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State of Oregon 
Department of Environmental Quality Memorandum 

Date: July 30, 1992 

To: Environmental Quality Commissio 

From: Fred Hansen, Director 

Subject: Consideration of Contr tor's Report on Proposed Chemical Mining Rules, 
and Recommendation for Adoption of Proposed Chemical Mining Rules 

Background 

On December 13, 1991, the Environmental Quality Commission (Commission or EQC) 
considered adoption of rules to require mining operations using cyanide or other toxic 
chemicals to protect soils, groundwater, surface waters, and wildlife from contamination 
or harm by process solutions and waste waters. The protective measures required by the 
proposed rules included (but were not limited to) cyanide recovery and re-use, chemical 
detoxification of cyanide residues, and extensive lining and engineered closure of waste 
disposal facilities. 

During the public participation process on the proposed rules, mining companies and 
associations argued that some of the requirements are unnecessarily stringent, unproven, 
or unavailable. Environmental protection organizations argued that the proposed rules 
may not be adequately protective in certain respects. 

The Commission studied the proposed rules and public comments received, and 
extensively debated the policy issues associated with the rule proposal. The Commission 
elected to defer action on the adoption of proposed rules for chemical mining, and to 
seek an evaluation and advice on specific technical questions from an independent, 
knowledgeable contractor. 

The Commission directed the Department to employ a consultant to provide technical 
advice on specific technical questions related to provisions of the proposed rules. The 
Department drafted a Request for Proposal (RFP) in consultation with the Commission, 
and issued notice of the RFP on February 7, 1992. The RFP identified DEQ's intent to 
issue a fixed price contract and required proposers to submit a project budget. 

Notice was published in newspapers in Portland, Denver, Reno, and Vancouver, B.C. 
Locations outside Portland were selected because they are known centers of activity and 
expertise on mining. 
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The RFP was sent to more than 50 individuals and consulting firms, based on requests in 
response to ads, or other indications of potential interest. The RFP was also sent to the 
Advocate for Minority, Women & Emerging Small Businesses (Executive Dept., Salem). 
Proposals were to be submitted by March 10, 1992. 

Two proposals were received. Proposals were independently reviewed by three 
reviewers. All three reviewers deemed one proposal unacceptable for reasons that the 
proposer lacked the experience and expertise desired, the proposal was not fully 
responsive to the RFP, and the price was too high. The selected proposal was 
responsive to the RFP, the proposers team displayed the experience and expertise desired 
and was the lowest price proposal. Selected references were checked for the responsive 
proposal; no negative responses were received. The selected proposal was submitted by 
TRC Environmental Consultants, Inc. in Englewood, Colorado. 

DEQ entered into a contract with TRC Environmental Consultants, Inc. The consultant 
received written notice that work on the contract could commence on April 27, 1992. 
The Contract required submittal of a draft report to DEQ for review and comment within 
45 days after notified to start work. The contract further provided that, following 
receipt of DEQ comments on the draft report, the Contractor would have 15 days to 
submit the final report. As work began on the contract, the Department and the 
Contractor agreed on June 19, 1992, as the reasonable target date for submittal of the 
draft report. The public was advised at a public meeting on May 5, 1992, that the date 
for submittal was approximately June 19. Since 45 days from receipt of notification of 
contract execution would fall on June 11, 1992, an amendment to the contract was 
executed to formalize June 19, 1992, as the target date for draft report submittal. 

DEQ elected to make the draft report available to others for review and comment. This 
extra review was not originally contemplated when the RFP was drafted. The draft 
report was provided to persons who attended a May 5, 1992, public meeting on the 
matter and asked to receive a copy. People who asked to review the draft report 
subsequent to that meeting were also being provided a review copy. Copies of the draft 
report were distributed to reviewers on Monday, June 22, 1992. Reviewers were asked 
to submit written comments to DEQ by 5:00 p.m. on Monday, June 29, 1992. 

DEQ forwarded all comments received from reviewers to the Contractor. By letter dated 
July 2, 1992, DEQ provided its comments to the Contractor. It also advised the 
Contractor that some of the comments which were forwarded from others related to 
matters that were outside the scope of work in the contract and the Contractor should 
make no attempt to consider or respond to such comments. DEQ's comments included 
suggestions for clarifications, format revisions, and direction to delete some conclusions 
that were considered to be outside the scope of work in the contract. 



Memo To: Environmental Quality Commission 
July 30, 1992 
Page 3 

The Contractor advised DEQ that review of comments and preparation of revisions and 
responses would delay delivery of the final report from July 17, 1992 to July 22, 1992. 
The final report from the Contractor was received on July 22, 1992. Copies were 
forwarded to interested parties and the Commission on July 23 and 24, respectively. 

Discussion of Issues Related to the Process 

There are several issues related to the process and scope of work that warrant 
discussion. 

1. Potential Conflict of Interest 

The Department has received a letter and comments suggesting that the Contractor 
may be unable to render an unbiased report for a number of reasons, including that 
the principal consultant is on the board of directors of the Colorado Mining 
Association and is a member of the Northwest Mining Association. One of the other 
team members had also done some work with regard to two mining proposals in 
Oregon. 

The RFP incorporated the following disclosure requirement: 

"Proposing contractors (including subcontractors) shall disclose any potential 
conflicts of interest. A potential conflict of interest includes, but is not 
limited to, any involvement during the past five years with mining 
companies, mining industry groups, or environmental groups active in 
working on mining regulations and permitting or holding any interest in 
property in Oregon that may have mineral development potential. During 
the proposal development period and, if awarded the contract, during the 
contract period, the selected contractor shall maintain an arm's length 
relationship with all parties who are or could be interested in the rule 
making procedure before the Commission. The selected contractor is 
required to disclose all contacts, either to or by them, during the proposal 
process and the life of the contract." 

The potential conflicts of interest cited by persons during the process were disclosed 
by the consultant in their written proposal and orally at the May 5, 1992, public 
meeting. The Department evaluated the potential conflicts identified by the 
consultant, and concluded that they would not prevent the consultant from 
appropriately responding to the technical questions in the scope of work. Exhibit A 
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attached to and part of the contract entered into with the consultant included the 
following language: 

"D. Managing Conflict of Interest 

Contractor shall disclose any potential conflicts of interest. A 
potential conflict of interest includes, but is not limited to, any 
involvement during the past five years with mining companies, 
mining industry groups, or environmental groups active in working 
on mining regulations and permitting or holding any interest in 
property in Oregon that may have mineral development potential. 
Contractor shall maintain an arm's length relationship with all 
parties who are or could be interested in the rule making procedure 
before the Commission. Contractor shall make a written record of 
all contacts, either to or by them, during the proposal process and 
the life of the contract, and shall provide a copy of the written 
record to the Department when the final report is presented." 

A record of contacts pursuant to the contract was provided by the consultant as 
Appendix A-2 of their report. 

The Department concludes that the Contractor fully complied with the requirements 
regarding "Conflict of Interest". Further, the Department concludes that although 
there is and has been in the past some relationship between the contractor and the 
mining industry, the contractor is capable of rendering unbiased judgment on the 
limited technical questions contained within the Scope of Work. The Department 
also concludes that had the contract called for policy recommendations from the 
Contractor, an unbiased report could not have been assured. Since this is not what 
was asked of the Contractor, the Department concludes that the report meets our 
goal of addressing the questions the Commission posed in an unbiased fashion, 
although we do have some technical differences of opinion with the Contractor which 
we note in subsequent discussion. 

2. Consideration of Economics in the Evaluation 

The Oregon Mining Council (OMC), in material provided for the contractor to 
consider, and in their comments on the Draft Contractor's Report, suggests that the 
Contractor's report should provide the Department and Commission with adequate 
information to determine the most cost effective ways of meeting the EQC's policies, 
and the report fails to do so. OMC appears to interpret the discussion leading to the 
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Commission decision to employ a contractor as intent to include a strong economic 
component in the study. 

The Department does not share the OMC view of the Contractor's charge. The 
Department believes that the record of the discussions leading up to the decision to 
hire a contractor, when taken as a whole, clearly reflects that the Commission did 
not want an economic study or a cost/benefit study. Further, the Scope of Work 
reflected in the RFP and the contract specifically states that "[t]he Commission is not 
asking for alternative policy recommendations or evaluation of economic issues." 
The Commission wanted response to specific questions regarding the technical 
feasibility of control technology, and the environmental effects of various control 
technologies. 

The Scope of work did ask the contractor to provide a simple comparison of typical 
costs for installation of the various liner configurations. The Contractor was asked 
to determine if there were other technologies that could meet the Commission 
policies. The Department believes that the record is also clear that the Commission 
expected that the Contractor's report would include some relative judgments 
regarding cost implications of any other technologies identified that would meet the 
specific policy objectives of the Commission. 

In addition, the Department believes that the Commission intends to take economics 
into account as it seeks to find an appropriate balance between environmental 
protection goals and requirements, the pollution control technology necessary to 
achieve the environmental protection requirements, and the perceived costs of 
implementing the technology and requirements. The Department would further note 
that information is available in the record to make reasonable judgments regarding 
costs of various technologies in relation to environmental protection. 

Based on these views, the Department has advised the Contractor both informally 
and in writing to disregard any suggestions that the report be expanded to include 
economic considerations. -

OMC has also noted that redundancy between various rule requirements was not 
addressed and should be. The Department simply notes that the RFP and the 
contract do not ask the Contractor to provide an opinion on the issue of potential 
redundancy between different components of the rules. 
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3. Contractor's Comments not Related to the Scope of Work 

The draft report submitted by the contractor contained some discussion and 
conclusions that the Department viewed as deviating from the charge and specific 
technical questions presented in the Scope of Work. The scope of work in the RFP 
and contract specifically stated as follows: 

"B. Scope of Work 

Three policies have been established by the Commission. 
Contractor shall evaluate and address specific technical questions 
surrounding these policies. The Commission is not asking for 
alternative policy recommendations or evaluation of economic 
issues. Contractor's task is to answer the questions posed in the 
following paragraphs based on Contractor's knowledge, expertise, 
experience, review of current published technical data, and technical 
evaluation of the issues. " 

In its comments on the draft report, the Department advised the Contractor as 
follows: 

"Your draft report deviated from the specific technical questions in the 
scope of work and inappropriately presented suggestions on policy issues 
that have been extensively considered and debated by the Commission. As 
noted in our attached comments, all such policy suggestions must be 
eliminated from the final report. You are welcome to submit your views on 
policy issues to the Commission if you choose by letter or separate 
document. If you do so, we and the Commission will consider them as we 
would any other commenter - but we will not consider them a part of the 
work we contracted for nor a formal part of the report. This report, to be 
consistent with the scope of work in the contract, must present technical 
information and analysis in response to the questions posed, and be free of 
recommendations or opinions you may hold which were not a part of the 
contract or scope of work." 

The Northwest Mining Association has reacted to the Department's directions to the 
Contractor by suggesting that the Department's action constitutes a conflict of 
interest and an effort to manipulate the report. The Department obviously disagrees. 
The Contractor was not asked or directed to modify the technical response to the 
questions posed in the scope of work. The Contractor was asked to clarify the 
response in some cases. The Contractor was asked to delete from the report some 
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conclusions that were deemed to be beyond the scope of work of the contract and 
was invited to submit those or other opinions to the Commission by separate letter. 

Specifically, the scope of work did not ask the Contractor to provide information on 
the level of cyanide that should be deemed toxic to birds. The Department asked 
that discussion on this issue be removed from the report. Similarly, the scope of 
work did not ask the Contractor to speculate on whether the regulatory framework of 
the proposed rules should be modified. The Department recommended that 
conclusions on this issue be removed from the report and invited a separate letter 
submittal. 

The final report submitted by the Contractor contains a response to the Department's 
comments in Appendix B-1. This appendix describes how the report was modified 
to address Department comments. In the response to comments, the Contractor 
specifically states that they complied with the Department's directive even though 
they did not believe that their draft report had deviated from the scope of work of 
the contract. 

Summary of the Evaluation and Findings of the Contractor's Report 

Following is a recap of the questions posed in the Scope of Work, and the Contractor's 
response shown in italics, as quoted from the Record of Findings in the Introduction to 
the Contractor's Report. This summary will be followed by a discussion of issues for 
Commission consideration. 

I. LINERS, LEAK DETECTION AND LEAK COLLECTION SYSTEMS 

Scope of Work 

1. Questions on Liners. Leak Detection. and Leak Collection Systems 

a. Statement of Policy: 

The Commission establishes as policy that a liner, leak detection and leak 
collection system are necessary to assure that any leak will be detected 
before toxic materials escape from the liner system and are released to the 
environment. These systems must assure that if a leak is found, sufficient 
time is available to allow for the repair of the leak and clean up of any 
leaked material before there is a release to the environment. Natural 
conditions, such as depth to groundwater or net rainfall, shall be considered 
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as additional protection but not in lieu of the protection required by the 
required engineered protection. 

NOTE: Definition of "environment" or use of defining qualifiers is 
central to the issue. The Commission considers that the environment 
begins at the bottom of the last liner. 

b. Issue: 

In the proposed rule contained in 340-43-065(4), the requirements for heap 
leach pad liners are as follows: 

( 4) The heap leach pad liner system shall be of triple liner construction 
with between liner leak detection consisting of: 

(a) An engineered, stable, low permeability soil/clay bottom liner 
(maximum coefficient of permeability of 10-1 cm/sec) with a 
minimum thickness of 36 inches; 

(b) Continuous flexible membrane middle and top liners of suitable 
synthetic material separated by a minimum of 12 inches of 
permeable material (minimum permeability of l0-2 cm/sec); 

(c) A leak detection system between the synthetic liners capable of 
detecting leakage of 400 gallons/day acre within ten weeks of 
leak initiation. 

As opposed to this liner system, the Oregon Mining Council has proposed a 
liner characterized either as a composite liner or as a double liner and 
generally described as follows: 

Composite Liner -- a composite liner system construction with between 
liner leak detection consisting of: 

• An engineered, stable, low-permeability soil/clay bottom liner 
(maximum coefficient of permeability of 10-1 cm/sec) with a 
minimum thickness of 12 inches; 

• Continuous flexible membrane top liner of suitable synthetic 
material; 
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• A geotextile layer between the liner materials for leak detection. 
The leak detection and recovery system would also include collector 
pipes tied to the geotextile, spaced at appropriate intervals to 
achieve the 10-week leak initiation detection performance standard. 

c. Question: 

Will either or both liner systems meet the stated policy objective of the 
Commission? 

d. Method to Answer or Address Question: 

(1) Are each of the various liner systems proposed technically feasible? 

(2) Will each of the various liner systems meet the stated Commission 
policy? 

(3) For those liner systems which will meet the stated Commission policy, 
what level of certainty for achieving this policy do you assign to each 
system? 

(4) Are there other liner systems which will achieve this policy and what 
level of certainty for achieving this policy do you assign to each? 

The consultant is also asked to provide a simple comparison of typical costs 
for installation of the various liner configurations. 

Summary of the Contractor's Evaluation 

(1) Are each of the various liner systems proposed technically feasible? 

• The OAR 340-43-065(4) Triple Liner System is technically feasible. 

• The OMC Double Liner System is technically feasible. 

• The Alternative Candidate Liner System is technically feasible. 
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(2) Will each of the various liner systems meet the stated Commission Policy? 

• The OAR 340-43-065(4) Triple Liner System will generally meet the stated 
Commission Policy. 

• The OMC Double Liner System will have difficulty meeting the stated 
Commission Policy. 

• The Alternative Candidate Liner System will meet the stated Commission Policy. 

(3) For those liner systems which will meet the stated Commission policy, whot level of 
certainty for achieving this policy to you assign to each system? 

• Using assigned values (refer to Section 2.3 for discussion), mathematically 
generated weighted average levels of certainty (the greater the number, the 
higher the level of certainty) are as follows: 

Liner System Equal Weight on Emphasis on Emphasis on 
all Components Lower Components Upper 

Components 

OAR 340 Triple 28.0 51.0 61.0 
Liner 

OMC Double 19.0 41.0 35.0 
Liner 

Alternative 29.0 62.0 54.0 
Candidate Triple 

Liner 

(4) Are there other liner systems which will achieve this policy and what level of 
certainty for achieving this policy do you assign to each? 

• There are a number of other liner systems which will achieve this policy. TRC 
selected one (the Alternative Candidate Triple Liner) for additional analysis, the 
results of which are presented above. 

• There are a number of variations on the permeable zone component of the 
Alternative Candidate Triple Liner System (as well as for the OAR 340 system 
permeable zone) that can also achieve this policy with equivalent levels of 
certainty while offering varying cost advantages (based on the simple comparison 
of typical costs for installation) over the proposed Alternative Candidate Liner 
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System. The presented Alternative Candidate Liner System design purposefully 
incorporated certain components equivalent to those in the OAR 340-43-065(4) 
system, however, alternative engineered geodrain materials for those components 
have been identified and evaluated as capable of peiforming at an equivalent 
level of certainty. 

II. TAILINGS TREATMENT TO REDUCE THE POTENTIAL FOR RELEASE OF 
TOXICS 

Scope of Work 

2. Questions on Tailings Treatment to Reduce the Potential for Release of Toxics 

a. Statement of Policy: 

The Commission establishes as policy that the toxicity and potential for 
long-term cyanide and toxic metals release from mill tailings should be 
reduced to the greatest degree practicable through tailings treatment. 

b. Issue: 

The proposed rules in 340-43-070(1) state the following: 

(1) Mill tailings shall be treated by cyanide removal and re-use prior to 
disposal to reduce the amount of cyanide introduced into the tailings 
pond. Chemical oxidation or other means shall be additionally used, if 
necessary, prior to disposal to reduce the WAD cyanide level in the 
liquid fraction of the tailings. The permittee shall conduct laboratory 
column tests on mill tailings to determine the lowest practicable 
concentration to which the WAD cyanide (weak-acid dissociable cyanide 
as measured by ASTM Method D2036-82 C) can be reduced. In no 
event, shall the permitted WAD cyanide concentration in the liquid 
fraction of the tailings be greater than 30 ppm. 

The rules do not require removal of potentially toxic metals from tailings 
prior to placement in the tailings pond. The rules do require steps to 
control acid formation in the tailings pond and require covering upon closure 
with a composite cover designed to prevent water and air infiltration. 
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c. Question: 

Do the requirements for removal and reuse of cyanide materially reduce 
toxicity and potential for long-term cyanide and toxic metals release from 
mill tailings? 

d. Method to Answer or Address Question: 

(1) Are removal and reuse technically feasible? 

Potential factors for consideration include: 
• Is the process technically defined and understood? 
• Has the process been demonstrated in practical application, and if 

so, where? 
• Are engineering firms available to design and oversee construction? 
• Are materials and equipment available to construct? 

(2) Do removal and reuse (evaluated separately) materially reduce the 
toxicity and potential for long-term cyanide and toxic metals release 
from mill tailings? 

(3) What is the level of certainty you give to the answers provided above? 

(4) Are there other tailings treatment technologies which will equally, or 
more effectively achieve the policy of the Commission? 

Summary of the Consultant's Evaluation 

(1) Are removal and reuse technically feasible? 

• Removal and reuse are technically feasible, but limit the operator to technologies 
with limitations on operating efficiency. 

• The process has been demonstrated in practical application, for example, at the 
Golden Cross Mine in New Zealand, operated by Cyprus Gold Company, as well 
as at the DeLamar (silver) Mine in Idaho, operated by NERCO Minerals. 

• Engineering firms are available to design and oversee construction. 

• Materials and equipment are available to construct. 
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(2) Do re11Wval and reuse (evaluated separately) materially red"UCe the toxicity and 
potential for long-term cyanide and toxic metals release from mill tailings? 

• Removal of cyanide from tailings does materially reduce the cyanide toxicity and 
potential for long-term release. Cyanide removal may. dependent on specific 
tailing chemistry, contribute to a reduction in toxicity and potential for release 
of toxic metals over the long-term. 

• Reuse of cyanide does not reduce the cyanide toxicity or potential for long-term 
cyanide and toxic metals release from mill tailings. It does reduce the total 
quantity of cyanide reagent consumed over the life of the operation. There is a 
material reduction in operating efficiency when cyanide reuse is employed, in 
comparison to chemical destruction techniques, particularly at lower 
concentrations of cyanide in process solutions. 

(3) What is the level of certainty you give to the answers provided above? 

• The generic level of certainty that removal and reuse are technically feasible is 
high, however, removal and reuse limits the available technology that can be 
applied to either solid/liquid separation or A VR 
(acidification/volatilizationlreneutralization) processes, which may not provide 
maximum removal under many tailing chemistry conditions. 

• The level of certainty that removal of cyanide material reduces the toxicity and 
potential for long-term cyanide release from mill tailings is high. 

• The level of certainty that removal of cyanide materially reduces the toxicity and 
potential for long-term toxic metals release from mill tailings is variable, again 
dependent upon the specific tailings chemistry. 

• The level of certainty that reuse of cyanide materially reduces the toxicity 
potential for long-term cyanide release from mill tailings is nil. Reuse does not 
in any way contribute to a reduction of "toxicity" or potential for release of 
solutions released to tailings, as reagent concentration in process solutions 
ideally remains constant at all times. It simply reduces the quantity of make-up 
reagent required over the life of the operation. 

• The level of certainty that reuse of cyanide materially reduces the toxicity and 
potential for long-term toxic metals release from mill tailings is nil. Reuse does 
not in any way impact toxicity or potential for release as regent concentration in 
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process solutions ideally remains constant at all times. It simply reduces the 
quantity of make-up reagent required over the life of the operation. 

(4) Are there other tailings treatment technologies which will equally or more effectively 
achieve the policy of the Commission? 

• There are a number of tailings treatment technologies which will equally or more 
effectively achieve the stated policy of the Commission. In addition, these 
technologies are oftentimes technically more appropriate than removal and reuse 
under given tailings chemistry, offer significant economic advantage, greater 
operational flexibility, and result in more efficient utilization of resources. 
These technologies are discussed in Section 3.1.4. 

III. CLOSURE OF HEAP LEACH AND TAILINGS FACILITY 

Scope of Work 

3. Questions on Closure of the Heap Leach and Tailings Facilities 

a. Statement of Policy: 

The Commission establishes as policy that the closure of the heap leach and 
tailings disposal facilities will prevent release to the environment of toxic 
chemicals contained in the facility. 

b. Issue: 

Rule 340-43-080(4)(a), as proposed, requires that the heap shall be " ... 
detoxified over a suitable period of time prior to closure, using rinse/rest 
cycles of rinsing and chemical oxidation, if necessary. The WAD cyanide 
concentration in the rinsate shall be no greater than 0.2 ppm." 

In 340-43-080(4)(b), the proposed rules require that the closure of the heap 
shall be " ... by covering the heap with a cover designed to prevent water 
and air infiltration." 

In 340-43-080(5), the proposed rules state that "The tailings disposal facility 
shall be closed by covering with a composite cover designed to prevent 
water and air infiltration and be environmentally stable for an indefinite 
period of time." 
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c. Question: 

Do the requirements of detoxification (cyanide removal by rinsing) of the 
heap and covering of the heap and tailings facility to exclude air and water 
materially reduce the likelihood of any release to the environment of toxic 
chemicals and metals contained in the heap over the long term? 

d. Method to Answer or Address Question: 

(1) Are detoxification and covering (as prescribed in this rule) technically 
feasible? 

(2) Do detoxification and covering (evaluated separately and together) 
materially reduce the likelihood of a release of toxic chemicals and 
metals to the environment? 

(3) What is the level of certainty you give to the answers provided above? 

(4) Are there other technologies which can equally or more effectively 
achieve the policy of the Commission? 

Summary of the Consultant's Evaluation 

(1) Are detoxification and covering (as prescribed in this rule) technically feasible? 

• Detoxification and covering of heap leach facilities is technically feasible. 

• Detoxification and covering of tailings facilities is technically feasible. 

(2) Do detoxification and covering (evaluated separately and together) materially reduce 
the likelihood of a release of toxic chemicals and metals to the environment? 

Heap Leach Facilities 

Toxic Chemical Release Potential 

• Detoxification of heap leach materials (spent ore) does materially reduce the 
likelihood of a release of toxic chemicals to the environment. 
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• Covering of heap leach materials (spent ore) without prior detoxification does 
not materially reduce the likelihood of a release of toxic chemicals to the 
environment. 

• Covering of decommissioned heap leach facilities, following detoxification of 
cyanide concentrations within the spent ore, may materially reduce the likelihood 
of a release of toxic chemicals to the environment in some instances, but this 
primarily results from the contribution of detoxification. Conversely, covering in 
addition to detoxification, if applied inappropriately, can adversely affect control 
of releases of toxic chemicals to the environment. 

Toxic Metals Release Potential 

• Detoxification of heap leach materials (spent ore) does not materially reduce the 
likelihood of a release of toxic metals to the environment. 

• Covering of heap leach materials (spent ore) without prior detoxification does 
material reduce the likelihood of a release of toxic metals to the environment. 

• Covering of decommissioned heap leach facilities, following detoxification of 
cyanide concentrations within the spent ore, where spent ore chemistry dictates 
(due to acid-generating potential), does materially reduce the likelihood of a 
release of toxic metals to the environment. However, where acid-generating 
potential is not a concern, little, if any additional benefit is realized toward 
materially reducing the likelihood of a release of toxic metals to the environment 
by covering after detoxification. 

Tailings Facilities 

Toxic Chemical Release Potential 

• Detoxification of mill tailings does materially reduce the likelihood of a release 
of toxic chemicals to the environment. 

• Covering of mill tailings without prior detoxification does not materially reduce 
the likelihood of a release of toxic chemicals to the environment, except in the 
case of net precipitative buildup. 

• Covering of decommissioned tailings facilities, following detoxification of the 
cyanide concentrations within the tails, in most instances does not materially 
reduce the likelihood of a release of toxic chemicals to the environment. 



Memo To: Environmental Quality Commission 
July 30, 1992 
Page 17 

Conversely, covering may inhibit further reduction of toxic chemicals by natural 
degradation. 

Toxic Metal Release Potential 

• Detoxification of mill tailings may not materially reduce the likelihood of a 
release of toxic metals to the environment. 

• Covering of mill tailings without prior detoxification may not materially reduce 
the likelihood of a release of toxic metals to the environment, except in the case 
of net precipitative buildup. 

• Covering of decommissioned tailings facilities, following detoxification of the 
cyanide concentrations within the tails, in some instances may materially reduce 
the likelihood of a release of toxic metals to the environment, primarily as a 
result of reducing the potential for acid generation and resultant mobilization of 
toxic metals. 

(3) What is the level of certainty you give to the answers provided above? 

• Level of certainty of findings described above is high. Level of certainty with 
respect to application if findings varies with given site conditions (i.e., in many 
instances, prescriptive proposed rule requirements may function favorably; 
likewise, in many instances the prescriptive rule requirements may function with 
adverse consequences, resulting in non-achievement of Commission policy). 

(4) Are there other technologies which will equally, or more effectively achieve the 
policy of the Commission? 

• There are variants on the proposed technologies that can equally or more 
effectively achieve the policy of the Commission. Specific site conditions dictate 
where variants on detoxification and/or cover ,requirements are appropriate. 

• Specifically, once heap leach or tailing materials are detoxified, typical earthen 
cover systems can equally or more effectively achieve the policy of the 
Commission at significant economic advantage over prescriptive composite liner 
systems designed for "hazardous waste" impoundment cover systems. 
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In order to help clarify the above findings of the Contractor, the Department would 
summarize them as follows: 

Item 

Detoxification Only 

Cover Only 

Cover after 
Detoxification 

Detoxification Only 

Cover Only 

Cover after 
Detoxification 

Toxic Chemicals Release 
Potential (Cyanide) 

Materially reduces 

Does not materially reduce 

Cover adds little if any 
benefit to detoxification, 
and may be a detriment 

Materially reduces 

Does not materially 
reduce, except in case of 
net precipitation buildup 

Cover adds little if any 
benefit beyond 
detoxification, and may 
inhibit natural degradation 

Toxic Metals Release 
Potential 

Does not materially reduce 

Materially reduces 

Materially reduces where 
acid generating potential 
exists. Little if any benefit 
if acid generating potential 
does not exist 

May not materially reduce 

May not materially reduce 

May materially reduce, by 
reducing the potential for 
acid generation 

Discussion of Issues and Options for Modification of the December 13. 1992 Rule 
Draft 

Review of the Contractor's report raises several issues which should be further discussed 
along with the potential for rule modification. 

1. Should the policy statements presented in the RFP and Scope of Work for the 
Contractor's evaluation be included in the proposed rules to further articulate 
the Commission's intent with respect to environmental protection? 

During the discussion and formulation of the RFP, the Commission articulated three 
statements of policy regarding the level of environmental protection that was deemed 
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appropriate for Oregon. Although these policies were not explicitly included in the 
rules, staff understood the direction of the Commission regarding content of the 
rules to include the elements of the policy statements. 

The Department believes that it would be appropriate to include the essence of these 
policy statements within the rules as a further statement of the intent of the rules. 
The Department has proposed to edit the wording of the policy statements from the 
RFP and Scope of Work for the Contractor to fit the context of the rules. The 
proposed amendment to include the policies is shown as an addition to OAR 340-43-
006 beginning on page 3 of Attachment A. 

2. Should the rules be modified to clarify the intent for interpretation and 
application of the guidelines sections of the proposed rules? 

Staff discussions with the Contractor identified some confusion in understanding how 
the "guideline" sections of the rules (OAR 340-43-040 to 095) should be interpreted 
in relation to the "requirements" sections (OAR 340-43-016 to 035). For example, 
340-43-031 (renumbered from 030) provided as follows: 

"Alternative methods of control of wastes may be acceptable if the permit 
applicant can demonstrate that the alternate methods will provide fully
equivalent environmental protection. The burden of proof of fully
equivalent protection lies with the permit applicant." . 

The Department intended that this section allow for approval of fully equivalent 
alternatives to the criteria that are presented in subsequent guideline sections of the 
rules. However, the lack of specific wording relating to the guidelines leaves the 
matter potentially unclear. Staff believes that this lack of clarity caused the 
contractor to be concerned about the ability to address site specific variables and 
conditions in a technically sound manner. 

The Department believes this concern is legitimate, and needs to be addressed. At 
the December 14, 1990, EQC meeting, the Commission reflected upon the previous 
day's work session discussion and provided direction to the staff for development of 
this rule package. Following are several of the specific directions as quoted from 
the minutes: 

• "Use a blended approach involving both rules and guidelines. The rules 
should not be too detailed, and the guidelines ought to be dynamic but 
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sufficiently precise to send a reasonable and sufficiently predictable message 
about the regulatory expectations of Oregon." 

• "Direct the rules toward eliminating risk to the environment." 

• "Make the rules a combination of performance-based and technology based 
requirements." 

• "Require the best technology available anywhere as a starting point. If 
technology is being used anywhere else commercially, that technology will 
be the starting point for requirements. Make the rules technology forcing." 

• "Clearly place the burden on the applicant to show why specific technology 
or performance standards shouldn't apply or why alternative approaches 
should be considered equivalent and acceptable." 

• "Assure that the regulatory approach is preventative and that the need for 
future superfund cleanup is eliminated." 

• "Consider interagency coordination to the maximum extent practicable to 
minimize duplication of efforts by applicants and the public." 

The Department believes the rules proposed to the Commission on December 13, 
1991, meet these directions. However, there is need for some clarification to make 
sure that others interpret the rules as intended. 

To achieve this needed clarification, the Department is proposing a number of 
amendments to the December 13, 1991, rule draft (see Attachment A). The rule on 
Design, Construction, Operation and Closure Requirements (OAR 340-43-031 
{renumbered from 030}) is specifically proposed to be amended to clarify the 
relationship between the requirements and the guidelines and to more clearly state 
that alternatives which will provide " .. environmental protection that is fully 
equivalent or better than that achieved by the facilities specified in the guidelines" 
can be approved. Such alternatives would include other combinations of existing 
technology, technology adapted for site specific conditions that influence the 
selection and effectiveness of particular technologies, and newly evolving 
technology, consistent with the stated Commission desire for a program which is 
technology forcing. 

The wording of this rule amendment may be interpreted by some to provide an 
unwelcomed degree of flexibility that will result in extreme pressures from permit 
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applicants to relax requirements to reduce costs. There is also concern that 
Department staff may not have the technical expertise necessary to evaluate the 
equivalency of alternative technologies and that the increased workload on 
Department staff to evaluate alternatives will be too great. 

The evaluation of alternative proposals is already provided for in the rules -- just not 
with the clarity desired. The Department routinely evaluates alternative technology 
with respect to the anticipated ability of that technology to meet environmental 
standards in individual applications. These rules also provide in OAR 340-43-045 
for the permittee to hire a third party contractor, subject to Department approval, to 
assist the Department with review and evaluation of design and construction 
specifications. Assistance with evaluation of alternative technologies for equivalency 
could fall within the scope of work for such a third party contractor. 

Finally, the purpose statement of the guidelines section, OAR 340-43-040(1), is 
proposed to be amended to again clarify the intended application of the guidelines 
and the ability and process for securing approval of equivalent alternatives. 

3. Should the provisions of the proposed rules related to liners under the heap 
leach pad be retained as initially proposed or modified in some manner based 
upon information presented in the Contractor's report? 

