The pH of the scrubbing media shall be monitored and 
maintained at above 8 units. 

5.4.5 PCB storage 

At such times when XYZ Co. Ltd. is processing material containing 
polychlorinated biphenyls (PCBs), XYZ Co. Ltd. shall comply with the federal 
requirements pertaining to such substances in the "Storage of PCB Material 
Regulations" (SOR/92-507) created pursuant to the Canadian Environmenta/ 
Protection Act (S.C. 1989, c. 9). 

5.4.6 Action leakage rate/response action plan 

The Director shall approve an action leakage rate and response action plan 
for the landfill as per subsections 4.2.5 and 4.2.6. 

Part 6: Environmental Monitoring 

6.1 Groundwater Monitoring 

6.1.1 General 

Pursuant to Section 14 (3)(d) and 14 (4)(d) of the Alberta Waste Control 
Regulation, ×YZ Co. Ltd. must conduct a groundwater monitoring and 
response program for purposes of detecting, characterizing and responding 
to releases to the uppermost aquifer. The intent of this program is to allow 
×YZ Co. Ltd. to monitor for waste constituents and indicator parameters that 
will provide a high degree of certainty as to the integrity of the waste facility 
containment system, and to allow the data needs of the monitoring and 
response program to be met. 
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6.1.1.1 The groundwater monitoring program must include: 

consistent sampling and analysis procedures that are 
designed to ensure monitoring results that provide a reliable 
indication of groundwater quality below the waste 
management area; 

sampling and analytical methods that are appropriate for 
groundwater sampling and that accurately measure 
constituents of concern in groundwater samples; and 

a determination of the groundwater surface elevation each 
time groundwater is sampled. 

6.1.1.2 The Director will specify the specific elements of each of the 
groundwater monitoring and response programs below: 

a detection monitoring program; and 

a corrective action program. 

6.1.1.3 The detection monitoring program must begin at the 
commencement of operations of the facility. 

6.1.1.4 The corrective action program must be initiated whenever the 
groundwater protection standard is exceeded, or when 
constituents of concern from the facility exceed specified 
concentration limits in groundwater between the compliance point 
and the downgradient facility property boundary. 

6.1.1.5 The Director shall compile a list of monitoring parameters such as 
those listed in Table 2 that are based on the waste constituents 
and reaction products that would be expected to be found in the 
ground water, or in the unsaturated zone in the event of a release 
from the facility. 

6.1.1.6 The Director shall determine a groundwater protection standard, 
similar to Table 1, which includes a list of the constituents of 
concern and concentration limits for each of those constituents. 

6.1.1.7 The requirements under this section apply during the active life of 
the facility, including the closure period. After closure of the 
facility, the requirements of this section do not apply if all waste, 
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waste residues, contaminated containment system components, 
and contaminated subsoils are removed or decontaminated at 
closure. 

Groundwater monitoring data collected in accordance with 
subsection 7.6 must be maintained in the facility operating record. 
The Director will specify when the data must be submitted for 
review. 

XYZ Co. Ltd. must determine the groundwater flow rate and 
direction in the uppermost aquifer at least annually. 

XYZ Co. Ltd. must install a groundwater monitoring system at the 
compliance point. 

The groundwater monitoring system must consist of a sufficient 
number of wells, installed at appropriate locations and depths to 
yield groundwater samples from the uppermost aquifer that: 

represent the quality of background water that has not been 
affected by leakage from a facility; 

represent the quality of groundwater passing the point of 
compliance; and 

allow for the detection of contamination when hazardous 
waste or constituents of concern have migrated from the 
waste management area to the uppermost aquifer. 

All monitoring wells must be cased in a manner that maintains the 
integrity of the monitoring well bore hole. This casing must be 
screened or perforated and packed with gravel or sand, where 
necessary, to enable collection of groundwater samples. The 
annular space (i.e., the space between the borehole and well 
casing) above the sampling depth must be sealed to prevent 
contamination of samples and the groundwater. 

The groundwater monitor well locations shall be accurately 
established and mapped and the groundwater well head 
elevations established using a geodetic datum. 
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6.1.2.4 All groundwater monitor wells at the facility shall be locked except 
when being sampled; and cleaned, repaired or replaced if they 
have been damaged or are no longer able to produce 
representative groundwater samples. 

6.1.2.5 If a representative groundwater sample cannot be collected 
because the groundwater monitor well is damaged or is no longer 
capable of producing a representative sample:. 

the groundwater monitor well shall be re-established in 
accordance with subsection 6.1.2.4; and 

a representative sample shall be collected and analyzed 
prior to the next scheduled sampling date. 

6.1.2.6 Samples collected from each of the observation wells shall be: 

collected only and immediately after the monitoring well from 
which the sample is to be collected has been purged by at 
least one well volume; and 

analyzed using the approved protocols referred to in 
subsection 2.3. 

