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State of Oregon 
Department ofEnvironmental Quality Memorandum 

Date: July 30, 1992 

To: Environmental Quality Commission\'\ 
,\ ~;_______, 

From: 

Subject: 

Fred Hansen, Director .',,,,,'>· . 
Consideration of Contractor'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 ch.emical mining, and to 
seek an evaluation and advice on specific technical questions from an independent, 
knowledgeable contractor. 

The Commission directed the Department to emplay 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 full~ 
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 
1Jroposal; 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 \Vere also being provided a revieVv· 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. 
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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 ~ave some technical differences of opinion with the Contractor ,x;hich 
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 recommeddations 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 reasonablejudgments 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 10·2 cm/sec); 

(c) A leak detection system between the synthetic liners capable of 
detecting leakage of 400 gallons/day acre withi'n 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 technical.ly 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, what 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 
certair"*7 fer ac,':ie1ling this policy do you assign ta 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 
certa,inty 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 performing 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 removal and reuse (evaluated separately) materially reduce the toxicity and 
potenlial 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 !111£i., 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 cenainty 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/volatilization/reneutralization) 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 ~ of cyanide materially reduces th" 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 ~ 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 



Memo To: Environmental Quality Commission 
July 30, 1992 
Page 14 

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 Tailin&s 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 ofheap 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 cheinicals 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. 
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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 certainly 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 

Ft~li~ l!&lirifi 'Fli8iiit& ; 
Detoxification Only 

Cover Only 

Cover after 
Detoxification 

.. ·'f liilirii!§ F~ehit~•·•·•·•••••·•••· m<················· 

Detoxification Only 

Cover Only 

Cover after 
Detoxification 

Toxic Metals Release · 
Potential 

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 

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 fq.r 
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 Ute 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 regardin·g 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 Depar.tment 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 propo.sed 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 applica.nt." . 

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 reauirements and the 1rnidelines and to more clearlv state - ... ..... ~ J - -- . -

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 fro.m 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 equivaient 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, i.t 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 pl'Ocess 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 detecti.on 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 addi.tional 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 in 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 svstem is. necessarv - . , 
durinc active operations to assure that process solutions are not released to the 
environment. The liner system also can continue to function durinc 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 envirnnment. 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 ti> 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 consuliant. 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. 

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

[BFaeketeEI !Hl:EI sff'ttek Uifettgh] text is proposed language to be deleted from 
the rules p~esented to the Commission on 12/13/91. 
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OREGON ADMINISTRATIVE RULES 

CHAPTER 340 
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OAR 340-43-0ll{Q} Definitions 

OAR 340-43-0lfifSt Permit Required 

OAR 340-43-021£QJ Permit Application 

OAR 340-43-02fifSt Plans and Specifications 

OAR 340-43-031£QJ 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, 
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OAR 340-43-040 
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·OAR 340-43-055 
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OAR 340-43-070 

OAR 340-43-075 

OAR 340-43-080 

OAR 340-43-085 

OAR 340-43-090 

OAR 340-43-095 

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 

Guidelines for Disposal or Storage 
of Wasterock, Low-Grade Ore and 
Other Mined Materials 
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Post-Closure Monitoring 

Land Disposal of Wastewa,ter 

Guidelines for Open-Pit Closure 
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PURPOSE and POLICIES 

340-43-00M5f 

.QLThe 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 p..,.,.,J all available and reasonable 
methods[ ... ", OregeH Re·1ised Satttttes (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. · 
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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 

340-43-0l!IQJ Renumber to comply with 
Secretary of State require

Unless 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 

340-43-01~ 

(1) As reauired bv ORS 468B.05Q afAJ 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 
Department 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 

340-43-021{(1} 

(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 [Dep11rtm.eHt] shall, at a 
minimum, contain [re1j11ire] the information specified 
for the DOGAMI (Department of Geology and Mineral 
Industries) consolidated application under ORS 517. 971 
{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 
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Impact Statement) documents, if they are required for 
f6rl 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 
shail 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; 

G) 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 

340-43-02f!f.St 

(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) [Tl!e Defl11£tmeat shall llflfl£0Ye tl!e fll11as, ia '>'<'fitiag, 
aefefe eeastn1etie11 ef tl!e faeilities ff!Ry ae Stllftet!. ] 
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; 

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

(g) A spill containment and control plan. 

(3) The Department shall approve the plans. in writing:, 
before construction of the facilities may be started. 