The Contractor presented a great deal of information regarding liner systems, factors 
to be considered in installation, repair, and so on. The double liner system 
evaluated (OMC Double Liner) was found to be questionable in its ability to meet 
the Commission's leak criteria. The other two liners systems evaluated would meet 
the Commission's policy with some difference in characteristics and strengths. The 
Contractor's alternative liner placed more emphasis on the uppermost liner in terms 
of its ability to minimize leaks. The triple liner was judged to have a greater risk of 
puncture due to the placement of the uppermost membrane liner directly on top of 
the leak detection permeable material without cushioning. 

If the objective is to rapidly detect a leak, and take action to repair it, the triple liner 
configuration is preferred. A leak in the upper membrane would tend to enlarge 
rapidly, resulting in a greater volume of leakage and earlier detection. If the 
objective is to minimize leakage through the uppermost liner, the Contractor's 
alternative would be preferred. The combination of the membrane in direct contact 
with clay would minimize the volume of material passing through a leak (unless it 
was a major tear) and extend the time before it would be likely to detect a leak. 
The bottom liner of the triple liner configuration provides greater environmental 
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protection (membrane in contact with 3 feet of clay) than the alternative (one foot of 
clay, no membrane). 

The Department notes that the Contractor found that there are many possible liner 
configurations that could meet the Commission's policy. In short, there is no single 
"best" liner configuration. 

As noted above, the Contractor identified the top membrane/leak detection system 
interface in .the OAR 340 Triple Liner configuration as a weakness and suggested the 
need for providing a protective cushion of some sort between the membrane and the 
gravel of the leak detection system. The Commission could elect to modify the 
specification on the OAR 340 Triple Liner to require a cushioning layer to assure 
protection of the liner, or could leave that decision to the applicant. An applicant's 
decision to design and install an appropriate cushioning layer would increase the cost 
of the liner, but would be expected to reduce the delays, inconvenience and extra 
costs associated with repair of leaks. The Department has not proposed to add a 
requirement for a cushioning layer. 

In evaluating the information in the report, staff found it helpful to look at the 
information in a slightly different way than presented in the Contractor's report. 
Rather than describing a liner as a triple liner, it seemed helpful to view liner 
systems in terms of the primary function of each component as follows: 

• Primary Liner -- This would be the uppermost liner. Its primary purpose would 
be to prevent loss of the process chemical solutions -- from the heap, or pond. 
As such its purpose is containment. In the heap, the primary liner, together 
with the process chemical collection system (potentially a system consisting of 
leachate collection piping imbedded in two feet or.more of graded crushed ore or 
other drainage material placed on top of the primary liner) functions to recover 
the cyanide solution that has leached through the heap. The primary liner 
would, as specified in the guidelines, be a continuous flexible membrane of 
suitable synthetic material. A composite liner consisting of a membrane liner in 
direct contact with clay could also be used. 

• Leak Detection System -- This would be installed immediately below the primary 
liner, and on top of a secondary liner. Its purpose would be to detect any loss 
of process solutions by leakage through the primary liner. Upon detection of 
leakage, its location would have to be identified, and repairs undertaken. 
Repairs could be accomplished by removal of material to expose the liner for 
repairs, or potentially by sealing the material in the area of the leak by grouting, 
or by other means such as abandoning that section of a leach pad. Leak 
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detection technology is evolving. The time-proven system specified in the 
guidelines relies on approximately 12 inches of graded material that will rapidly 
transmit leakage to a pipe collection system which will transport the leaked 
solutions to the edge of the heap or pond. This system can be reliably designed 
to support the weight of the heap. Newer leak detection systems are using 
manufactured materials to accomplish the same purpose. These have the 
advantage of being lower cost. There is less experience with their durability. 
Finally, electronic leak detection technology is evolving. The Department would 
expect to receive proposals for consideration of alternatives to the leak detection 
system defined in the guidelines. 

• Secondary Liner -- The secondary liner is placed below the leak detection layer. 
It is intended to provide assurance that any process solutions that penetrate the 
primary liner into the leak detection system are contained and are not released 
into the environment. The secondary liner must reliably contain any leakage 
pending location of the leak, repair of the leak, and cleanup of the leaked 
material as required in the guidelines. The secondary liner must also reliably 
prevent any release of residual process materials into the environment following 
closure of the facility. In short, the secondary liner is the main component of 
both the short range and long range environmental protection system. The most 
reliable secondary liner, as specified in the guidelines, would be a composite 
liner consisting of a continuous flexible membrane in direct contact with an 
engineered, stable, low permeability soil/clay layer. In general, increasing 
thickness of the clay layer will increase the long range protection of the 
environment. 

The proposed rules in Attachment A present two alternatives for criteria for the heap 
leach pad liner. The first alternative is the triple liner proposal (OAR 340 Triple 
Liner) presented in the December 13, 1991, rules and evaluated by the Contractor. 
The second alternative proposal presents the same basic liner components in terms of 
a primary liner, a leak detection system, and a secondary liner as discussed above. 
Recognizing that alternative configurations which accomplish fully equivalent or 
better environmental protection can be approved, the liner configuration specified 
under either alternative is intended to establish in tangible form the minimum 
equivalent performance level for the liner system. 

The Department would recommend that the wording in alternative 2 (page 15 of 
Attachment A) be selected because it relates liner system components to their 
primary purpose and provides a better framework for consideration of potentially 
equivalent alternative proposals. We note that the liner configurations specified in 
the December 13, 1991, rules were nearly identical for the heap leach pad liner and 
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the liner under process chemical storage ponds. For purposes of consistency, the 
Department would also propose that the processing chemical storage pond liner 
specification be revised in a similar manner to alternative 2 for the heap leach pad. 
A similar Alternative 2 is presented for the process chemical storage pond liner 
provision beginning on page 16 of Attachment A. 

In reviewing the rules regarding correction of leaks upon detection, the Department 
notes that OAR 340-43-065(10) refers to Table 2 for the requirements for responding 
to leakage detected in the heap leach and processing chemical storage pond leak 
detection systems. Table 2, however, only mentions leakage detected from the leach 
pad. The Department proposes to amend the table to clearly indicate that it applies 
to both the heap leach pad and the processing chemical storage ponds. 

There remains one issue. The Contractor concluded that the Commission policy 
could be met with a secondary or bottom liner that utilized a one foot thick low 
permeability clay layer. The Department is not proposing any reduction from the 
three foot thick layer initially proposed. The direction provided to the staff in 
December 1990 stressed the desire for a preventive approach which eliminated any 
potential need for a future superfund type cleanup. The Department views the three 
foot clay layer as a better long range protective feature. The Contractor presented 
information suggesting that the clay layer cost, while not insignificant, was relatively 
small in comparison to the pipe and gravel leak detection system. The Department 
believes that the added security of the long range protection provided justifies the 
incremental cost for the additional clay thickness. 

4. Should the requirements of the proposed rules related to removal of cyanide 
from mill tailings and reuse of that cyanide be retained as initially proposed or 
modified in some manner based upon information presented iu the Contractor's 
report? 

The Contractor concluded that removal of cyanide from mill tailings prior to release 
of tailings to the disposal facility and reuse of the removed cyanide solution in the 
process was technically feasible, and has been demonstrated. The Contractor further 
concluded that removal of cyanide from the tailings prior to disposal would reduce 
the cyanide toxicity and potential for long term release, and may in some instances 
contribute to reduction in toxicity and potential for release of toxic metals over the 
long term. The Contractor concluded that reuse, by itself, would not affect the 
residual cyanide levels in the disposed tailings, and would not result in a reduction 
of toxicity or the potential for long term release of cyanide from the tailings facility. 
The Contractor did note that reuse would reduce the total quantity of cyanide reagent 
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consumed over the life of the facility. Finally, the Contractor noted that there are a 
number of chemical treatment technologies that will equally or more effectively 
reduce cyanide concentrations in the tailings prior to their disposal, and that these 
chemical treatment technologies may have some advantages including lower cost, and 
greater flexibility. The Contractor also noted that if removal and reuse were 
required, it may be necessary to also utilize some chemical treatment in addition to 
meet target levels for residual cyanide in the disposed tailings. 

The Department continues to recommend that removal of cyanide from the tailings 
and reuse of recovered cyanide in the process be required. The reuse of any 
substance, assuming that the process mixture is of a set concentration, will never 
lower the toxicity. The Department fully agrees. The real issue, however, is that 
reuse lowers the total volume of chemicals which must be transported to and handled 
at the facility, thereby reducing the risk of accidental release during these activities. 

The removal and reuse requirement would be consistent with the legislative goals for 
reduction in the quantity of toxic or potentially toxic chemicals used -- both the 
cyanide used in the leaching process, and the chemicals that would otherwise be used 
for chemical destruction of cyanide. It would also be consistent with earlier 
Commission direction to the Department. Finally, there are two potential process 
that were identified as feasible for achieving the removal and reuse goal. 

5. Should the requirements for detoxification and cover of the heap and tailings 
facility upon closure be retained as initially proposed or modified in some 
manner based upon information presented in the Contractor's report? 

The Contractor concluded that detoxification of the heap prior to closure was 
technically feasible and would materially reduce the potential for release of toxic 
chemicals to the environment. Further, detoxification of the tailings prior to 
disposal to the tailings pond (by removal of cyanide and potentially by further 
chemical destruction as required) would materially reduce the likelihood of a release 
of toxic chemicals to the environment. The Contractor concluded that covering of 
the heap and tailings facilities, without prior detoxification, would not materially 
reduce the likelihood of release of toxic chemicals to the environment. Finally, the 
Contractor concluded that covering following detoxification would be beneficial if 
there is a potential for acid formation based on the chemistry of the ore, otherwise, 
there would be little if any benefit of covering after detoxification, providing there is 
no potential for net accumulation of liquid in the heap or tailings facility after 
closure. The Contractor noted that covering could have a negative result by 
impeding natural degradation of cyanide by exposure to oxygen and direct sun. 
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The Department has chosen to not rely on natural degradation of cyanide for meeting 
an acceptable level of detoxification for closure. Further degradation of residual 
cyanide may occur prior to covering, but the rate and extent is not predictable, and 
should not be relied upon. Also, the permittee could elect to delay covering to allow 
for some additional natural degradation if that was necessary for meeting the 
detoxification requirements. 

The Department has not proposed to modify the December 13, 1991, rule proposal 
relative to detoxification and cover upon closure. Given the size of a heap leach 
pad, it seems reasonable to assume that detoxification efforts will not be uniformly 
effective throughout the entire pad volume. Differences in density of material and 
other factors would allow for the potential of "hot spots" that are not effectively 
detoxified. On average, the residual cyanide level in the rinsate may meet the 
target, but that does not mean that uniform detoxification has been achieved. If 
precipitation is allowed to percolate through the heap after closure, further leaching 
of chemicals could occur. The Department concludes that covering, after 
detoxification, affords an increased level of security and long term environmental 
protection for the site. 

6. Should some consideration be given to the potential for redundancy that may 
occur as a result of the cumulative effects of the various provisions of the rules? 

The Contractor, in the introduction to their summary of findings, noted that " ... due 
to the structuring of the RFP, the cumulative result of all proposed rule components, 
while significant, is not portrayed." Some would argue that if the liner is sufficient 
to contain the material and prevent loss to the environment, it should not be 
necessary to go to the added cost and trouble of detoxifying. Similarly, some would 
argue that the liner should negate the need for a cover -- the protection of the liner 
proposed by the Department is sufficient. 

In reviewing this issue, the Department notes that the liner system is necessary 
during active operations to assure that process solutions are not released to the 
environment. The liner system also can continue to function during and after closure 
to prevent loss of residual chemicals to the environment. Detoxification is intended 
to reduce the potential for release of potentially toxic materials to the environment 
after closure. Cover is intended to prevent precipitation from entering the heap or 
tailings facility after closure and causing instability, or continued leaching and 
transport of chemicals to the environment. Thus, to address concerns during the 
active operation phase, a fully effective liner system is required. Thus, any 
potential for redundancy would be related to the closure phase of the requirements. 
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The Department believes that it is all but impossible to predict all of the possible 
things that could occur at a site during operation and after closure that would result 
in an unintended environmental effect. The Contractor's findings clearly state that 
detoxification materially reduces the likelihood of a release of toxic chemicals 
(cyanide) to the environment and that the certainty of their findings is high. If acid 
forming condition exist, the combination of detoxification and cover may materially 
reduce the likelihood of toxic metals release to the environment. The Department 
concludes that detoxification is a high priority requirement for long term 
environmental protection, and is not redundant of the liner system. 

It may be appropriate for the Commission to consider the potential tradeoff between 
covering of the heap and the thickness of the clay layer of the secondary (bottom) 
liner and the level of short term and long term environmental protection that is 
afforded by the secondary liner. The Department notes that the cover would work to 
prevent fluid passing through the heap where it could potentially create a problem -
either by penetration of the liner system to reach the environment, or by moving 
laterally along the liner system to exit via drainage to the surface drainage system. 
The liner system would minimize any release to the environment below the liner, but 
would not preclude the potential release to the ground surface adjacent to the heap. 
Thus the Department concludes the liner and cover work together to minimize the 
potential for creation of problems after closure. The question would be whether the 
three foot thick clay portion of the secondary liner could be reduced in relation to 
cover requirement. In the discussion on liners (issue 3), the Department concluded 
that the cost of the clay layer, although not insignificant, was small compared to the 
cost of other components of the liner system, and elected to recommend retaining the 
requirement for three feet of clay (or an equivalently protective alternative) as a long 
range protective feature. The Department is not persuaded to alter that 
recommendation in light of the above analysis. 

Finally, it is noted that a decision regarding the liner requirements is necessary at 
the beginning of the process since liners are among the first facilities to be installed. 
Covers may not be installed on the first components at a project site for 5 or more 
years. Thus, there is an opportunity to reevaluate the desirability for cover 
requirements if and when new information becomes available up to the time cover 
installation would begin. The Department believes that prudent planning for any 
project at this time should include provisions for cover after detoxification to assure 
appropriate long range environmental protection. 
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7. Should the provisions of the proposed rules be modified to more clearly provide 
for independent on-site inspection during liner installation and loading of the 
leach pad? 

The Contractor's report stresses the importance of using care when installing the 
leachate collection layer on top of the primary liner and then loading the initial ore 
on the heap leach pad. Care is needed to assure that the liner system is not damaged 
in the process. Other consultants who called staff during the period when the RFP 
was being circulated also stressed the critical importance of continuous on-site 
regulatory inspections during this process. 

The existing rules provide for a third party contractor to be employed to assist in 
design review, and during construction of disposal facilities but did not clearly 
provide for any review or inspection functions during operations. Commissioner 
Lorenzen asked at the December 13, 1991, meeting that the scope of inspection 
during construction be broadened beyond "disposal" facilities. The Department 
proposes to modify this section of the rules (OAR 340-43-045(6)) as suggested by 
Commissioner Lorenzen and to clearly expand the universe of activities that would 
be within the scope of work for a third party contractor to include inspection of 
operations after construction (see page 12 of Attachment A). 

An additional issue may warrant some consideration by the Commission. The 
Department's Contractor informally advised that one approach that is being used 
relative to third party contractor inspection services includes routine provisions to 
change contractors after about 3 years to make sure that the relationship between the 
contractor's field inspector and the permittee do not become too friendly. There are 
other possible procedures that could be explored for contractor selection, contractor 
hiring, and payments to the third party contractor to assure that the contractor is not 
perceived to be an employee of the permittee. The current rule wording was 
selected because of concern regarding the budget restrictions which limit the ability 
of the Department to accept funds from the applicant and expend them for employing 
the third party consultant. It may be appropriate to explore some form of escrow 
account for this purpose. The Department is not making a specific proposal on these 
issues at this time, but feels they merit some discussion, and could be the subject of 
additional policy direction from the Commission. 

8. Miscellaneous changes to the proposed rules 

There are a number of minor changes to the rules proposed in Attachment A that 
have not been discussed. Some rule renumbering is proposed to comply with the 
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requirements of the Secretary of State that rule numbers that have been used in the 
past not be reused. 

The Attorney General's office has advised the Department that the process for land 
use compatibility determination needs to be clarified in the rule. Additional 
language is proposed to be inserted into OAR 340-43-016 to achieve this purpose. 
The Department intends to rely on a determination coordinated by the Department of 
Geology and Mineral Industries pursuant to the provisions of HB 2244. This issue 
will likely have to be addressed in further detail when the Department's State 
Agency Coordination Program and related rules are updated. 

Finally, some additional editorial changes have been made to improve the clarity of 
. the rules and remove potential ambiguity. 

Department Recommendation 

The Department recommends that the rules last considered by the Commission on 
December 13, 1991, with modifications as recommended above, including approval of 
Alternative 2 for the heap leach pad liner requirements, and Alternative 2 for the 
processing chemical pond liners be adopted as presented in Attachment A. 

Attachments 

A. Chemical Mining Rules Proposed for Adoption 

B. Procedural Documentation of Rulemaking Process 

1. Public Notice 
2. Rulemaking Statements 
3. Fiscal and Economic Impact Statement 
4. Land Use Compatibility Statement 
5. Abstract of Technical Comments Received Regarding Proposed Rules for 

Chemical Mining 
6. Response to Public Comment Regarding Proposed DEQ Chemical Mining Rules 
7. December 13, 1991 Rule Draft Showing Revisions to June 14, 1991 Draft 
8. Summary of Record of EQC Discussions of Mining Rules 
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July 30, 1992 Markup for 
August 7, 1992 EQC Consideration Attachment A 

Note: Underlined text is proposed language to be added to the rule draft presented 
to the Commission on 12/13/91. 

[Braeketed 11ad strnek thr01:1gh] text is proposed language to be deleted from 
the rules presented to the Commission on 12/13/91. 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

OAR 340-43-00~W Purpose and Policies 

OAR 340-43-0llf(J} Definitions 

OAR 340-43-0l~ESJ Permit Required 

OAR 340-43-02lf(J} Permit Application 

OAR 340-43-02~ Plans and Specifications 

OAR 340-43-03lf(J} Design, Construction, Operation 
and Closure Requirements 

OAR 340-43-035 Exemption from State Permits for 
Hazardous Waste Treatment or 
Disposal Facilities 
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GUIDELINES FOR THE DESIGN, CONSTRUCTION, 
OPERATION AND CLOSURE OF CHEMICAL MINING 

OPERATIONS 

OAR 340-43-040 

OAR 340-43-045 

OAR 340-43-050 

OAR 340-43-055 

OAR 340-43-060 

OAR 340-43-065 

OAR 340-43-070 

Purpose 

General Provisions 

Control of Surface Water Run-On 
and Run-Off 

Physical Stability of Retaining 
Structures and Emplaced Mine 
Materials 

Protection of Wildlife 

Guidelines for Design, Construc
tion, and Operation of Heap-Leach 
Facilities 

Guidelines for Disposal of Mill 
Tailings 

OAR 340-43-075 Guidelines for Disposal or Storage 
of Wasterock, Low-Grade Ore and 
Other Mined Materials 

OAR 340-43-080 Guidelines for Heap-Leach and 
Tailings Disposal Facility Closure 

OAR 340-43-085 Post-Closure Monitoring 

OAR 340-43-090 Land Disposal of Wastewater 

OAR 340-43-095 Guidelines for Open-Pit Closure 

RULE DRAFT (817192) Attachment A, Page 2 



PURPOSE and POLICIES 

340-43-00MSt 

.QL_The purpose of these rules and guidelines is to prevent 
water pollution and protect the quality of the environ
ment and public health in Oregon. consistent with the 
policies of ORS 468B.015 and 468B.020. by requiring 
application of ~ all available and reasonable 
methods[ ... ", OregeliReyised Stllttttes (ORS) 468.719,] 
for control of wastes and chemicals relative to design, 
construction, operation, and closure of mining opera
tions which use cyanide or other toxic chemicals to 
extract metals or metal-bearing minerals from the ore 
and which produce wastes or wastewaters containing 
toxic materials. 

(2) The following policies are established to provide 
further guidance regarding the level of environmental 
protection these rules are intended to achieve: 

(a) Liner. leak detection and leak collection systems 
(systems) are necessary for heap leach pads. solu
tion ponds. and tailings facilities to assure that 
any leak will be detected before toxic materials 
escape from the liner system and are released to 
the environment. For purposes of these rules. the 
environment is considered to begin at the bottom 
of the last liner. These systems shall assure that 
a leak is found. and that sufficient time is avail
able to allow for the repair of the leak and clean 
up of any leaked material before there is a release 
to the environment. Natural conditions. such as 
depth to groundwater or net rainfall. shall be 
considered as additional protection but not in lieu 
of the protection required by the engineered liner 
system. 

(b) The toxicity of mill tailings and the potential for 
long-term cyanide and toxic metals release from 
mill tailings shall be reduced to the greatest 
degree practicable through removal and reuse of 
chemical solutions prior to placement of tailings in 
the tailings disposal facility. 

RULE DRAFT (817192) 

Renumber to comply with 
Secretary of State require
ment that prior numbers not 
be used. 

Original statute citation did 
not match quote. Statutes 
renumbered following 1991 
legislature. Amendments 
intended to more clearly 
state original intent. 

This new section is intended 
to codify the policies that 
were articulated by the 
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(c) The closure of heap leach pads and tailings dis
posal facilities shall prevent future release to the 
environment of residual potentially toxic chemi
cals contained in the facility. 

DEFINITIONS 

340-43-0lllOJ Renumber to comply with 
Secretary of State require-

U nless the context requires otherwise, as used in this ment that prior numbers not 
Division: be used. 

(1) "Chemical process mine" means a mining and process
ing operation for metal-bearing ores that uses chemi
cals to dissolve metals from ores. 

(2) "Department" means the Department of Environmental 
Quality. 

(3) "Guidelines" means this body of rules contained in 
340-43-045 through 340-43-100. 

(4) "Positive exclusion of wildlife" means the use of such 
devices as tanks, pipes, fences, netting, covers and 
heap-leach drip-irrigation emitters or covered emitters. 

(5) "Tailings" means the spent ore resulting from the 
milling and chemical extraction process. 

PERMIT REQUIRED 

340-43-0lMSJ 

(1) As required by ORS 468B.050. afAl person proposing 
to construct a new chemical mining operation, com
mencing to operate an existing non-permitted opera
tion, or proposing to substantially modify or expand an 
existing operation shall first apply for, and receive, a 
permit from the Department. The permit may be an 
NPDES (National Pollutant Discharge Elimination 
System) permit if there is a point-source discharge to 
surface waters or a WPCF (Water Pollution Control 
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Facility) permit if there is no discharge. Consideration 
may be given to site-specific conditions such as cli
mate, proximity to water, and type of wastes to estab
lish the final permit type and requirements for the 
facility. 

(2) The permit application shall comply with the require
ments of OAR Chapter 340, Divisions 14 and 45 and 
be accompanied by a report that fully addresses the 
requirements of this Division. 

(3) Prior to issuance of a permit for a chemical process 
mining activity under this Division. a determination of 
compliance with statewide planning goals and compati
bility with local land use plans must be made. The 
Department shall determine compliance with Statewide 
Planning Goals and compatibility with acknowledged 
comprehensive plans and land use regulations in a 
manner consistent with its approved State Agency 
Coordination Program and the rules in OAR Chapter 
340. Division 18. In making these determinations. the 
De.partment shall consider and may rely on the findings 
and recommendations made by the project coordinating 
committee authorized by ORS 517.965 and by the 
Department of Geology and Mineral Industries pursuant 
to their State Agency Coordination Program and OAR 
Chapter 632. Divisions 1 and 37. 

PERMIT APPLICATION 

340-43-02100 

(1) The permit application shall fully describe the existing 
site and environmental conditions, with an analysis of 
how the proposed operation will affect the site and its 
environment. The application [DeptH"lmeat] shall, at a 
minimum, contain [reqttire) the information specified 
for the DOGAMI (Department of Geology and Mineral 
Industries) consolidated application under ORS 517. 971 
!Section 13, Chapter 735, 1991 Oregon Lawsl. The 
Department will also use the information contained in 
NEPA (National Environmental Policy Act), EA 
(Environmental Assessment), or EIS (Environmental 
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Impact Statement) documents, if they are required for 
Eby} the project, as partial fulfillment of the require
ments of this paragraph. 

(2) The permit application shall, in addition to the infor
mation described in Paragraph (l) above, include the 
following information, unless the information has been 
otherwise submitted: 

(a) Climate/meteorology characterization, with sup
porting data; 

(b) Soils characterization, with supporting data; 

( c) Surface water hydrology study, with supporting 
·data; 

(d) Characterization of surface water and groundwater 
quality; 

(e) Inventory of surface water and groundwater 
beneficial uses; 

(f) Hydrogeologic characterization of groundwater, 
with supporting data; 

(g) Geologic engineering, hazards and geotechnical 
study, with supporting data; 

(h) Characterization of mine materials and wastes 
which include, for example, overburden, waste 
rock, stockpiled ore, leached ore and tailings. 
Characterization of mine materials and wastes 
shall include, but not be limited to the following: 

(A) Chemical and mineral analysis related to 
toxicity; 

(B) Determination of the potential for acid water 
formation; 

(C) Determination of the potential for long-term 
leaching of toxic materials from the wastes; 
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(i) Characterization of wastewater (quantity and 
chemical and physical quality) produced by the 
operation; 

(j) Assessment of the potential for acid-water forma
tion from waste disposal facilities, low-grade ore 
stockpiles, waste rock piles and for surface water 
or groundwater accumulation in open pits that will 
remain after mining is ended. 

(3) Data submitted by the permit applicant should be based 
on analysis of the actual materials, when possible, or 
may be based on estimates from knowledge of similar 
operations and professional judgment. 

PLANS AND SPECIFICATIONS 

340-43-02MSI 

(1) A person constructing or commencing to operate a 
chemical process mine or substantially modifying or 
expanding an existing chemical process mine shall first 
submit plans and specifications to the Department for 
construction, operation and maintenance of the facili
ties intended for treatment, control and disposal of 
wastes. 

(2) [The Department shall appre·1e the plans, in writing, 
aefere eenstnietieH ef the faeilities may be startee. ] 
The plans shall address all applicable requirements of 
this Division and shall include, but not be limited to, 
the following: 

(a) A description of the facilities to be constructed, 
including tanks, pipes and other storage and 
conveyance means for processing chemicals and 
solutions and wastewaters; 

(b) A management plan for control of surface water; 

(c) A management plan for treatment and disposal of 
excess wastewater, including provisions for reuse 
and wastewater minimization; 
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(d) A facility construction plan including, as applica
ble, the design of low-permeability soil barriers, 
the type of geosynthetics to be used and a descrip
tion of their installation methods, the design of 
wastewater treatment facilities and processes, a 
quality assurance plan for applicable phases of 
construction and a listing of construction certifica
tion reports to be provided to the Department; 

(e) A preliminary closure plan; 

(f) A preliminary post-closure monitoring and mainte
nance plan; 

(g) A spill containment and control plan. 

(3) The Department shall approve the plans. in writin&. 
before construction of the facilities may be started. 

DESIGN, CONSTRUCTION, OPERATION AND 
CLOSURE REQUIREMENTS 

340-43-031M 

( 1) All chemical process and waste disposal facilities and 
facilities for mixing, distribution, and application of 
chemicals associated with on-site mining operations; 
ore preparation and beneficiation facilities; and pro
cessed ore disposal facilities shall be designed, con
structed, operated and closed in accordance with the 
guidelines contained in this Division. 

(2.f3J) Alternative facilities and methods of control of 
wastes and potential pollutants may be approved by the 
Department [e.eeepteble] if the permit applicant can 
demonstrate that the alternate facilities and methods 
will provide [folly e1J:ai·1e.leat] environmental protection 
that is fully equivalent or better than that achieved by 
the facilities specified in the &uidelines in Sections 43-
040 to 43-095 of these rules. The burden of proof of 
fully equivalent protection lies with the permit appli
cant. Written approval of any alternative by the 
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Department shall be evidence of acceptance as equiva
lent or better level of environmental protection. 

C:l.rn) A groundwater monitoring plan shall be submitted 
to, and be approved by the Department. Monitoring 
wells shall be installed for detection of groundwater 
contamination as required by OAR Chapter 340, 
Division 40, unless the Department concludes in 
writing that the hydrogeology of the site or other 
technical information indicates that an adverse impact 
on groundwater quality is not likely to occur. 

(4) The Department may, in accordance with a written 
compliance schedule, grant reasonable time for existing 
facilities to comply with these rules. 

EXEMPTION FROM STATE PERMIT FOR 
HAZARDOUS WASTE TREATMENT OR DISPOSAL 
FACILITIES 

340-43-035 

(1) The state hazardous waste program requires a permit 
for the "treatment", "storage" or "disposal" of any 
"hazardous waste" as identified or listed in OAR 
Chapter 340, Division 101 from the Department, prior 
to the treatment and disposal of wastes. Permitting 
requirements can be found in OAR Chapter 340, 
Division 105, Hazardous Waste Management. 

(2) However, any operation permitted under this Division, 
which would otherwise require the neutralization or 
treatment of hazardous waste and would require a 
permit pursuant to OAR Chapter 340, Division 105, 
shall be exempt from the requirement to obtain such 
hazardous waste treatment permit. 

(3) All mined materials disposed of under this Division 
shall pass Oregon's hazardous waste rule criteria or 
they will be considered a state hazardous waste and 
must be disposed of accordingly. 
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GUIDELINES FOR THE DESIGN, CONSTRUCTION, 
OPERATION AND CLOSURE OF CHEMICAL 

MINING OPERATIONS 

PURPOSE 

340-43-040 

(1) This Division establishes criteria for the design, 
construction, operation and closure of chemical mining 
operations and supplements the provisions of OAR 
340-43-00~ through OAR 340-43-035. These 
criteria are intended to establish the minimum level of 
environmental protection that is necessary using a 
combination of performance standards and minimum 
design criteria. Approval of alternative facilities or 
methods to achieve an equivalent or better environ
mental result is allowed as defined in OAR 340-43-
031. 

(2) Any disapproval of submitted plans or specifications, 
or imposition of requirements by the Department to 
improve existing facilities or their operation will be 
referenced when appropriate, to applicable guidelines 
or rules. 

GENERAL PROVISIONS 

340-43-045 

(1) Facilities permitted under either a WPCF or NPDES 
permit shall not discharge wastewater or process 
solutions to surface water, groundwater or soils, except 
as expressly allowed by the permit. 

(2) Facilities subject to these rules shall not be sited in 
100-year floodplains or wetlands. A buffer zone (a 
minimum of 200 feet wide) shall be established be
tween waste disposal facilities and surface waters. 

(3) All chemical conveyances (ditches, troughs, pipes, 
etc.) shall be equipped with secondary containment and 
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leak detection means for preventing and detecting 
release of chemicals to surface water, groundwater or 
soils. 

(4) Acid water accumulation in open pits resulting from 
the mining operation must be prevented by appropriate 
mining practices, by measures taken in the closure 
process, or be treated to control pH and toxicity, for 
the life of the pit. 

(5) Construction of surface impoundment liner systems 
shall conform generally to the principles and practices 
described in EPA/600/2-88/052. Lining of Waste 
Containment and Other Impoundment Facilities. 
September 1988. 

(6) The Department may require the permittee to hire a 
third-party contractor to perform the functions set forth 
below. Selection of the contractor shall be subject to 
Department approval. 

(a) Review and evaluate the design and construction 
specifications of all mined-materials disposal 
facilities permitted under this Division for func
tional adequacy and conformance with Department 
requirements. The Department shall not approve 
construction of the disposal facilities until the 
design and construction specifications have been 
evaluated. 

(b) Monitor the course of construction of all mined
materials (eispesel] facilities for compliance with 
the approved design and construction specifica
tions. The third-party contractor shall regularly 
document the progress of construction and the 
Department shall require the permittee to take 
corrective action if construction does not satisfac
torily conform to the approved design and con
struction specifications. 

(c) Provide on-site inspections during ongoing opera
tions. including but not limited to the loading of 
the heap. to assure protection of the integrity of 
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the liner system and other environmental protec
tion measures. 

CONTROL OF SURFACE WATER RUN-ON 
AND RUN-OFF 

340-43-050 

(1) Surface water run-on and run-off shall be controlled 
such that it will not endanger the facility or become 
contaminated by contact with process materials or 
loaded with sediment. The control systems shall be 
designed to accommodate a 100-year, 24-hour storm 
event, or any other defined climatic event that is more 
appropriate to the site, and be placed so as to allow for 
restoration of the natural drainage network, to the 
maximum extent practicable, upon facility closure. 

(2) All mined materials shall be properly placed and 
protected from surface water and precipitation so as not 
to be eroded and contribute sediment to site stormwater 
run-off or to otherwise contaminate surface water. 

PHYSICAL STABILITY OF RETAINING STRUC
TURES AND EMPLACED MINE MATERIALS 

340-43-055 

(1) Permit applicants must demonstrate to the Department 
that the design of chemical processing facilities and 
waste disposal facilities is adequate to ensure the 
stability of all structural components of the facilities 
during operation, closure and post closure. 

(2) Retaining structures, foundations and mine materials 
emplacements shall be designed by a qualified, regis
tered professional and be constructed for long-term 
stability under anticipated loading and seismic condi
tions. 

(3) Temporary structures and materials emplacements may, 
with written approval from the Department, be con-
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structed to a lesser standard if it can be shown that 
they pose no, or minimal, threat to public safety or the 
environment. 

PROTECTION OF WILDLIFE 

340-43-060 

(1) Wildlife shall be positively excluded from contact with 
chemical processing solutions and wastewaters contain
ing chemicals. 