6.1.3 Detection monitoring program 

6.1.3.1 XYZ Co. Ltd. must monitor for indicator parameters (e.g. those 
listed in Table 2) that provide a reliable indication of the presence 
of constituents of concern in groundwater. The Director will 
specify the monitoring parameters or constituents to be 
monitored, after considering the following factors: 

the types, quantities, and concentrations of constituents in 
wastes managed at the facility; 

the mobility, stability, and persistence of waste constituents 
or their reaction products in the unsaturated zone beneath 
the waste management area; 

the detectability of indicator parameters, waste constituents, 
and reaction products in groundwater; and 

the concentrations or values and coefficients of variation of 
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proposed monitoring parameters or constituents in the 
groundwater background. 

6.1.3.2 XYZ Co. Ltd. must conduct a groundwater monitoring program for 
each monitoring parameter specified by the Director pursuant to 
subsection 6.1.1.5. XYZ Co. Ltd. must maintain a record of 
groundwater analytical data as measured and in a form 
necessary for the determination of statistically significant 
evidence of contamination. 

6.1.3.3 The Director will specify the frequencies for collecting samples 
and conducting statistical tests to determine whether there is 
statistically significant evidence of contamination for any 
monitoring parameter specified by the Director. A sequence of at 
least four samples from each well (background and compliance 
wells) must be collected at least quarterly during detection 
monitoring. 

6.1.3.4 XYZ Co. Ltd. must determine whether there is statistically 
significant evidence of contamination for any monitoring 
parameter specified by the Director. 

6.1.3.5 If XYZ Co. Ltd. determines that there is statistically significant 
evidence of contamination for monitoring parameters at any 
monitoring well at the compliance point, XYZ Co. Ltd. must notify 
the Director of this finding in writing within seven days. The 
notification must indicate what chemical parameters or 
constituents of concern have shown statistically significant 
evidence of contamination and must include: 

a detailed description of corrective actions that will achieve 
compliance with the groundwater protection standard, and 

a plan for a corrective action program. 

6.1.3.6 In addition to the sampling information recording requirements in 
subsection 2.3.7, ×YZ Co. Ltd. shall record the following 
information for each of the groundwater samples collected: 

the static liquid level in the groundwater monitor well prior to 
purging; 

the date and time of sampling; 
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the temperature, pH, and specific conductance of each 
sample at the time of sampling; 

the dates the analyses were performed; 

the analytical techniques, methods, or procedures used in 
the analyses; and 

the results of the analyses. 

6.1.4 Corrective action program 

If XYZ Co. Ltd. is required to establish a corrective action program pursuant 
to subsection 6.1.3.5, the following, at a minimum, must be done: 

6.1.4.1 XYZ Co. Ltd. must implement a corrective action program that 
prevents constituents of concern from further exceeding their 
respective concentration limits. The Director will specify the 
specific measures that will be taken. 

6.1.4.2 Depending on the type and extent of site-specific data required to 
achieve the objective of the groundwater protection standard, the 
list of constituents to be addressed in a corrective action program 
may vary. At a minimum, the list of monitoring parameters for 
corrective action must include all constituents of concern that 
have been detected in the groundwater. The corrective action 
program must be effective in determining whether the specified 
clean-up levels (concentration limit) for each constituent of 
concern are being achieved. 

6.1.4.3 XYZ Co. Ltd. must begin corrective action within a reasonable 
time period after the groundwater protection standard is 
exceeded. The Director will specify that time period. 

6.1.4.4 In addition to the other requirements of this subdivision, XYZ Co. 
Ltd. must conduct a corrective action program to remove or treat 
in place any constituents of concern that exceed concentration 
limits under subsection 6.1.1.6. 

6.1.4.5 Corrective action measures may be terminated once the 
concentration of constituents of concern is reduced to levels 
below their respective concentration limits under subsection 
6.1.1.6. 
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6.1.4.6 XYZ Co. Ltd. must continue corrective action measures during 
the compliance period to the extent necessary to ensure that the 
groundwater protection standard is not exceeded. If XYZ Co. Ltd. 
is conducting corrective action at the end of the compliance 
period, that corrective action must be continued for as long as 

necessary to achieve compliance with the groundwater protection 
standard. XYZ Co. Ltd. may terminate corrective action 
measures taken beyond the period equal to the active life of the 
facility (including the closure period) if XYZ Co. Ltd. can 
demonstrate, based on data from the groundwater monitoring 
program under subsection 6.1.1.1 and 6.1.3.6, that the 
groundwater protection standard has not been exceeded for a 
period of three consecutive years. 

6.1.4.7 XYZ Co. Ltd. must report in writing to the Director on the 
effectiveness of the corrective action program. XYZ Co. Ltd. 
must submit these reports semi-annually. 

6.1.4.8 If XYZ Co. Ltd. is engaged in a corrective action program at the 
end of the compliance period, the compliance period is extended 
until XYZ Co. Ltd. can demonstrate that the groundwater 
protection standard of subsection 6.1.1.6 has not been exceeded 
for a period of three consecutive years. 