DESIGN, CONSTRUCTION, OPERATION AND 
CLOSURE REQUIREMENTS 

340-43-031F» 

(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.f;J) Alternative facilities and methods of control of 
wastes and ootential oollutants may be annrov"ti hv the 
Dt:J)artment Eaeeej'ltaele] if the permit applicant can 
demonstrate that the alternate facilities and methods 
will provide (f'Hlly eqHiYaleRt] environmental protection 
that is fully equiyalent or better than that achieved by 
the facilities specified in the g:uidelines in Sections 43-
040 to 43-095 of these rules. The burden of proofof 
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. 

(~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 

(I) 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 

(I) This Division establishes criteria for the design, 
construction, operation and closure of chemical mining 
operations and supplements the provisions of OAR 
340-43-00QE§J 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 generaily 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 [aisj'lesal] 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 contro.l 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 ~e 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. 
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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 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"' 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 · 

C 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 mm1mum. 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 heao. 

Cb) A leak detection-system shall be installed immedi
·ately below the primary liner for the purpose of 
detecting loss of process solutions by leaka~ 
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 a1;ipropriately 
sized collection piping placed within a minimum 
thickness of 12 inches of permeable material 
(minimum permeability of lCJ-' 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 
ooeration 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 1 ():1 cm/sec) with 
a minimum thickness of 36 inches. 

Processing 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. 

Processing Chemical Pond Liner Alternative 2 

(5) · The mocessing 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-memqrane of Suitable synthetic 
material shall be provided. This liner shall pro
vide for 'positive containment of processing chemi
cal solutions. 

(b) 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 caoable 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 1 (}1 

cm/sec) with a minimum thickness of 36 inches. 

(6) Emergency ponds may be constructed as an alternati:ve 
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 10" 
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'm/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. 

(2f7J) The permittee shall prepare a written operating plan 
for safe temporary shut-down of the heap-leach facility 
and train employees in its implementation. 

( 10f8t) 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. 

(llf9l) 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. 

(2f3t) 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. 

C1f4t) 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. 

(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 
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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 io 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 

RULE DRAFT (817192) 

No change is proposed in 
the cover requirement. See 
staff report for discussion. 
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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. 

\
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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 probiems 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 sertsitive 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; 

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

Attachment A, Page 23 



Oregon Department of Environmental Quality 

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

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

WHO IS AFFECTED: 

l'btice Issued: 4-12-91 
Comrents Due : 5-20-91 

Mining and ore-processing operations which use chemicals to 
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 
precess 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: 
B11 S.W. 6tf1 Avenue 
Portland, OA 97204 C.Jnfact tne person or dP11s1on 1den11t1ed 1n 1ne puo11c norrce cy calling 229·5696 1n tne Pantano area. To avo1a tong 

01stance cnarges from otner pans or tna state. call 1 ·800·452-4011 
1 lfl/1111 
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Other issues that are not unique. to leaching and milling 
operation~ may also be of concern. Land distur~ance 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 OEQ REGULATE MINING? 

OEQ 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. OEQ's 
permit process includes the opportunity for public ,input on 
every proposed permit. Every permit must be accompanied by: 
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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 perJ11it 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 perJ11it 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. 
If a perJ11it application is received, DEQ will review that 
separatel:y.and will invite the public to comment on 
conditions of the proposed perJ11it. 

Hearings are scheduled for: 

·Date: Time: 
• 

May 15, 1991 9:30 am 

May 16, 1991 7:00 pm 

May 20, 1991 7:00 pm 

Location: 

DEQ Headquarters, Room JA 
Sll 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 
Departlllent 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 
Departlllent at the above address, and at DEQ's regional 
offices in Pendleton, Bend, Medford and Salem. Copies ar.e 
also available at the Malheur County Library in Ontario, 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; " ... 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 INCO 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. Cha'oter 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 Projects. Soc. Of Mining Engineers, 
Inc., Littleton, Colorado, 1988, van Zyl, Hutchis9n 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 iri 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 INCO 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 comp'iexity 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 wil1 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 e~actly 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 si~es. 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 b~asting. 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 

Il'I 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 st.andard 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 cooper.ation 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 de.scribed 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. Aiso, 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) aaa 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. 8 

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

(2) elim.inate "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 "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 protecti.ve means other than those required 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 p~rmits 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 pollut.ion ·control and solid/hazardous waste 
r.egulation. Solid wastes from the beneficiation of ores has 
been expressly excluded ram 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 benef iciation 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 consid~red adequ.at:e 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 br~ak. 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 thr.eat 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--shouid 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 "excessi Tv"'ely or abnormal lit ladened with sediment 11 
o 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 pther 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 
eKcess 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 
p~rsuant 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 
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(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) ~11 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.". 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 chemisals-
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 
should be 
8 hours. 