(2) The Department may waive the positive exclusion 
requirement if the Oregon Department of Fish and 
Wildlife (ODF&W) certifies to the Department that the 
project is designed such that it will adequately protect 
wildlife. 

GUIDELINES FOR DESIGN, CONSTRUCTION, AND 
OPERATION OF HEAP-LEACH FACILITIES 

340-43-065 

(1) This paragraph applies to heap-leach facilities using 
dedicated, or expanding, pads. Heap-leach facilities 
using on-off, reusable pads may require variations from 
these rules; they shall be approved on a case-by-case 
basis by the Department. 

(2) The heap-leach facility (pad and associated ponds, 
pipes and tanks) shall be sized to prevent flooding of 
any of its components. 

(3) TABLE 1 of this Division establishes minimum capaci
ty-sizing criteria for the leach-pad and ponds. The pad 
and ponds may be designed to act separately or in 
conjunction with each other to obtain the required 
storage volumes. Other design criteria may be used, 
with Department approval, if local conditions warrant. 
The best available climatic data shall be used to con
firm the critical design storm event and estimate the 
liquid levels in the system over a full seasonal cycle. 

RULE DRAFT (817192) Attachment A, Page 13 



The liquid mass balance may include provision for 
evaporation. 

Heap Leach Pad Liner Alternative 1 

( 4) The heap-leach pad liner system shall be of triple liner 
construction with between-liner leak detection consist
ing of: 

(a) An engineered, stable, low permeability soil/clay 
bottom liner (maximum coefficient of permeability 
of l0-1 cm/sec) with a minimum thickness of 36 
inches; 

(b) Continuous flexible-membrane middle and top 
liners of suitable synthetic material separated by 
a minimum of 12 inches of permeable material 
(minimum permeability of 10-2 cm/sec); 

( c) A leak-detection system between the synthetic 
liners capable of detecting leakage of 400 gal
lons/day-acre within ten weeks of leak initiation. 

Heap Leach Pad Liner Alternative 2 

(4) The heap leach pad liner system shall be designed. 
constructed. and operated to meet the following crite
ria: 

(a) A primary liner consisting. at a minimum. of a 
continuous flexible-membrane of suitable synthetic 
material shall be provided. This liner shall func
tion together with the process chemical collection 
system installed immediately above this liner (see 
section (8) of this rule) to remove process chemi
cals from the heap. 

(b) A leak detection system shall be installed immedi
ately below the primary liner for the purpose of 
detecting loss of process solutions by leakage 
through the primary liner. The leak detection 
system shall be capable of detecting leakage 
through the primary liner of 400 gallons/ day-acre 
within ten weeks of leak initiation. The leak 
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detection system shall consist of awropriately 
sized collection piping placed within a minimum 
thickness of 12 inches of permeable material 
(minimum permeability of 101 cm/sec) that is 
capable of withstanding the anticipated weight of 
the heap without loss of function. 

(c) A secondary liner shall be placed below the leak 
detection system to provide assurance that any 
leakage through the primary liner during the 
operation of the heap and following closure of the 
heap is not released to the environment. The 
Secondary liner shall be of a composite design 
with a continuous flexible-membrane of suitable 
synthetic material in direct contact with an engi
neered. stable. low permeability soil/clay bottom 
liner (maximum permeability of HJ:! cm/sec) with 
a minimum thickness of 36 inches. 

Processin& Chemical Pond Liner Alternative 1 

(5) The processing-chemical pond liners shall be of triple 
liner construction with between-liner leak detection 
consisting of: 

(a) An engineered, stable, low permeability soil/clay 
bottom liner (maximum permeability of 10-' 
cm/sec) with a minimum thickness of 36 inches; 

(b) Continuous flexible-membrane middle and top 
liners of suitable synthetic material separated by 
a permeable material (minimum coefficient of 
permeability of 10-2 cm/ sec); 

( c) A leak detection system between the synthetic 
liners capable of detecting leakage of 400 gal
lons/day-acre, within ten weeks of leak initiation. 

Processin& Chemical Pond Liner Alternative 2 

(5) The processing chemical pond liner system shall be 
designed. constructed. and operated to meet the follow
ing criteria: 
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(a) A primary liner consisting. at a minimum. of a 
continuous flexible-membrane of suitable synthetic 
material shall be provided. This liner shall pro
vide for positive containment of processing chemi
cal solutions. 

Cb) A leak detection system shall be installed immedi
ately below the primary liner for the purpose of 
detecting loss of process chemical solutions by 
leakage through the primary liner. The leak 
detection system shall be capable of detecting 
leakage through the primary liner of 400 gal
lons/day-acre within ten weeks of leak initiation. 
The leak detection system shall consist of appro
priately sized collection piping placed within a 
layer of permeable material (minimum perme
ability of 10=" cm/sec). 

(c) A secondary liner shall be placed below the leak 
detection system to provide assurance that any 
leakage through the primary liner during the use 
of the pond is not released to the environment. 
The Secondary liner shall be of a composite 
design with a continuous flexible-membrane of 
suitable synthetic material in direct contact with 
an engineered. stable. low permeability soil/clay 
bottom liner (maximum permeability of lQ:l 
cm/sec) with a minimum thickness of 36 inches. 

(6) Emergency ponds may be constructed as an alternative 
to larger pregnant and barren ponds. The emergency 
pond may be constructed to a lesser standard, with the 
limitation that it is to be used only infrequently and for 
short periods of time. The Department will specify 
reporting and use limitations for the ponds in the 
permit. A between-liner leak detection system is not 
required for the emergency pond. 

(7) The emergency-pond liner shall be of composite 
construction consisting of: 

(a) An engineered, stable, low permeability soil/clay 
bottom liner (maximum permeability of lo-• 
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0m/sec) with a minimum thickness of 12 inches, 
and 

(b) A single flexible-membrane synthetic top liner of 
suitable material. 

(.8.f6l) The heap-leach pad shall be provided with a process 
chemical collection system above the upper-most liner 
that will prevent an accumulation of process chemical 
within the heap greater than 24 inches in depth. 

(2.FJ) The permittee shall prepare a written operating plan 
for safe temporary shut-down of the heap-leach facility 
and train employees in its implementation. 

(1Qf8t) The permittee shall respond to leakage collected by 
the heap-leach and processing-chemical storage pond 
leak-collection systems according to the process defined 
in TABLE 2. 

(llf9t) The permittee shall determine the acid-generating 
potential of the spent ore by acid\base accounting and 
other appropriate static and dynamic laboratory tests. 
If the spent ore is shown to be potentially acid generat
ing under the conditions expected in the heap at clo
sure, the permittee shall submit a plan for acid correc
tion for Department approval prior to loading the heap. 

GUIDELINES FOR DISPOSAL OF MILL TAILINGS 

340-43-070 

(1) Mill tailings shall be treated by cyanide removal and 
re-use prior to disposal to reduce the amount of 
cyanide introduced into the tailings pond. Chemical 
oxidation or other means shall be additionally used, if 
necessary, prior to disposal to reduce the WAD cya
nide level in the liquid fraction of the tailings. The 
permittee shall conduct laboratory column tests on mill 
tailings to determine the lowest practicable concentra
tion to which the WAD cyanide (weak-acid dissociable 
cyanide as measured by ASTM Method D2036-82 C) 
can be reduced. In no event, shall the permitted WAD 
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cyanide concentration in the liquid fraction of the 
tailings be greater than 30 ppm. 

(Zf3J) The permittee shall determine the potential for acid
water formation from the tailings by means of acid
base accounting and other suitable laboratory static and 
dynamic tests. If acid formation can occur, basic 
materials shall be added to the tailings in the amount of 
three (3) times the acid formation potential or to give 
a net neutralization potential of at least 20 tons of 
CaCO, per 1000 tons of tailings, whichever is greater, 
before placing tailings in the disposal facility. 

Gif4t) The disposal facility shall be lined with a composite 
double liner consisting of a flexible-membrane synthet
ic top liner in tight contact with an engineered, stable, 
soil/clay bottom liner (maximum coefficient of perme
ability of 10-1 cm/ sec) having a minimum thickness of 
36 inches. 

Construction of the liner shall generally follow the 
principles and practices contained in EPA/ 600/2-
88/052. "Lining of Waste Containment and Other 
Impoundment Facilities. September. 1988. 

(±ES-1) The disposal facility shall be provided with a leach
ate collection system above the liner suitable for 
monitoring, collecting and treating potential acid 
drainage. 

GUIDELINES FOR DISPOSAL OR STORAGE OF 
WASTEROCK, LOW-GRADE ORE AND OTHER 
MINED MATERIALS 

340-43-075 

The permittee shall determine the acid-producing and 
metals-release potential of the wasterock, low-grade ore or 
other mined materials by acid/base accounting and other 
appropriate static and dynamic laboratory tests. If the 
mined materials are shown to be potentially acid forming, 
or capable of releasing toxic metals, the permittee shall 

RULE DRAFT (817192) 

Section 2 was previously 
deleted, and the subsequent 
sections were not renum
bered. The amended num
bering corrects this error. 

Attachment A, Page 18 



submit a plan for correction and disposal for Department 
approval prior to permanently placing the materials. 

GUIDELINES FOR HEAP-LEACH AND TAILINGS 
DISPOSAL FACILITY CLOSURE 

340-43-080 

( 1) The waste disposal facilities shall be closed under these 
rules in conjunction with the reclamation requirements 
of DOGAMI (Oregon Department of Geology and 
Mineral Industries). 

(2) An up-dated closure plan and post-closure monitoring 
and maintenance plan shall be submitted to the Depart
ment by the permittee at least 180 days prior to begin
ning closure operations or making any substantial 
changes to the operation. The closure plan must be 
compatible with DOGAMI's reclamation plan and may 
be part of it. 

(3) Chemical conveyances (ditches, troughs, pipes, etc.) 
not necessary for post-closure monitoring shall be 
removed. The secondary containment systems shall be 
checked before closure for process-chemical contamina
tion, and contaminated soil or other materials, if any, 
shall be removed to an acceptable disposal facility. 

(4) Closure of the heap-leach facility. 

(a) The heap shall be detoxified over a suitable period 
of time prior to closure, using rinse/rest cycles of 
rinsing and chemical oxidation, if necessary. The 
WAD cyanide concentration in the rinsate shall be 
no greater than 0.2 ppm. 

(b) Following detoxification as defined in (a) above, 
the heap shall be closed in place on the pad by 
covering the heap with a cover designed to pre
vent water and air infiltration. The cover should 
consist, at a minimum, of a low-permeability layer 
and suitable drainage and soil layers to prevent 
erosion and damage by animals and to sustain 
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vegetation growth, in accordance with DOGAMI's 
reclamation rules. 

( c) The ponds associated with the heap shall be closed 
by folding in the synthetic liners and filling and 
contouring the pits with inert material. Residual 
sludge may be disposed of in one of the on-site 
waste disposal facilities, provided it meets the 
criteria for such wastes in these guidelines. The 
process chemical collection system of the heap 
shall be maintained in operative condition so that 
it can be used to monitor the amount and quality 
of infiltrated water, if any, draining from the 
heap. 

(5) The tailings disposal facility shall be closed by cover
ing with a composite cover designed to prevent water 
and air infiltration and be environmentally stable for an 
indefinite period of time. Maximum effort shall be 
made to isolate the tailings from the environment. 
Construction of the cover shall generally follow the 
principles and practices contained in EPA/530-SW-89-
047. Technical Guidance Document -- Final Covers on 
Hazardous Waste Landfills and Surface Impoundments. 

POST-CLOSURE MONITORING 

340-43-085 

(1) The Department may continue its permit in force for 
thirty (30) years after closure of the operation and will 
include permit requirements for periodic monitoring to 
determine if release of pollutants is occurring. 

(2) Monitoring data will be reviewed regularly by the 
Department to determine the effectiveness of closure of 
the disposal facilities. The Department will consult 
with DOGAMI on release of security funds that would 
otherwise be needed to correct problems resulting from 
ineffective closure. 

RULE DRAFT (817192) 

No change is proposed in 
the cover requirement. See 
staff report for discussion. 
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LAND DISPOSAL OF WASTEWATER 

340-43-090 

(1) To qualify for land disposal of excess wastewater, the 
permit applicant shall demonstrate to the Department 
that the process has been designed to minimize the 
amount of excess wastewater that is produced, through 
use of water-efficient processes, wastewater treatment 
and reuse, and reduction by natural evaporation. 
Excess wastewater that must be released shall be 
treated and disposed of to land under the conditions 
specified in the permit. 

(2) A disposal plan shall be submitted as part of the permit 
application that, at a minimum, includes: 

(a) Wastewater quantity and quality characterization; 

(b) Soils characterization and suitability analysis; 

(c) Drainage and run-off characteristics of the site 
relative to land application of wastewater; 

( d) Proximity of the disposal site to groundwater and 
surface water and potential impact; 

(e) Wastewater application schedule and water bal
ance; 

(t) Disposal site assimilative capacity determination; 

(g) Soils, surface water and groundwater monitoring 
plan; 

(h) Potential impact on wildlife or sensitive plant 
species. 

(3) The Department will evaluate the disposal plan and set 
site-specific permit conditions for the wastewater dis
charge. 
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GUIDELINES FOR OPEN-PIT CLOSURE 

340-43-095 

( 1) Open pits that will be left as a result of the mining 
operation shall be assessed prior to, and following, 
mining operations for the potential to contaminate 
water to the extent that it might not meet water-quality 
standards due to build-up of acid or toxic metals. 

(2) If the Department finds that the potential for water 
accumulation in the pit(s) exists, the permit applicant 
shall submit a closure plan for the pit that will address 
contamination prevention and possible remedial treat
ment of the water. The closure plan shall, at a mini
mum, examine the following alternatives: 

(a) Avoidance, during mining, of acid-generating 
materials that can be left in place, rather than 
being exposed to oxidation and weathering; 

(b) Removal from the pit and disposal, during or after 
the mining operation, of residual acid-generating 
materials that would otherwise be left exposed to 
oxidation and weathering; 

( c) Protective capping in-situ of residual acid-generat
ing materials; 

( d) Treatment methods for correcting acidity and 
toxicity of accumulated water; 

( e) Installation of an impermeable liner under ponded 
water to prevent groundwater contamination; 

(f) Backfilling of the pit(s) above the water table to 
reduce oxidation of residual acid-generating 
materials. 

RULE DRAFT (817192) Attachment A, Page 22 



TABLE 1 

Heap-Leach Liquid Storage Criteria 

Component Pregnant-Solution Pond Barren-Solution Pond 

Operating Volume Minimum necessary to Minimum necessary to 
maintain recirculation maintain recirculation 

Operational Surge Anticipated draindown Anticipated draindown 
and rinse volume and rinse volume 

Climatic Surge 100-yr, 24-hr storm 100-yr, 24-hr storm 
plus 10-yr snowmelt plus 10-yr snowmelt 

Safety Factor 2-ft dry freeboard 2-ft dry freeboard 

TABLE 2 

Required Responses to Leakage Detected from the Leach Pad 
and Processing Chemical Storage Ponds 

Leakage Category 

Zero leakage to 200 gal/day-acre 

Leakage from 200 gal/day-acre to 
400 gal/day-acre 

Leakage in excess of 400 gal/day-acre 

RULE DRAFT (817192) 

Response 

Notify the Department; increase 
pumping and monitoring 

Change operating practices 
to reduce leakage 

Repair leaks under Department 
schedule. 
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Oregon Department of Environmental Quality 

A CHANCE TO COMMENT ON • • • 
OAR Chapter 340, Divisiqn 43--Proposed Rules For 

MINING OPERATIONS WHICH USE CYANIDE OR OTHER TOXIC CHEMICALS 
TO EXTRACT METALS' OR METAL-BEARING MINERALS FROM ORES 

WHO IS AFFECTED: 

t'btice Issued: 4-12-91 
Comrents Due : 5-20-91 

Mining and ore-processing operations which use chemicals 1:o 
extract metals or metal-bearing minerals from the ore and 
Oregonians who could be affected by or have an interest in 
these types of mining operations. 

WHAT IS PROPOSED: 

The Department of Environmental Quality is proposing to adopt 
rules to regulate affected mining and ore-processing 
operations. The rules .would apply to heap-leaching, a 
process that uses cyanide compounds or other chemicals to 
extract gold and silver from ore as well as vat-leaching and 
milling. The rules would constitute a separate division in 
Oregon's water-quality control rules (OAR Chapter 340). 

WHAT ARE THE ENVIRONMENTAL. CONCERNS: 

The primary environmental concern about heap-leaching, vat
leaching and milling is the potential to contaminate the 
environment. Chemicals that spill or escape devices designed 
to contain them may reach nearby surface water or may filter 
through soils to reach groundwater. · 

If people use water near a leaching or milling operation for 
irrigation, recreation or drinking, health concerns may 
become an issue. Wildlife or livestock may drink from water 
that could be contaminated by chemicals. Mine processing 
ponds that hold cyanide solution may attract birds and other 
wildlife in areas where water is scarce. 

Spent ore, from which gold and silver. have been extracted, 
must be treated and disposed of properly to protect people 
and wildlife from contact with toxic metals, cyanide or other 
chemicals. 

FOR FURTHER INFORMATION: 
811 S.W. 6th Avenue 
Portland, OA 97204 Con1.:ic1 the person or dJ<11s1on 1dentll1ed tn the puOl1c nor1ce Dy cawng 229-5696 1n the Portland area. To avo1a long 

a1s1ance cnarges tram other parts al tna state, call 1 ·800·452-4011. 
11/\/116 
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Other issues that are not unique. to leaching and milling 
operation~ may also be of concern. Land disturbance destroys 
vegetation and the general environment of the mined area. 
When a mine closes· down, contaminated soils may remain at the 
mining site. 

WHAT ARE THE HIGHLIGHTS: 

The proposed rules require affected mining and o~e-processing 
operations to: 

o Reduce heap-leach residual cyanide toxicity by rinsing 
and through hydrogen peroxide oxidation before the mine 
can close 

' o Reduce levels of cyanide and toxic metals in discharged 
mill tailings by chemical and physical treatment 

o Reduce long-term risk of acid water and toxic metals 
releases by preventing acid water formation from mill 
tailings disposal facilities 

o Provide composite liners and leak detection under 
processing-solution ponds, leach heaps and tailings 
disposal facilities 

o Isolate and repair leaks in processing-solution ponds 
and leach heaps, if they occur 

o Provide positive protection such as covers, nets or 
fences to exclude wildlife from contact with chemical 
processing solutions 

o Install monitoring wells, when necessary, to detect 
possible contamination of groundwater 

o Provide long-term monitoring to determine effectiveness 
of leach heaps and tailings disposal facilities, after 
the mine is closed 

HOW DOES DEQ REGULATE MINING? 

DEQ has drafted these proposed mining operation rules to 
address the leaching process. Any company that wants to 
operate a mine using leaching or milling processes must go 
through a separate permit process. Applications for a water 
quality permit are reviewed using DEQ's rules to determine if 
the proposed mine will meet environmental regulations. DEQ's 
permit process includes the opportunity for public input on 
every proposed permit. Every permit must be accompanied by: 

Attachment B-1, Page 2 



Page 3 

o A statement from the local land use planning agency 

o Site characterization and design plans and 
specifications of the equipment and devices that may 
control pollution 

o Estimates of the amount of contaminants that will be 
created and how they will be treated 

o An analysis of how the environment will be affected. 

The permit applicant must prove that the proposed mine will 
meet environmental standards and regulations that apply to 
the activity. If DEQ finds that an applicant has met the. 
technical requirement, DEQ will mail out a public notice, 

·inviting the public to comment on the proposed permit during 
a 30-day comment period. A hearing is held when DEQ 
anticipates significant public interest or at the request of 
interested citizens. 

HOW TO COMMENT: 

DEQ invites ·your review and comment of the proposed rules. 
Ifa permit application is received, DEQ will review that 
separate~y and will invite the public to comment on 
conditions of the proposed permit. 

Hearings are scheduled for: 
': \; 

.. .-·oate! ·Time: 

May 15, 1991 9:30 am 

May 16, 1991 7:00 pm 

May 20, 1991 7:00 pm 

Lcication: ·. 

DEQ Headquarters, Room 3A 
811 s.w. Sixth Avenue 
Portland, Oregon 

Nyssa High School 
Auditorium 
820 Adrian Boulevard 
Nyssa, Oregon 

City Council Chambers 
101 NW "A" Street 
(Corner of 6th & "A"5 
Grants Pass, Oregon 
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Written comments will be received by the Department until . 
5:00 pm May 20, 1991, and should be sent to the Department at 
the following address: 

Attn: Mary Lynn 
Department of Environmental Quality 
Water Quality Division 
811 s.w. Sixth Avenue 
Portland, OR 97204 
Telephone (503) 229-5425 

Copies of the proposed rules are available from the 
Department at the above address, and at DEQ•s·regional 
offices in Pendleton, Bend, Medford and Salem. Copies are 
also available at the Malheur County Library in Ontari~, the 
Nyssa Library, the Lakeview Library, the Baker City Library 

·and the Josephine county Library in Grants Pass. 

WHAT IS THE NEXT STEP: 

Following the public comment period, DEQ makes changes in the· 
draft rules and submits the revised rules to the 
Environmental Quality Commission for approval. The 
Commission may adopt the proposed rule, adopt a modified rule 
on the same subject matter, or decline to act. The 
commission's deliberation may come in June, 1991, at its 
regularly scheduled·meeting • 

. 
A Statement of Need, Fiscal and Economic Impact Statement and 
Land Use Consistency Statement are attached to this notice. 

IW\WCS\WC8131 
JET 4/9/91 
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RULEMAKING STATEMENTS 
for 

Attachment B-2 

OAR 340, Chapter 43--Proposed Rules for MINING OPERATIONS 
WHICH USE CYANIDE OR OTHER TOXIC CHEMICALS TO EXTRACT METALS 

OR METAL-BEARING MINERALS FROM ORES 

STATEMENT OF NEED: 

Pursuant to ORS 183.335(7), this statement provides information 
on the Environmental Quality Commission's intended action to 
adopt a rule. 

1. Legal Authority 

These proposed rules were prepared for adoption by the 
Environmental Quality Commission under its general rule
making authority as expressed in ORS 468.020; 11 

••• the 
commission shall adopt such rules and standards as it 
considers necessary and proper in performing the functions 
vested by law in the commission. 

2. Need for the Rule 

Oregon presently has no rules which specifically regulate 
mining activities that utilize chemicals to extract metals 
or metal-bearing minerals from the ore. The Department has 
concluded that it needs to develop rules specific to such 
mining operations to effectively regulate the potentially 
large-scale impact they may have on the environment. 

3. Principal Documents Relied Upon in this Rulemaking 

These documents are available from the sources indicated or 
may be reviewed at the Department's Water Quality Division 
offices at 811 S.W. Sixth Avenue, Portland, Oregon 97204, 
Fifth Floor. (503) 229-5425 

cyanide Destruction--The !NCO S02-Air Process, 1990, a 
compilation of literature published by !NCO TECH, 
Mississauga, Ontario, (416) 822-3323 

State-of-the-Art of Processes for the Treatment of Gold Mill 
Effluents, Ingles, J. and J.S. Scott, Mining, Mineral and 
Metallurgical Processes Division, Environmental Protection 
Programs Directorate, Environment Canada, Ottawa, Ontario, 
KlA OE7, 1987 

Proceedings of the Nevada Wildlife/Mining Workshop, Reno, 
Nevada, 1990, Sponsored by the Nevada Mining Association, 
Reno, Nevada, {702) 829-2121 
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EPA/530-SW-89-047 Final Covers on Hazardous Waste Landfills 
and Surface Impoundments, July, 1989, Office of Solid Waste 
and Emergency Response, EPA, Washington, DC 20460 

Draft Acid Rock Drainage Technical Guide, Vol. 1, British 
Columbia Acid Mine Drainage Task Force Report, August, 1989, 
Prepared by Steffen Robertson and Kirsten (B.C.) Inc., 
Vancouver, B.C., V6E 2N7 

Discharges of Waste to Land, California Code of Regulations 
Title 23, Chapter 3, Subchapter 15, Department of General 
Services, P.O. Box 1015, North Highland, CA 95660 

Heap Leach Technology Workshop, Pegasus Gold Corporation, 
July 1990, Presented by EIC Corporation, Denver, Colorado, 
(303) 692-0272 

Proceedings, Gold Mining Effluent Treatment Seminars, 
Conference, Vancouver, B.C., February 15-16, 1989, 
Environment Canada, West Vancouver, British Columbia, V7T 
1A2 

Strawman II Recommendations for a Regulatory Program For 
Mining Waste and Materials Under Subtitle D of RCRA, EPA and 
The Western Governors' Assn., (303) 534-7309, 1990 

Introduction to Evaluation, Design and Operation of Precious 
Metal Heap Leaching Proiects, Soc. Of Mining Engineers, 
Inc., Littleton, Colorado, 1988, van Zyl, Hutchison and 
Kiel, editors 
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Attachment B-3 
FISCAL AND ECONOMIC IMPACT STATEMENT: 

1. Other State Agencies 

These proposed rules are not expected to have any added 
fiscal impact on other state agencies because the rules will 
be administered and enforced entirely by the Department. 

2. Municipalities 

These proposed rules are not expected to have any added 
fiscal impact on municipalities and counties. They may save 
time and effort for those municipalities and counties that 
evaluate the environmental impact of proposed mining 
projects by defining the environmental control measures that 
the Department will employ in its permits. 

3. Overall Economic Impact on Business 

These proposed rules are expected to add operating and 
capital costs to all subject mining operations, above what 
they might currently experience in other states. It is the 
Department's intent to require preventive environmentally
protective measures that may cost more during the life of 
the mine but which should minimize the potential future cost 
of remediation due to toxic pollution. 

Increased costs could be incurred under these rules by the 
mining companies, particularly in regard to the following 
waste-treatment processes. 

a. cyanide detoxification of mill tailings 

Using cost estimates from !NCO TECH as an example, the 
capital costs of cyanide destruction by the S02-Air 
process for a 1,000 metric-ton per day CIP (carbon-in
pulp) operation would be $248,000 (Can.) and the 
operating cost would be $1.61 (Can.) per metric ton of 
ore. 

b. cyanide recovery and re-use 

Costs associated with cyanide recovery and re-use may 
vary considerably with the particular process used and 
the nature of the ore being treated. Economic studies 
have been done by CANMET (Energy, Mines and Resources, 
Canada) and Steffan, Robertson and Kirsten. Both 
studies estimate, under the assumptions that were used, 
that cyanide recovery and re-use could pay for itself 
and return the capital cost required to install the 
process. 
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c. Composite liners with leak detection for disposal 
facilities 

The added cost of a triple liner over a double liner 
could be expected to be at least $0.50 per square foot 
of liner. The added cost of a plastic-pipe-based 
between-liner leak detection system would consist 
primarily of labor costs and would be dependent upon 
the size and complexity of the system; no cost estimate 
has been made. 

4. The Small Business Impact 

small businesses are not anticipated to be engaged in full
scale mining operations because of their capital-intensive 
nature. Small businesses might, however, be engaged in 
secondary mining/ore processing operations such as chemical 
processing of tailings or low-grade ore from earlier mining. 

Small businesses may propose alternatives to the 
environmental control requirements of these rules. The 
Department can accept the alternatives if the operator can 
demonstrate that they will be equally protective. The 
Director may also grant a variance from these rules on a 
case-by-case basis. 
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Attachment B-4 

LAND-USE COMPATIBILITY STATEMENT: 

The proposed rules may affect land use and appear to be 
consistent with the Statewide Planning Goals. 

The rules are designed to preserve water quality in the areas 
affected by mining and are considered consistent with Goal Six 
(air, water and land resources quality). The proposed rules, 
after adoption, will be implemented through the Department's 
current land-use compatibility procedures for WPCF (Water 
Pollution Control Facility) and NPDES (National Pollutant 
Discharge Elimination system) permits. 

Public comment on any land use issue involved is welcome and may 
be submitted in the same fashion as indicated for testimony in 
this notice. 

The Department requests that local, state and federal agencies 
review the proposed action and comment on possible conflicts 
with their programs which affect land use and with statewide 
planning goals within their expertise and jurisdiction. 

The Department will request that the Department of Land 
Conservation and Development mediate any apparent rule conflicts 
brought to its attention by local, state or federal authorities. 

Jerry Turnbaugh 
(503) 229-5374 
April 10, 1991 
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Attachment B-5 

ABSTRACT OF TECHNICAL COMMENTS RECEIVED REGARDING PROPOSED 
RULES FOR CHEMICAL MINING (OAR Chapter 340, Division 43) 

Foreword 

Extensive written and oral comment was received before, 
during, and after the thirty-day period that the rules were 
open for public comment. The following is the author's 
attempt to abstract the significant technical comments that 
were received and to note at least one source for the comment. 
Much of the comment was duplicative but no attempt was made to 
tally the number of commentators since the comment process 
focusses on the content of issues rather than their 
popularity. 

The comment abstracts are the author's paraphrasing of the 
comments and are intended to be essentially correct but it 
should be understood that they may not exactly portray what 
the commentator intended. 

The number(s) following each comment abstract refer to a 
commentator listed in the attached List of Referenced 
Commentators. The list does not identify all the 
commentators; it is intended only to refer to at least one 
commentator who raised a particular issue. 