6.1.4.9 Termination of the corrective action program is based on 
concentrations of all constituents of concern being reduced below 
their respective concentration limits to the groundwater 
monitoring standard. 

Section 6.2 Soils 

6.2.1 Monitoring 

6.2.1.1 XYZ Co. Ltd. shall conduct soil monitoring twice during the term 
of this approval, unless otherwise aut•horized by the Director of 
Chemicals Assessment and Management. 

6.2.1.2 For each soil monitoring event referred to in subsection 6.2.1.1, 
XYZ Co. Ltd. shall develop and document a soil monitoring 
proposal, including a schedule for collecting soil samples, in 
accordance with the latest version of the Soil Monitoring Directive 
issued by Alberta Environmental Protection. 
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6.2.1.3 XYZ Co. Ltd. shall submit the soil monitoring proposals to the 
Director of Chemicals Assessment and Management for 
authorization according to the following schedule: 

for the first soil monitoring proposal, on or before 00, 19XX: 
and 

for the second soil monitoring proposal, on or before 00, 
20XX. 

6.2.1.4 If the soil monitoring proposal if found deficient by the Director, 
XYZ Co. Ltd. shall correct the deficiencies as outlined by the 
Director within three months or receipt of the Director's deficiency 
letter. 

6.2.1.5 XYZ Co. Ltd. shall implement the soil monitoring proposal as 
scheduled inclusive of the number of samples, sampling 
locations, sampling depths, and analytical parameters as 
authorized in writing by the Director. 

6.2.1.6 XYZ Co. Ltd. shall implement QA/QC provisions in accordance 
with the latest version of the "CCME Guidance Manual on 
Sampling, Analysis and Data Management for Contaminated 
Sites, Volume 1", Report CCME EPC-NCS62E, Winnipeg, 
Manitoba, December 1993. 

6.2.2 Standards 

6.2.2.1 If the sampling location meets the criteria in C.1 of the latest 
version of the Soil Monitoring Directive, standards for the 
concentration of substances in soil shall be determined as 
follows: 

6.2.2.1.1 for a substance release after 00, 19XX, the standard for a 
given substance shall be determined by the latest version of 
the "Alberta Tier I Criteria for Contaminated Soil 
Assessment and Remediation" issued by Chemicals 
Assessment and Management Division. 

6.2.2.1.2 for a substance release prior to the date in subsection 
6.2.2.1.1, the standard for a given substance shall be 
determined by the industrial guidelines found in the latest 
version of the "Canadian Soil Quality Guidelines for 
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Contaminated Sites" or, for substances not included therein, 
the commercial/industrial criteria from the "Interim Canadian 
Environmental Quality Criteria for Contaminated Sites" 
Report CCME EPC-CS34, Winnipeg, Manitoba, September, 
1991. 

6.2.2.2 If the sampling location does not meet the criteria in C.1 of the 
latest version of the Soil Monitoring Directive, or if substances are 
present that are not listed in the standards referred to in 
subsections 6.2.2.1.1 or 6.2.2.1.2, standards shall be determined 
as described in C2 of the latest version of the Soil Monitoring 
Directive. 

6.2.2.3 In the event that any soil monitoring reveals that there are 
substances present in the soil at concentrations greater than the 
applicable standard in subsections 6.2.2.1 or 6.2.2.2 XYZ Co. 
Ltd. shall implement a soil management program. 

6.2.2.4 If XYZ Co. Ltd. must implement a soil management program 
pursuant to subsection 6.2.2.3, XYZ Co. Ltd. shall submit a soil 
management program proposal to the Director within six months 
after the submission of the soil monitoring summary report 
referred to in subsection 7.7. 

6.2.2.5 The soil management program proposal shall include, at a 
minimum: 

control and remediation objectives identified by soil 
monitoring as exceeding the applicable standards in 
subsections 6.2.2.1 and 6.2.2.2; 

proposed steps for management of soil contamination; and 

a schedule for implementing the soil management program. 

6.2.2.6 If the soil management program proposal is found deficient by the 
Director, XYZ Co. Ltd. shall correct the deficiencies as outlined by 
the Director within three, months of receipt of the Director's 
deficiency letter. 

6.2.2.7 XYZ Co. Ltd. shall comply with the terms and conditions of the 
soil management program as authorized in writing by the 
Director. 
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Annual Reporting 

XYZ Co, Ltd. shall submit to the Director of Chemicals Assessment and 
Management an annual report on or before March 31 each year on the 
information collected in the past year. 