hours is too long for detection of leaks. BAT 
specified and a minimum time should be set; perhaps 
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 11 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 elec-tronic sensors. 26 

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

(5c) Change section because 24 hours too long. 20, 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 t;oo.open-ended and potentfally useful to 
companies determined to bypass the rules. 23 

(1) Should identify the possible "~ariations". 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 v.olume required. 39 

(4) Triple liner and 36 11 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 11 base or LOS 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 t·1ork "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) & (S) (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 

(Sa) 3~" of lOD-7 clay is overkill 35 

(Sb) 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 

(Sc) 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. lS 
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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 permitte.e 
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 1eakage (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 

IW\WC8\WC8994 Attachment B-5, Page 18 



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 vaiues 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 "minimqm 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) D;i::y 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 !NCO 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 rul~s. 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-. 4 o 

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; " .•• 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 

(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) Reqyires 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(sj [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 wat~r quality and should be a condition of 
mining. 6 

(2f) Requirements for backfilling should be spelled out with 
strict guidelines which will als.o 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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2. Bob Powne 
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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 
rul;es 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 q~ality 
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 rule's 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 referred 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 t~eir 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 th~ positive exclusion requirement. 

Response: The Department has not proposed to define "wildlife" 
but t.o co11tir1ue to use tl1e word i11 its b:t:""oadest ser1se. ·J:.11t= 
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. 

IW\WC9\WC9008 (11-29-91) Attachment B-6, Page 4 



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 
~ompounds 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 t_o solve the problem. The present pr·oposed 
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 pro~ective 
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 
Add·ed Text 
DeleteEI 'l'eut 

OAR 

OAR 

OAR 

OAR 

OAR 

OAR 

OAR 

OAR 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

MINING OPERA'l'IONS.WllIGU USE GYANIDE OR O'l'HER TOXIC 
GHEMIGALS TO EXTRAGT METALS OR METAL BEARING 

MINERALS FROM ORES 

340-43-005 

340 43 010 

340-43-015-Q 

340-43-0.;;!-Q.15 

340-43-025-Q 

340-43-o.;w25 

340-43-035-Q 

340 43 040 

Purpose 

Definitions 

Permit Required 

Permit Application IHfermatieH 

Plans and Specifications 

Design, Construction, Operation and Closure 
Requirements 

GraHtiH~ ef VariaHees frem Speeif ieEI 
Re~uiremeHts 

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

GUIDELINES FOR THE DESIGN, CONSTRUCTION, OPERATION AND 
CLOSURE OF CHEMICAL MINING OPERATIONS SUBJEC'l' 'l'O 'l'HESE RULES 

OAR 340-43-040~ Purpose 

OAR 340-43-045.fl.5-5. General Provisions 

OAR 340-43-050~ Control of Surface Water Run-On and Run-Off 
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.OAR 340-43-055{}-6-5- Physical stability of Retaining structures 
and Emplaced Mine Materials 

OAR 340-43-060~ Protection of Wildlife 

OtxR 3 4g- 43 97§ 

OAR 349 43 989 

OAR 340 43 085 

CuideliRes fer Desi§R aRB IHstallat:ieR ef 
Vat Leaeh ~aRles, Vessels aRB SeeeRdary 
Oefttaiflmea:E SJ's'Eems -

GuiBeliRes fer GeRt:aiameRt:. aRd Deteetiefl ef 
Releases frem Vat Leaeli '±'aHks, Vessels aHd 
SeeeRBa:t::t Geat.aiRmeRt Syst:ems 

GuideliRes fer IRspeetieR ef Vat Leaeh 
':E'aalts, 1leSsels aRS SeeeRE:iaFy GefttaiRmefrt 
Sys'Eems 

OAR 340-43-065~ 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-HHJ. Guidelines for Heap-Leach and Tailings 
Disposal Facility Closure 

OAR 340-43-085~ Post-Closure Monitoring 

OAR 340-43-090±-±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 ef and which produce 
wastes or wastewaters containing toxic materials. 
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SG9PE 

34e 43 e1e 

':E'hese rules afld guideliHes a1313ly. t.e miflifll§J e13erat.ieHs \1ftiah 
use el=temieals t.e elft:Faet: met.ale er met.al Bcarin'§f miHcrals from 
t:ae eFe e1Eee13t: feF small 111ifieFal eJfEFaet:iefl e13eFat:iefls usifl<J 
fret.ft flat.at.ion. 