General Comments 

ORS 468.710, under which DEQ is authorized, establishes a 
policy for water pollution control. While water law is 
appropriate for waste waters, it does not appear to provide 
sufficient basis for regulating mine processing and mine 
wastes beyond a potential to release contaminants to the 
environment. These DEQ rules are not supported by the Oregon 
water pollution control laws (which focus on point-source 
control). 10 

DEQ should require further bonding for environmental damage, 
beyond DOGAMI's reclamation bonding. 1 

Use the rules of other states, instead of trying to reinvent 
the rules. 28 

Add a section prohibiting liquid cyanide transport to the 
site. 26 

Add a section on f ees--all fees should come from the miners 
for DEQ to monitor the sites. 26 
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Add a section on disposal of operational garbage. Burying on 
site should not be allowed. 26 

Add a provision to require DEQ to check the past compliance 
record of the company requesting the permit. Companies with 
unresolved or ongoing problems in other states should not be 
allowed to operate in Oregon. 26 

Add a section regulating transportation of chemicals. 1 

DEQ should devise a strict air quality control program to 
protect against the hazards of dust and toxics raised by 
hauling and blasting. 6 

Safe Drinking Water Act provisions which allow aquifers to be 
exempt from Safe Drinking Water standards should not apply to 
chemical process mines. 6 

Facility construction should be monitored, inspected and 
approved by DEQ or a third party contractor. 6 

340-43-005 

Define "reasonable" as found in ORS 468.715 

In order to exercise its authority under ORS 468.715(b), the 
department must show that (1) the technology required is 
necessary for the prevention of the new pollution and the 
abatement of existing pollution and (2) that the technology is 
both available and reasonable. The department has failed to 
meet these standards with its proposed regulations of mining 
activities. The rule-making process should follow the policies 
in ORS 468.710 and .715. The standard should be developed 
under 468.735(3) and .694. Rules should allow for site 
specific conditions. 12 

The rules do not seem to recognize the regulations and 
standards enforced by federal land management agencies, which 
is not in keeping with 468.710(5) which calls for cooperation 
with federal agencies. 12 

The department is charged with fostering the cooperation of 
people, industry, cities and counties in order to prevent, 
control and reduce pollution of the waters of the state. (ORS 
468.715(a). 12 

ORS 183.335 (2) (b) (D) imposes on the DEQ a requirement that it 
prepare a statement of fiscal impact and economic effect of 
the proposed action on the local government and the public and 
project any significant economic effect of the regulations on 
industry. 12 
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ORS 183.545 requires an agency to periodically review its 
rules to minimize economic effect on businesses. 12 

ORS 468.735(h) requires the DEQ to consider the impact of its 
regulations on the development of industry when setting 
standards of quality and purity. The DEQ must show that the 
methods described by the rules are reasonable. 12 

ORS 183.335 (2) (b) (D) A determination of reasonableness 
involves not only a determination that the method is effective 
but that it does not have any unreasonable negative economic 
impact on the regulated industry. 12 

DEQ has decided to regulate mining wastes as a solid waste 
under subtitle D of RCRA rather than as hazardous waste under 
subtitle c, without clearly stating the policies or scientific 
evidence which justifies this more stringent treatment of 
mining waste. 12 

340-43-010 

Define "small ... operations" as those with a production level 
of (less than) 1000 tons per day. 12 

Clarify reference to the exclusion of small-scale froth
f lotation operations. 37 

Define "small" mineral extraction operations or establish a 
procedure for excluding small operations. 17 

Limit scope to toxic chemicals and wastewaters containing 
toxic materials. 10 

340-43-015 

Does not correspond to the purpose section because it appears 
to apply to all operations using chemicals. Also, define 
"small" for the froth-flotation exemption. 39 

Define "acid mine drainage" as "low pH water which contains 
high levels of sulphate and dissolved solids and which may 
also contain various levels of heavy metals". 25 

Define "toxic chemicals" as those substances so listed by EPA 
(40 CFR Part 261). 10, 24 

Define "toxic" (includes chlorine, bromine, lime, acids, 
etc.?)--rules should address only cyanide. 39 
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340-43-020 

Consideration should be given to special areas of concern; 
e.g., State Parks, Research Natural Areas, BLM areas of 
critical Environmental Concern, Endangered Species habitat, 
State Natural Heritage Conservation Areas, etc. 37 

Should specify time frame for DEQ to respond to permittee and 
the fees to be charged. 35 

Streamline the amount of redundant information required of 
permittees by committing to accepting the information 
submitted to other agencies. 27 

340-43-025 

(2) Soils characterization not necessary unless agency is 
prepared to consider soil attenuation capacities, otherwise 
soil information bears no relationship to water quality. 10 

(2) Need a process for verifying submitted data to prevent 
falsification. 16 

(2h) Specify what will be an adequate characterization of 
hydrogeology. 8 

(2) (1) Delete because there should be no open pits; they 
should be refilled and reclaimed. 16 

(3) This section is too weak; would allow applicant to falsify 
data under the guise of error. 16 

(3) Add, "Site map including floodplain information, if 
appropriate; 14 

(3) Add, "Data submitted ... and professional judgement. All 
data submitted shall be according to collection methodologies 
approved by department staff, and shall be reviewed for 
adequacy by department staff before the permit application is 
processed. 14 

(3) add after " ... professional judgement on the part of an 
engineer or geologist registered with the State of Oregon. 8 

Require information on special areas of concern and 
relationship to land use plans and, in coastal zones, 
consistency with Oregon Coastal Zone Management Plan. 37 

Proposed rule gives little incentive for consideration of 
site-specific conditions. 10 
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Permit application info should be reviewed by a reputable 
qualified firm with appropriate quality assurance included in 
the report. 1 

Require applicant to identify "areas of special concern" in 
the application that are critical to the existence of 
endangered or threatened animal or plant species. Areas 
should include Areas of critical Environmental Concern (ACEC), 
Research Natural Areas (RNA), Outstanding Areas (ONA) and 
areas designated by the Oregon Natural Heritage Plan. There 
should be protection for these areas from adjacent mining. 4 

All baseline data and plans should be approved by DEQ or a 
third party contractor hired by DEQ, with no input from the 
applicant. 6 

Registrations of professionals should be verified and stamps 
required. 8 

Specify what is an adequate characterization of the 
hydrogeology. 8 

340-43-030 

(1) define "substantial" 37 

(1) leaves "toxic" open to subjective judgement by DEQ. 18 

(1) Define "toxic wastes" 8 

(2) Should include requirements for a preliminary clean up, 
detoxification and restoration plan, with evidence of adequate 
financial ability to carry out the plan. 16 

(2) Should specify time frame for DEQ response. 35 
Water quality monitoring should begin before construction in 
order to establish baseline water quality data. 13 

(2c) Add ... of excess wastewater, control of acid mine 
drainage .... 8 

(2d) Scope of DEQs review of construction plans should be 
limited to assessing whether or not the design will adequately 
protect the waters of the state. The guidelines essentially 
design the facility. ORS 468.735 (3) specifically assigns the 
design opportunity to the project proponent, not the DEQ and 
requires DEQ to review those designs for compliance with 
established water standards. 10 
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Allow preliminary design plans to be sufficient to start the 
application process. Allow applicants to prepare final plans 
during permitting. 39 

Add provision to allow applicant to meet with Department to 
determine the scope of information the applicant must submit. 
"This would provide an excellent opportunity to obtain 
confidentially agreements on certain portions of the operation 
or flowsheet which may be proprietary or patentable. 11 12 

340-43-035 

(1) Include a "grandfathering" provision for existing 
facilities which may be successfully operating with a lesser 
degree of design containment. 10 

(2) List what the groundwater monitoring plan should include. 
8 

(2) Specify that wells must meet construction, use, 
maintenance and abandonment standards of Water Resources 
Department. s 

(2) Specify what happens if the monitoring program finds 
something. 8 

(2) eliminate "unless hydrogeology ... "--do not allow this 
loophole. 26, 33 

(2) define phrase "is not likely to occur"--too vague. 23 

(2) eliminate "unless the ... likely to occur" This is a 
possible loophole. 20, 31 

(2) Paragraph should end at line 5, following 11 40"; paragraph 
as-is invites falsification of data. 16 

(3) doesn't make sense. 17, 8 

(3) Change wording in " ... indicates that [an] no adverse 
impact on groundwater quality [is not likely to] will occur." 
14 

(3) Should include text to the effect: "The Department may 
approve protective means other than those reguired by parts 
(1) and (2) of this section if the permit applicant can 
demonstrate ... " 10 

(3) Missing text. 8 

Local site characteristics may provide protection without the 
added requirement of redundant lining systems. Operator who 
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will use best available technology should not have to prove 
that he will not affect the environment outside the isolated 
system. 18 

340-43-040 

(1) Clarify criteria DEQ will use to grant variations from the 
rules. 9 

(1) Provide for state-wide public input on proposed variances 
to the rules. 29 

(1) Rule does not clearly provide for a variance procedure 
based on a case-by-case evaluation. 22 

(1) Delete entire section--should be no waivers for these 
types of operations. 16, 23, 26, 33 

(1) Add at end; Any variances requested by the applicant must 
provide equivalent protection for human health and the 
environment. 14 

(1) Should specify which rule requirements are subject to 
granting of variance. Should not grant variances for -070 for 
protection of wildlife. 9 

(2) Should grandfather existing facilities which have a 
history of non-degradation of surface and groundwaters. 
Changes to such facilities should require consideration under 
existing rules on a case-by-case basis. 10 

(2) "reasonable time" is too vague; should be a maximum of 90 
days for minor matters, 180 days for major compliance issues. 
Operation of mine should be halted until compliance occurs. 16 

340-43-045 

(1) Should require HW permits only when wastes exceed 
hazardous criteria. The hazardous waste criteria for cyanide 
are expected to be much higher than 0.2 mg/l. 39 

(1) Proposed program is contemplated under the Oregon Water 
Pollution Control Laws - there is an erroneous correlation 
between water pollution control and solid/hazardous waste 
regulation. Solid wastes from the beneficiation of ores has 
been expressly excluded rom Oregon hazardous waste management 
rules. The proposed rules go far beyond the scope of the 
Oregon Water Pollution Control Laws to include mining wastes 
in their purview. 10 

(1) OAR 340-101-004 expressly deletes the Bevill Exclusion by 
references and replaces it with the exclusion of "residues 
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from the extraction and beneficiation of ores and 
minerals ••. ", thus being more restrictive than the federal 
requirement by the elimination of processing in the state 
exclusion. Regardless, the term beneficiation is still 
included, which is presumed to retain the definition provided 
in 40 CFR 261 .. 4(b) (7) for lack of a state proposed 
definition. In nearly all applications of this definition, 
mining wastes will fail to meet the criteria for being 
characterized as hazardous under OAR 340-101-100 and 340-101-
033. 10 

(1) If intent is to allow an exemption to the criteria in the 
rules for processing wastes provided that a state hazardous 
waste permit is obtained, the criteria should be specified 
under which the DEQ would grant the exemption. 9 

(3) Define "processing waste". 17 

Intent is confusing. Rules should state that the Department 
retains authority to permit such operations under either OAR 
340-105 or these rules. 14 

340-43-050 

(2) Use "applicant", rather than "permit applicant". 8 

(2) Is an unconstitutional statement; the applicant should be 
presumed innocent until proven not to be in compliance. 18 

(2) The procedure for getting approval of alternative 
techniques needs to be clearly spelled out. 17 

(2) DEQ has not offered any relationship between the 
prescriptive standards suggested in these guidelines and an 
improvement in environmental protection. Reference to full
equivalent protection is meaningless absent some method of 
measuring environmental improvement. Liner redundancy does 
not equate to environmental improvement. "One effective liner 
system is equivalent to any number of [in?]effective liner 
systems in terms to [of?] environmental protection". 10 

(2) Some cost-benefit justification should be considered when 
prescriptively requiring liner systems in excess of what is 
normally considered adequate minimum design redundancy. 10 

(2) Allowing alternative control methods invites legal 
challenge to agency decisions. DEQ should accept suggestions, 
however the agency should be under no obligation to make a 
determination on these suggestions as they relate to a 
particular permit application. 6 

(2) Use "applicant" for "permit applicant". 8 
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340-43-055 

(1) Clarify "inadequately treated". 9 

(2) Define "flood plain, wetlands and seismic instability". 39 

(2) Define "surface waters" 35 

(2) Should delete since leak detection and waste treatment are 
required. 12 

(2) Increase to one mile because dams may break. 26, 33 

(2) 200 feet seems arbitrary--dam failure a danger and should 
be on the order of a mile. 23 

(2) Should have a buffer zone of at least 1,000 feet. 34 

(2) Requirements in (2) may conflict with (3) 34, 37 

(2) 200 feet should read, "one mile"--too many dams break at 
these operations" 20, 31 

(2) 200 foot buffer is inadequate. A minimum 6000 foot buffer 
should be required, with a greater buffer if drainage 
configuration merits. 16 

(2) A 100 foot buffer would be much more practical than 200 
feet. 15 

(2) Use "perennial surface waters" as the scientific term for 
waters that the regulations appear to refer to. 15, 39 

(2) Clarify that a buffer is required for both sides of a 
river or stream, if necessary. and that each shall meet a 
minimum of 1250 feet. 14 

(2) Minimum buffer zone between any chemical process water 
containment structure or conduit, any ore processing site or 
any chemical storage site and surface waters should be 500 
feet. 6 

(3) Contradiction between (2) and (3) needs clarification. 37 

(3) Change the text to 11 ••• or otherwise geologically unstable 
areas are structurally adequate to protect the waters of the 
state during operation, closure and post-closure. 10 

(3) Define "seismic impact zones". 8 
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(2,3) Clarify siting requirements in seismic areas; (2) and 
(3) seem at odds. 4 

(3) Is an unreasonable demand by not being specific about post 
closure requirements. "Post closure" implies forever, which 
is longer than these sites will pose a true threat to the 
environment if measures toward long-term mitigation of toxics 
are taken. 18 

(4) Requirement for secondary containment for all chemical 
conveyances is too broad--should be limited to cyanide 
solutions only. 39 

(4) Secondary containment for pipes is beyond any industry 
standard. 7 

(5) Should require appropriate bonding for perpetuity. 23 

(5) Should require "lifetime bond" since it uses "lifetime of 
pit" term. 20, 31 

(5) The need for a 200 foot buffer between surface water and a 
facility is questionable. Placement within 200 feet of a 
stream could be advantageous for other engineering design 
reasons. 17 

(5) Define "acid" by an acceptable pH range related to 
adjacent springs, wells and groundwater. 15 

(5) Add provisions for dealing with acid water accumulation in 
filled-in pits. 8 

340-43-060 

(1) Run-off from the site should be regulated under DEQ 
stormwater criteria. 10 

(1) 100 year, 24 hour storm should be the minimum standard. 
Any other allowed event should be more stringent. 16 

(1) Use "excessively or abnormally ladened with sediment". 15 

(2) Clarify this requirement. 35 

(2) Define "temporary" or delete; too much chance for abuse of 
this requirement. 16 

(2) Use "the mine material be sloped to minimize erosion". 
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340-43-065 

(1) Specify who bears clean-up responsibility if a containment 
fails. 35 

(1) Should be able to use mine or other local professionals. 
18 

(1) Verify registrations and stamps of registered 
professionals. 8 

(1) Requirement for an independent professional seems overly 
restrictive. The QA/QC should be independent. Perhaps another 
section should address a comprehensive QA/QC procedure with 
independent sign-off. 17 

(1) Inappropriate for DEQ to require engineering designs by 
independent contractors. ORS 469.735(3) expressly states that 
"any person responsible for complying ... shall determine the 
means, methods, processes .... ". The requirement for 
independent contractors is unwarranted and clearly 
inconsistent with the ORS. 10 

(1) Define "registered professional". 7 

(1) Option to "independent" professional would be to let the 
work be done by the mining company and then checked by the 
independent professional. 8 

(2) Define "temporary structures and "materials emplacements". 
14 

340-43-070 

(1) Define wildlife to include "non-game" animals. 37 

(1) Provide alternate off-site source of clean water for 
wildlife, in addition to positive exclusion. 36 

(1) Require positive exclusion from chemical sprayers on top 
of the heap. 34 

(1) Allow fine-spray sprinklers which allow for evaporation of 
excess solution and do not necessarily create ponding. 27 

(1) Do not allow netting--require "totally enclosed tanks and 
ponds" 26 
Must use totally-enclosed tanks and ponds to protect wildlife. 
20, 31, 33 
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(1) All tanks and ponds should be enclosed; the heap should be 
double netted. Fences should be adequate to keep out 
burrowing wildlife. 16 

(1) add "closed containment" to positive exclusion devices 37 

(1) Define "wildlife"; use "vertebrate wildlife". 15 

(1) Rewrite this section to define positive exclusion more 
narrowly. The only positive exclusion is complete 
containment. Fences will not deter small mammals, reptiles or 
amphibians. Netting is more a deterrent than a positive 
exclusion, and drip-irrigation emitters do not necessarily 
eliminate puddling. 14 

(1) Require pregnant and barren ponds be in tanks, that pipes 
replace open ditches, that drip emitters on the top of heaps 
be covered with loose gravel and that all tailings from 
milling operations be dewatered and buried in special lined 
landfill areas. 14 

(1) Need complete description of "wildlife". ALL wildlife 
species must be protected. 13 

(1) Wildlife protection is irrelevant with regards to Oregon 
Water Pollution Control Laws. It may be more appropriate for 
DEQ rules to include a requirement such as: "Permits issued 
pursuant to these rules do not release an operator from his 
obligations under the jurisdiction of applicable agencies, 
including but not limited to, the Oregon Department of Fish 
and Wildlife and U.S. Fish and Wildlife Service." 10 

(1) Establish priority ranking for protective measures with 
impenetrable barriers as highest. Allow netting only upon 
demonstration that impenetrable barriers are impracticable. 9 

(1) Move standards in 70 to 005, General Provisions. 9 

(1) Plans and construction specifications for positive 
exclusion methods proposed by an applicant should be reviewed 
by a reputable, qualified individual or group. 1 

(1) Exclusion devices should be monitored regularly for 
effectiveness. 1 

(1) Clarify that non-game species are included in the wildlife 
definition. 4 

(1) Make positive protection means more explicit; require that 
all process chemicals be totally enclosed in tanks or with 
synthetic covers. 6 

IW\WC8\WC8994 Attachment B-5, Page 12 



(1) If netting is used, the ponds should be rectangular (3:1 
aspect ratio) so they can be netted more easily. 6 

(1) Netting should be polypropylene, solid strand and uv
resistant. 6 

(1) Drip irrigation should be used instead of spraying and the 
emitters covered with gravel to prevent ponding. 6 

(1) All chemical ponds and conveyances should be enclosed with 
an 8-foot high cyclone fence with hardware cloth extending two 
feet below and two feet above the surface. 6 

(1) All tailings should be totally detoxified to remove 
processing chemicals, heavy metals and sulfide. 6 

340-43-075 

(1) Should specifically refer to type of professional as 
"engineer, hydrogeologist, etc. 11 • 34, 35 

(1) Do not need to require "independent"--company engineers 
have more in-depth experience and are equally qualified. 12, 
39 

(4) Requiring tank tightness testing before covering or 
enclosing is not appropriate because some tanks can be tested 
by pressurizing. 39 
Specify third-part quality assurance in -035 since 
installation of each process component requires it. 27 

Requirements are inappropriate unless they are required for 
all industries using chemicals in their processes. This 
section should be limited to exterior tanks where the tank 
bottoms directly contact soils. 39 

340-43-080 

(1) Secondary containment needed only for toxic chemicals-
change "all". 12 

(3) (a) Define "failure" or delete (thickness has no realistic 
correlation to liner performance. 11 

(3c) Require electronic sensors for "immediate leak 
detection". 26 

(3c) 24 hours too long--use electronic means to detect as soon 
as leak occurs. 23 

(3) (c) Need detection sooner than 24 hours--use electronic 
rather than mechanical detection system. 20, 31, 33 
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(3) (c) 24 hours is too long for detection of leaks. BAT 
should be specified and a minimum time should be set; perhaps 
8 hours. Applicant should show why 8 hours can't be met. 16 

(3) (c) This implies a third containment system in order to be 
able to detect leaks in the secondary containment system. 11 

(3) (d) Delete after "24 hours" in line 6. Operator may be 
allowed to prove it was not possible to act or complete 
removal within 24 hours, but 24 hours should be standard. 16 

(4a) Should read "liner". 11 

(5a) Should require 110% of capacity, plus estimated amount of 
run-on from 25 year storm. 16 

(5c) 24 hours too long--use electronic sensors. 26 

(5c) Eliminate this section (see 3c). 23 

(5c) Change section because 24 hours too long. 20 1 31 

(5c) 24 hours is too long for detection of leaks; require same 
as my comment in (3) (c). 16 

(6) Use "inspected on a daily basis when in use. 15 

Should be provisions for bringing existing mining operations 
into compliance with regard to secondary containment. 16 

340-43-085 

(3) Change wording " ... of this section, and shall provide 
monthly summary reports to the department. 14 

Require periodic inspections of structures, tanks and other 
facilities by an independent, registered consultant who makes 
written findings. 16 

Inspection timing should be determined by the type of system 
rather than by regulation. 7 

340-43-090 

(1) Must specify requirements for on-off pads. 26 

(1) "variations" is too open-ended and potentially useful to 
companies determined to bypass the rules. 23 

(1) Should identify the possible "variations". 20, 31, 33 

(1) Define "variations". 16 
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(2), (6) Do not allow lesser standards for temporary, overflow 
or emergency structures. 16 

(2) Should not allow lesser requirements for cyanide 
containing structures. 26 

(2) Should eliminate lesser requirements for emergency ponds. 
20, 31, 33 

(3) Table !--operating volume may be low since solution 
concentrations and slime precipitation must be considered. 12 

(3) clarify Table I--to remove ambiguity that both ponds 
should have the required capacity. 38 

(3) Impractical and unnecessary to design process water ponds 
for containment of rinse volumes. Process waters contained in 
solution ponds can be detoxified and recirculated as rinse 
water should it be necessary to rinse a heap prematurely. 10 

(3) Should require containment volume for the anticipated 
operating volume, the design storm (100 year, 24 hour) and two 
feet of freeboard. Require excess capacity for drain-down, 
depending upon availability of back-up power sources. The 
rain on snow event should be required only when there is 
increased risk to human health or the environment. 10 

(3) Delete rinse volume--assume it will be the operating 
volume. 39 

(3) The projected draindown volume and the climatic surge 
volume should be determined by the applicant and only the 
largest volume required. 39 

(4) Triple liner and 36" of clay are unnecessary--double liner 
and 12" works well. 28 

(4) Change design requirements for pads to more closely 
reflect current standards and practice in neighboring states. 
24 

(4) Include provision for more flexibility in pad design if 
site conditions so warrant. 24 

(4) Add a figure to describe the liner system. 8 

(4) Prudent minimum design criteria should be a synthetic 
primary liner overlying an effective leak detection and 
removal system. The secondary liner should be equivalent to 
12 inches of compacted soil with a maximum permeability of 10-
6 cm/sec. 10 
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(4) The minimum synthetic liner thickness should be specified. 
11 

(4) Define "free flow", specify the head on the liner. 11 

(4) Define the basis for the one-week requirement. 11 

(4) The liner designs are too restrictive--should allow triple 
liner with 36" base or LDS as described or monitoring wells. 
38 

(4) Triple liner is unnecessary and excessive. NRC doesn't 
require this degree of caution. Double liner is more than 
adequate. 15 

(4) "Maximum permeability" should read "coefficient of 
permeability". 11 

(4) Leak detection system performance requirement appears to 
be unrealistically conservative. DEQ should provide the 
reasoning behind establishing this prescriptive requirement. 
10 

(4) 36 inches is excessive; 12 inches is protective. 14 

(4) A 36 11 clay liner is excessive and probably unworkable. 7 

(4) Triple liners are overkill--should allow soil attenuation 
of cyanide. 32 

(4b) Minimum permeability of synthetic liners should be lOE-7 
cm/sec. 26 

(4) (b) drainage nets or other alternates to the specified 12 
inches should be considered. 11 

(4c) "one week" too long for detection of leaks. 23 

(4c) Specify the head. 8 

(4) (c) The intention of this regulation is to require a 
standard (single) composite liner. The work "double" should 
be deleted to prevent confusion with the term "double 
composite liner". 11 

(4) (c) Specify the head. 8 

(4) Triple liner is excessive--fails to take natural 
degradation processes in surrounding soil. 22 
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(5) Leak detection requirements excessively stringent and 
fails to set realistic points of compliance at a reasonable 
distance from the facility. 22 

(5) (b) and (c) List the minimum thickness as is done in 
(4)(b). 8 

(4) (c) & (5) (c) Should use two leak detection systems 
operating independently and simultaneously between the three 
pad liners. Electronic moisture sensors are far superior to 
mechanical devices. 19, 20, 26, 31, 33 

(4,5) Leak detection sensors should be placed between both 
sets of liners, not just between middle and top liners. 16 

(5a) 36" of lOD-7 clay is overkill 35 

(5b) Specify the minimum thickness. 8 

(4,5,7) Rules require more protection from puncture and 
leakage from the pad than the pond and the head is limited to 
2 feet on the pad. Should be some trade-off in liner 
construction. 17 

(5c) Specify the head. 8 

(6) Do not allow emergency ponds--they would be used too 
often. 2 6, 3 3 

(6) Time limit should be stated for allowable use of emergency 
ponds. 1 

(6) Make "infrequently and for short periods of time" more 
specific. The ponds should be used only in emergency 
situations. 9 

(6) Define "infrequently" and "short periods of time". 11 

(6) Change wording; " •.. may be constructed as an [alternative] 
back-up to larger pregnant and barren ponds. The emergency 
pond may be constructed to a lesser standard which still 
ensures protection of human health and the environment ..... and 
for time periods not to exceed 48 hours [short periods of 
time]. Add, All uses of the emergency pond shall be reported 
to the department immediately. 14 

(7) Leak detection is just as important for emergency ponds. 
14 

(8) Should not limit depth to 24 inches since pond liners are 
the same and depth is not limited. 15 
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(9) Operator should conduct quarterly emergency drills which 
are observed by an independent observer making a written 
analysis of the drill; operators who fail to train should be 
shut down until they demonstrate capability to respond to 
emergencies. 16 

(9) This rule needs more definitive standards regarding 
protection of human health and the environment during 
temporary closure and should define a limit so a permittee 
cannot walk away from a site for years .. Require prior notice 
of temporary closure and require ongoing maintenance, 
monitoring and reporting during closure. 14 

(10) Requirement for leak repair "at first opportunity" too 
vague. Operation should immediately cease when leak is 
detected and the fix should be inspected by DEQ prior to 
resumption of operations. 6 

(10) Change wording; " .•• actual liquid depth shall [either be 
repaired at the first opportunity] be reported to the 
department immediately and repaired under department 
supervision and [or] ••. below the specified rate until reoair 
is certified by the department to be complete. [The Department 
shall set a time schedule for repair with the permittee, if 
necessary.] 14 

(10) Use EPA guideline for acceptable leakage (Background 
Document on Proposed Liner & Leak Detection Rule) of 2500 
gallons per day per acre which requires closure or repair. 39 

(10) Operation of pad should be shut down while leak is being 
repaired. 16 

(10) Should suspend operations at once until repairs are made. 
23, 26 

(10) Replace entire section with "Operations shall be 
discontinued while the pad is unloaded and the detectable leak 
is repaired" 20, 31, 33 

(11) Clarify intent of last sentence. Suggest "If the spent 
ore is shown to be potentially acid generating, the permittee 
shall submit a plan to prevent acid generation after heap 
abandonment and reclamation." 17 

(11) Should not be left to operator to determine if spent ore 
will be acid generating. Should be a timeline for submitting 
and implementing plan to deal with acid generating spent ore. 
16 

Coefficient of permeability and thickness are equivalent 
trade-offs with soil/clay liners. 11 
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No basis for the prescriptive liner system requirement, nor 
any relief from the prescriptive requirement based on site
specific conditions. 10 

Allow lower design standards for smaller leach operations; 
e.g., a pad with 15' of ore does not need the same depth of 
underlayment as one with an ore height of 90'. Set 
requirements on tonnage/area basis. 24 

A figure would be helpful to describe the liner system. 8 

Level of containment is unreasonably high; the minimum 
prescriptive standard and evaluation of acid generating waste 
is inadequately addressed. 30 

340-43-095 

(1) Liners not needed if chemicals and metals are removed. 10 

(1) Delete "second consideration". The process indicated by 
"first consideration" is the only acceptable process for 
detoxification. 16 

(1) Unnecessary and excessive to detoxify since pond is lined. 
15 

(1) Should spell out why prefer removal over detoxification. 
37 

(1) Eliminate "second consideration"--should be no second 
consideration 20, 27, 31, 33 

(2) Values for ANP/AGP should serve as "trigger values" to 
initiate kinetic testing. The results of the kinetic tests 
should determine whether or not acid generation is likely to 
occur. 10 

(3) A test is needed to demonstrate that non-acid-generating 
tailings also are not toxic metal producers. Use TCLP 1311. 
17 

(3) EPA Method 1312 (Synthetic Precipitation Leaching 
Procedure more nearly simulates processes expected to occur 
with mine wastes and tailings than TCLP 1311. 10 

(3) Should require 36 inches, not 12 inches. 16 

(3) Specify the criteria DEQ will use to determine whether 
disposal of tailings in slurry form will be allowed. Allow 
only upon demonstration that disposal in de-watered form is 
impracticable. Amend (3) to require criteria of Table 2 and 
of 070 -- both must be met. 9 
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(3) Tables 2 and 3 are generic values. The limits should be 
determined on a site-specific basis. 7 

(3) All values in Tables 2 and 3 correspond to the EPA 
recommended levels using either method except copper and zinc. 
The maximum EPA values for these two elements are 20 and 100 
times higher that the values in Tables 2 and 3. There is no 
apparent basis for this selective discrimination on copper and 
zinc. 10 

(3b) The criteria in Tables 2 and 3 will not prevent wildlife 
deaths with exposure to the slurry or dewatered solids. (data 
was provided) 14 

(3b4b) Should use EPA Method 1312 instead of 1311. 12 

(3b4b) Should use a multiplier of 100 for cyanide also--allow 
20 mg/kg for WAD cyanide and 1000 mg/kg total cyanide. 12 

(3b4b) Allow material passing 1311 (or 1312) to be placed in 
an unlined pond or a pond with a minimal 12 inch impervious 
clay liner. 12 

(3b4b) Criteria for tailings impossible--because they are 
below the average crustal abundance for many of the metals. 
22 

(3) (c) Should read "minimum thickness of 36 inches" 20, 23, 
26, 31 

(3) (c) Liner not required under non-toxic, dewatered (or even 
wet) tailing structure. Should allow drainage; specify 
whether the collection system is a surface or subsurface 
structure. 17 

(4) Soils in the area contain "trace elements" at levels 
greater than those proposed for tailings (e.g. arsenic at 100-
500 ppm, background is 10-12 ppm) 21 

(4) Clarify objective of this section. Alternative is to 
screen the tailings for sulfide and heavy metals. If neither 
are present, allow disposal under DOGAMI regulations with 
attention to long-term stability, re-vegetation, etc. 17 

(4) If toxic metals were present in the liquid, must address 
protection of wildlife. The standards should address more 
than cyanide concentration in the tailings water and should be 
worked out with ODF&W. 17 

(4) If the solid portion exceeds the TCLP limits or if acid 
generation is possible, a lined impoundment with long-term 
stability would be the appropriate control technology. 17 
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(4) The present draft implies that any rock with metal levels 
exceeding the TCLP criteria would fall under Oregon's 
hazardous waste rules. This should be very clearly stated if 
this is the intent. 17 

(4) The screening method for acid and toxics needs careful 
evaluation. Total sulfur determinations should be done with 
LECO furnace methods; other methods fail to detect low levels 
of pyrite that can readily oxidize. 17 

(4) For low levels of pyrite, a specific amount of CaC03 
should be specified rather than the ratio; suggest somewhere 
between five and 20 tons of CaC03. 17 

(4) Should use kinetic testing, especially for low levels of 
pyrite. 17 

(4) Total sulfur (sulfide) of 1 g/kg is too low and doesn't 
measure the susceptibility of rocks to contribute acid; use 
another method. 15 

(4) Sulfide or pyritic sulfur appropriate indicator of acid 
generating potential--determine by ASTM Method 02493 or 
difference between total and sulfate sulfur. 10 

(4) Define ''separate facility"--Arlington or on-site? 8 

(4) Dry tailings are emphasized; good argument can be made for 
permanent storage of saturated tailings. 17, 22 

(4a) Define "separate facility" (on-site or off-site?). 8 

(4b) Zinc requirement is too low--secondary drinking-water 
standard is 5 mg/l. Operations using Merrill-Crowe zinc-dust 
precipitation may have 200 mg/l or higher zinc in the 
tailings. Delete zinc from Tables 2 and 3. 39 

(4b) Tailings detoxification levels of Tables 2 & 3 are not 
technically or economically possible--Nevada considers 20-50 
mg/l WAD as being detoxified. 39 

(4b) This section seems to allow (a) to be violated--is that 
the intent? 8 

(4b) Cyanide removal is a new and unproven technology compared 
with INCO S02/air. SCN- and CNO- should be removed from Table 
2 because there is no basis for regulating them and they are 
produced by the process. 40 

(4b) Only known technology for removing SCN- and CNO- is 
chlorine which is discouraged in the rules. By products of 
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chlorine are ammonia and possible chlorinated compounds, both 
of which can be more toxic than SCN- or CNO-. 40 

340-43-100 

(2) Change wording to: The closure plan must be compatible 
with the reclamation plan on file with DOGAMI. 8 

(4) Allow pond liners to be buried in place rather than 
removing them to another disposal site. 28 

(4) Should regulate mining under RCRA-D 

(4) (b) Specify type of cover and that it will withstand 
seismic events and penetration by large roots. 20, 26, 31 

(4) (b) Heap cover will prevent natural degradation of cyanide. 
Heaps also contain minerals, water and fertilizer that help 
sustain vegetation better than an impermeable cover. 18 

(4b) If spent ore is detoxified to the rule requirements, 
should not have to cover. Soil cover will deplete thin-soil 
areas of Oregon. 38, 39 

(4) (b) and (4) should include the word "native" to specify 
vegetation to ensure that the species are adapted to the site. 
34 

(4) (c) Sludges should be left in heap ponds as an appropriate 
means of disposal. 18 

(4) (b) Should allow some spent and detoxified ore to be pushed 
off the edge of the pad to facilitate re-contouring for 
reclamation. Clarify last sentence. 17 

(4) Low-permeability and soil layers will not provide any 
erosion protection for the coarse material on the pad. 17 

(4) The cover to prevent water infiltration should be 
specified. Should be designed to withstand penetration by 
roots, seismic events and other likely intrusive events. 16 

(4) After a heap is detoxified to the criteria of Table 4, it 
should be considered to meet closure requirements. 
Unnecessary to require a low-permeability layer over the 
material unless there is a toxic-metal issue. The environment 
is not well served by "encapsulating" residual low-levels of 
cyanides unless such measures are necessary to contain other 
materials deleterious to the environment. 10 

(4) Should the heap need a cover if it has been detoxified? 4 
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(4) Requirements are too vague; the heaps and mining waste 
products should be totally detoxified and backfilled, 
otherwise should require strict containment. 6 

(4) How will water infiltration be monitored? 4 

(4) Table 4 is generic values. The limits should be 
determined on a site-specific basis. 7 

(4) (c) Why remove the liner and bury it someplace else? 7 

(4c) Define "inert material". 8 

(5) Tailings should not be covered for same reasons given in 
( 4) • 18 

(5) Define the "low permeability layer" 20, 26, 31 

(5) Requiring low-permeability covers on non-toxic materials 
could, in some locations, be counter productive. Letting water 
drain through could be preferable to having it flow over the 
edges. 17 

(4) (a), (5) Should require analysis for heavy metals, not just 
for residual cyanides. 14 

(6) Should require a "lifetime" bond. 20, 26, 31 

(6) Should require a bond to make repairs if containment 
fails. 16 

(4) (b), (5) and (6) Terminology is too vague. Requirement 
that the closed facility should be environmentally stable for 
"an indefinite period of time" is too broad to be able to 
develop a post-closure plan and to determine financial 
assurance requirements for post-closure monitoring. 11 

340-43-110 

30 years too long, given the other protective provisions of 
the rule. 38 

Require monitoring for 30 years; if leakage occurs, monitor 
for 30 years from the date of last pollutant release. 34 

Monitoring for 30 years is out of the question-unnecessarily 
expensive; why not 2 years? 28 

Replace "may" with must. 23, 26 

In line 1 should read permit must be continued. 20, 31 
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In line 1, delete "may" and insert "must"; all costs of 
monitoring should be borne by operator and guaranteed by an 
adequate bond. 16 

Change wording: " ... permit (may] shall be continued ... for a 
(nominal] period of at least thirty •.. and (would] shall 
include ... monitoring by the permittee "14 

Define "periodic" monitoring. 13 

If mining companies are allowed to monitor their own 
operations, DEQ should have the authority to conduct un
announced quality control reviews of monitoring methods and 
results. 13 

A 30 year post-closure monitoring period is inconsistent with 
the non-hazardous nature of most mining waste. Require post
closure monitoring for a pre-determined period following 
demonstrated site stabilization, perhaps consistent with a 
permit renewal term of five years. 10 

Monitoring period should be based on the system and technology 
(rather than an arbitrary 30 years). 7 

340-43-115 

Limit "toxic" only to chemicals, materials and wastes 
identified as "hazardous" under 40 CFR Parts 260 and 261. 12 

(1) Change wording; 11 ••• the permit and in a manner that will 
not adversely impact human health and the environment. 14 

(2h) Add after word wildlife, including non-game species. 37 

(2) Disposal plan should include analysis of potential impacts 
to Areas of Special Concern and to Fisheries, as well as to 
wildlife and sensitive plants. 13 

(2) Require demonstration that disposal of wastewater will not 
adversely affect wildlife, sensitive plant species or aquatic 
life. 9 

340-43-120 

(1) Change to "pits must be backfilled". 23 

(1) Eliminate present wording. Add requirement that pit must 
be refilled and aquifers must be restructured. 20, 31, 33 

(1) Mining sites, aquifers and pits must be fully restored. 19 
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(1) Add requirement that pond be fenced for wildlife 
protection. 34 

(1) Delete. This section must require the restoration of pits 
by filling in with detoxified wastes, reclamation of aquifers 
and surface areas. 16 

(2e) Requirement of liner under the pond seems conditional and 
doesn't address site conditions. 18 

(2) (b) This would leave even greater scar and would place more 
acid-generating material in a disposal facility. 14 

(2c) Has potential for failure of the cap, especially on steep 
slopes. 14 

(2d) Requires perpetual treatment with related costs and 
potential for failure. 14 

(2e) Has potential for failure that requires perpetual 
monitoring and remedial action, as well as exclusion from 
wildlife access. 14 

(2) Only (a) and (f) should be allowed. 14 

(2f) Change wording; 11 
••• of the pit(s) [above the water table] 

to the level necessary to [reduce] prevent oxidation of 
residual acid-generating materials. 14 

(2e) Omit possibility of a liner under the pond in a pit; it 
may prevent groundwater contamination but a toxic pond could 
endanger wildlife. 1 

(2f) State criteria used to decide what materials will be 
suitable for backfill material. 4 

(2f) Pit backfilling is necessary in all cases to protect 
wildlife and water quality and should be a condition of 
mining. 6 

(2f) Requirements for backfilling should be spelled out with 
strict guidelines which will also help DEQ avert legal 
challenge for arbitrariness. 6 

Jerry Turnbaugh 
Industrial & On-Site Waste Section 
Water Quality Division 
Oregon Department of Environmental Quality 

9/18/91 
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LIST OF REFERENCED COMMENTATORS 

1. U.S. Dept. of the Interior 
Fish and Wildlife Service 

2. Bob Powne 

3. Malheur Mining 

4. Native Plant Society of Oregon 

5. Cornelia DuBois 

6. National Wildlife Federation 

7. E. L. Hunsaker III 

8. Oregon Water Resource Department 

9. Oregon Department of Fish and Wildlife 

10. Knight Piesold and Co. 

11. Jim Coskey 

12. Simplot Resources 

13. The Wildlife Society 

14. Oregon Environmental Council 

15. Chris Broili, Marvin Niccum 

16. David M. Johns 

17. Oregon Department of Geology and Mineral Industries 

18. Loren A. Lovejoy 

19. Thea Weiss Tarbet 

20. Fred Farrand, Pat Thomassen 

21. Phelps Dodge Mining Company 

22. Ernest K. Lehman & Associates 

23. Michael A. Sequeira 

24. John H. Cogswell 

25. Teck Corporation 

IW\WC8\WC8761 (9-18-91) Attachment B-5, Page 26 



26. Concerned Citizens for Responsible Mining 

27. U.S. Department of the Interior, Bureau of Mines 

28. City of Nyssa 

29. Orval R. Layton 

30. sunshine Mining Company 

31. Ralph steils 

32. Horizon Gold Corporation 

33. Willamette University 

34. Valerie R. Elliot 

35. Dan Maws 

36. Grant County Conservationists 

37. Sierra Club 

38. Glenbrook Nickel Company 

39. Merco Minerals Company 

40. INCO Exploration and Technical Services, Inc. 
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Attachment B-6 

RESPONSE TO PUBLIC COMMENT REGARDING PROPOSED DEQ CHEMICAL 
MINING RULES (OAR CHAPTER 340, DIVISION 43) 

comment: Public Policy Issues 

Considerable testimony was received on issues that are 
essentially "public policy" issues; e.g. whether Oregon should 
allow chemical mining at all, what should be the trade-offs 
between the possible adverse environmental impacts of chemical 
mining or open-pit mines and economic development, etc. 