The annual report referred to in subsection 7.1.1 shall contain the following 
information: 

7.1.2.1 the monitoring summary report as required in subsection 7.6.1; 

7.1.2.2 the amount of the wastes referred to in subsection 5.4.2.8 
disposed in the year; 

7.1.2.3 in regards to the on site landfill and the management of facility 
produced waste, XYZ Co. Ltd. shall compile all the information 
required by subsection 2.2 in an annual waste summary report in 
tabular form, as indicated in Table 8; 

7.1.2.4 analytical results of any leachate collected and disposed; 

7.1.2.5 quantity of wastewater resulting from facility operation that was 
collected and disposed other than deepwell; 

7.1.2.6 maximum height of waste in the active landfill; 

7.1.2.7 summary of the results of ambient particulate monitoring referred 
to in subsections 5.4.1.6 and 5.4.1.7; 

7.1.2.8 summary of the results of the stack testing referred to in 
subsection 5.4.1.3; 

7.1.2.9 summary of the inspection records of the landfill referred to in 
subsection 5.4.3.7; and 

Monthly Reporting 

In regards to the waste storage and processing facility, XYZ Co. Ltd. shall 
submit monthly reports as per Tables 4 through 7 within 30 days of the end of 
the month for which the report was prepared to indicate the quantities of 
hazardous wastes and hazardous recyclables received, removed from, 
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disposed of or accumulated at the plan. The report shall also include a list of 
all manifest numbers received by XYZ Co. Ltd.. 

7.3 Surface Runoff Reporting 

7.3.1 XYZ Co. Ltd. shall report the offsite discharge of the surface runoff to the 
surrounding watershed to the Director: 

7.3.1.1 24 hours prior to the commencement of discharge; 

7.3.1.2 by submitting the following information prior to discharge: 

the estimated volume of water to be discharged; and 

the analytical results of the parameters referred to in Table 1 
for the water discharged as authorized by subsection 
5.4.2.6; and 

by submitting analytical results of the parameters listed in 
Table 1 A following the discharge. 

7.4 Approval Contravention Reporting 

7.4.1 XYZ Co. Ltd. shall report by telephone immediately upon discovery any 
contravention of the terms or conditions of this approval to the Director of 
Pollution Control. 

7.4.2 XYZ Co. Ltd. shall submit a monthly summary of approval contraventions 
which includes, at a minimum: 

a summary of approval contraventions required to be reported according 
to the terms or conditions of this approval; and 

explanation as to why reported contraventions occurred. 

7.4.3 XYZ Co. Ltd. shall submit a written report to the Director of Pollution control 
within seven (7) days of any report that is made in accordance with 
subsection 7.4.1. The report must include the information as listed in section 
4(3) of the Release Reporting Regulation (17/93), as amended. 

7.5 Special Reporting 

7.5.1 XYZ Co. Ltd. shall submit to the Director prior to any waste being landfilled in 
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all newly constructed cells: 

certified "as built" drawings for landfill construction; and 

certified construction quality assurance and quality control procedures 
employed during liner construction and installation referred to in 
subsection 5.3. 

XYZ Co. Ltd. shall submit to the Director the following information for all 
closed landfill cells within sixty (60) days of closure: 

certified "as built" drawings; and 

certified construction quality assurance and quality control procedure 
employed during cover construction and installation referred to in Part 9. 

XYZ Co. Ltd. shall report verbally or by facsimile to the Director within 24 
hours of the discovery of an amount of liquid exceeding the limits specified in 
subsections 5.4.3.10 and 5.4.3.11 in the secondary leachate collection 
system. The analytical requirements of subsections 5.4.3.10 and 5.4.3.11 
shall be completed and submitted along with the statistical analysis and the 
remedial measures taken within 72 hours of the verbal report. Should further 
analytical work be required on the leachate and groundwater samples, the full 
report shall be submitted to the Director of Chemicals Assessment and 
Management within 3 weeks of the verbal report. 

The Director shall be notified at least 2 weeks in advance of liner installation 
and each subsequent stages of construction. 

If XYZ Co. Ltd. must implement a soil management program, XYZ Co. Ltd. 
shall submit a written soil management report to the Director on an annual 
basis until informed otherwise in writing by the Director. 

The soil management report referred to in subsection 7.5.5 shall be submitted 
to the Director on or before March 1 of each year. 

The soil management report referred to in subsection 7.5.5 shall contain, at a 
minimum, the following information: 

a summary of actions taken under the soil management program during 
the previous year; 
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a description and interpretation of results obtained, including any soil 
testing, from the solid management program; and 

events planned for the current year including any deviations from the 
original program as authorized by the Director. 

7.5.8 XYZ Co. Ltd. shall at least once every October or as required by the Director, 
collect a sample from each accessible dugout and from each of the local 
landowners wells within an approximate 1.6 kilometer radius about the facility 
and have the samples analyzed for the contaminants and parameters in 
Table 2. The results of the monitoring shall be submitted in a written report to 
the Director by March 31, of each year. 

7.5.9 For the first 2 years, in addition to the annual report referred to in Section 7.1, 
XYZ Co. Ltd. shall submit monthly reports within 30 days of the end of the 
month for which the report was prepared, addressing the information referred 
to in subsections 7.1.2.2, 7.1.2.3, 7.1.2.4 and 7.1.2.7. 