'±lhe rules a.a net. a1313l~l t:e miftit=tf§f aflEl mi;aeral e1rt.raet.ieH 
e13erat:iefts 'ilhieh Ele He'E l:lse ehemieal eJrtraetie:R methods. 
E1ram13les of miflifttJ aet:ivi'Eies t.e 'ilhieh 'Ehe rl:lles a.e rtet: aF113l.~t 
aFe a<J<JFe<Jat:e 111ifles aHEi t:aese 13laeeF 111ifles waiea ase eHly 
t,Jra,rit.}T separation methods. Afl}T miHiH'§J Sf)erat:ieH, he\le"\rer, 
t:aat: J3FeEiuees wast:e Feek eF s13eflt: eFe t:aat: has t:ae 13et:eflt:ial 
fer forming aeidie leachate may Be eavered By efte er mere ef 
tfte 13re;risieHs of tftese rules. · 
Nefl 111iflifl<J e13eFat:iefls, saea as s111elt:eFs, aFe flat: eeveFeEi by 
t:aese Fules. 

DEFINITIONS 

Unless the context requires otherwise, as used in t:aese Fules 
this Division: 

( 1) 

( 4) 

( 3) 

1.2.l:f-4-)-

"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. 

"Sll:l:FFY" me~Hs a suspcnsiofl of ore er \Jast:e 
materials ifl 'ilat.er. 

"Tailings" means the spent ore resulting from 
the milling and chemical· extraction process. 
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PERMJ:T REQUJ:RED 

340-43-0~15 

(1) A person proposing to construct a new chemical minina 
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 surface 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, DivisieR 
4-3-. 

PERMJ:T APPLJ:CATJ:ON INFORMA'l'ION 

340-43-02-5-.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 project. as 
partial fulfillment of the requirements of this 
paragraph. The DepartmeRt may aeeept the iRfermatieR 
aRa eperatiREJ plaR re~uirea Jay DOG.',MI (DepartmeRt ef 
GeeleEJY aRa !!iReral IRaustries) uRaer OAR 632, 
Divisie~ 35, er the iafermatiea eeRtaiRea iR a NEPA 
(NatieRal ERvireRmeRtal PreteetieR Aet), EA 
(ERvii!'eRlfteRtal AssessmeRt), er EIS (ER'rireRmeRtal 
Impaet Stuay) aeeumeRt as partial fulfillmeRt ef the 
re~~iremeats of this ~ara~rapft. 
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(2) The permit application shall, in addition to the 
information Fe~HiFc~ ~y t~e applieatieH feFms, 
described in Paragraph Ill above, include the 
following information, unless the information has 
been otherwise submitted: 
(a) Site ~eseriptieft; 

( :e) s it:e ma13; 

l.2.l:fe+ 

Climate/meteorology characterization, with 
supporting data; 

Soils characterization, with supporting 
data; 

Surface water hydrology study, with 
supporting data; 

SHFfaee 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) 

(B) 

(C) 

Chemical and mineral analysis related 
to toxicity; 

Determination of the potential for 
acid water ~eHeFatieH· formation; 

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 residual 
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.--aft<i 
accumulatieH iH epeH pits remaiHiH~ after 
miHiH~/ 

(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.a-G25 

(1) A person constructing or commencing to operate a 
chemical process mine or substantially m~dify~n~ or 
expanding an existing chemical process mine miHiH~ 
eperatieH wfiicfi will use cyaHide er etfier tei~ic 
cfiemicals te extract metals er m~tal 19eariH~ miHerals 
frem tfie ere er wfiicfi will preduce wastes er 
;Jast:e'i1at.ers eeHtaiHiRIJ tse1rie mat:erials er 
suastaHtially meeHfyiH~ er eirpaHdiH~ aft eifistiH~ suefi 
eperatieH shall first submit plans and specifications 
to the Department for construction, operation and 
maintenance of the facilities intended for treatment, 
control and disposal of peteHtially texie wastes. 

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

(a) 

(b) 

A description of the facilities to be 
constructed7, including tanks. pipes and other 
storage and conveyance means for processing 
chemicais and solutions and wastewaters; 

A surface water management plan for control of 
surface water; 

(c) A wastewater 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 iHstallatieR mctfted fer 
o:JeesyHtheties, 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~ 

(1) All chemical process and waste disposal facilitiesT 
iHeluaiHo:J 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; aHa tailiH§'S 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 ElepartmeHt may approve ether preteetive meaHs if 
the permit applieaat eaH aemeastrate that they 
previae equivaleat preteetiea, er the Elepartmeat may 
§rant a ir,,·ariaHec from tfte rei;il:liremeat as !>re;•ieleEl ia 
OAR 340 43 040. 
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(3) 

(4) 

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 may. in accordance with a written 
compliance schedule. grant reasonable time for 
existing facilities to comply with these rules. 