Response: The Department has not made recommendations on these 
public policy issues. The following comments and responses are 
directed primarily toward the technical issues raised by the 
proposed rules. 

comment: Department's Regulatory Authority 

Commentators questioned the Department's authority to regulate 
chemical mining under its water-quality rules, rather than its 
solid-waste rules. It was suggested that the Department wait 
until EPA (the US Environmental Protection Agency) promulgates 
rules to govern chemical mining. It was also suggested that 
DOGAMI (Oregon Department of Geology and Mineral Industries) or 
the federal agencies should regulate mining, rather than the 
Department. 

Response: The EQC (Environmental Quality Commission) has 
reviewed its regulatory responsibilities relative to mining and 
environmental protection and has concluded that the potential 
for adverse environmental impact resulting from large-scale 
chemical mining, especially mining of the open-pit type, is 
great enough that the Department should be regulating such 
mining. 

The EQC requested that the Department propose rules to regulate 
chemical mining. The Department believes it is inappropriate to 
wait for EPA to promulgate rules, since it is not certain when, 
or if, EPA will do so. Further, the Department considers that 
the greatest potential adverse environmental impact from 
chemical mining is to waters of the state and has, therefore, 
chosen to propose regulation of mining under its water quality 
protection authority. 

The proposed rules exempt chemical mining operations that would 
otherwise need one, from obtaining a state hazardous waste 
treatment or disposal permit if process wastes are treated to 
the criteria contained in the proposed rules. 
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The Department understands that it has environmental protection 
responsibility on federal lands as well as state and private 
lands and recommends the exercise of that responsibility in the 
case of mining rather than relying on the federal agencies 
involved to provide the necessary environmental protection 
regulation. 

Comment: Recognition of Environmentally-sensitive Special Areas 

Some commentators felt that the proposed rules should give 
consideration to special areas of concern; e.g., State Parks, 
Research Natural Areas, BLM areas of Critical Environmental 
Concern, Endangered Species habitat, State Natural Heritage 
Conservation Areas, etc. 

Response: The proposed rules do not single out any one type of 
environmental situation. The proposed rules attempt to 
adequately address all environmental concerns, regardless of 
their particular setting. 

Comment: Permit Application Information and Baseline Data 
Collection 

Some commentators were concerned that the requirements for 
baseline data and environmental characterization were too 
extensive and duplicated the data required by DOGAMI and the 
federal EA (Environmental Assessment), EIS (Environmental Impact 
Statement) process. 

Other commentators recommended that all environmental data be 
collected and verified by the Department or a third-party 
contractor to ensure the validity of the data. 

Response: The proposed rules are not intended to require 
unnecessary duplication of data and other information required 
in its permitting process. The rules provide that the 
Department will accept applicable data that permit applicants 
have gathered to fulfill their other permitting requirements. 

The Department will review the baseline data applicable to its 
permit and may further verify, using internal or external 
resources, critical portions of the data. 

Comment: Plans Review by the Department 

There was some comment regarding the purpose, scope, and timing 
of the Departmental plan review process ref erred to in the 
proposed rules. 

Response: The Department believes that its plan review process 
and responsibilities are effective and adequately described 
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elsewhere in its rules and has not proposed to change them in 
this set of rules. 

comment: Grandfathering Provision 

It was suggested that the rules include a "grandfathering" 
provision for existing facilities which may be successfully 
operating with a lesser degree of design containment. 

Response: The proposed rules provide that the Department may, 
in accordance with a written compliance schedule, grant 
reasonable time for existing facilities to comply with the 
proposed rules. 

comment: site-specific Flexibility and Formal variance from the 
Proposed Rules 

A significant part of the comment related to the desirability on 
the part of potential permit applicants for site-specific 
flexibility in applying general performance-based rules and the 
desirability on the part of others in rigidly applying very 
prescriptive rules. 

Response: The Department has attempted to strike a compromise 
in its proposed rules between rules that are performance-based 
and those that specification-based. The rules contain design, 
operation and closure guidelines that provide a relatively high 
degree of specificity. On the other hand, the Department 
recognizes that each site can differ significantly from the next 
and has acknowledged this in the proposed rules by allowing 
alternate environmental protective means if the permit applicant 
can demonstrate that they provide equivalent protection. 

The Department has deleted the variance provision in this 
version of the proposed rules because it feels there is 
sufficient flexibility in the rules to allow it to fit the 
requirements of the rules to the situation. The Department is 
regularly called upon to make decisions regarding permits that 
are based on its best professional judgment since it is 
impossible to write rules that are sufficiently complete and 
explicit to address every situation. 

comment: siting Prohibitions 

Considerable comment was made on the prohibitions against siting 
mine-waste facilities in areas of seismic instability and on the 
appropriate width of the buffer zone between facilities and 
surface waters. Suggestions on the appropriate buffer zone 
width ranged from the proposed 200 feet up to a mile or more. 

Response: The Department has deleted prohibitions against 
siting mine-waste disposal facilities in areas of seismic 
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instability in the present proposed rules because such areas are 
hard to define and because dams and other retaining structures 
must be designed to accommodate anticipated seismic loadings 
anyway. The general prohibitions against siting facilities 
within 200 feet of surface water and in wetlands are retained. 

The Department has retained the 200-foot minimum width as being 
sufficient to provide at least some margin of safety from 
readily-identifiable spills or leaks. 

comment: Requirement for Design by Independent Professionals 

Considerable comment was directed at whether an "independent" 
professional person should be required for designing retaining 
structures, foundations, and materials emplacements. Some 
mining companies regard their registered professionals as being 
competent and qualified by experience to perform such design 
work. On the other hand, considerable comment urged the added 
"safety factor" of a qualified professional who is independent 
of the permittee. 

Response: The Department recommendation proposes to delete the 
"independent" requirement so that mining companies are not 
precluded from using their own design expertise. 

However, the Department has added a provision which allows it to 
require the permittee to hire a third-party consultant subject 
to approval by the Department, to review the facility plans and 
specifications and to monitor the course of construction. 

comment: Wildlife Protection 

Appropriate means of protecting wildlife against the toxic 
effects of chemical processing solutions was a topic of major 
comment. The proposed rules required positive exclusion of 
wildlife from chemical processing solutions and wastewaters as 
the only sure means of preventing wildlife mortality. 
Commentators asked for a definition of wildlife, and variously 
objected to or approved the positive exclusion requirement. 

Response: The Department has not proposed to define "wildlife" 
but to continue to use the word in its broadest sense. The 
Department has modified its positive exclusion provision by 
requiring exclusion only from those solutions and wastewaters 
that pose a threat to wildlife, as determined by ODF&W (Oregon 
Department of Fish and Wildlife). Passage of HB 2244 by the 
1991 Oregon Legislature required ODF&W to establish standards by 
rule for wildlife protection. 
The Department has defined "positive exclusion" in the present 
proposed rules as the use of pipes, fences, netting covers and 
heap-leach drip-irrigation emitters or covered emitters. 
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Reference to hazing has been deleted since positive exclusion is 
required and hazing is felt to be, at best, a non-positive 
exclusion means. 

The Department will waive the positive exclusion requirement if 
ODF&W certifies to the Department that the project is designed 
such that it will adequately protect wildlife. 

comment: Requirements for containment Tanks 

The earlier proposed rules contained a section on requirements 
for tanks used for containment of chemicals. Little comment was 
received regarding tanks except that tanks were generally 
regarded as being more protective than lined ponds. 

Response: The Department has deleted the entire section on 
tanks from the present proposed rules. The Department feels it 
has adequate authority through its design and specification 
review process to ensure the proper installation and operations 
of tanks containing chemicals. It was also felt that inclusion 
of the rather extensive section on tanks tended to confuse the 
proposed rules and make them more difficult to understand. 

Comment: Lesser Design Standards for Emergency Ponds 

A number of commentators were concerned that emergency overflow 
ponds should not be allowed or should be designed to as strict a 
standard as the working ponds. 

Response: The Department has retained provision for emergency 
ponds to be used in a temporary fashion and designed to a lesser 
liner standard than the working ponds. Emergency ponds provide 
an important margin of safety against accidental flooding and 
the Department is confident that it can prevent abuse of the 
intended temporary use of the ponds by means of permit 
conditions. 

comment: Heap-Leach Facility Liner Requirements 

Extensive comment was received on the proposed design criteria 
for heap-leach pad liners. Comments ranged from the position 
that the proposed "triple liner" configuration consisting of a 
low-permeability soil/clay bottom liner and two flexible
membrane synthetic liners with a leak detection system in 
between was barely adequate, to the position that it was grossly 
overprotective. 

Response: The Department has retained the triple liner 
configuration with a "between-liner" leak detection system. It 
was decided that the value of the between-liner leak detection 
system outweighed any disadvantage of the third liner. 
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comment: Repair of Heap-Leach Leaks 

Considerable comment was received on the difficulty of 
determining the acceptable leak rate that the Department 
specified. 

Response: The Department has continued the repair requirement 
and has included in the proposed rules the graduated response 
program suggested by the Oregon Mining Council. 

comment: End-of-Pipe Treatment of Mill Tailings 

The proposed detoxification requirement and accompanying numeric 
detoxification criteria for mill tailings caused extensive 
comment. Comment ranged from rejection of the requirement as 
being impractical and unnecessary to full approval. 

Response: The Department has specified cyanide recovery and re
use as the required detoxification technology. The permittee is 
required under the present proposed rules to conduct tests on 
their tailings to determine the lowest practicable concentration 
of WAD (weak-acid dissociable) cyanide attainable. The 
Department has, however, proposed a maximum allowable 
concentration of WAD cyanide of 30 ppm (parts per million) as a 
technology-based criterion. 

The 30 ppm WAD cyanide criterion is not intended to be 
protective of wildlife. The Department will rely on ODF&W to 
determine the appropriate wildlife protection criteria for 
chemical mining processing solutions and wastes. 

The proposed rules specify that mill tailings shall pass the EPA 
TCLP (toxicity characteristic leach procedure) Method 1311 test 
or else they will be considered a state hazardous waste and must 
be regulated under the state hazardous waste program. 

comment: Mill Tailings Pond Liner Requirement 

Some commentators objected to the proposed liner requirements on 
the basis that they were over-protective and expensive. 
Other commentators supported the liners as being appropriate for 
protection against leakage. 

Response: The Department has retained the proposed double liner 
system for tailings, with no distinction as to whether the 
tailings are potentially acid-generating or are deposited as a 
slurry or as dewatered solids. 

comment: Heap-Leach Facility Closure 

Some commentators objected to the separate detoxification 
criteria for spent ore on the heap and the rinsate. The 
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criteria were considered to be too stringent and too difficult 
to measure since generally-accepted standard analytical methods 
are not available. Other commentators supported the 
requirements as being appropriate. 

Other objections related to the requirement for cover layers on 
the heap. The argument was made that cyanide detoxification 
could better take place if the heap were left open to the 
elements. 

Response: The Department has simplified the heap detoxification 
requirement by specifying only a maximum allowable WAD cyanide 
rinsate concentration of 0.2 ppm. It is assumed that once the 
rinsate reaches 0.2 ppm, only the relatively stable cyanide 
compounds will be left in the heap. 

The spent ore is required to pass the EPA TCLP Method 1311 test 
or it will be considered a state hazardous waste. 

The Department has also retained the cover requirement as an 
appropriate means of preventing possible long-term acid-water 
generation and release of cyanide and toxic metals by water and 
oxygen infiltration. 

comment: Mill Tailings Disposal Facility Closure 

Comments regarding closure requirements for the tailings 
facility were generally the same as those for closure of the 
leach heap. 

Response: The Department continues to assume that the best 
means of preventing long-term release of toxic materials from a 
closed tailings facility is end-of-pipe detoxification prior to 
disposal, addition of acid-neutralizing materials to the 
tailings, if necessary, and installation of a composite cap that 
will exclude infiltration of water and oxygen. These 
requirements have been continued in the present proposed rules. 

comment: Post-Closure Monitoring 

Comments on the period for post-closure monitoring of potential 
releases from the disposal facilities ranged from nothing to 30 
years and more. 

Response: The Department will require post-closure monitoring 
in its permit with regular review of the data to determine the 
effectiveness closure. If toxic leakage problems arise, the 
Department has the authority to modify the permit to include 
remedial action to solve the problem. The present proposed 
rules specify that the Department may continue its permit in 
effect for up to 30 years. 
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The Department will also coordinate closure monitoring with 
DOGAMI and consult with them on retention of security funds that 
may be needed for remedial action to correct problems from 
ineffective closure. 

Once closure is considered to be effective, the permit may be 
terminated. 

Comment: Open-Pit Closure Requirements 

Considerable interest was shown by commentators on the 
guidelines for closure of the open pit. Most of the comment was 
directed at additional requirements, especially backfilling of 
the pits and restructuring of affected aquifers. 

Response: The Department has generally addressed the potential 
problems of acid-water formation and collection in residual open 
pits in the draft rules by requiring the permittee to estimate 
from the site data what the potential for problems is and to 
address several specific strategies for possible alleviation of 
the problem. 

Complete backfilling of open pits is not necessarily a water
pollution prevention method and thus the Department has not 
included backfilling as a requirement per se. Other protective 
regulations exist (DEQ groundwater protection rules) and WRD's 
(Oregon Water Resources Department rules) that also relate to 
potential water pollution problems arising from residual mining 
pits. 

Jerry Turnbaugh 
Industrial & On-Site Waste Section 
Water Quality Division 
Oregon Department of Environmental Quality 
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Kev for revisions to June 14. 1991 Draft: Attachment B-7 
Added Text 
Deletea 'f'elft 

OAR 

O.",R 

OAR 

OAR 

OAR 

OAR 

OAR 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

MINING OPERATIONS WHICH USE CYANIDE OR O'PllER 'POXIC 
CHEMICALS 'PO EX'PRAC'P METALS OR ME'PAL BEARING 

MINERALS FROM ORES 

340-43-005 

340 43 010 

340-43-0l5Q 

340-43-0~15 

340-43-025Q 

340-43-0-3-{}25 

340-43-035Q 

Purpose 

Seepe 

Definitions 

Permit Required 

Permit Application lHfermatieH 

Plans and Specifications 

Design, Construction, Operation and Closure 
Requirements 

OAR 340 43 040 GraHtiH§ ef VariaHees frem Speeifiea 
ReE{uiremeHts 

OAR 340-43-035-045 Exemption from State Permits for Hazardous 
Waste Treatment or Disposal Facilities 

GUIDELINES FOR THE DESIGN, CONSTRUCTION, OPERATION AND 
CLOSURE OF CHEMICAL MINING OPERATIONS SUBJEG'f' 'f'O '±'!IESE RULES 

OAR 340-43-040G5G Purpose 

OAR 340-43-045~ General Provisions 

OAR 340-43-050~ Control of Surface Water Run-On and Run-Off 
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OAR 340-43-055~ Physical Stability of Retaining Structures 
and Emplaced Mine Materials 

OAR 340-43-060~ Protection of Wildlife 

OAR 349 43 975 GaiaeliRes fe£ Besi~R aRa IRstallatieR ef 
Vat Leaeh 'PaHks, Vessels aHa SeeeHaa£y 
GeHtaiHmeHt Systems 

OAR 349 43 989 GaiaeliHes fe£ GeHtaiHmeHt aHa BeteetieH ef 
Releases f£em Vat Leaeh 'PaHks, Vessels aHa 
SeeeHaa£y GeHtaiHmeHt Systems 

OAR 349 43 985 GaiaeliHes fe£ IHs~eetieH ef Vat Leaeh 
'PaHks, Vessels aHa SeeeHaa£y GeHtaiHmeHt 
Systems 

OAR 340-43-065{}9-{} Guidelines for Design, Construction, and 
Operation of Heap-Leach Facilities 

OAR 340-43-070{)-9-5- Guidelines for Disposal of Mill Tailings 

OAR 340-43-075 Guidelines for Disposal or Storaae of 
Wasterock, Low-Grade Ore and Other Mined 
Materials 

OAR 340-43-080~ Guidelines for Heap-Leach and Tailings 
Disposal Facility Closure 

OAR 340-43-085~ Post-Closure Monitoring 

OAR 340-43-090±-1-5 Land Disposal of Wastewater 

OAR 340-43-095~ Guidelines for Open-Pit Closure 

PURPOSE 

340-43-005 

The purpose of these rules and guidelines is to protect the 
quality of the environment and public health in Oregon by 
requiring application of"··· all available and reasonable 
methods ... ", Oregon Revised Statutes (ORS) 468.710, for 
control of wastes and chemicals relative to design, 
construction, operation, and closure of mining operations 
which use cyanide or other toxic chemicals to extract metals 
or metal-bearing minerals from the ore er and which produce 
wastes or wastewaters containing toxic materials. 
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SGOPE 

349 43 919 

'l'hese rules aHa <JUiaeliHes apply te miHiH<J eperatieHs which 
use ehemieals te eiftraet metals er metal :SeariH<J miHerals frsm 
the ere eueept fer small miHeral eiftraetieH eperatieHs usiH<J 
froth fletatieH. 

'l'he rules ae Het apply te miflifl<J afla miHeral eirtraetieH 
eperatieHs which ae Het use ehemieal eiftraetieH metheas. 
Eieamples ef miHiH<J activities ta which the rules ae Het apply 
are a<J<Jre<Jate miHes aHa these placer miHes which use eHly 
<Jravity separatieH metheas. .''iHy miHiH<J eperatieH, however, 
that preauees waste reek er spmit ere that has the peteHtial 
fer fermiH<J aeiaie leachate may :Se eeverea :Sy eHe er mere ef 
the previsieHs ef these rules. 
NeH miHiH<J eperatieHs, Slieh as smelters, are Het eeverea :Sy 
these rules. 

DEFINITIONS 

340-43-015-.Q_ 

Unless the context requires otherwise, as used in these rules 
this Division: 

(1) 

I 4 l 

( 3) 

l..2.l:f4+ 

"Chemical process mine" means a mining and 
processing operation for metal-bearing ores that 
uses chemicals to dissolve metals from ores. 

"Department" means the Department of 
Environmental Quality. 

"Guidelines" means this body of rules contained 
in 340-43-0±5~ through 340-43-l~OQ. 

"Positive exclusion of wildlife" means the use 
of such devices as tanks, pipes. fences, 
netting. covers and heap-leach drip-irrigation 
emitters or covered emitters. 

"Slurry" meaHs a suspeHsieH ef ere er waste 
materials iH water. 

"Tailings" means the spent ore resulting from 
the milling and chemical extraction process. 
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PERMIT REQUIRED 

340-43-02--&15 

(1) A person proposing to construct a new chemical minino 
operation, commencing to operate an existing non
permitted operation, or proposing to substantially 
modify or expand an existing operation shall first 
apply for, and receive, a permit from the Department. 
The permit may be an NPDES (National Pollutant 
Discharge Elimination System) permit if there is a 
point-source discharge to surf ace waters or a WPCF 
(Water Pollution Control Facility) permit if there is 
no discharge. Consideration may be given to site
specific conditions such as climate, proximity to 
water, and type of wastes to establish the final 
permit type and requirements for the facility. 

(2) The permit application shall comply with the 
requirements of OAR Chapter 340, Divisions 14 and 45 
and be accompanied by a report that fully addresses 
the requirements of this Division OAR 340, Divisien 
~-

PERMIT APPLICATION INFORMAi'ION 

340-43-025-.Q_ 

(1) The permit application shall fully describe the 
existing site and environmental conditions, with an 
analysis of how the proposed operation will affect 
the site and its environment. The Department shall, 
at a minimum, require the information specified for 
the DOGAMI consolidated application under Section 13, 
Chapter 735, 1991 Oregon Laws. The Department will 
also use the information contained in NEPA (National 
Environmental Policy Act) , EA (Environmental 
Assessment) , or EIS (Environmental Impact statement) 
documents, if they are required by the proiect, as 
partial fulfillment of the requirements of this 
paragraph. '!'fie Departl!lent l!lay aeeept tfie inferl!latien 
and eperatinEJ plan required Jay DOGAPH (Departlllent ef 
Geele~JY and Mineral Industries) under OAR 63 2, 
Divisien 35, er tfie inferl!latien eentained in a NEPA 
(Natienal Envirenlllental Preteetien Aet), EA 
(Envirenlllental Assessl!lent), er EIS (Envirenlllental 
Illlpaet study) deeul!lent as partial fulfilllllent ef tfie 
requirelllents ef this paraEJrapfi. 
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(2) The permit application shall, in addition to the 
information req1o1ireEI 19y the applieatieR farms, 
described in Paragraph (ll above. include the 
following information. unless the information has 
been otherwise submitted: 
(a) Site EleseriptieR; 

(19) Site map; 

Climate/meteorology characterization, with 
supporting data; 

Soils characterization, with supporting 
data; 

Surface water hydrology study, with 
supporting data; 

Surfaee Characterization of surface water 
and groundwater quality; 

Inventory of surface water and groundwater 
beneficial uses; 

Hydrogeologic characterization of 
groundwater, with supporting data; 

Geologic engineering, hazards and 
geotechnical study, with supporting data; 

Characterization of mine materials and 
wastes which include, for example, 
overburden, waste rock, stockpiled ore, 
leached ore and tailings. Characterization 
of mine materials and wastes shall include, 
but not be limited to the following: 

(A) Chemical and mineral analysis related 
to toxicity; 

(B) Determination of the potential for 
acid water ~eReratieR formation; 

(C) Determination of the potential for 
long-term leaching of toxic materials 
from the wastes; 

Characterization of wastewater (quantity 
and chemical and physical quality) produced 
by the operation; 
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Assessment of the potential for Fesidual 
acid-water formation from waste disposal 
facilities, low-grade ore stockpiles. waste 
rock piles and for surface water or 
groundwater accumulation in open pits that 
will remain after mining is ended.~ 
accumulation in open pits FemaininEJ afteF 
mininEJ/ 

(m) Any otheF Fele¥ant Jsaseline data. 

(3) Data submitted by the permit applicant should be 
based on analysis of the actual materials, when 
possible, or may be based on estimates from knowledge 
of similar operations7 and professional judgment. 

PLANS AND SPECIFICATIONS 

340-43-0-3-0-25 

(1) A person constructing or commencing to operate a 
chemical process mine or substantially modifying or 
expanding an existing chemical process mine mininEJ 
speFation wfiiefi will use cyanide OF stfieF to>de 
efiemieals ts mEtFaet metals OF metal JseaFinEJ mineFals 
fFom tfie oFe sF wfiiefi will pFoduee wastes sF 
wastewateFs eontaininEJ tmde mateFials OF 
sul3stantially medifyinEJ OF mepandinEJ an mdstinEJ suefi 
opeFation shall first submit plans and specifications 
to the Department for construction, operation and 
maintenance of the facilities intended for treatment, 
control and disposal of potentially tsMie wastes. 

(2) The Department shall approve the plans, in writing, 
before construction of the facilities may be started. 
The plans shall address all applicable requirements 
of this Division tfiese Fules and shall include, but 
not be limited to, the following: 

(a) A description of the facilities to be 
constructed7, including tanks, pipes and other 
storage and conveyance means for processing 
chemicals and solutions and wastewaters; 

(b) A suFfaee wateF management plan for control of 
surface water; 

(c) A wastewateF management plan for treatment and 
disposal of excess wastewater, including 
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provisions for reuse and wastewater 
minimization; 

(d) A facility construction plan including_,____g_§. 
applicable, the design of low-permeability soil 
barriers, the iRstallatieR methea fer 
EJeesyRtheties, the type of geosynthetics to be 
used and a description of their installation 
methods, the design of wastewater treatment 
facilities and processes, a quality assurance 
plan for applicable phases of construction and a 
listing of construction certification reports to 
be provided to the Department; 

(e) A preliminary closure plan; 

(f) A preliminary post-closure monitoring and 
maintenance plan; 

(g) A spill containment and control plan. 

DESIGN, CONSTRUCTION, OPERATION AND CLOSURE REQUIREMENTS 

340-43-035-.Q. 

(1) All chemical process and waste disposal facilities7 
iReluaiREJ and facilities for mixing, distribution, 
and application of chemicals associated with on-site 
mining operations; ore preparation and beneficiation 
facilities; and processed waste -ore disposal 
facilities; aRa tailiREJS aispesal faeilities shall be 
designed, constructed, operated and closed in 
accordance with the guidelines contained in these 
rules this Division. 

(2) A groundwater monitoring plan shall be submitted to, 
and be approved by the Department. Monitoring wells 
shall be installed for detection of groundwater 
contamination as required by OAR 340 40 OAR Chapter 
340, Division 40, unless the hydrogeology of the site 
or other technical information indicates that an 
adverse impact on groundwater quality is not likely 
to occur. 

(3) 'l'he DepartmeRt may approve ether preteetive meaRs if 
the permit applieaRt eaR aemeRstrate that they 
previae eEJ12ivaleRt preteetieR, er the DepartmeRt may 
EJraRt a variaRee frem the reEJuireR1eRt as previaea iR 
OAR 340 43 040. 
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(3) Alternative methods of control of wastes may be 
acceptable if the permit applicant can demonstrate 
that the alternate methods will provide fully
eguivalent environmental protection. The burden of 
proof of fully-equivalent protection lies with the 
permit applicant. 

(4) The Department may. in accordance with a written 
compliance schedule. grant reasonable time for 
existing facilities to comply with these rules. 

GRAN'l'ING OF 'l'ARIANE!ES FROM SPEE!IFIEEl REQUIREMENTS 

340 32 040 

(1) '!'fie Depal"tment may, Jsy wFitteH vaFiaHee, waive 
eeFtaiH Feqliil"emeHts of tfiese l"liles wfieH siBe of 
opeFatioH, loeatioH, topo~Fapfiy, opel"atioHal 
pFoeeduFes, OJ" otfiel" site speeifie eoHditioHs 
iHdieate tfiat tfie fllil"flOSe of tfiese l"liles eaH Jse 
aefiieved witfiout stl"iet adfiel"eHee to tfie 
FequiFemeHts. 

(2) '!'fie Def!al"tmeHt may, iH aeeol"daHee witfi a wl"itten 
eom)!lliaHee sefiedule, ~l"aHt Feasonalsle time fol" 
existiH~ faeilities to eomf!lY witfi tfiese l"liles. 

EXEMPTION FROM STATE PERMITS FOR HAZARDOUS WASTE 
TREATMENT OR DISPOSAL FACILITIES 

340-43-0-4-~5 

(1) The state hazardous waste program requires a permit 
for the "treatment". "storage" or "disposal" of any 
"hazardous waste" as identified or listed in OAR 
Chapter 340, Division 101 from the Department. prior 
to the treatment and disposal of wastes. Permitting 
requirements can be found in OAR Chapter 340. 
Division 105. Hazardous Waste Management. '!'fie 
DepaFtmeHt may, Jsy wFitteH val"iaHee, waive eel"tain 
FequiFemeHts of tfiese l"liles wfieH si~e of opel"ation, 
loeation, topo~l"apfiy, opeFatioHal pl"oeed12Fes, OJ" 
otfiel" site speeifie eoHditioHs iHdieate tfiat tfie 
fllil"flOSe ef tfiese l"liles eaH Jse aefiieved witfieut stFiet 
adfiel"eHee te tfie FequiFemeHts. 

(2) However, any operation permitted under tfiese l"Ules 
this Division, which would otherwise require the 
neutralization or treatment of hazardous waste and 
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would require a permit pursuant to OAR 349 195 
Chapter 340, Division 105, shall be exempt from the 
requirement to obtain such hazardous waste treatment 
permit. 

(3) If pFeeessiR!!J wastes aFe Rat tFeateEI te the eFiteFia 
eeRtaiReEI iR these Fules, the peFmit applieant shall 
ebtaiR a state fia0aFEleus waste tFeatment aREI Elispesal 
peFmit. 

l.1J._ All mined materials disposed of under this Division 
shall pass Oregon's hazardous waste rule criteria or 
they will be considered a state hazardous waste and 
must be disposed of accordingly. 

GUIDELINES FOR THE DESIGN, CONSTRUCTION, OPERATION AND 
CLOSURE OF CHEMICAL MINING OPERATIONS SUBJEGT TO THESE RULES 

PURPOSE 

340-43-04.Q.5-

(1) ~fie fjuiEleliRes eentaiReEI in these Fules This Division 
establishes criteria for the design, construction, 
operation and closure of faeilities subjeet te these 
Fules chemical mining operations and supplement.§_the 
provisions of paFa!!JFapfis OAR 340-43-005 through OAR 
340-43--94-5-035. 

(2) AlteFnative metfieas ef eeRtFel ef wastes may be 
aeeeptable if the peFmit applieaRt eaR ElemeRStFate 
that the alteFRate metfieas will pFeviae fully 
equivalent enviFeRmeRtal pFeteetieR. ~fie buFEleR ef 
preef ef fully equivaleRt preteetieR lies with the 
permit applieaRt. 