7.6 Groundwater Monitoring Reporting 

7.6.1 XYZ Co. Ltd. shall compile an annual groundwater monitoring summary 
report which shall include the following information: 

7.6.1.1 a site description; 

7.6.1.2 a description of industrial activity; 

7.6.1.3 a map and description of the existing groundwater monitoring 
system; 

7.6.1.4 a summary of any changes to the groundwater monitoring system 
made since the last groundwater monitoring report; 

7.6.1.5 analytical data recorded as required in subsection 2.2; 

7.6.1.6 a summary of liquid elevations; 

7.6.1.7 an interpretation of groundwater flow patterns; 

7.6.1.8 an interpretation of the analytical results including the following: 

diagrams indicating the location of any contamination 
identified; 
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probable soumes of contamination; and 

the extent of contamination identified; 

7.6.1.9 an interpretation of the data collected since the groundwater 
monitoring program began including: 

control charts which indicate trends in contaminant 
concentrations; and 

the migration of contaminants; 

7.6.1.10 a description of the following: 

contaminated groundwater corrective action employed; 

source elimination measures employed; 

risk assessment studies undertaken; and 

risk management studies undertaken; 

7.6.1.11 a sampling schedule for the following year; 

7.6.1.12 recommendations, as follows: 

for changes to the groundwater monitoring program to make 
it more effective; and 

for remediation, risk assessment or risk management of 
contamination identified. 

Soil Monitoring Reporting 

XYZ Co. Ltd. shall submit reports to the Director summarizing the data 
obtained from the soil monitoring referred to in 6.2.1 according to the 
following schedule: 

for the first soil monitoring event, on or before 00, 19XX; and 

for the second soil monitoring event, on or before 00, 20XX, unless 
otherwise authorized by the Director. 
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7.7.2 The reports referred to in 7.7.1 shall comply with the reporting requirements 
of the latest version of the Soil Monitoring Directive. 

Part 8: 

8.1.2 

8.2.2 

8.2.3 

8.2.4 

Contingency Plan and Emergency Procedures 

Purpose and Implementation of Contingency Plan 

XYZ Co. Ltd. must submit to the Director a contingency plan for the facility. 
The contingency plan must be designed to minimize hazards to human health 
or the environment from fires, explosions, or any unplanned sudden or non- 
sudden release of hazardous waste or hazardous waste constituents to air, 
soil, or surface water. 

The provisions of the plan must be carried out immediately whenever there is 
a tire, explosion, or release of hazardous waste or hazardous waste 
constituents which could threaten human health or the environment. 

Content of Contingency Plan 

If XYZ Co. Ltd. has already prepared an emergency or contingency plan, that 
plan need only be amended to incorporate hazardous waste management 
provisions that are sufficient to comply with the requirements of this approval. 

The contingency plan must describe the actions facility personnel must take 
in response to fires, explosions, or any unplanned sudden or non-sudden 
release of hazardous waste or hazardous waste constituents to air, soil, or 
surface water at the facility. 

The plan must describe arrangements agreed to by local police departments, 
fire or emergency departments, hospitals, contractors, and provincial and 
local emergency response teams to coordinate emergency services, pursuant 
to subsection 2.5.6. 

The plan must list names, addresses, and phone numbers (office and home) 
of all persons qualified to act as emergency coordinator (see subsection 8.5) 
and this list must be kept up to date. Where more than one person is listed, 
one must be named as primary emergency coordinator and others must be in 
the order in which they will assume responsibility as alternates. For new 
facilities, this information must be supplied to the Director at the time of 
certification, rather than at the time of permit application. 



APPROVAL NO. 
00000-00-00 

PAGE 87 OF 104 

TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO APPROVAL 

8.2.5 The plan must include a list of all emergency equipment at the facility (such 
as fire extinguishing systems, spill control equipment, communications and 
alarm systems (internal and external), and decontamination equipment), and 
where this equipment is required. This list must be kept up to date. In 
addition, the plan must include the location and a physical description of each 
item on the list, and a brief outline of its capabilities. 

8.2.6 The plan must include an evacuation plan for facility personnel where there is 
a possibility that evacuation could be necessary. This plan must describe 
signal(s) to be used to begin evacuation, evacuation routes, and alternate 
evacuation routes (in cases where the primary routes could be blocked by 
releases of hazardous waste or fires). 

8.3 Copies of Contingency Plan 

8.3.1 A copy of the contingency plan and all revisions to the plan must be: 

maintained at the facility; and 

submitted to all local police departments, fire or emergency 
departments, hospitals, and provincial and local emergency response 
teams that may be called upon to provide emergency services. 