GRAN'l'l:NG OP VARl:ANQES PRQH SPEGl:Pl:ED REQUl:REHEN'l'S 

3111 32 11111 

( 1) 'I'he DepaFtmeHt may, :ey wFitteFI vaFiaHee, waive 
eeFtaiFt reEfuiremcRts ef tftese rules 'i:fteft sise ef 
e13eFatieH, loeati.oH, te13e~Fa13fty, opcFatieRal 
preeeelurcs, or other site s13eeifie c~RditieRS 
iHaieate that the puFpese ef these FUles eaFI :ee 
aehiez,reel \wtithout st£iet aEi:fteFeflec to the 

. !'CEf1:1iFCH\CHtS. 

( 2) 'I'he De!laFtmeHt may, iFI aeeeFaaHee with a WFitteFI 
eemE1liaF1ee seheaule, EJFaFlt FeaseF1al:lle time feF 
euistiFIEJ faeiiities te eemply with thes'e Fules. 

EXEMPTION FROM STATE PERMIT& FOR HAZARDOUS WASTE 
TREATMENT OR DISPOSAL FACILITIES 

340-43-0-4-~5 

Cll 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 Manaqement. 'I'he 
DqpaFtmeFlt may, :ey WFittef.l vaFiaF1ee, waive eeFtaiFI 
FeEJ:UiFemeF1ts ef these Fules wheF1 sii!e ef epeFatieFI, 
leeatieH, tepeEJFaphy, epeFatieHal pFeeeauFes, eF 
otheF site speeif ie eeaelitieRs iHdieate that the 
puFpes.e ef these Fules eaH l:le aehievea witheut stFiet 
aelhereRee te the FCEfuiremcRts. 

(2) However, any operation permitted under these Fules 
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 f)reeessiREIJ 'Vtastes are a.et 'EFeated ta tfte criteria 
eeHtaiHea iH these rules, tfie permit applieaHt shall 
eStaiR a state ftaearelel:ls '01aste treatmefit. and Eiis13esal 
permit. 

12.l. 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 SUBJEST T9 THESE RULES 

PURPOSE 

340-43-04.Q.-S 

(1) 'Pae ~uiaeliHes eeHtaiHea iH these rules This Division 
establishes criteria for the design, construction, 
operation and closure of faeilities suajeet te these 
rules chemical mining operations and supplement§.....the 
provisions of para~rapfis OAR 340-43-005 through OAR 
340-43-~035. 

(Z!) Alternative metfieas ef eentrel ef wastes may ae 
aeeeptaale if tfie permit applieaHt eaH aemenstrate 
tfiat tfie alterHate metfieas will previae fully 
eEJcuivaleHt eHvireHmeHtal preteetiefi. 'Pae au-raeH ef 
preef ef fully eEJuivaleHt preteetieH lies witfi tfie 
permit applieaHt• 

-(-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 apprepriate seetieHs ef these rules. 

GENERAL PROVISIONS 

340-43-05~5 

(1) Facilities permitted under either a WPCF or NPDES 
permit shall not discharge iHaaeEJuately treatea 
wastewater or process solutions to surface water, 
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( 2) 

( 3) 

groundwater or soils. except as expressly allowed by 
the permit. · 

Facilities subject to these rules shall not be sited 
in 100-year floodplains, iH or wetlands, er eH 
~eele~ieal features ef aemeHstratea seismie 
iHstasility. A buffer zone (a minimum of 200 feet 
wide at a miHimum) shall be established between waste 
disposal facilities and surface waters. 

Permit applieaHts must aemeHstrate te the DepartmeHt 
that the aesi~H ef ere treatmeHt faeilities er waste 
Elis~esal ·faeilities sit.ea iR seismie im~aet eeRes er 
etfter'O:ise fJeelerJieally l:li=tst.al:lle areas is aEleCiuai::e t.e 
eHsure the iHte~rity ef all struetural eempeHeHts ef 
the facilities El1:1:FiR~ e~eratieR, elesure aREl ~est 
elesure. 

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. 

(-57-1.1.l 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-6-l-i.2.l 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. 

16) 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 
subiect to Department approval. 