-f-3-)-(2) Any disapproval of submitted plans or specifications, 
or imposition of requirements by the Department to 
improve existing facilities or their operation will 
be referenced when appropriate, to applicable 
guidelines or apprepFiate seetieRs ef these rules. 

GENERAL PROVISIONS 

340-43-05-_iS 

(1) Facilities permitted under either a WPCF or NPDES 
permit shall not discharge iRaaequately tFeatea 
wastewater or process solutions to surface water, 
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groundwater or soils. except as expressly allowed by 
the permit. 

(2) Facilities subject to these rules shall not be sited 
in 100-year floodplains, iR or wetlands, eF eR 
EJeeleEJical featuFes ef aemeRstFatea seismic 
iRstaeility. A buffer zone (a minimum of 200 feet 
wide at a miRimum) shall be established between waste 
disposal facilities and surface waters. 

(3) PeFmit applicaRts must aemeRstFate te tfie DepaFtmeRt 
tfiat tfie aesi~R ef eFe tFeatmeRt facilities eF waste 
aispesal facilities sitea iR seismic impact 0eRes eF 
etfieFwise ~eele~ically uRstaele aFeas is adequate te 
eRSUFe tfie iRte~Fity ef all stFuctuFal cempeReRts ef 
tfie facilities auFiR~ epeFatieR, clesuFe aRa pest 
clesuFe. 

f4+13l All chemical conveyances (ditches, troughs, pipes, 
etc.) shall be equipped with secondary containment 
and leak detection means for preventing and detecting 
release of chemicals to surface water, groundwater or 
soils. 

(5-)-.LJJ_ Acid water accumulation in open pits resulting from 
the mining operation must be prevented by appropriate 
mining practices, by measures taken in the closure 
process, or be treated to control pH and toxicity, 
for the life of the pit. 

f&t-ilil. Construction of surface impoundment liner systems 
shall conform generally to the principles and 
practices described in EPA/600/2-88/052, Lining of 
Waste Containment and Other Impoundment Facilities. 
September 1988. 

(6) The Department may reguire the permittee to hire a 
third-party contractor to perform the functions set 
forth below. Selection of the contractor shall be 
subiect to Department approval. 

Cal Review and evaluate the design and construction 
specifications of all mined-materials disposal 
facilities permitted under this Division for 
functional adeguacy and conformance with 
Department reguirements. The Department shall 
not approve construction of the disposal 
facilities until the design and construction 
specifications have been evaluated. 
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(bl Monitor the course of construction of all mined
materials disposal facilities for compliance 
with the approved design and construction 
specifications. The third-party contractor 
shall regularly document the progress of 
construction and the Department shall require 
the permittee to take corrective action if 
construction does not satisfactorily conform to 
the approved design and construction 
specifications. 

CONTROL OF SURFACE WATER RUN-ON AND RUN-OFF 

340-43-0~~0 

(1) Surface water run-on and run-off shall be controlled 
such that it will not endanger the facility or become 
contaminated by contact with process telcie materials 
or loaded with sediment. The control systems shall 
be designed to accommodate a 100-year, 24-hour storm 
event, or any other defined climatic event that is 
more appropriate to the site, and be placed so as to 
allow for restoration of the natural drainage 
network, to the maximum extent practicable, upon 
facility closure. 

(2) All mineg materials shall be properly placed and 
protected from surface water and precipitation so as 
not to be eroded and contribute sediment to site 
stormwater run-off or to otherwise contaminate 
surface water. 

PHYSICAL STABILITY OF RETAINING STRUCTURES AND EMPLACED MINE 
MATERIALS 

340-43-0~~5 

.Lll Permit applicants must demonstrate to the Department 
that the design of chemical processing facilities and 
waste disposal facilities is adequate to ensure the 
stability of all structural components of the 
facilities during operation. closure and post 
closure. 

-f-i+i£1 Retaining structures, foundations and mine materials 
emplacements shall be designed by afl iHdepeHdeHt, 
qualified, registered professional and be constructed 
for long-term stability under anticipated loading and 
seismic conditions. 
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+z!+i11. Temporary structures and materials emplacements may, 
with written approval from the Department, be 
constructed to a lesser standard if it can be shown 
that they pose no, or minimal, threat to public 
safety or the environment. 

PROTECTION OF WILDLIFE 

340-43-0'1-§.0 

(1) Wildlife shall be positively excluded from contact 
with chemical processing solutions and wastewaters 
containing chemicals. 

(2) The Department may waive the positive exclusion 
reguirement if the Oregon Department of Fish and 
Wildlife CODF&Wl certifies to the Department that the 
proiect is designed such that it will adeguately 
protect wildlife. 

( 1) P£evisieH saall 13e made fe£ pesitive e1wlusieH ef 
wildlife f£em ceHtact wita pFecessiHEJ caemicals, 
ceHtamiHated su£face wate£s e£ wastewate£s waica a£e 
telfic te wildlife. Pesitive e1wlusieH £equi£es tae 
use ef suca devices as pipes, feHces, l'lettiHEJ, ceve£s 
al'ld aeap leach d£ip i££i§'atieH emitte£s. 

(2) Ha3iHEJ e£ etlie£ HeH pesitive p£eteetive measu£es a£e 
Hat acceptal3le. 

GtJII>ELINES FOR I>ESIGN ANI> INSTALLATION OF '.'AT LEASH TANKS, 
'lESSELS Mill> SESONI>ARY SONTAINMENT SYSTEMS 

3411 13 11711 

(1) OwHe£s e£ eperate£s ef Hew taHk, vessel aHd seceHda£y 
ceHtail'lmeHt systems er cempeHel'lts must eHsure taat 
tae feuHdatieH, st£uctural suppe£t, seams, 
ceHHectieHs, al'ld p£essu£e cel'ltrels (if applieal3le) 
a£e adequately desiEJHed aHd taat tae system aas 
sufficieHt stl'uctu£al st£eHEJtR, cempatiaility wita 
tae mate£ials te 13e ste£ed e£ t£eated, aHd ce££esieH 
p£etectieH se taat it will Het cellapse, £uptu£e, e£ 
fail. 'Fae ewl'le£ e£ epe£ate£ must el3tail'l a w£ittel'l 
assessmeHt £eviewed aHd ce£tified l3y aH il'ldepeHdeHt, 
qualified, £e§'iste£ed p£efessieHal attestiHEJ taat tae 
system aas suff icieHt st£uctu£al iHte§'l'ity aHd is 
acceptal3lc fel' tae stel'iHEJ aHd t£eatiHEJ ef mate£ials. 
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This assessmeRt shall iReluae, at a miRimum, the 
fellewiREJ iRfermatieR1 

(a) DesiEJR staRaara(s) aceeraiREJ te whieh the 
taRk(s), vessel(s) aRa aReillary equipmcRt is er 
will l:le eeRstruetea; 

(l:l) Ha0araeus eharaeteristies ef the materials te l:le 
haRalea; 

(e) Fer Rew taRlE systems er eempeReRts iR whieh the 
euterRal shell ef a metal taRlE er aRy eJfterRal 
metal eeml'JeReRt ef the taRlE system is er will l:le 
iR eeRtaet with the sail er with water, a 
aetermiRatieR l:ly a eerresieR expert ef: 

(A) Faeters affeetiREJ the peteRtial fer 
cerresieR, iRcluaiREJ l:lut Bet limitea te1 

(i) 

(ii) 

(iii) 

(iv) 

( ") ' 
(vi) 

(vii) 

(viii) 

Seil meisture ceRteRt; 

Seil pH; 

Seil sulfiaes level; 

Seil resistivity; 

Structure te sail peteRtial; 

IRf lueRce ef Rearl:ly 
uRaerEJreuRa metal structures 
(e.EJ. 1 I'JipiREJ) / 

Stray eleetrie eurreRt; 

EuistiREJ eerresieR I'JreteetieR 
measures (e.EJ., eeatiREJ, eatheaie 
preteetieR); 

(B) The type aRa aeEJree ef euterRal eerresieR 
preteetieR that is Reeaea te cRsurc the 
iRteEJrity ef the taRlt er vessel system 
auriREJ the use ef the system er eempeReRt, 
ceRsistiREJ ef eRe er mere ef the fellewiREJl 

(i) 

IW\WC9\WC9330 (12/13/91) 

GerresieR resistaRt materials ef 
eeRstruetieR sueh as speeial 
alleys er f il:lerEJlass reiRfercea 
f'llastie; 
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(ii) 

(iii) 

GerresieR resistaRt eeatiR~ (sueh 
as OflOlfY er fileer~lass) with 
eatheaie flreteetieR (e.~., 
imf!ressea eurreRt er saerif ieial 
aReaes); 

Eleetrieal iselatieR aeviees sueh 
as iRsulatiR~ jeiRts aRE! flaR~es. 

(a) Fer 1:rnE!er~re1:rna taRlE system eemf!eHeRts that are 
lilrnly te Jee affeetea Jey vehieular traffie, a 
aetermiRatieR ef aesi~R er Of!eratieRal measures 
that will f!reteet the taRk system a~aiRst 
f!eteRtial E!ama~e; 

(e) Desi~R eeRsiaeratieR te eRsure that: 

(A) 'I'aRIE aRE! vessel feuRE!atieRs will maiRtaiR 
the leaa ef a full taRIE er vessel; 

(B) 'I'aRlt aRE! vessel systems will Jee aReherea te 
f!reveRt f letatieR er aislea~emeRt where the 
system is fllaeea iR a saturated BeRe, er is 
leeatea withiR a seismie fault BeRe; 

(G) 'I'aRk aRE! vessel systems will withstaRE! the 
effeet ef frost heave. 

( 2) '!'he ewRer er ef!erater ef a Rew taRlt er vessel system 
must eRsure that f!refler haRE!liR~ f!reeeaures are 
aaherea te iR eraer te f!reveRt aama~e te the system 
E!uriR~ ifistallatiefi. Prier te eeveriR~, efielesifi~, 
er fllaeifi~ a Rew taRlt er vessel system er eemf!Ofiefit 
iR use, afi iRE!efleRE!eRt, qualified f!refessiefial whe is 
traiReE! afiE! Olff!erimweE! iR the f!ref!er ifistallatiefi ef 
sueh systems, shall iRsf!eet the system er eemfleRefit 
fer the f!resefiee ef afiy ef the fellewiH~ items: 

(a) Wela erealts; 

(13) Pufietures; 

(e) Seraf!es ef f!reteetive eeatifi~s; 

(a) craelts; 

(e) Gerresiefl; 

(f) Other struetural aama~e er iflaE!equate 
eeflstruetieR er ifistallatiefl. 
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All dissFepaReies shall se remedied sefeFe the system 
is severed, eRslesed OF plased iR use. 

( 3) New taRl< OF vessel systems eF sompeReRts aRd pipiREJ 
that aFe plaeed URdeF§'FOUHd aHd saslrfilled shall se 
provided with a saslrfill mateFial that is a 
ROReorresivc, ~erouo, flomo~cRous substance aRd is 
eaFefully iRstalled so that the Jaaelrfill is plaeed 
eempletely aFeURd the system aHd sompasted te eRSUFe 
that the taHk aRd pipiREJ aFe fully aRd uRifoFmly 
supported. 

(4) All Rew taRks, vessels aRd aRsillaFy el'!uipmeRt shall 
se tested feF tiEJhtRess prior te JaeiREJ severed, 
eHelesed eF plaeed iR use. If a ta~< eF vessel 
system is found Rot te Jae tiEJht, all FepaiFs 
ReeessaFy te remedy the lealE(s) iR the system shall 
se peFf eFmed pFioF to the tanlE eF vessel system JaeiREJ 
eeveFed, eRslosed eF plased iR use. 

(5) AnsillaFy equipmeRt shall se supported aRd pretested 
aEJaiRst physieal damaEJe aRd elfeessive stress due to 
settlement, visFatioR, eicpansioR eF eontFaetieR. 

(6) '±'he OWReF eF epeFatoF shall provide the type aRd 
deEJFee of soFFesioR pFotestioR ResessaFy, to eRsuFe 
the inteEJFity ef the tanlr OF vessel system duFiREJ use 
of the system. '±'he iRstallatioR ef a eoFFosieR 
pFetestieR system that is field fal3Fisated shall Jae 
supervised sy aR iRdependeRt soFFosioR eicpeFt te 
eRSUFe pFopeF iRstallatioR. 

(7) '±'he owReF eF opeFateF shall ostaiR aRd keep eR file 
at the faeility WFitteR statemeRts Jay these peFseRs 
required to seFtify the desiEJn ef the tank eF vessel 
system and supervise the iHstallatien ef the system 
to attest that the system was properly desiEJRed aRd 
iRstalled aRd that FepaiFs, if ResessaFy, were 
properly peFfOFmed. 

GUJ:DELJ:NES FOR OON'l'AJ:N!lEN'l' ANll llE'l'EO'l'J:ON OF RELEASES FROM YA'l' 
LEAOU 'l'ANKS 1 'lESSELS AND SECONDARY OON'l'AJ:NMEN'l' SYS'l'EHS 

3411 43 11811 

(1) IR eFdeF to pFeveRt the release of telfie materials OF 
wastes to the eRViFoRmeRt, seeoRdaFy soRtaiRmeRt that 
meets the Fel'JUiFemeRts of this sestioR shall se 
provided for all Rew taRl< OF vessel systems OF 
eempoReRts, prier to their seiREJ put iRte serviee. 
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( 2) SeeeRaary eefl'taimaeflt systems sfiall 13e: 

(a) DesiEj'Rea, iflstalled, aRa eperatea te preveflt afly 
miEj'ratiefl ef teide materials er aeeumulatea 
liquia eut ef tfie system ts tfie sail, 
OJreuRawater, er surfaee water at aRy time auriflEJ' 
the use ef the system; 

(13) Gapal3le ef aeteetiflEJ' af!a eelleetiflEJ' releases af!d 
aeeumulated liquids uRtil the eelleetea material 
is removed. 

(3) SeeeRdary eeRtaiRmeRt systems sfiall 13e at a miRimum: 

(a) GeRstruetea er lifled witfi materials tfiat are 
eempatil3le witfi tfie materials te 13e plaeea ifl 
tfie system af!a ef suffieieRt thielrness te 
preveRt failure due te pressure l!JraaieRts 
( iReludifl'!J static heaa aRd eicterRal fiydrels<!Jieal 
farces), pfiysieal esRtaet witfi tfie materials te 
wfiiefi tfiey are eupesed, climatic eeRaitieRs, tfie 
stress ef iRstallatisR, aRa tfie stress ef daily 
eperatiefl (ifleludifl'!J stresses frem Rearl3y 
vefiieular traffie); 

(13) Placed eR a feuRdatieR or ease capal3le of 
proviaiR'!J support ts tfie secsRaary eeRtaiRmeRt 
system aRd resistaRee to pressure '!jraaieRts 
al3ove aRd 13elew the system aRd capal3le of 
preveRtiREJ' failure due te settlemeRt, 
eompressisfl, er uplift; 

( e) Previaea with a le ale deteetioR system tfiat is 
aesiEj'Rea aRd eperatea ss tfiat it will aetect tfie 
failure sf eitfier tfie primary aRd seeoRdary 
esRtaiRmeflt structure or aRy release of 
fiasaraous materials er aeeumulated liquia iR tfie 
seeoRaary esRtaiRmeRt system witfiiR 24 fieurs, er 
at tfie earliest praetieal3le time if tfie euistifl'!J 
deteetiefl teefiRolsEj'y or site eeRaitioRs will Rot 
allew deteetieR ef a release witfiiR 24 fl.ours; 

(d) Sloped or stherwise desiEj'Red or operated to 
draiR aRd remove liquids resultiflEJ' frem leales, 
spills, sr preeipitatioR. Spillea or le~eea 
materials af!a aeeumulatea preeipitatisR sfiall 13e 
removea frsm tfie seeoRaary eoRtaiRmeRt system 
witfiifl 24 fieurs, or iR as timely a maRRer as is 
possil3le to preveRt fl.arm to filimaR fiealtfi or tfie 
eRviroRmeRt, if removal of tfie releasea waste sr 
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aeeumulated preeipitatieR eaRRet ae aeeemplished 
withiR 24 hours. 

(4) SeeeRdary eeRtaiRmeRt fer taRks er vessels shall 
iRelude eRe er mere ef the fellewiREJI 

(a) A liRe (mfterRal te the taRk); 

(a) ,., vault; 

( e) J, deuale walled taRlq er 

(d) AR eEiuivaleRt deviee as approved ay the 
DepartmeRt. 

(5) IR additieR te the reEfuiremeRts ef paraEJraphs (2), 
(3), aRd (4) ef this seetieR, seeeRdary eeRtaiRmeRt 
systems shall satisfy the fellewiREJ reEfuiremeRts1 

(a) EuterRal liner systems shall ae1 

(A) DesiEJned er operated te eentain 100 pereeRt 
ef the eapaeity ef the larEJest tanl< within 
its aeundary; 

(B) DesiEJned er operated te prevent ruR en er 
infiltration ef preeipitatien inte the 
seeendary eentainment system uRless the 
eelleetieR system has suffieieRt mrness 
eapaeity te eentaiR run en er infiltration. 
Sueh additional eapaeity shall ae 
suff ieient te eentaiR preeipitatieR frem a 
25 year, 24 heur raiRfall event; 

(G) Free ef eraeks er EJaps; and 

(D) DesiEJned and installed te eempletely 
surround the tank er vessel and te eever 
all surreundinEJ earth likely te eeme inte 
eentaet with the waste if released frem the 
tank(s) (i.e., eapaale ef preventiREJ 
lateral as well as vertieal miEJratien ef 
the waste) . 

(a) Vault systems shall ae1 

(A) DesiEJned er operated te eentaiR 100 pereent 
ef the eapaeity ef the larEJest taRl< er 
vessel within its aeundary; 
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(B) DesigReEl or Oflerateel to flreveRt raR OR or 
iRfiltratioR of f3reei'!litatioR iRto the 
seeoREiary eoRtaiRmeRt system aRless the 
eolleetioR system has saffieieRt exeess 
eaflaeity te eeRtaiR raH OR or iRfiltratioR. 
saeh aelelitioRal eaf3aeity shall se 
saff ieieHt to eoHtaiR f3reeif3itatioR from a 
25 year, 24 hoar raiRfall eveRt; 

(0) OeRstraeteel with ehemieal resistaRt water 
stofls iR fllaee at all jeiRts (if aRy); 

(D) Provieleel with aR imf3ermeal3le iRterior 
eoatiHg or liHiRg that is eemf3atil3le with 
the storeel materials aREl that will preveRt 
migratioR of material iHto the eoRerete; 

(E) Provieleel with aR ei1terior moistare sarrier 
or be otherwise ElesigReEi or Oflerateel te 
preveRt migratioR of moistare iRto the 
vaalt if the vaalt is sasjeet to hyelraalie 
pressure. 

(e) Doasle walleel taHJES shall l3e1 

(A) DesigReEi as aR iHtegral straetare (i.e., aR 
iRRer taRlE withiR aR oater shell) so that 
aHy release frem the iRRer taRk is 
eoRtaiReEl by the oater shell; 

(B) Proteeteel, if eoRstrueteel of metal, frem 
soth eerrosieH of the f3rimary taRlE iRterior 
aREi the ei1terHal sarfaee of the eater 
shell; aREl 

(0) Provieleel with a sailt iR eoRtiRaoas leak 
EleteetieR system eaf3al3le of EleteetiRg a 
release withiH 24 hears er at the earliest 
f3raetieal3le time, if the mmer or operator 
eaR ElemeRstrate to the DepartmeRt aREi the 
DeflartmeRt eoRmirs, that the eidstiRg lealc 
EleteetioR teehRology or site eoRElitioRs 
will Rot allow EleteetioR of a release 
withiR 24 hours. 

(6) .'.Reillary eqaif3meRt shall se previeleel with fall 
seeoREiary eoRtaiRmeRt (e.g. , treReh, j aelrntiRg, 
Eleasle wall eel flipiRg) eiweflt for 1 
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(a) Alseve i:Jre\lREl pipiRi:J ( eueli,rnive ef flaRi:Jes, 
jeiRts, valves, aREi eeRReetieRs) that are 
vis\lally iRspeeteEi fer lealcs eR a Eiaily Jsasis; 

(Is) WelEieEi flaRi:Jes, welEieEi jeiRts, aREi welaea 
eeRReetieRs that are visually iRspeeteEi fer 
lealEs eR a Eiaily Jsasis; 

(e) Sealless er mai:JRetie eeupliRi:J pllmps aREi sealless 
valves, that are visually iRspeeteEi fer lealEs eR 
a Eiaily Jsasis; aREi 

(El) Pressurh1ea alseve i:JreuREi pipiRi:J systems with 
autematie shut eff Eieviees (e.i:J., eueess flew 
eheek valves, flew meteriRi:J shlltEimrn Eieviees, 
less ef press\lre aet\latea sh\lt eff Eieviees) that 
are vis\lally iRspeeteEi fer le~Es eR a Elaily 
Jsasis. 

GUIDELililES FOR IlilSPEG'l'IOlil OF '.'A'l' LEAGH 'l'AlilKS 1 '.'ESSELS AlilD 
SEGOlilDARY GOlil'l'AililMElil'l' SYS'l'EHS 

349 43 985 

( 1) 'E'he e>mer er eperater shall iRspeet, at least eRee 
eaeh eperatiRi:J Eiay1 

(A) Overfill/spill eeRtrel eqllipmeRt (e.i:J., waste 
feea e\lteff systems, Jsypasp systems, aREi 
EiraiRai:Je systems) te eRsure tbat it is iR i:Jeea 
werlEiRi:J eraer; 

(B) '!'he alseve i:JreuflEi pertieRs ef the taRlE er vessel 
system, if afly, te Eieteet eerresieR er releases 
ef waste; 

(G) Data i:Jatherea frem meRiteriRg eqllipmeRt aREi 
lealE EieteetieR eqllipmeRt (e.g. , press\lre aREi 
temperat\lre ga\lges, meRiteriRg wells) te eRs\lre 
that the taRl< er vessel system is JseiRg eperatea 
aeeerEiiRg te its EiesigR; aREi 

(D) 'l'he eeRstr\letieR materials aREi the area 
immeaiately s\lrreuREiiRi:J tbe euterRally 
aeeessilsle pertieR ef the taRk system iReluEiiRg 
seeeREiary eeRta iRmeRt str\let\lres (e.g. , Eiilees) 
te Eieteet eresieR er sigRs ef releases ef 
materials (e.g., wet spats, Eieaa vegetatieR). 
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(2) 'Fhe ewHeF er eperater shall iHspeet eathedie 
preteetieH systems, if preseHt, aeeerdiH~ te, at a 
miHimlim, the fellewiH~ sehedlile te eHS\iFe that they 
are fliHetieHiH~ preperly1 

(a) 'Fhe prepeF eperatieH ef the eathedie preteetieH 
system shall 13e eeHfirmed withiH silc meHths 
after iHitial iHstallatieH, aHd aHHlially 
thereafter; 

(13) All se\irees ef impressed e\iFFeHt shall 13e 
iHspeeted aHd/eF tested, as appropriate, at 
least 13imeHthly (i.e., every ether meHth). 

(3) 'Fhe ewHeF er eperater shall deeumeHt iH the eperatiH~ 
reeeFd ef the faeility aH iHspeetieH ef these items 
iH para~raphs (1) aHd (2) ef this seetieH. 

GUIDELINES FOR DESIGN, CONSTRUCTION, AND OPERATION OF 
HEAP-LEACH FACILITIES 

340-43-065~ 

(1) 'Fhese ~uideliHes apf31Y This paragraph applies 
~eHerally to heap-leach facilities using dedicated, 
or expanding, pads. Heap-leach facilities using on
off, reusable pads may require variations from these 
rules; they that shall be approved on a case-by-case 
basis by the Department. 

(2) The heap-leach facility (pad and associated ponds, 
pipes and tanks) shall be sized to prevent flooding 
of any of its components. .>, limited use, emer~eHey 
ever flew peHd (er taHlE) eeHstFueted te lesser 
FeEfuiFemeHts as deseril3ed iH this paFa~raph may 13e 
used iH adaitieH te the pre~HaRt selutieH peHd (er 
taHlE) te reduee the FeEfuired desi~H eapaeity ef the 
pre~HaHt selutieH peRd(eF taHk). 

(3) TABLE 1 of this Division establishes minimum 
capacity-sizing criteria for the leach-pad and oonds. 
The pad and ponds, peRd aHd taRk eempeHeHts may be 
designed to act separately or in conjunction with 
each other to obtain the required storage volumes. 
Other design criteria may be used, with Department 
approval. if local conditions warrant. The best 
available climatic data shall be used to confirm the 
mest appFepFiate critical design storm event and 
estimate the liquid levels in the system over a full 
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seasonal cycle. The liquid mass balance may include 
provision for evaporation. 

(4) The heap-leach pad liner system shall be of triple 
liner construction with between-liner leak detection 
consisting of: 

(a) An engineered, stable, low permeability 
soil/clay bottom liner (maximum coefficient of 
permeability of 10·1 cm/sec) with a minimum 
thickness of 36 inches; 

(b) Continuous ~ flexible-membrane middle and top 
liners of suitable synthetic material separated 
by a minimum of 12 inches of permeable material 
(minimum permeability of 10·2 cm/sec); 

(c) A leak-detection system between the synthetic 
liners capable of detecting leakage equivaleat 
to free flew from a total hole area of 0.05 
square iaehes per aere of liaer of 400 
gallons/day-acre within ten eHe weeks of leak 
initiation. 

(5) The processing-chemical pond liners shall be of 
triple liner construction with between-liner leak 
detection consisting of: 

(a) An engineered, stable, low permeability 
soil/clay bottom liner (maximum permeability of 
10·1 cm/sec) with a minimum thickness of 36 
inches; 

(b) Continuous ~ flexible-membrane middle and top 
liners of suitable synthetic material separated 
by a suitasle permeable material (minimum 
coefficient of permeability of 10·2 cm/sec); 

(c) A leak detection system between the synthetic 
liners capable of detecting leakage equivaleat 
to free flew from a total hole area of 0.05 
square iaehes per aere of liaer of 400 
gallons/day-acre, within eHe ten week~ of leak 
initiation. 

(6) Emergency ponds may be constructed as an alternative 
to larger pregnant and barren ponds. The emergency 
pond may be constructed to a lesser standard, with 
the limitation that it is to be used only 
infrequently and for short periods of time. The 
Department will specify reporting and use limitations 
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for the ponds in the permit. A between-liner leak 
detection system is not required for the emergency 
pond. 

(7) The emergency-pond liner shall be of composite 
construction consisting of: 

(a) An engineered, stable, low permeability 
soil/clay bottom liner (maximum permeability of 
10.:.!!...f. 0m/sec) with a minimum thickness of 12 
inches, and 

(b) A single ~ flexible-membrane synthetic top 
liner of suitable material. 

+&ti§.l The heap-leach pad shall be provided with a process 
chemical collection system above the upper-most liner 
that will prevent an accumulation of process chemical 
within the heap greater than 24 inches in depth. 

f-9-Ti.IJ_ The permittee shall prepare a written operating plan 
for safe temporary shut-down of the heap-leach 
facility and train employees in its implementation. 

-f-±e+.DU. The permittee shall respond to leakage collected by 
the heap-leach and processing-chemical storage pond 
leak-collection systems according to the process 
defined in TABLE 2. 

( 10) Le aim aeteetea 19y the heap lea eh ana preeessin!J 
ehemieal pena lealt aeteetien systems with leal< rates 
in eMeess ef the rate fer free flew threu!Jh 0.0§ 
square inehes ef hele per aere ef liner at the aetual 
liquia aepth shall either 19e repairea at the first 
eppertunity er eperatiens shall 19e meaif iea sueh that 
the leaka!Je is reaueea 19elew the speeifiea rate. '1'he 
Department will set a time seheaule fer repair with 
the permittee, if neeessary. 

+±±+..L2.l The permit applieant permittee shall determine the 
acid-generating potential of the spent ore by 
acid\base accounting and other appropriate static and 
dynamic laboratory tests. If the spent ore is shown 
to be potentially acid generating under the 
conditions expected in the heap at closure, the 
permittee shall submit a plan for acid correction for 
Department approval prior to loading the heap. 

GUIDELINES FOR DISPOSAL OF MILL TAILINGS 
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340-43-0-9-5-70 

(1) Mill tailings shall be treated by cyanide removal and 
re-use prior to disposal to reduce the amount of 
cyanide introduced into the tailings pond. Chemical 
oxidation or other means shall be additionally used. 
if necessary. prior to disposal to reduce the WAD 
cyanide level in the liguid fraction of the tailings. 
The permittee shall conduct laboratory column tests 
on mill tailings to determine the lowest practicable 
concentration to which the WAD cyanide (weak-acid 
dissociable cyanide as measured by ASTM Method D2036-
82 Cl can be reduced. In no event, shall the 
permitted WAD cyanide concentration in the liquid 
fraction of the tailings be greater than 30 ppm. 
Mill tailiH§S sfiall be treatea prier te aispesal te 
remove er aeteidfy preeess efiemieals aHa available 
teHie metals, aHa miHimise peteHtial fermatieH ef 
aeia leaefiate iH tfie waste aispesal faeility. 'E'fie 
DepartmeHt plaees first eeHsiaeratieH eH use ef 
treatmeHt teefiHele§ies wfiiefi will remove teuie 
metals, eyaHiae er etfier preeess cfiemieals aHa acia 
§eHeratiH§ miHerals frem tfie wastestream aHa use tfiem 
iH a beHeficial maHHer. SeceHa ceHsiaeratieH will be 
qiveH te cyaHiae euiaatieH er etfier "aeteuificatieH" 
treatmeHts wfiiefi will ceHvert er remove teidc metals 
aHa cyaHiae cempleues te reauce overall teuicity. 

(2) 'E'fie li~uia reteHtieH capacity ef tailiHqs aispesal 
facilities wfiicfi receive tailiHqs as a slurry sfiall 
be aesiqHea te tfie (applicable) eriteria ef 'E'ABLE 1 
te preveHt overflew. 

(3) The permittee shall determine the potential for acid
water formation from the tailings by means of acid
base accounting and other suitable laboratory static 
and dynamic tests. If acid formation can occur, 
basic materials shall be added to the tailings in the 
amount of three (3) times the acid formation 
potential or to give a net neutralization potential 
of at least 20 tons of CaC03 per 1000 tons of 
tailings. whichever is grea~er, before placing 
tailings in the disposal facility. 

Disposal ef HOH aeia qeHeratiHq tailiHqs. 

(a) NeH acia qeHeratiHq tailiHqs sfieula be aispesea 
ef as ae waterea selias aHa tfie aispesal area 
preqressively ceverea, but aispesal as a slurry 
will be ceHsiaerea. 
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(b) TailiHgs disp0sed 0f eithel"' as a slUl"'l"'Y 91"' as 
de wate£ed s0lids, shall meet the e£ite£ia 0f 
TABLE 2 91"' 3 9f this Divisi0H, l"'espeetively. 

(e) The dispssal faeility shall be liHed with aH 
eHgiHee£ed, stable, ssil/elay liHel"' with a 
mauimum pel"'meability sf 10-6 em/see, haviHg a 
minimum thielrness sf 12 inehes and shall be 
p£0vided with a e0lleetisn system t0 £emsve 
stsn11watel"'. 

(4) The disposal facility shall be lined with a composite 
double liner consisting of a flexible-membrane 
synthetic top liner in tight contact with an 
engineered. stable. soil/clay bottom liner (maximum 
coefficient of permeability of 10-1 cm/sec) having a 
minimum thickness of 36 inches. 

Construction of the liner shall generally follow the 
principles and practices contained in EPA/600/2-
88 /052, "Lining of Waste Containment and Other 
Impoundment Facilities. September. 1988. 

Disp0sal 9f aeid geHel"'atiHg tailiHgs. 

(a) TailiHgs, 91"' waste matel"'ials that have been 
sepal"'ated f£0m tailiHgs, whieh e0Htain m0£e thaH 
1. O g/l<g 0f t0tal sulfide sulfUl"' and al"'e aeid 
geHel"'atiHg, shall be disp0sed 0f iH a sepal"'ate 
disp0sal faeility. 

(b) TailiHgs 91"' waste mate£ials disp0sed 0f as a 
slu££Y 91"' as de wate£ed s0lids shall meet the 
t£eatmeHt e£ite£ia sf TABLE 2 91"' 3, 
l"'espeetively, eieeept that the sulful"' e£ite£i0n 
may be eieeeeded. 

(e) The disp0sal faeility shall be liHed with a 
e0mp0site d0uble liHel"' e0HsistiHg 0f a full 
membl"'aHe syHthetie tsp liHel"' iH tight e0Htaet 
with an engiHee£ed, stable, s0il/elay b0tt0m 
liHel"' (mauimum pel"'meability 9f 19-7 em/see) 
haviHg a miHimum thielrness 0f 3 6 iHehes. 

G0Hst£ueti0H 0f the liHel"' shall f0ll0w the 
pl"'iHeiples aHd pl"'aetiees e0HtaiHed iH EPA/600/2 
88/052. "LiHiHa 0f Waste G0HtaiHmeHt aHd Othel"' 
ImpsuHdmeHt Faeilities, Septembel"', 1988. 

(d) The disp0sal faeility shall be p£0vided with a 
leaehate e0lleeti0H system al90ve the liHel"' 
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suitable feF meRiteFiR~, eelleetieR aRa 
tFeatmeRt ef peteRtial aeia aFaiRa~e. 