8.4 Amendment of Contingency Plan 

All amendments to the contingency plans .must be approved by the Director. 
The contingency plan must be reviewed, and immediately amended, if 
necessary, whenever: 

the approval is revised; 

the plan fails in an emergency; 

the XYZ Co. Ltd. facility changes in its design, construction, operation, 
maintenance, or other circumstances in a way that materially increases 
the potential for rites, explosions, or releases of hazardous waste or 
hazardous waste constituents, or changes the response necessary in an 
emergency; 

the list of emergency coordinators changes; or 

the list of emergency equipment changes. 
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8.5 Emergency Coordinator 

At all times, there must be at least.one employee either on the facility 
premises or on call (i.e., available to respond to an emergency by reaching 
the facility within a short period of time) with the responsibility for coordinating 
all emergency response measures. This emergency coordinator must be 
thoroughly familiar with all aspects of the facility's contingency plan, all 
operations and activities at the facility, the location and characteristics of 
waste handled, the location of all records within the facility, and the facility 
layout. In addition, this person must have the authority to commit the 
resources needed to carry out the contingency plan. 

8.6 Emergency Procedures 

8.6.1 Whenever there is an imminent or actual emergency situation, the emergency 
coordinator (or the emergency coordinator's designee when the emergency 
coordinator is on call) must immediately: 

activate internal facility alarms or communication systems, where 
applicable, to notify all facility personnel; and 

notify appropriate provincial or local agencies with designated response 
roles if their help is needed. 

8.6.2 Whenever there is a release, tire, or explos.ion, the emergency coordinator 
must immediately identify the character, exact source, amount and aerial 
extent of any released materials. The emergency coordinator may do this by 
observation or review of facility records or manifests and, if necessary, by 
chemical analysis. 

8.6.3 Concurrently, the emergency coordinator must assess possible hazards to 
human health or the environment that may result from the release, tire, or 
explosion. This assessment must consider both direct and indirect effects of 
the release, tire, or explosion (e.g., the effects of any toxic, irritating, or 
asphyxiating gases that are generated, or the effects of any hazardous 
surface water run-off from water or chemical agents used to control fire and 
heat-induced explosions). 

8.6.4 If the emergency coordinator determines that the facility has had a release, 
tire, or explosion which could threaten human health or the environment 
outside the facility, the findings must be reported to the local authorities 
immediately. 
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8.6.5 During an emergency, the emergency coordinator must take all reasonable 
measures necessary to ensure that fires, explosions, and releases do not 
occur, recur, or spread to other hazardous waste at the facility. These 
measures must include, where applicable, stopping processes and 
operations, collecting and containing released waste, and removing or 
isolating containers. 

8.6.6 If the facility stops operations in response to a fire, explosion, or release, the 
emergency coordinator must monitor for leaks, pressure buildup, gas 
generation or ruptures in valves, pipes, or other equipment, wherever this is 
appropriate. 

8.6.7 Immediately after an emergency, the emergency coordinator must provide for 
treating, storing, or disposing of recovered waste, contaminated soil or 
surface water, or any other material that results from a release, fire, or 
explosion at the facility. 

8.6.8 The emergency coordinator must ensure that, in the affected area(s) of the 
facility: 

no waste that may be incompatible with the released material is treated, 
stored, or disposed of until cleanup procedures are completed; and 

all emergency equipment listed in the contingency plan is cleaned and fit 
for its intended use before operations are resumed. 

8.6.9 XYZ Co. Ltd. must notify the Director, and appropriate provincial and local 
authorities, that the facility is in compliance with subsection 8.6.8 before 
operations are resumed in the affected area(s) of the facility. 

8.6.10 XYZ Co. Ltd. must note in the operating record the time, date, and details of 
any incident that requires implementing the contingency plan. Within 15 days 
after the incident, XYZ Co. Ltd. must submit a written report on the incident to 
the Director. The report must include: 

name, address, and telephone number of XYZ Co. Ltd.; 

name, address, and telephone number of the facility; 

date, time, and type of incident (e.g., fire, explosion); 

name and quantity of material(s) involved; 
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an assessment of actual or potential hazards to human health or the 
environment, where this is applicable; and 

an estimated quantity and disposition of recovered material that resulted 
from the incident. 

Part 9: 

9.1 

9.2.2 

Closure and Post Closure 

Closure Performance Standard 

XYZ Co. Ltd. must close the facility in a manner that: 

minimizes the need for further maintenance; 

controls, minimizes or eliminates, to the extent necessary to protect 
human health and the environment, post-closure escape of hazardous 
waste, constituents of concern, leachate, contaminated run-off, or 
hazardous waste decomposition products to the ground or surface 
waters or to the atmosphere; and 

complies with these closure requirements. 

Closure Plan; Amendment to Plan 

Written plan 

XYZ Co. Ltd. must file with the Director a written closure plan. 