(al Review and evaluate the design and construction 
specifications of all mined-materials disposal 
facilities permitted under this Division for 
functional 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. 
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lbl 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 

340-43-0-6-~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 teJEie materials 
or loaded with sediment. The control systems shall 
be designed to accommodate a 100-year, 24-hour storm 
event, or any other defined c.limatic 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 mat.erials 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 

340-43-0-6-~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.2.l. Retaining structures, foundations and mine materials 
emplacements shall be designed by aft iRdepeRdeRt, 
qualified, registered professional and be constructed 
for long-term stability under anticipated loading and 
seismic conditions. 
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+z!+i.11 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 
requirement if the Oregon Department of Fish and 
Wildlife (ODF&Wl certifies to the Department that the 
proiect is designed such ~hat it will adequately 
protect wildlife. 

(1) PFsvisisR shall Jae maae fsF pssi'Eive eieelusisR sf 
'ililSlife from eoRtaet \iith !>reeessiH~ ehcmiaals, 
eoH:tamiHated sl:lr:faee ,.raters or ,,.·aste\ .. ·at:ers 'iihieft arc 
te1£ie ta ·, .. ·ilEllife. Positive cJcelusioR reEJl:lires .t:he 
use of s1:1eft Ele·liees as !>ipcs, feHees, Re'Et:.iflfJ, ee;·e£s 
aREi heap leach EiFip iFFi~a'EisR emi'E'EeFs. 

(Z!) !Ia121iR~ SF s'EheF RSR pssi'Eive prs'Eee'Eive measuFes aFe 
Rs'E aeeep'Ealale. 

GUIIlELINES FOR IlESIGN ANil INS'PALLA'l'ION OF ',"A'P LEACH 'PANKS 1 

'.'ESSELS ANil SEGONilARY GON'PAINMEN'P SYS'PEMS 

349 ca 979 

( 1) O\iflera or operatel!"s of flC'i•' taH]t, •v•essel a:Rd seeoHdary 
eeR=taifllftCflt S}rstcms OF eompOflCfltS H\1:1St CRS\:lFC that 
the feuHdatieR, struetaral support, seams, 
eeRReetieHs, aREl pressl:lre eoRtrols (if a~~lieablc) 
aFe aaeeiua'Eely Eiesi~Reel. aRel. 'Eha'E 'Ehe sys'Eem has 
suffieieR'E s'Erue'EuFal s'EFeR~'Eh, esmpa'Eilaili'Ey wita 
t:he materials to Be ·stored er 'Ereated, aHd eorFesieH 
pFs'Eee'EisR ss 'Eha'E i'E will as'E esllapse, Fup'EuFe, SF 
fail. 'Fae s\rneF SF speFa'EsF mus'E sla'EaiR a wri'E'EeR 
assessmcflt Fe•.,'iC\w·ea aHEJ: eertifieEJ: l3y aa iHdcpcHdcflt., 
eiualifieel., Fe~is'EeFeel. prsfessieRal a'E'Ees'EiR~ 'Eha'E 'Ehe 
syst.cm has suff ieieflt struetural iHte~rity afld is 
aeec~tal3le fer the sterifl~ aHS treatia~ ef materials. 
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~ais assessmeRt saall iReluae, at a miRimum, tae 
fellewiR'!J iRfeFmatieR: 

(a) Desi<!JR staRaaFa(s) aeeeFaiR'!J te waiea tae 
taRJE(s), vessel(s) aRa aRei;I.laFy equipmeRt is SF 
\till Ee eeHstrueteel; 

(s) Ha0aFaeus efiaFaeteFisties ef tae mateFials te se 
aaRalea; 

(e) FeF He\1 tafJ:Jt Sj'St:ems er eem~eHeflts ii=t 1iAieh tl=1e 
cJcterflal shell ef a metal tafllt e:t" aA~f eJcterrtal 
metal eem~efteA:E ef the t:ai=ile S~fstcm is or 'iv·ill Ee 
iPt ee:A:Eaet 191itft the sail er 'ilith \later, a 
aeteFmiRatieR sy a OSFFSSieR eJ!peFt ef: 

(A) FaeteFs affeetiRg tae peteRtial feF 
OSFFesieR, iROluaiR'!J SUt Ret limitea te: 

(i) Seil meistuFe eeRteRt; 

(ii) s 'l !I ~~~~ 91 ~; 

(iii) 

(iv) 

(") 

(vi) 

(vii) 

Seil sulfi~es level; 

Seil resistivity; 

Strueture te sail 1.3eteHtial; 

IRflueRee ef ReaFsy 
URaeFgFeURa metal stFuetuFes 
(e. g,, pipiRg) / 

StFay eleetFie OUFFeRt; 

ElfistiRg OSFFesieR pFeteetieR 
measuFes (e.<!J., eeatiR'!J, eataeaie 
pFeteetieR)I 