(e) ~he peFmittee shall se~Fe~ate aRa plaee aeia 
~eReFatiR~ aRa aeia ReutFalieiR~ tailiR~s iR 
sueh a maRReF as te miRimiee aeia uateF 
~eReFatieR feFmatieR ay maximieiR~ 
ReutFalieatieR aRa eieelusieR ef wateF aRa 
mfy~eR, aeeeFaiR~ te a DepaFtmeRt appFevea plaR. 

(5) The disposal facilitv shall be provided with a 
leachate collection system above the liner suitable 
for monitoring. collecting and treating potential 
acid drainage. 

GUIDELINES FOR DISPOSAL OR STORAGE OF WASTEROCK, LOW-GRADE ORE 
AND OTHER MINED MATERIALS 

340-43-075 

The permittee shall determine the acid-producing and 
metals- release potential of the wasterock, low-grade ore 
or other mined materials by acid/base accounting and other 
appropriate static and dynamic laboratory tests. If the 
mined materials are shown to be potentially acid forming, 
or capable of releasing toxic metals, the permittee shall 
submit a plan for correction and disposal for Department 
approval prior to permanently placing the materials. 

GUIDELINES FOR HEAP-LEACH AND TAILINGS DISPOSAL FACILITY 
CLOSURE 

340-43-'1-0.!!_0 

(1) The waste disposal facilities shall be closed under 
these rules in conjunction with the reclamation 
requirements of DOGAMI (Oregon Department of Geology 
and Mineral Industries). 

(2) An up-dated closure plan and post-closure monitoring 
and maintenance plan shall be submitted to the 
Department by the permittee at least 180 days prior 
to beginning closure operations or making any 
substantial changes to the operation. The closure 
plan must be compatible with DOGAMI's reclamation 
plan and may be part of it. 

(3) Chemical conveyances (ditches, troughs, pipes, etc.) 
not necessary for post-closure monitoring shall be 
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removed. The secondary containment systems shall be 
checked before closure for process-chemical 
contamination, and contaminated soil or other 
materials, if any, shall be removed to an acceptable 
disposal facility. 

(4) Closure of the heap-leach facility. 

(a) The heap shall be detoxified over a suitable 
period of time prior to closure, using 
rinse/rest cycles of rinsing and chemical 
oxidation. if necessary. The WAD cyanide 
concentration in the rinsate shall be no greater 
than 0.2 ppm., prier te elesure ey a cemeinatien 
ef rinsin~ ana chemical treatment as, fer 
m1ample, with hyare~en pereidae. Chlerine 
ecmpeunas shall net ee usea. Statistically 
representative samples ef the spent ere ana the 
rinse water shall ee talrnn ana analy2ea fer the 
parameters listea in ~ABLE 4 ef this Divisien. 
Resiaual cyaniae levels shall meet the eriteria 
ef ~ABLE 4. 

(b) Following detoxification as defined in (a) 
above. the heap shall be closed in place on the 
pad by covering the heap with a cover designed 
to prevent water and air infiltration. 
Fellewin~ aetexificatien ana cerrectien fer 
acia ~eneratien fermatien petential, if any, the 
heap shall ee clesea in place en the paa ey 
ceverin~ the heap with a cever aesi~nea te 
flrevent water infiltratien. The cover should 
consist, at a minimum, of a low-permeability 
layer te prevent water infiltratien and suitable 
drainage and soil layers to prevent erosion and 
damage by animals and to sustain vegetation 
growth, in accordance with DOGAMI's reclamation 
rules. 

(c) The ponds associated with the heap shall be 
closed by folding in the synthetic liners and 
filling and contouring the pits with inert 
material. Residual sludge may be disposed of in 
one of the on-site waste disposal facilities, 
provided it meets the criteria for such wastes 
in these guidelines. remevin~ the resiaual 
selia slua~e ana the synthetic liners ana 
fillin~ in ana centeurin~ the pits with inert 
material. ~he slua~e may ee aispesea ef in ene 
ef the en site waste aispesal facilities, with 
Department appreval. The process chemical 
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collection system of the heap shall be 
maintained in operative condition so that it can 
be used to monitor the amount and quality of 
infiltrated water, if any, draining from the 
heap. 

(5) The tailings disposal facility shall be closed by 
covering with a composite cover designed to prevent 
water and air infiltration and be environmentally 
stable for an indefinite period of time. Glesure ef 
the HSH acid ~eHeratiH~ tailiH~s disposal facility. 
'!'he facility shall be elesed iH place by eeveriH~ the 
tailiH~s with a eempesite caver eeHsistiH~, at a 
miHimum, sf a law permeability layer ts miHimiBe 
water iHfiltratieH aHd suitable sail layers ts 
prevefft eresieH aHd dama~e by aHimals aHd ts sustaiH 
ve~etatieH ~rewth, iH aeeerdaHee with DOG.»MI' s 
reelamatieH rules. 

(6) Glesure ef the acid ~eHeratiH~ tailiH~s dispesal 
facility. '!'be acid ~eHeratiH~ tailiH~s disposal 
facility shall be elesed by eeveriH~ with a eempesite 
caver desi~Hed ts preveHt water iHfiltratieH aHd be 
eHvireHmeHtally stable fer aH iHdefiHite peried sf 
time. Maximum effort shall be made to isolate the 
tailings from the environment. Construction of the 
cover shall generally follow the principles and 
practices contained in EPA/530-SW-89-047, Technical 
Guidance Document -- Final Covers on Hazardous Waste 
Landfills and Surface Impoundments. 

POST-CLOSURE MONITORING 

340-43-085~ 

Cll The Department may continue its permit in force for 
thirty (30) years after closure of the operation and 
will include permit requirements for periodic 
monitoring to determine if release of pollutants is 
occurring. 

(2) '!'he facility water EJUality permit may be eeHtiHued iH 
farce fer a HemiHal peried sf thirty years after 
elesure sf the eperatieH aHd weuld iHelude 
apprepriate reEJuiremeHts fer perieaie meHiteriH~ ts 
aetermiHe if release ef pellutaHts is eeeurriH~. 
Monitoring data will weuld be reviewed regularly by 
the Department with DOGAPH re~ularly to determine the 
effectiveness of closure of the disposal facilities_._ 
The Department will consult with DOGAMI on release of 
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security funds befere DOGAMI releases beHd fHHds that 
would otherwise be needed to correct problems 
resulting from ineffective closure. 

LAND DISPOSAL OF WASTEWATER 

340-43-090~ 

(1) To qualify for land disposal of excess wastewater, 
the permit applicant shall demonstrate to the 
Department that the process has been designed to 
minimize the amount of excess wastewater that is 
produced, through use of water-efficient processes, 
wastewater treatment and reuse, and reduction by 
natural evaporation. Excess wastewater that must be 
released shall be treated and disposed of to land 
under the conditions specified in the permit. 

(2) A disposal plan shall be submitted as part of the 
permit application that, at a minimum, includes: 

(a) Wastewater quantity and quality 
characterization; 

(b) Soils characterization and suitability analysis; 

(c) Drainage and run-off characteristics of the site 
relative to land application of wastewater; 

(d) Proximity of the disposal site to groundwater 
and surface water and potential impact; 

(e) Wastewater application schedule and water 
balance; 

(f) Disposal site assimilative capacity 
determination; 

(g) Soils, surface water and groundwater monitoring 
plan; 

(h) Potential impact on wildlife or sensitive plant 
species. 

(3) The Department will evaluate the disposal plan and 
set site-specific permit conditions for the 
wastewater discharge. 

GUIDELINES FOR OPEN-PIT CLOSURE 
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(1) Open pits that will be left as a result of the mining 
operation shall be assessed prior to, and following, 
mining operations for the potential to contaminate 
aeeumulatieR ef water to the extent that it might not 
meet water-quality standards due to build-up of acid 
or toxic metals. 

(2) If the Department finds jua~es that the potential for 
water accumulation in the pit(s) exists, the permit 
applicant shall submit a closure plan for the pit 
that will address contamination prevention and 
possible remedial treatment of the water. The 
closure plan shall, at a minimum, examine the 
following alternatives: 

(a) Avoidance, during mining, of acid-generating 
materials that can be left in place, rather than 
being exposed to oxidation and weathering; 

(b) Removal from the pit and disposal, during or 
after the mining operation, of residual acid
generating materials that would otherwise be 
left exposed to oxidation and weathering; 

(c) Protective capping in-situ of residual acid
generating materials; 

(d) Treatment methods for correcting acidity and 
toxicity of accumulated water fer eerreetiR~ 
aeiaity aRa teicieity; 

(e) Installation of an impermeable liner under 
ponded water to prevent groundwater 
contamination; 

(f) Backfilling of the pit(s) above the water table 
to reduce oxidation of residual acid-generating 
materials. 

IW\WC9\WC9330 (12/13/91) Attachment B-7, Page 29 



TABLE 1 

Heap-Leach Liquid Storage criteria 

Component Pregnant-Solution Pond 

Operating Volume Minimum necessary to 
maintain recirculation 

Operational Surge Anticipated draindown 
and rinse volume 

Climatic Surge 100-yr, 24-hr storm 
plus 10-yr snowmelt 

Safety Factor 2-ft dry freeboard 

Barren-Solution Pond 

Minimum necessary to 
maintain recirculation 

Anticipated draindown 
and rinse volume 

100-yr, 24-hr storm 
plus 10-yr snowmelt 

2-ft dry freeboard 
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TABLE 2 

Required Responses to Leakage Detected from the Leach Pad 

Leakage Category 

zero leakage to 200 gal/day-acre 

Leakage from 200 gal/day-acre to 
400 gal/day-acre 

Leakage in excess of 400 gal/day-acre 

Response 

Notify the Department; 
increase pumping and 
monitoring 

Change operating 
practices to reduce 
leakage 

Repair leaks under 
Department schedule. 

~ailiR~s Slurry ~reatmeRt Griteria 

Parameter Allewalsle GeReeRtratieR 

Filtered Liquid FraetieR: 
GyaR i de '~±'€e>'!t;..:ar.lt-)t-----------,lr<001---ilm1E~r.1f-' lr 
GyaRide .-1-{-\\Wfi'a><di-)1-------------0Eh-. 7!2-i1m1E~r1f-' 1± 
~bieeyaRate ieR 75 m~/l 
GyaRate ieR SO m~/l 

Filtered Selia FraetieR: 
~etal Sulfur (Sulfide) 
ANP ) 3 .•,pp 

Beth Liquid aRd Selia FraetieRs 
By EPA ~OLP Hotbed 1311: 

ArseRie 
Barium 
Gadmium 
Gbremium 
Gel"!" Or 
Lead 
Mercury 

Sil;rcr 

IW\WC9\WC9330 (12/13/91) 

1.0 ~/k~ 
(See Metes) 

s m~/l 
100 m~/l 

1 m~/l 
s m~/l 
1 m~/l 
s m~/l 
0.2 m~/l 
1 m~/l 
s m~/l 
1 m~/l 
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Netes1 

1. LiEfuid fraetiefl defiRed as filtered slurry liEfuid eemeiRed 
witfi distilled water riRsate ef solid fraetieR; 
eeReeRtratieHs calculated OR eri~iRal liEfuid fraetiefl volume. 

2. GyaRide ('Fetal) afld (Wad) te Jae determiHed Jay AS'l'H 9203 6 82 J, 
afld G. 

3. ANP 

APP 

Acid ReutraliBatiefl peteRtial ifl terms ef tfie mass ef 
OEfuivaleflt GaG03 a"rnilalale, mcpressed ifl mass uRits 
per tfieusaRd mass uRits. 

Acid predueifl~ peteRtial iR terms ef tfie mass ef 
eEfuivaleRt GaC03 reEfuired fer ReutraliBatieR, 
mcpressed iR mass Uflits per tfieusaRd mass URits. 
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TABLE 3 

Be Watered Tailings Seliaa Treatment Oriteria 

Parameter Alle'i1a1sle GeH:eefit.rat:ie:A 

Seluele Cyanide (Wad) 
Seluele Cyanide (~etal) 
Cyanide (~etal) after 
elftractien ef Seluele (Wad) and 
SelHJsle (~etal) GyaRide 

~etal Sulfur (Sulfide) 

ANP > 3 APP 

By EPA ~CLP Methed 1311: 
Arsenic 
Barium 
Cadmium 
Chremium 
Cepper 
Lead 
Mercury 
Selenium 
Silver 
Zinc 

Netea1 

0. 5 mEJ/ltEJ 
2. 5 mEJ/ltEJ 

10. 0 mEJ/]EEJ 

1. 0 EJ/lEEJ 

(See netes) 

5 mEJ/l 
100 mEJ/l 

1 mEJ/l 
5 mEJ/l 
1 mEJ/l 
5 mEJ/ 1 
0.2 mEJ/ 1 
1 mEJ/l 
5 mEJ/l 
1 mEJ/l 

1. See Appendilc A fer cyanide analysis methed. 

2. "De watered" means ne free liquid. 

3 • ANP Acid neutraliBatien petential in terms ef the mass ef 
equivalent caco,, availaele, expressea in mass units 
per theusana mass units. 

APP Acid preduciREJ peteatial in terms ef the mass ef 
equivalent caco,, requirea fer neutraliBatien, 
elfpressed ia mass units per theusand mass units. 
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!l!ABI.E 4 

Heap i.eaeh Slesure Sriteria fer syanide 

Waste FraetieH Parameter GeHeeHtratieH 

Heap RiHsate GyaHide (Wad) 9.2 mEJ/l 
(Lifi!uid) GyaHide ('Petal) 19.9 mEJ/l 

SpeHt Ore Soluble GyaHide (Wad) 9. 2 mEJ/kEJ 
(Solids) Soluble GyaHide ('Petal) 2 . 5 mEJ I IEEJ 

GyaHide ('Petal) after ex 19. 9 m<:J/l<Ej 
traetieH ef Soluble (Wad) 
aHd Soluble ('Petal) GyaHide 

Nete1 

See AppeHdiie A fer the eyaHide aHalysis method applicable te the 
speHt ere. 
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APPE:NElIX A 

ANALYSES OF SPE:N'l' ORE A:NEl 'l'AILI:NGS 

ARalysis of the speRt ore aRa tailiR~s shall be performea with the 
followiR~ proeeaure: 

1. For extraetioR of Soluble GyaRiae (Waa): 

a. Plaee 500 ~rams of ary speRt ore or tailiR~s iR 2.5 
liters ef ae ieRiziea water at Reutral pH iR aR air ti~ht, 
eappea eeRtaiRer. Seleet the eeRtaiRer sizie te miRimizie 
heaa spaee. 

b. stir milaly fer 24 heurs at reem temperature. 

e. Filter eRtire slurry frem step (1.b) threu~h Me. 42 
WhatmaR paper aRa immeaiately aRalyzie aR aliEfuot fer Waa 
eyaH:iele. 

a. Galeulate Seluble GyaHiae (Waa) as iR Step (2.a). 

2. Fer CJftraetieR ef Seluble GyaRiae ('±'etal) : 

a. Plaee 500 ~rams ef ary speRt ere er tailiR~s iR 2.5 
liters ef aistillea water; aajust te pH 5 with 11,,se~-.-

b. stir milaly fer 24 hours at ream temperature iR aR air 
ti~ht, eappea eeRtaiRcr with Re heaa spaee. 

e. Filter the eRtire slurry frem step (2.b) threu~h a Me. 42 
WhatmaR filter paper aRa aHalyzie aR aliEfuot of filtrate 
for Soluble GyaRiae ('±'otal). Use the remaiRiR~ solia 
fraetioR of the slurry for GyaHiae ('±'otal) iR step (3.). 

a. Galeulate Soluble GyaRiae ('±'otal) as m~ GM/K~ of solias: 

m~ GN/K~ 
(m~/L GM'±' iR filtrate) x 2.5 

3. For aetermiRatioR of Soluble GyaRiae (Waa), use .\S'±'M D203 6 82 
€-;-

4. For aetermiRatioR of GyaRiae ('±'otal) after CJftraetioR of 
Soluble GyaRiae (Waa) aRa Soluble GyaRiae ('±'otal) iR the 
solia fraetioR, use J,S'±'M 02036 82 A, with a miRimum of 5 
~rams of the solia fraetioR remaiRiR~ frem step (2.). 
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Attachment B-8 

Summary of Record of EQC Discussions of Mining Rules 

December 13. 1990 

At a work session on December 13, 
1990, the Commission and Department 
discussed a variety of options for regula
tion of the environmental aspects of 
large scale gold mining operations in 
Oregon. 

This item was intended to provide an 
interchange of information between the 
staff and the Commission and provide a 
common basis for the development of a 
regulatory approach for large scale gold 
mining operations in Oregon. Commis
sioner Lorenzen expressed his desire 
that the Commission give the staff clear 
guidance on the approach to be devel
oped. Commissioner Wessinger noted 
the need to listen to staff recommenda
tions. 

Jerry Turnbaugh, of the Water Quality 
Division, presented background informa
tion to the Commission on mining oper
ation, and the particular issues where 
decisions will have to be made in the 
development of the regulatory approach. 
Commissioner Lorenzen asked about the 
Department's authority on federal lands 
and the Department's hazardous waste 
authority. Michael Huston stated that 
the State has clear environmental au
thority on federal lands. Brett 
McKnight, of the Hazardous and Solid 
Waste Division, cited the hazardous 
waste cleanup project at the Umatilla 

Army Depot as an example of the 
Department's authority. He also noted 
that under the federal Resource Conser
vation and Recovery Act (RCRA), the 
owner of a facility and the operator are 
both subject to regulation. 

In response to Commission questions on 
regulatory framework, Director Hansen 
noted that design and performance stan
dards can be incorporated either in rule 
or as conditions in permits. Chairman 
Hutchison asked about preferences for 
rules as opposed to leaving requirements 
to be determined by professional judge
ment of the staff. Dave Barrows, repre
senting the mining industry, indicated 
that his organization was split on that 
issue. Jean Cameron, representing 
Oregon Environmental Council, stated 
that they always preferred standards in 
rules along with flexibility for the permit 
writers to incorporate more stringent 
requirements where needed. Director 
Hansen stated that the approaches can 
be combined -- rules that incorporate 
design and performance standards, and 
permits that contain conditions based on 
the rules, guidelines, and best profes
sional judgement. He also noted that 
mining wastes are not hazardous waste 
under the federal definitions, but rules 
adopted by the Commission change that 
and regulate processing operations as 
hazardous waste generators. Brett 
McKnight indicated that mine tailings 
may or may not be hazardous wastes. If 
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they are, then the Department would 
have to site a hazardous waste storage 
facility at the site. 

John Beaulieu and Gary Lynch, repre
senting the Department of Geology and 
Mineral Industries, discussed the inter
agency approach to review of mining 
proposals, and indicated that their legis
lative package seeks to require appli
cants to present both an environmental 
analysis and a socio-economic analysis as 
part of their applications. 

Chairman Hutchison then asked the 
Commission for an expression of their 
thinking. Commissioners Lorenzen and 
Wessinger expressed a preference for 
moving forward with something as rapid
ly as possible so that industry knows 
what is expected. They expressed a 
preference for rules that are general and 
not too lengthy or specific. Dave Bar
rows suggested that something be draft
ed by the Department and taken to 
public hearing as soon as possible rather 
than trying to use an advisory committee 
to develop a proposal. Jean Cameron 
urged the Commission to not rush too 
fast because the issue is too important 
to do it wrong. Representative Bob 
Pickard encouraged the Commission to 
move with purpose. He stated that an 
advisory committee with a long schedule 
won't serve the Department well in the 
budget process. 

The Commission discussed concepts of 
regulating to do away with environmen
tal risk, of requiring use of the best 
technology being employed on a com
mercial scale anywhere, and of using a 
combination of rules and guidelines. 
The Commission indicated it would 

provide guidance to the Department 
during the regular agenda at the Friday 
meeting. 

December 14, 1990 

During the regular meeting on Decem
ber 14, 1990, the Commission reflected 
on the Work Session discussion of the 
previous day and expressed the following 
views: 

• Proceed to rulemaking hearings as 
soon as possible on rules to address 
open pit large scale mining in which 
chemicals are used for ore process
ing. (Placer mining will be treated 
separately.) 

• Use an open process including 
public information meetings in the 
development of proposed rules (in 
place of an advisory committee 
process). 

• Develop draft rules sufficient to 
proceed to hearing by the end of 
February. Proceed to a rulemaking 
hearing and complete the rule
making process within six months. 

• Report on progress at the February 
1, 1991, meeting and provide an 
outline of proposed rules. 

• Circulate drafts to the Commission 
for their information as they are 
developed in order to provide an 
opportunity for input. 

• Use a blended approach involving 
both rules and guidelines. The 
rules should not be too detailed, 
and the guidelines ought to be 
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dynamic but sufficiently precise to 
send a reasonable and sufficiently 
predictable message about the 
regulatory expectations of Oregon. 

• Direct the rules toward eliminating 
risk to the environment. 

• Make the rules a combination of 
performance-based and technology 
based requirements. 

• Require the best technology avail
able anywhere as the starting point. 
If technology is being used any
where else commercially, that tech
nology will be the starting point for 
requirements. Make the rules 
technology forcing. 

• Clearly place the burden on the 
applicant to show why specific 
technology or performance stan
dards shouldn't apply or why alter
native approaches should be con
sidered equivalent and acceptable. 

• Evaluate and consider the relation
ship to RCRA requirements. 

• Assure that the regulatory approach 
is preventative and that the need 
for future superfund cleanup is 
eliminated. 

• Consider interagency coordination 
to the maximum extent practicable 
to minimize duplication of efforts 
by applicants and the public. 

It was MOVED by Commissioner Wes
singer that the Department proceed with 
development of rules based on the 
above guidance. The Motion was sec-

onded by Commissioner Lorenzen and 
unanimously approved. 

.January 31, 1991 

At the work session on January 31, Jerry 
Turnbaugh reported that the Depart
ment was proceeding in accordance with 
a schedule that called for completing a 
second draft of proposed rules for gold 
recovery operations by the end of Febru
ary. That second draft was already com
plete. The target is to have a third draft 
which will be sufficient for distribution 
for public comment available by March 
1. An informal group is being assem
bled to assist in a focused technical 
review of the rules on February 21. 
This group includes people from DEQ's 
water quality and solid waste programs, 
the Department of Fish and Wildlife, 
the Department of Geology and Mineral 
Industries, and several private sector 
individuals associated with and knowl
edgeable in mining processes and activi
ties. 

Commissioner Lorenzen complimented 
Mr. Turnbaugh on his efforts to develop 
rules to address Commission concerns. 
Commissioner Wessinger asked for an 
indication of the future problem areas 
with regard to the proposed rules. Mr. 
Turnbaugh responded that the cost of 
technology that is not typically practiced 
would be the issue. Examples would be 
technology to added processing steps to 
remove and reuse cyanide rather than 
discharging it with wastewater, and steps 
to remove acid generating materials to 
prevent generation of acids in the pro
cess. 
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Chair Hutchison asked what the draft 
rules would say about open mine pits. 
Mr. Turnbaugh indicated that these 
rules do not yet address water quality 
issues associated with the pit. Reclama
tion of pit areas is a responsibility of the 
Dept. of Geology and Mineral Indus
tries. The groundwater section will be 
looking at groundwater impacts in more 
detail. The Department will also be 
looking at the relationship to solid waste 
and hazardous waste rules. Mr. Turn
baugh also indicated that an effort was 
being made to mesh closure require
ments with the reclamation requirements 
of the Department of Geology and Min
eral Industries. 

Commissioner Lorenzen noted that the 
rules as drafted appropriately apply 
equally to operations on federal lands as 
well as operations on private lands. 

.July 25, 1991 

At a work session on July 25, 1991, the 
Department reported on the status of 
the rule development process. Public 
hearings were held on the proposed 
rules as follows: 

May 15, 1991 in Portland 
May 17, 1991 in Nyssa 
May 20, 1991 in Grants Pass. 

The Department reported that com
ments were received from the following 
and that testimony was still being sum
marized and evaluated: 

State and Federal Agencies 

U.S. Fish and Wildlife Service 

Oregon Department of Fish 
and Wildlife 
Oregon Water Resources De
partment 
Department of Geology and 
Mineral Industries 

Mining Interests 
Simplot 
Horizon Gold 
Atlas 
Sunshine Mining 
Phelps Dodge 
Northwest Mining Association 
Oregon Mining Council 

Environmental Advocacy Groups 

Oregon Environmental Council 
Wilderness Society 
National Wildlife Federation 
Northwest Environmental De
fense Center 
Audubon Society 
Native Plants Society 
Sierra Club 

Economic Development Interests 

Mayors and Citizens of Nyssa, 
Ontario, Jordan Valley, Vale 
and Adrian 

The Department summarized what 
appeared to be the most significant 
differences of opinion between the De
partment and the mining industry as 
represented by the Oregon Mining 
Council (OMC) as follows: 

1. End-of-pipe tailings cyanide 
treatment vs. no treatment or "nat
ural" treatment 
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The rules are based on end-of
pipe treatment as a basic pol
lution prevention method. 

OMC comments deleted end
of-pipe treatment in favor of 
graduated containment of 
tailings wastes. 

2. Use of technology-based waste 
treatment criteria vs. application of 
water quality standards for heaps 
and tailings 

The rules require treatment of 
tailings and heaps to "technol
ogy-based" criteria, regardless 
of whether groundwater or 
surface is likely to be affected. 

OMC comments would apply 
present water-quality standards 
or prevention of aquatic bene
ficial uses (only when water is 
affected) as appropriate regu
latory criteria. 

3. Leak-detection and compliance at 
the heap liner vs. an allowable 
perimeter of soil contamination 

The rules require a "triple" 
liner configuration that pro
vides for leak detection in the 
uppermost liner, with a 
requirement for repair if leak
age exceeds an allowable "de
minimis" rate. 

OMC proposes, at maximum, a 
"double" liner system with a 
lek detection system and repair 
if the leak exceeds the gravity 

flow capacity of the leak detec
tion system. 

4. Positive wildlife exclusion vs. "safe" 
cyanide level 

The rules require "positive" 
exclusion (netting, fences, etc.) 
of wildlife (undefined) from all 
cyanide-containing waters, on 
the basis that no appropriate 
standard for "safety" exists. 

OMC proposes that a known 
safe cyanide level exists (per
haps 50 parts per million) and 
should be used instead of 
exclusion. 

5. Long-term vs. short-term post-clo
sure monitoring 

The rules state that the permit 
may be continued in force for 
a "nominal" period of 30 years 
for monitoring purposes. 

OMC proposes that the permit 
be continued up to a maximum 
of five years after closure. 

6. Remedial actions relative to open 
pits 

The rules require a closure 
plan to define remedial/pro
tective measures for the pit, if 
there is a potential for accu
mulation of contaminated 
water. 

OMC proposes essentially the 
same thing but removes refer
ences to some items to be con-
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sidered, such as pit-filling or 
mining avoidance in certain 
areas. 

The Commission asked questions to 
clarify points of difference between the 
Department and OMC. Considerable 
discussion centered on the applicability 
of technology-based, BPJ (best profes
sional judgment) criteria for mine waste 
detoxification versus water-quality-based 
criteria. 
The Commission concluded the work 
session discussion by requesting staff to: 

a. Complete a summary write-up of 
the hearings comments. 

b. Complete a final draft of the pro
posed rules, based on the comments 
received and circulate the draft for 
review prior to the next Commis
sion discussion of the issue. 

c. Arrange for an advisory panel con
sisting of key representatives of the 
mmmg industry, environmental 
groups and the Department to meet 
with the full Commission during a 
Work Session to discuss the pro
posed rules. 

The Commission indicated it would then 
follow the Work Session with specific 
direction to the Department on the next 
steps to be taken. 

October 10, 1991 

At this meeting, the Commission was 
provided with a package of materials 
which included the following items: 

• Proposed Rules on Chemical Min
ing (October 10, 1991 Draft). 

• Abstract of Technical Comments 
received during the public comment 
process. 

• Response to Public Comment (sig
nificant issues). 

• Markup of the rule proposal origi
nally presented for comment at 
public hearings to show proposed 
changes. 

At the meeting, Lydia Taylor, Adminis
trator of the Water Quality Division, 
introduced the discussion on the chemi
cal mining rules. She noted that two 
representatives of the mining industry 
and two representatives of the environ
mental community had been asked to 
make a presentation to the Commission 
on their views of the proposed chemical 
mining rules. Each group was advised 
to limit their presentation to 30 minutes. 
She also noted that Kent Ashbaker and 
Jerry Turnbaugh of the Water Quality 
staff were available to answer questions. 
She provided the Commission a table 
summarizing issues as addressed in the 
original draft of the rules and as ad
dressed in the current draft. Director 
Hansen noted that representative of the 
Department of Geology and Mineral 
Industries and Department of Fish and 
Wildlife were also present to respond to 
questions. 

Debra Struhsaker, an independent con
sultant on environmental and regulatory 
issues for the mining industry and for 
the Oregon Mining Council, began the 
presentation to the Commission on 
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behalf of the mining industry. She not
ed that they would address their con
cerns with the technical aspects of the 
proposed regulations. She acknow
ledged the substantial efforts that had 
gone into the development of the rules 
to date. She noted that her experience 
is quite diverse in terms of the issues 
she has addressed and the states she has 
worked in, thus leading to a broad per
spective on the issues. She handed out 
copies of overhead slides that she was 
using in her presentation. 

Ms. Struhsaker made the following 
points in her presentation: 

1. The rules should be performance 
standards rather than design or 
"universal" criteria. Regulations 
must apply to both eastern and 
western Oregon where climate, 
terrain, habitat, and hydrologic 
conditions are different. Univer
sally prescribed design and closure 
criteria cannot satisfy the needs of 
Oregon's diverse natural environ
ment. The current rules contain 
design criteria that are extremely 
stringent and may be good in some 
settings but not in others. Clarifi
cation of "alternative environmental 
protective means" is required. 
Clear guidelines need to be estab
lished for evaluating site specific 
criteria. 

2. Hazardous Waste philosophy was 
used to write the rules and that is 
not necessary to protect the envi
ronment. The rules are inconsis
tent regarding whether mine waste 
is hazardous. A technically incor-

rect approach has been specified on 
waste classification. 

3. Closure requirements are too pre
scriptive and should be based on 
site specific conditions. Compli
ance with environmental perfor
mance standards is achievable with
out requiring low permeability 
covers in many cases. 

4. Proposed wildlife protection mea
sures are redundant. Both detoxifi
cation and positive exclusion are 
required when either will suffice on 
tailings. The requirements need to 
mesh with Fish and Wildlife rules. 
The mortality problems at mining 
sites has been solved. 

5. The wetlands restrictions should be 
removed. 

Bill Schafer, representing the Oregon 
Mining Council, continued the presenta
tion: 

6. Thirty year post closure monitoring 
is not necessary. The duration of 
monitoring should be determined 
on a site specific basis. 

7. The limitation of 24 inch hydraulic 
head in the heap effectively bans 
valley leach systems. 

8. The approach to classification of 
mine wastes is flawed. EPA says 
method 1311 is incorrect for mine 
waste classification; 1312 should be 
used instead. 

9. The proposed acid-potential evalua
tion provisions are inconsistent with 
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established practice. Mitigation 
measures should not be prescrip
tive. 

Ms. Struhsaker closed by reiterating 
their desire to resolve the outstanding 
issues prior to rule adoption. 

Larry Tuttle, representing Wilderness 
Society and other conservation organiza
tions, summarized their involvement and 
concerns regarding mining wastes. He 
noted that they liked the first draft of 
the rules that were submitted to public 
hearing. Those rules were consistent 
with the governor's directive. He stated 
they were less happy with the second 
draft. They support development of the 
best standards to give certainty to the 
industry and to drive technology. He 
recommended that the Commission 
direct the Department to reopen the 
record and potentially hold added hear
ings. He suggested that the hearings be 
before the EQC. 

Gary Brown, representing Citizens for 
Responsible Mining in Ontario, suggest
ed that there will be many large scale 
mining operations in Oregon, not just a 
few. He provided a package of informa
tion for the record which recorded ex
amples of problem mining operations. 
With respect to the present draft rules, 
he disagreed with the proposal to drop 
the triple liner requirement (one clay 
plus two synthetic) in favor of a double 
liner system (one clay and one synthetic 
in contact). He noted that the effects of 
leaks into the ground after closure was 
not known. He also noted that the heap 
retains large quantities of solution, and 
something is needed under the heaps to 
protect groundwater in the future. He 

also noted the need for long term pro
tection through detoxification, that acid 
mine drainage is still a problem, and 
that problems should be prevented now 
and into the future rather than counting 
on the potential ability to correct them 
later. 

Chair Wessinger then asked for ques
tions from the Commission. 

Commissioner Lorenzen asked for iden
tification of a western state that was 
considered a model of environmental 
protection for mining wastes. Ms. 
Struhsaker indicated that Nevada and 
California were considered to be mod
els. Commissioner Lorenzen asked to 
be provided with the names of contacts 
later. He then asked why mining waste 
should not be treated as hazardous 
waste. Ms. Struhsaker indicated that the 
large volumes of low hazard materials 
makes it difficult. She stated that if a 
waste tests as hazardous under the 1312 
test, then it is treated as hazardous 
waste. 