Content of plan 

The plan must identify steps necessary to perform partial and/or final closure 
of the facility at any point during its active life. The closure plan must include, 
at least: 

9.2.2.1 a description of how each hazardous waste management unit at 
the facility will be closed; 

9.2.2.2 a description of how final closure of the facility will be conducted; 
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an estimate of the maximum inventory of hazardous wastes ever 
on-site over the active life of the facility and a detailed description 
of the methods to be used during partial closures and final 
closure, including but not limited to, methods for removing, 
transporting, treating, storing, or disposing of all hazardous 
wastes, and identification of the types of the off-site hazardous 
waste management units to be used, if applicable; 

9.2.3 

9.2.2.4 a detailed description of the steps needed to remove or 
decontaminate all hazardous waste residues and contaminated 
containment system components, equipment, structures, and 
soils during partial and final closure, including but not limited to, 
procedures for cleaning equipment and removing contaminated 
soils, methods for sampling and testing surrounding soils, and 
criteria for determining the extent of decontamination required to 
satisfy the closure performance standard; 

9.2.2.5 a detailed description of other activities necessary during the 
closure period to ensure that all partial closures and final closure 
satisfy the closure performance standards, including but not 
limited to, a groundwater monitoring, leachate collection, and run- 
on and runoff control; and 

9.2.2.6 a schedule for closure of each hazardous waste management 
unit and for final closure of the facility. The schedule must 
include, at a minimum, the total time required to close each 
hazardous waste management unit and the time required for 
intervening closure activities which will allow tracking of the 
progress of partial and final closure. In the case of the landfill 
unit, this will include estimates of the time required to treat or 
dispose of all hazardous waste inventory and of the time required 
to place a final cover. 

Where appropriate, XYZ Co. Ltd. must submit a written request for 
authorization to change the approved closure plan. The written request must 
include a copy of the amended closure plan for approval by the Director. 

9.2.3.1 XYZ Co. Ltd. may submit a written request to the Director to 
amend the closure plan at any time prior to the notification of 
partial or final closure of the facility. 
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9.2.3.2 XYZ Co. Ltd. must submit a written request to the Director to 
authorize a change in the approved closure plan whenever: 

changes in operating plans or facility design affect the 
closure plan; 

there is a change in the expected year of closure, if 
applicable; or 

in conducting partial or final closure activities, unexpected 
events require a modification of the approved closure plan. 

9.2.3.3 XYZ Co. Ltd. must submit a written request for amendment to the 
closure plan, including a copy of the amended closure plan, for 
approval, at least 60 days prior to the proposed change in facility 
design or operation, or no later than 60 days after an unexpected 
event has occurred which has affected the closure plan. If an 
unexpected event occurs during the partial or final closure period, 
XYZ Co. Ltd. must request a permit modification no later than 30 
days after the unexpected event. 

9.2.3.4 The Director may request modification to the plan under the 
conditions described in subsection 9.2.3.2. XYZ Co. Ltd. must 
submit the modified plan within 60 days of the Director's request, 
or within 30 days if the change in facility conditions occurs during 
partial or final closure. 

9.3 Notification of Partial Closure and Final Closure 

XYZ Co. Ltd. must notify the Director in writing at least 90 days prior to the 
date on which XYZ Co. Ltd. expects to begin closure of the surface 
impoundments or the landfill unit, or final closure of the facility. If the facility's 
approval is terminated, or if the facility is otherwise ordered, by judicial 
decision or final order, to cease receiving hazardous wastes or to close, then 
the requirements of this paragraph do not apply. However, XYZ Co. Ltd. 
must close the facility in accordance with the deadlines established by the 
Director. 

9.4 Disposal or Decontamination of Equipment, Structures and Soils 

During the partial and final closure periods, all contaminated equipment, 
structures and soils must be properly disposed of or decontaminated unless 
otherwise specified in this approval.. By removing any hazardous waste or 
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constituents of concern during partial and final closure, XYZ Co. Ltd. may 
become a generator of hazardous waste and must handle that waste 
accordingly. 

Certification of Closure 

Within 60 days of completion of final closure of the facility or within 60 days of 
partial closure of any hazardous waste management unit, XYZ Co. Ltd. must 
submit to the Director, by registered mail, a certification that the hazardous 
waste management unit or facility, as applicable, has been closed in 
accordance with the specifications in the approved closure plan. The 
certification must be signed by XYZ Co. Ltd. and by a registered professional 
engineer. Documentation supporting the registered professional engineer's 
certification must be furnished to the Director upon request until XYZ Co. Ltd. 
is released from the financial assurance requirements for closure under 
section 2.4. 

9.6.2 

Post-closure Care and Use of Property 

Post-closure care for the facility must begin after completion of closure of the 
unit and continue for 30 years after that date, and must consist of at least the 
maintenance, monitoring and reporting requirements of section 5.4. 

Any time preceding partial closure of a hazardous waste management unit 
subject to post-closure care requirements or final closure, or any time during 
the post-closure period for a particular unit, the Director may: 

9.6.2.1 shorten the post-closure care period applicable to the hazardous 
waste management unit or facility (if all disposal units have been 
closed) if the Director finds that the reduced period is sufficient to 
protect human health and the environment (e.g., leachate or 
groundwater monitoring results, characteristics of the hazardous 
wastes, application of advanced technology, or alternative 
disposal, treatment or reuse techniques indicate that the 
hazardous waste management unit or facility is secure); or 

9.6.2.2 extend the post-closure care period applicable to the hazardous 
waste management unit or facility if the Director finds that the 
extended period is necessary to protect human health and the 
environment (e.g., leachate or groundwater monitoring results 
indicate a potential for migration of hazardous wastes at levels 
which may be harmful to human health and the environment). 
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9.6.3 The Director may require, at partial and final closure, continuation of any of 
the security requirements of section 3.1 during part or all of the post-closure 
period when: 

hazardous wastes may remain exposed to air, or water including 
groundwater, after completion of partial or final closure; or 

access or encroachment by the public or domestic livestock may pose a 
hazard to human health. 