(B) ~he t:tl.3C aA9: elctjJ:"ee ef e1cterHal eorrosioH 
pFeteetieR taat is Reeaea te eRsUFe tae 
iRtegFity ef tae taRlE eF vessel system 
auFiRg tae use ef tae system eF eempeReRt, 
eeRsistiRg ef eRe SF meFe ef tae fellewiRg: 

( i) 

IW\WC9\WC9330 (12/13/91) 

GeFFesieR FesistaRt mateFials ef 
eoRs~ruetieH sueh as s~eeial 
alleys eF fiseFglass FeiRf eFeea 
plastic; 
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(ii) 

(iii) 

·aarre'siefl resistaRt eeati"H§ (sl:leh 
as epe1cy er fiSeFf§Jlass) 'ili'Eh 
eatheaie pFeteetieH (e.~., 
impresseEl el:lrreHt. eF saerif_ieial 
aH:ec:les) ; 

Eleetrieal iselatieR Eleviees such 
as iRsl:llatiflg jeiHts aHEl flaHges. 

(El) Fer uREier~£91:1flei taHle system eempeHeflts t.hat are 
lileely ta 19e affeetea 19y vehieelaF tFaffie, a 
Eicterminatiefl ef Eiesi~H or ef)eratienal measures 
that , .. ·ill Jlroteet t.he tai:ile S~fstcm aEJaiRst 
peteHtial aama~e; 

(c) DcsiEJH eeRsiEieratioR te eflsure that: 

(1'.t) '3?aR1E aRel "\lCSSel fSl:lflSatieRS \Jill maiAtaiR 
the leaEl of a full taH1t er vessel; 

(B) 'l'aHle aHa vessel systems will 19e aHeheFea ts 
pFeVeHt fletatieH SF aislea~emeHt WheFe the 
system is plaeeel ifl a sat:u:t::atcEl eeH:e, er is 
lseatea withiH a seismic faelt 0eHe; 

( G) 'l'aHle aHa vessel systems will. withstaHa the 
effect ef frest ~cave. 

(2) 'l'he ewHeF eF epeFateF ef a Hew taHk eF vessel system 
ml:lst eHsurc that proper haRElliHg preeeEll:lrcs arc 
aaheFea ts iH sFaeF ts pFeveHt aama~e ts the system 
Ell:lriflEJ iRstallati9H. Prior t:e ee·:eFiRg, eHelesiRg, 
eF plaeiH~ a Hew taHlt SF vessel system SF eempeHeHt 
iH ese, aH iHaepeHaeHt, qealifiea pFefessisHal whe is 
tFaiHea aHa mrpeFieHeea iH the pFepeF iHstallatieH ef 
seeh systems, shall iHspeet the system eF eempeHeHt 
fer. the preseRee ef aflj1 ef the felle\1iflg items: 

(a) lVelB: l9l'eales; 

(19) PeHeteFes; 

(c) Scra~es ef ~reteetive eoatiHgs; 

( B:) Graeles; 

(e) GOl'l'OSiefl;. 

(f) OtheF stFeeteFal aama~e e£ iHaaeqeate 
eoflstruetiefl or iHstallatiefl. 

IW\WC9\WC9330 (12/13/91) Attachment B-7, Page 14 



All aiserepaReies shall 19e remeaiea 19ef ere tfie system 
is covered, enelesed er 19laeed in use. 

( 3) !Je;1 tanlE or TJessel SJ'Stems er eomponeRts afiei pipiHg 
tfiat are plaeea liRaeFEJFSliHa aHa 19aelEfillea shall 19e 
i;:>reviEieEi ;Ji'Eh a l9ae1efill material that is a 
noncorrosive, porous, fteme~cnous substance anEl is 
eareflilly iHstallea se tfiat tfie 19aelEfill is plaeea 
completely areuREi th.e system aaei eempaeteei te efisare 
tfiat tfie taHlE aHa pipiHEJ are flilly aHa liHifermly 
sl:lp19erteel . 

( 4) • '.11 Hew taHlEs, v:essels· aHa aHeillary eE[liipmeRt shall 
19e testea fei tiEJfitHess prier te 19eiHEJ eeverea, 
eHelesea er plaeea iH \ise. If a ta~E er vessel 
system is feliHa Het te 19e tiEJfit, all repairs 
Heeessary te remeay tfie lealE(s) iH tfie system shall 
Sc performed J;:>Fier ta the t:anle er vessel system bcifl§ 
~evereei, eaclosed er placed iR use. 