Chair Wessinger noted that when things 
get tough economically, environmental 
costs are easy to cut. He asked if the 
proposed rules were adequate for moni
toring. Larry Tuttle responded that the 
legislature required third party monitor
ing to be paid for by the mining opera
tion. In addition, a bond is required for 
all costs. 

Chair Wessinger thanked the panel and 
asked the Department to come forward 
and summarize the major changes to the 
rules and the reasons for the changes. 
Jerry Turnbaugh summarized as follows: 
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(1) Mill Tailings/End of Pipe Treat
ment -- The proposed rules do not 
set wildlife protection levels, but a 
30 ppm WAD maximum technology 
based limit is specified. 

(2) Liners/Leak Detection/Closure 
The original proposal specified a 
triple liner system and the current 
draft proposes a double liner sys
tem. In response to a question 
about the reason for the change, 
Mr. Turnbaugh characterized the 
double liner system as low leakage 
and indicated that technical diffi
culties in effectively engineering 
and installing the triple liner system 
caused him to move to the double 
liner recommendation. In response 
to questions about leak detection, 
Mr. Turnbaugh stated that there is 
not a good leak detection system 
for use with the double liner sys
tem. 

(3) A variance prov1s10n that was in
cluded in the initial draft was re
moved from the current draft. The 
Department now believed that 
variance type situations could be 
handled in permit drafting without 
adding the variance provision to the 
rules. 

( 4) Guidelines for tanks and vessels in 
the original draft were eliminated 
in the current draft. Such facilities 
were not expected to be extensively 
used, and could be handled ade
quately in the plan review process. 

Chair Wessinger asked for suggestions 
on the next steps. Director Hansen 
suggested that the Commission could go 

step by step through the rules or it 
could give some direction to the Depart
ment and ask the Department to return. 
Among other issue that guidance would 
be welcomed on were whether the Com
mission wanted redundancy to be re
quired in the level of protection provid
ed, and whether the Department should 
defer to the Department of Fish and 
Wildlife on wildlife protection or make 
its own judgements. 

Commissioner Lorenzen indicated that 
he wanted time to review the matter in 
light of the discussion before he voiced 
his reactions and recommendations. 
Commissioner Squier indicated that 
before she could form any judgments, 
she needed additional technical informa
tion on the state of the art in monitoring 
to detect leaks, and the ability to rapidly 
fix a leak once detected. This was nec
essary before she could form any judg
ments regarding the difference between 
double and triple liners and the need for 
redundancy. 

Chair Wessinger stated that the Com
mission has expressed the desire for a 
very stringent rule. He noted that when 
they are done, they don't want an "Ex
xon". He suggested that the Department 
go back and evaluate the discussion and 
comments and return at the November 
meeting with a specific recommendation 
on the issues. At that time, the Com
mission would provide specific direction 
for developing the final rule draft. 
Commissioner Whipple noted that the 
Commission was not looking for a 
change in the approach. 
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November 7, 1991 

The Commission convened a work ses
sion in Medford to continue the earlier 
Work Session Discussion of Proposed 
Rules for Mining Operations using 
Chemicals to Extract Metals from Ores. 
No public comment was taken at this 
work session. Discussion was between 
the Commission and Department staff. 

Director Hansen asked the Commission 
to give advise that would allow the De
partment to complete a final draft of the 
mining rules. He suggested that major 
issues included other agency roles, ex
tent of monitoring during operations, 
and the extent of engineered protection 
including how close proposed rule re
quirements should be to the Hazardous 
Waste program requirements. 

Lydia Taylor, Administrator of the Wa
ter Quality Division, handed out a three 
column table summarizing the provisions 
of the rules sent out to public hearing 
(labeled the 6/14 draft), the rules as 
presented for discussion at the October 
10 work session (the 10/10 draft), and 
the recommendation of the Department 
(Recommended). 

Jerry Turnbaugh of the Water Quality 
staff summarized the recommendation 
on liners as a return to the original 6/14 
draft which called for a triple liner sys
tem. In response to questions from 
Commissioner Lorenzen, Mr. Turnbaugh 
noted that the three liner system is 
better able to detect leaks, but requires 
more care to keep from puncturing the 
liner. He noted that some believe the 
two liner system is not as likely to leak. 
He also noted that a leak in the two 

liner system is not as likely to be detect
ed. Commission members stated that 
this was one of the key issues to be 
determined. Director Hansen indicated 
that this is a judgment call. The ques
tion is whether an extra level of oppor
tunity to detect and correct a problem is 
provided before the environment is 
affected, or whether one relies more 
heavily on a cap. The Commission 
discussed the potential for monitoring 
and the potential for preventing and 
detecting leaks. 

Commissioner Lorenzen recommended 
that the rules be drafted to require 
triple liners, unless another way is pro
posed to assure an equivalent level of 
monitoring (leak detection) below the 
liner system. The Commission members 
concurred with this suggestion. 

The next issue discussed was wildlife 
protection. The Department recommen
dation was the same as the 10/10 draft 
which proposed to rely on the Depart
ment of Fish and Wildlife. Mr. 
Turnbaugh noted that HB 2244 requires 
the Department of Fish and Wildlife to 
address wildlife protection measures for 
mmmg operations. Commissioner 
Lorenzen asked what happens if Fish 
and Wildlife doesn't act. Lydia Taylor 
responded that the proposed rules re
quire elimination of exposure or positive 
exclusion. 

The Commission agreed that the pro
posed rules should defer to Fish and 
Wildlife on the issue of wildlife protec
tion measures. 

Commissioner Lorenzen then raised the 
issue of review of design, construction 
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and operation and indicated he would 
like to have the rules specify third party 
review. The Commission discussed 
options for such review including the 
reviewer hired by DEQ, the reviewer 
hired by the mining company subject to 
approval of DEQ, or the ability of DEQ 
to remove the reviewer or levy penalties. 
Director Hansen noted that RCRA 
requires that an independent engineer 
oversee construction. Mr. Turnbaugh 
indicated that the Department had con
sidered third party review of design, but 
not construction or operation. Com
missioner Lorenzen stated that it adds 
comfort to have an independent profes
sional stake their reputation on the plan. 

The Commission agreed that the pro
posed rules should provide for indepen
dent review of design, construction, and 
operation. 

Lydia Taylor indicated that the Depart
ment was recommending that the re
quirements for mill tailings be tightened 
up. The original draft proposed a per
formance standard. Now the Depart
ment is proposing both a performance 
standard and two technologies -- remov
al/recycling of cyanide, and oxidation for 
greater stability. 

The Commission agreed with the De
partment recommendation on tailings. 

On the issue of testing, the Commission 
agreed with the recommendation to tie 
to the Hazardous waste requirements for 
testing to determine if the waste is haz
ardous, and managing the waste accord
ingly. 

The Commission discussed the issue of 
seismic instability. Director Hansen 
noted that the proposal opts for some 
criteria for siting and assumes that facil
ities can generally be engineered to 
meet the site criteria. Lydia Taylor 
noted that existing groundwater criteria 
will have to be met. The Commission 
agreed with the Department recommen
dation. 

On the issue of a variance prov1s1on, 
Lydia Taylor indicated that the variance 
provision in the original draft was elimi
nated in favor of an approach that will 
look at equivalent results in the plan re
view process. The Commission agreed 
with the proposal. 

With respect to requirements for emer
gency ponds, Lydia Taylor advised that 
the requirements for emergency ponds 
were made less restrictive, and that if 
the ponds are planned to be used, they 
must be designed to the same standards 
as regular process facilities. 

The next issue discussed was the moni
toring after closure. Chair Wessinger 
asked how monitoring would be con
ducted after a mine was closed and the 
company gone. Mr. Turnbaugh indicat
ed that requirements administered by 
DOGAMI include a bond to cover 
chemical processing and reclamation. 
He believed that monitoring could be 
covered under the bond. Commissioner 
Lorenzen indicated his desire to have 
parent corporations or the majority 
interest holder in the permittee to sign 
on to the permit to assure greater pro
tection. Commissioner Whipple suggest
ed the issue may be greater than just 
DEQ. Lydia Taylor indicated that the 
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intent of the new legislation was to 
cover the broader picture. Commission
er Lorenzen said his interest was to have 
any parent corporations guarantee the 
post closure obligation. 
The consensus of the Commission was 
sympathy with the desire of greater 
security from the parent company or 
companies to the permittee and that this 
option should be looked into further. 

The final issue discussed was the open 
pit itself. Mr. Turnbaugh indicated that 
the rules call for assessment and have 
not been modified. There was no sug
gestion for modification. 

December 13, 1991 

At this regular meeting, the Commission 
considered the Department recommen
dation to adopt proposed mining rules 
as presented in Attachment A of the 
staff report (rule draft dated 12/13/91). 
The proposed rules require mining oper
ations using cyanide or other toxic 
chemicals to protect soils, groundwater, 
surface waters and wildlife from contam
ination or harm by process solutions and 
waste waters. The protective measures 
required by the proposed rules include 
cyanide recovery and re-use, chemical 
detoxification of cyanide residues and 
extensive lining and engineered closure 
of waste disposal facilities. 

The department provided the Commis
sion with a background summary of the 
proposed rules. Commissioner Lorenzen 
questioned the use of the term disposal 
facility on page A-10 of the proposed 
rules and asked that the wording be re
moved. Lydia Taylor, Administrator, 
Water Quality Division, responded that 

the term disposal facility would be re
moved from the proposed rules. Com
missioner Lorenzen asked how reporting 
requirements listed in the rules would 
be handled. Ms. Taylor replied that 
reporting requirements would be dealt 
with on a permit-by-permit basis. 

Ivan Urnovitz, Northwest Mining Associ
ation, Mike Filio, Tek Corporation, 
Vancouver, B. C., and John Parks, Atlas 
Precious Metals, represented the mining 
industry in a consolidated presentation. 

Mr. Urnovitz expressed concerns regard
ing the following items: 

The mandatory requirement of a 
36-inch clay liner. 

The tailings must be handled as 
hazardous waste. 

The controls were overly redundant 
and more requirements were in the 
rules than needed by the state of 
Oregon. 

The tests required were inappropri
ate. Mining wastes should be test
ed differently than municipal 
wastes. 

The wetlands requirements were 
arbitrary. 

The A VR system in regard to the 
liquid storage criteria was arbitrary 
and over redundant. 

Mr. Filio stated that the rules were 
overly stringent and had caused the 
suspension of a negotiation with Atlas 
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Precious Metals on the Grassy Mountain 
project. His concerns were as follows: 

The method of reusing and recy
cling cyanide was not proven. 

That determining the potential of 
acid-water formation from the 
tailings added little benefit to the 
environment and was costly. 

That environmental benefits must 
justify added costs. 

Mr. Parks complimented the staff on 
their efforts. He stated that he support
ed 80% of the rule proposals, but indi
cated that the 20% where disagreement 
exists cannot be quickly resolved. He 
stated that the "one size fits all" 
approach of the rules is not appropriate 
and results in unnecessary costs. He 
urged the Commission to take additional 
time to resolve the issues. 

Mr. Urnovitz concluded that the rules 
would create a rigid, inflexible program 
with added costs to the mining industry. 
He said that added expense had not 
been considered, and that industry pro
posals met state requirements. Mr. 
Urnovitz suggested that an impartial 
review panel be established which would 
include the Commission chair, mining 
experts from Nevada or California and 
DEQ staff. 

Larry Tuttle, The Wilderness Society, 
told the Commission that liner systems 
for tailings and heaps had been used in 
other states for a long time. He said 
that the rules would provide the mining 
industry the ability to prove that other 
approaches would provide equal protec-

tion. Mr. Tuttle added that early detec
tion systems with triple liners would 
prevent cyanide from entering the soil. 
He said what was missing from the rules 
was a third-party verification of baseline 
data and that removing heavy metals 
should be a part of cyanide removal. 
Mr. Tuttle added that wetlands should 
not be risked and should not be consid
ered at this meeting. He indicated that 
hazardous waste rules should apply to 
the tailings, and that EPA is looking at 
mining with that approach. He further 
added that the state would learn if the 
rules are too strict as mining activities 
occur. Mr. Tuttle concluded by stating 
that the rules should be adopted and 
that although the rules were not perfect, 
changes could evolve over time; the 
rules would protect the state and give 
the mining industry a chance to prove 
the rules were unnecessary. 

Commissioner Squier stated that the 
term waste on page A-7 of the proposed 
rules was too narrow and needed to be 
clarified. Commissioner Whipple said 
that when the rules were being devel
oped, the Commission was pushing the 
edge in terms of environmental protec
tion. However, she stated, that she had 
concerns that more responsibility had 
been placed on the Commission to as
sure technical feasibility. She suggested 
that the department research the impli
cations of mining activities and try to 
use the universities in this endeavor. 
Commissioner Whipple further added 
that the department should take the 
time to make sure the rules are techni
cally feasible and correct. She also 
noted the risk of finding that the rules 
aren't stringent enough. 
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Commissioner Lorenzen expressed his 
general preference for performance 
standards rather than design standards 
but noted that there was no perfect 
performance measuring system. He 
expressed a desire for a third party 
review to examine the following issues 
to determine whether the proposed rules 
meet Commission goals: 

The requirements for liners under 
the heap. 

The recycling of cyanide. 

The treatment and long-term stabil
ity of tailing ponds. 

He added that an independent opinion 
was needed on the question of whether 
the proposed rules were overly protec
tive. 

Commissioner Squier asked the depart
ment about the reuse of cyanide. Staff 
responded that reuse minimizes the use 
of cyanide and reduces the amount used; 
however, it is cheaper to buy cyanide 
and dispose of it. Staff further stated 
that by recycling cyanide the toxicity of 
the tailings can be reduced. Commis
sioner Lorenzen asked if there was 
another methodology in place other than 
the A VR system. Staff replied that the 
rules do not require A VR but do sup
port removal and reuse. 

Commissioner Castle said that the per
ception of the process was mostly eco
nomic. However, he stated, that this 
was not the purpose of their review. 
Commissioner Castle supported the idea 
of a third-party review but stated that 
the review should be confined to the 

technical issues relating to environmen
tal protection. Chairman Wessinger 
expressed his desire not to use an indus
try committee but rather to find an 
individual or company with no ties to 
either side to evaluate the proposed 
rules. He further requested that the 
Department get back to the Commission 
as soon as possible regarding the steps 
for an independent review. 

Director Hansen questioned the Com
mission about whether they wanted the 
third-party evaluation to be in the form 
of addressing applicable policy ques
tions. He suggested that a review could 
focus on a review of technical issues in 
relation to the policy including assess
ment of the level of certainty that the 
technical requirements would meet the 
policy, and the technical feasibility of 
the requirements. 

He further stated that the intent of 
House Bill 2244 was that rules be devel
oped that were necessary and practical. 
He stated that the term "necessary" was 
in relation to protecting the environment 
and was without regard to cost. The 
term "practicable" applies to selection of 
alternatives, were available, to meet the 
"necessary" requirements. 

Commissioner Squier noted that a third
party review would be expensive and 
would require time. She voiced her 
opinion that the alternate methods 
wording in the proposed rules allowed 
the department enough flexibility and 
favored adopting rules now. 

Commissioner Lorenzen suggested that 
the review focus on narrow technical 
issues and then questioned if the depart-
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ment had the necessary funds to conduct 
the review. Commissioner Castle noted 
that the Department should spend what
ever is necessary. Commissioner 
Lorenzen suggested that the third-party 
review should address the technical 
means of achieving the Commission's 
policies. 

Commissioner Whipple, after some 
discussion and questioning of staff, 
moved that the Commission direct, with 
a high degree of specificity, that a third
party review be conducted on the issues 
of liner systems, removal and reuse of 
cyanide, and reduction of toxicity of the 
waste to the greatest degree possible. 
Commissioner Lorenzen seconded the 
motion with the understanding that 
closure of the various ponds, heap leach 
and tailings facility as well as the possi
ble redundancy of the clay liner thick
ness was included within the context of 
the motion. 

Director Hansen then summarized the 
issues to be addressed in relation to the 
policies: technical feasibility, level of 
certainty, other technologies. 

He then noted that contracting with a 
third party would be a complex process, 
and suggested that the matter be further 
discussed by the Commission through a 
conference call within the next week. 

Commissioner Squier made it clear that 
she wanted detection and repair of leaks 
before chemicals escaped into the envi
ronment to be reviewed. Chairman 
Wessinger, Commissioners Castle, 
Whipple and Lorenzen voted yes; Com
missioner Squier voted no. 

Water Quality Division Administrator 
Lydia Taylor then asked if it would be 
appropriate to defer action on any min
ing permit applications received pending 
completion of the third-party review and 
adoption of rules. The Commission 
agreed, and Commissioner Lorenzen 
noted that the Commission could very 
quickly adopt rules if a permit applica
tion was filed. 

December 20, 1991 

A special meeting by a conference call 
of the Environmental Quality Commis
sion was held on Friday, December 20, 
1991, at the Oregon Department of 
Environmental Quality, Conference 
Room 3A, 811 S. W. Sixth Avenue, 
Portland, Oregon. The purpose of the 
special meeting call was to discuss the 
Department's draft Request for Proposal 
(RFP) for technical advice on mining 
rules. 

Commission members present by tele
phone were Vice Chair Castle, Commis
sioners Squier, Whipple and Lorenzen. 
Chair Wessinger, Director Hansen and 
Larry Knudsen, Assistant Attorney Gen
eral, and Department staff were present 
in Conference Room 3A. The confer
ence call began at 9:30 a.m. 

At the December 13, 1991, EQC meet
ing, the Commission asked the Depart
ment to initiate a third-party review of 
liner systems, the removal and reuse of 
cyanide and the reduction of toxicity of 
the waste. Additionally, the Department 
was asked to review the technical means 
of achieving the Commission's policies. 
Draft portions of the RFP were forward-
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ed to the Commission prior to the meet
ing. 

Director Hansen indicated the draft 
RFP addressed the questions asked by 
the Commission and how those ques
tions could be answered by an indepen
dent third party. Director Hansen sum
marized the pre-bid qualifications, pro
cedures and processes related to the 
bidding and bidders. He requested that 
the Commission go through policy state
ments, issues and methods of answering. 

Chair Wessinger asked Director Hansen 
to go through each issue of the draft 
RFP paragraph by paragraph. Each 
issue is discussed below. 

Dr. Castle asked the staff for reactions 
to FAXed material the Commission had 
received. Director Hansen indicated 
that the memorandum had just been 
handed to him. The memorandum, from 
Mr. Richard Bach of Stoel, Rives, Boley, 
Jones & Grey, to John Parks, expressed 
concern with the proposed DEQ policy 
statements. 
Lydia Taylor, Administrator, Water 
Quality Division, responded to Mr. 
Bach's preference to the wording "threat 
of harm" versus "release to the envir
onment." Ms. Taylor said that the term 
"threat of harm" was too open ended 
and added that the purpose of the liner 
is to prevent a release. Commission
er Lorenzen agreed that the purpose of 
a liner is to keep liquid contained; if the 
liquid does escape from the liner, then 
that protective barrier is not working. 
Additionally, Chair Wessinger agreed 
with Commissioner Lorenzen's interpre
tation and stated that environment is the 
important term. 

Commissioner Castle further agreed. 
He said Department staff correctly inter
preted the direction with regard to eco
nomics; that is, a technical analysis 
rather than an economic analysis. Com
missioner Castle stated he did not agree 
that risk had been excluded and that the 
wording asks for statements of the re
viewer on the level of certainty in ach
ieving goals. 

Director Hansen said that in regard to 
Mr. Bach's comments about what was 
described in the Department's memoran
dum as a note at the bottom of page 1 
and top of page 2 and the definition of 
a double liner at bottom of page 2, the 
Department did not object to substitute 
Oregon Mining Council (OMC) wording 
if the Commission agreed with the OMC 
proposed language. Director Hansen 
indicated that the Department was try
ing to describe the OMC proposal, not 
editorialize on it. Further, Jerry Turn
baugh, Water Quality Division, indicated 
that he had no objection to OMC's 
characterization of the double liner, and 
that it was a fair statement of what the 
Department believes the liner will ac
complish. 

Director Hansen told the Commission 
that OMC had suggested two additional 
questions be included under Method to 
Answer Question--Address. He said that 
the answer to their suggested Question 
No. 5 was implicit; Question No. 6 was 
the about the issue of economics which 
the Commission had rejected. 

Commissioner Lorenzen commented on 
the framing of the question itself. He 
suggested "Will either or both liner sys
tems meet the stated objective of the 
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Commission?" Commission Squier 
agreed with Commissioner Lorenzen. 
Commissioner Lorenzen stated that an 
additional question could be answered 
as a part of Issue No. 4(a): "Is 36 inch
es as required by Issue 4(a) the appro
priate thickness to assure a high proba
bility of achieving the Commission's 
objective?" He further stated that the 
requirement of 36 inches would be a 
high-cost item in some areas and ex
pressed concern about this requirement 
if it was unnecessary; however, if this 
requirement was necessary, he had no 
reservations. Director Hansen indicated 
that Method to Answer, Question No. 4, 
addressed this issue. 

Commissioner Lorenzen agreed as long 
as that is what Answer No. 4 meant. He 
further indicated concern about imple
menting costly regulations that do not 
provide further benefits; therefore, eco
nomics must be implicitly considered. 

Commissioner Whipple also expressed 
concern about economics and redundan
cies. She said that it should not be diffi
cult to obtain from the answers to the 
technical questions about a sense of the 
relative costs involved. 

Commissioner Castle stated that the 
Commission did not want an economic 
analysis. He added that it was appropri
ate that the consultant address the issue 
of redundancy. From that, Commission
er Castle stated, the Commission can 
make judgments about whether the rules 
require additional measures that incur 
added cost but does not further protect 
the environment. He said that the Com
mission will not ignore economics when 
a decision is made. 

Director Hansen said that the question 
as phrased uses the words "materially re
duce." He indicated that the intent was 
to provide a basis for determining if 
there are environmental benefits to the 
requirements. Director Hansen referred 
to letter from Martha Pagel to Repre
sentative Schroeder about the idea that 
the rules were contrary to legislative 
intent. Ms. Pagel stated in her letter 
that two terms must be considered when 
meeting environmental standards: nec
essary and practicable. She said "neces
sary" is defined as that which is neces
sary to meet the standard and protect 
the environment. In further clarifying 
Ms. Pagel's letter, Director Hansen said 
that the policy statement reflects what 
the Commission believes is necessary to 
protect the environment. He stated that 
the question then becomes whether 
there are alternatives for meeting the 
standard and that "practicable" is consid
ered when determining the alternative to 
meet the standard. 

Commissioner Castle asked about the 
procedures to be followed in developing 
the final RFP. He asked if the Commis
sion was putting the RFP in final form 
or if they were giving the staff advice to 
guide development of the final RFP. 
Director Hansen responded that it was 
the Commission's choice but the closer 
the Commission would come to final 
wording on the policy statements and 
questions the better. He asked the 
Commission to clarify that the question 
on the first policy issue will read: "Will 
either or both liner systems meet the 
stated policy objective of the Commis
sion?" 
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Chair Wessinger asked Commissioner 
Lorenzen if that wording contained the 
difference he sought. Commis
sioner Lorenzen replied that perhaps 
one liner would meet the stated policy 
better than the other; maybe both liners 
would meet the stated policy adequately 
but that one will meet the policy better. 
Director Hansen indicated that the 
Method to Answer, Question No. 3, 
provides for more detail and level of 
certainty. 

The Commission agreed that the ques
tion wording for the first policy would 
read as follows: 

Will either or both liner system 
meet the stated policy objective of 
the Commission? 

In regard to the second policy issue, 
Commissioner Whipple said that she 
believed Mr. Bach's two additional ques
tions (proposed questions 5 and 6) 
would be answered within the context of 
how the questions were phrased. Com
missioner Squier said she believed in
dustry intended that a difference exist 
because the term "management practic
es" was used rather than technology 
which would allow a broader interpreta
tion. Commissioner Whipple asked if 
there were other ways to meet the policy 
and indicated she would not like to 
delay over the definition of technology. 
Chair Wessinger asked Department staff 
about technology as compared with 
management practices. 

Mr. Turnbaugh told the Commission 
that the rules state that cyanide recovery 
and reuse are an end-of-pipe treatment 
technology applied before tailings are 

released to the impoundment. He said 
that industry would argue that the tail
ings pond is a treatment system since 
some natural degradation occurs and 
solutions can be recirculated from the 
tailings pond. He concluded he believed 
the mining industry was broadening the 
scope of definition beyond end of pipe 
and beyond what was intended in the 
Department's proposed rules. 

Director Hansen said the issue to be ad
dressed was whether treatment of the 
tailings would be required before being 
released to the tailings pond or whether 
the tailings pond would be part of the 
treatment system. 

Commissioner Whipple said the policy is 
aimed at reducing toxicity in the releases 
to greatest degree practicable through 
treatment. Director Hansen stated that 
the Department believes that once the 
material is in the tailings pond, a greater 
risk of release to the environment exists; 
therefore, the Department wanted to 
reduce the toxicity to the greatest de
gree practicable before discharging the 
material to the tailings pond. 

Commissioner Whipple asked if the 
policy addressed long-term impacts of 
treatment. Director Hansen replied that 
once the material is discharged to tail
ings pond, it is difficult to control. 
Commissioner Lorenzen commented 
that this issue should be examined by 
the consultant. 

Commissioner Lorenzen asked if a pro
cess was discovered in the future to 
reprocess the tailings pond, would the 
Department allow material to be dis
charged to the pond with assurance of 
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containment rather than treatment first. 
He suggested a possible revision to the 
policy: 

The Commission establishes as 
policy that the closure of the heap 
leach and tailings disposal facilities 
shall be accomplished by a means 
that te the greatest extent pessiele 
a high degree of probability over 
the long term will prevent release 
to the environment of any chemi
cals contained in the facility. 

Commissioner Lorenzen also stated that 
he would not want the tailings spread 
over a large area without there being a 
substantial effort to reduce toxicity. He 
said that dealing with the tailings was a 
long-term effort, not just 20 years. 

Director Hansen added that the liner 
system required by the draft rules for a 
tailing pond is different than under a 
heap leach pad because of the assump
tion of lower toxicity due to pretreat
ment. He added that the Department 
would look at treatment requirements 
differently if the liner under the tailings 
pond was the similar to the liner under 
the heap leach pad. 

Commissioner Squier asked Mr. Turn
baugh about 30 parts per million (ppm) 
cited under Issue in Policy No 3. Mr. 
Turnbaugh replied that 30 ppm is the 
"best professional judgment" estimate of 
achievable level of detoxification that 
can be achieved with a variety of treat
ment technologies. Commission
er Squier asked how the Department 
would respond to a business in Portland 
that was discharging 35 ppm. She fur
ther clarified her question by asking how 

the Department would view 30 ppm of 
cyanide in other industrial settings: 
would that discharge be considered a 
hazardous waste and require barrelling 
and labeling? 

Mr. Turnbaugh replied that he was 
uncertain of the answer. He said the 
Department had intended to require 
end-of-pipe treatment to reduce the 
toxicity, which is the purpose of the 
rules. Consequently, he continued, the 
Department must decide how much 
technology should be applied. Mr. 
Turnbaugh said the Department exam
ined potential technologies and conclud
ed that 30 ppm can be achieved. How
ever, he said, 30 ppm is not intended to 
be a wildlife protective measure and 
does not relate to liner design. Cyanide 
that has been discharged to a pond can 
be released to the air, and this type of 
release necessitates modeling to deter
mine human health risk. 

Commissioner Whipple indicated her 
inclination to not expand the policy to 
include management practices. Direc
tor Hansen replied that an additional 
question could be considered: would a 
liner system be adequate or would the 
liner system need to be upgraded to 
achieve the Commission's policy regard
ing the release of toxics from the tailings 
pond. Chair Wessinger replied that he 
was inclined to agree with current staff 
recommendation. 
Commissioner Squier had two questions 
regarding end-of-pipe treatment: 

1. Is 30 ppm achievable with current 
technology? 
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2. Does the Department want to have 
a policy that allows discharges to 
the pond and confinement of the 
pond to protect the environment 
rather than promotes best achiev
able technology at the end of pipe? 

She indicated that the draft proposal ad
dresses the first question but she did not 
want to open the second question up for 
debate; therefore, she agreed with Chair 
Wessinger. Commissioner Whipple also 
agreed with the draft proposal. Com
missioner Castle stated he had no prob
lem with staff formulation and said that 
these issues will be addressed if Ques
tion Nos. 2 and 4 are adequately an
swered. Commissioner Lorenzen 
agreed. 

Director Hansen summarized that the 
suggested Question No. 5 in Mr. Bach's 
letter would not be included. Mr. Turn
baugh said that he had no problem with 
Mr. Bach's Question No. 5 but would 
note that non-use may be a matter of 
choice rather than technical feasibility. 

At this point in the meeting, Commis
sioner Lorenzen excused himself from 
the conference call. However, he added 
that he did have a comment about the 
policy on page 4, second line, about the 
reference " ... to the greatest extent possi
ble." He suggested the wording to a 
high degree of probability. 
Director Hansen replied that the De
partment was attempting to reflect the 
Commission's intent. He said that 
Method to Answer Question--Address, 
No. 3, would partially address this issue. 
Commissioner Castle said that if Com
missioner Lorenzen's questions were 
adequately answered, would he have 

concern. Commissioner Lorenzen replied 
no but believed there may be a problem 
relating this question to policy. Com
missioner Castle suggested the following 
wording to help meet Commis
sioner Lorenzen's concerns: 

The Commission establishes as 
policy that the closure of the heap 
leach and tailing disposal facilities 
will prevent release to the environ
ment of toxic chemicals contained 
in the facility. 

He suggested this wording be substituted 
as policy and the questions would not be 
changed. Commissioner Lorenzen 
agreed with Commissioner Castle's sug
gested wording; Commissioner Squier 
also agreed. 

Commissioner Lorenzen then left the 
conference call. 

Director Hansen Fred suggested that 
Method to Answer Question--Address, 
No. 2, be changed to read as follows: 

2. Do detoxification and covering 
(evaluated and together separately) 
materially reduce the likelihood of 
a release of toxic chemicals to the 
environment? 

Commissioners Castle and Squier 
agreed. 

Director Hansen them presented the 
proposal requirements. He said a con
cern had surfaced about one item from 
discussion with the person Commission
er Castle had suggested. In regard to 
Proposal Requirement No. 2., if fol
lowed, the Department would end up 
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with consultants not in touch with the 
technologies the Commission wanted 
evaluated. He said that the idea of 
independence was important. 

Commissioner Castle suggested a change 
to Proposal Requirement No. 2: 

2. Noninvolvement for a minimum of 
the past five years v;ith the mining 
inaustry in general, ana speeifieally 
with mining companies, mining in
dustiy groups, or environmental 
groups active in working on mining 
regulations and permitting. 

Director Hansen suggested a proposed 
change made by Larry Tuttle, The Wil
derness Society, as follows: 

2. A substantial portion of income for 
a minimum of the past five years 
with the mining inaustry in general, 
and speeifieally with mining compa
nies, mining industiy groups, or 
environmental groups active in 
working on mining regulations and 
permitting. 

Chair Wessinger indicated that he was 
apprehensive that consultants who could 
perform the job would be disqualified. 
Director Hansen suggested the following 
wording: 

2. Preference will be given to entities 
who have had no involvement with
in the five (5) years. As a bid 
requirement, one must disclose all 
contacts or contracts they have had 
over the past five (5) years for 
evaluation. 

Commissioner Squier indicated that she 
agreed with that wording, and Commis
sioner Castle also agreed to the pro
posed wording. 

Ms. Taylor indicated that the Depart
ment wanted to allow judgment and that 
conflict of interest with anyone hired 
was an important consideration. She 
said that disclosure was important, and 
that the Department would ask the 
applicant to disclose any potential con
flict of interest and whether a substan
tial part of their income over the past 
five (5) years was derived from the 
mining industry. 

Chair Wessinger, Commissioners Castle, 
Squier and Whipple agreed. 

Director Hansen indicated if the Com
mission had nothing else to add to the 
memorandum, the Department will 
proceed. He added that although this 
memorandum was not the proposal and 
that more information must be added to 
meet requirements, it did contain the 
essential elements and no formal action 
was needed. 

Commissioner Squier stated that she 
would like to hear back from staff after 
proposals are in about the time schedule 
and cost range. Ms. Taylor replied that 
she will keep the Commission informed. 
Chair Wessinger asked that the Commis
sion be sent reports about the progress 
of the proposal. Director Hansen indi
cated that he will include the status of 
the proposal in the Director's Report 
and keep them advised in interim if 
anything significant occurs. 
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Subsequent Actions 

On January 7, the Department forward
ed a draft to the Commission, labeled a 
"second draft" of the elements to be 
included in the RFP for consultant 
services. A draft of the full RFP (in
cluding all of the legally required lan
guage, etc.) was prepared. On February 
3, 1992, a final draft of the RFP was 
forwarded to Commission members for 
review and comment. The transmittal 
memo noted that there had been numer
ous contacts from representatives of the 
mining industry while the Department 
was developing the final wording of the 
RFP. The RFP was issued on February 
7, 1992. 

Following the December 20, 1991, Con
ference Call meeting, the Department 
has reported to the Commission at each 
meeting on the current status of the 
consultant review process. 

Note: This summary is for the most part 
a reproduction of the Commission 
approved minutes of the respective meet
ings. Some additions have been made to 
enhance readability and clarity. 

HLS:l 
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