9.6.4 Post-closure use of property on or in which hazardous wastes remain after 
partial or final closure must never be allowed to disturb the integrity of the 
final cover, liners, or any other components of the containment system, or the 
function of the facility's monitoring systems, unless the Director finds that the 
disturbance: 

is necessary to the proposed use of the property, and will not in any way 
increase the potential hazard to human health or the environment; or 

is necessary to reduce a threat to human health or the environment. 

9.7 Post-closure Plan; Amendment of Plan 

9.7.1 XYZ Co. Ltd. must have a written post-closure plan. The post-closure plan 
must identify the activities that will be carried on after closure of each 
disposal unit and the frequency of these activities, and include at least a 
description of the planned monitoring activities and frequencies at which they 
will be performed, a description of the planned maintenance activities, and 
frequencies at which they will be performed, to ensure that the integrity of the 
cap and final cover or other containment systems is maintained and the 
monitoring equipment is functioning properly, and the name, address, and 
phone number of the person or office to contact about the hazardous waste 
disposal unit or facility during the post-closure care period. 

9.7.2 XYZ Co. Ltd. must request authorization from the Director to change the 
approved post-closure plan. The written request must include a copy of the 
amended post-closure plan for approval by the Director. XYZ Co. Ltd. must 
submit a written request for a permit modification to authorize a change in the 
approved post-closure plan whenever: 

changes in operating plans or facility design affect the approved post- 
closure plan; 
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there is a change in the expected year of the final closure, if applicable; 
or 

events which occur during the active life of the facility, including partial 
and final closures, affect the approved post-closure plan. 
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Table I Discharge of Surface Runoff 

Parameter Maximum Concentration or Range 
(In (mg/I) unless otherwise specified) 

Physical 
pH 6.5 to 8.5* 

Inorganics 
Aluminum, dissolved 
Ammonia, dissolved (expressed 
as nitrogen) 2.0 
Antimony, dissolved 
Arsenic, dissolved 0.1 
Barium, dissolved 1.0 
Boron, dissolved 10.0 
Cadmium, dissolved 
Chromium, dissolved (hexavalent) 
Chromium, total 0.5 
Cobalt, dissolved 0.1 
Copper, dissolved 0.1 
Cyanide (weak acid dissociable) 
Fluoride, dissolved 15 
Lead, dissolved 
Manganese, dissolved 
Mercury, total 
Molybdenum, dissolved 
Nickel, dissolved 0.5 
Selenium dissolved 0.05 
Tin, dissolved 
Zinc, dissolved 

Organics 
Chemical Oxygen Demand 
Oil and Grease 
Phenol 
Polychlorinated 
biphenyls, (total) 

0.5 

0.25 

0.05 
0.1 

0.1 

0.1 
0.5 
0.001 
0.5 

0.5 
0.2 

50 
no visible sheen 

0.2 
0.005 

*pH units are the negative log of the hydrogen ion concentration. 

The above analysis shall be based on a representative grab sample which shall be collected and 
analysed prior to discharge. 
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Parameter 

Toxicity 
Acute Lethality 
Sublethal/Chronic 

Organics 
Total organic halogens (as CI) 
Total chlorinated phenol 



APPROVAL NO. 
00000-00-00 

PAGE 98 OF 104 

TERMS, CONDITIONS AND REQUIREMENTS ATTACHED TO APPROVAL- 

TABLE 2 GROUNDWATER MONITORING 

MONITOR PARAMETER SAMPLING 
WELLS FREQUENCY 

April, October, and January, July pH (field and lab values) 
Major ions 
calcium 
magnesium 
sodium 
potassium 
chloride 
carbonate 
bicarbonate 
nitrate 
sulphate 
Ammonia nitrogen 
Total Kjeldahl nitrogen 
Chemical oxygen demand 
Total organic carbon 
Total dissolved solids 
Oil and grease 
Electrical conductivity 
metals (Antimony, Barium, 
Cadmium, Chromium, Cobalt, 
Copper, Iron, Lead, Mercury, 
Molybdenum, Nickel, Zinc) 
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TABLE 3 HEAVY METALS IN THE PARTICULATE 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 

Lead 
Manganese 
Mercury 
Nickel 
Silver 
Thallium 
Tin 

APPROVAL NO. 
00000-00-00 

PAGE 99 OF 104 





O 

LIJ 
n• 





•Z 

(o 
I.- 
z 

0 

0 
z 



Z 