(5) AHeillary eE[liipmeHt shall 19e slippertea aHa preteetea 
aEjaiHst pfiysieal aamaEJe aHa exeessive stress a\ie te 
settlemeHt, vil9ratieH, eiepaHsieH er eeHtraetieR. 

(6) '!'fie ewHeF er epera:ter shall previae tfie type aRa 
degree of corrosion protection_ necessary, to ensure 
the i:atefJrit::t of. tfl:c tanle er ;.ressel System during tlsc 
ef tfie system. 'l'fie iHstallatieH ef a eerresieH 
preteetien system that is field fabricated shall be 
slipervisea 19y aH iHaepeHEieHt eerresieH eiepert te 
ensure preper installatien. 

(7) '!'fie ewHeF er eperater shall el9taiH aHEi keep OH file 
at tfie facility writteH statemeHts 19y these perse:As 
FeE[liirea te eertify tfie aesiEJH ef tfie taHlE er vessel 
system aREi Slipervise tfie iRstallatieH ef tfie system 
te attest tfiat tfie system was prepeJ;"ly aesiEJHea aRa 
iHstallea aHa tfiat repairs, if Heeessary, were 
properly perfermea. 

GU:UlELINES FOR GON'l'AIHHEN'l' ANil ilE'l'EG'l'ION OF RELEASES FROM YA'l' 
LEAGJI 'l'ANKS 1 VESSELS ANil SEGONilARY GON'l'AHIMEN'l' SYS'l'EHS 

349 43 989 

(1) In order ta prevent the release of te1cie materials or 
\1astes to tA:e eft;·iFoHmei=rt, seeoriS.aF~f eoPttairrfftei=rt tA:at 
meets tA:e re~HiFemeHts ef this seetioa shall be 
J?Fe;1 ie.ea fer all Re\v tafllE er 7lessel systems or 
eempeHeHts, prier te tfieiF 19eiHEJ plit iRte serviee. 
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( 2) Seeefldary eefl'Eaiflmefl'E sys"tems shall Jee: 

(a) Desi~fled, ifls'Ealled, afld epera"ted 'Ee prevefl'E afly 
mi~rat:iea ef t:elrie materials eF aeel:lml:llat:ea 
li~l:liEi eut of the system t:e t:he sail, 
~rel:lflEl'ilat:er, er sl:lrfaee ; .. ·at.er at aHy t:ime Ei:l:lriftt§J 
the use of t:he s1rst:em; 

(Is) eapalsle ef de"tee'Eifl~ afld eellee'Eifl~ releases afld 
aeeuml:llatea li~eias l:lHt:il t:he eelleeted mat:erial 
is remeved. 

( 3) Seeefldary eefl'Eaiflmefl'E sys"tems shall Jee a"t a miflimum: 

(a) Cefls'Erue"ted er lifled wi"th ma"terials "that: are 
eempa"tilsle wi"th "the ma"terials 'Ee Jee plaeed "ifl 
tfte S}'Stem aflEi of Sl:.iffieieA:t tftie~EHess t:o 
fJFeveRt: faill:lre 9:l:1e to pressl::ire ~radiants 
(ifleludifl~ s"ta"tie head afld eu"terflal hydrele~ieal 
forces), physical eeRt:aet: ;:it:h the materials t:e 
;:hi eh t:hey are e1rpeseEl, elimat:ie eoflditioHo, the 
stress of iHst:allat:ieR, aHS t:he stress of daily 
epera"tiefl (ifleludifl~ s"tresses frem flearlsy 
vchiel:llar traffic); 

(Is) Plaeed efl. a feuflda"tiefl er Jsase eapalsle ef 
previdifl~ supper"t 'Ee "the seeefldary eefl'Eaiflmefl'E 
sys"tem afld resis'Eaflee 'Ee pressure ~radiefl'Es 
al901.tc and 13clo;; t:he s~1stem aHEl eafJaSle of 
prevefl'Eifl~ failure due 'Ee se"t"tlemefl'E, 
eompressiefl, er l:lplift; 

( e) Previded wi"th a leale de"tee"tiefl sys"tem "that: is 
desi~fled afld epera"ted se "that: i"t will de"tee"t "the 
faill:lre of eitfter the primary aHd ·seeeHElary 
eefl'Eaiflmefl'E s"true"ture er afly release ef 
ha0ardeus ma"terials er aeeumula"ted liquid ifl "the 
seeoRElary eeRt:ait=tmeat: syst:em ;;ithit=t 2 4 hel:lrs, er 
at: t:fte earliest 13Faetiea:Sle time if tfte e1cistiHg 
de"tee"tiefl "teehflele~y er si"te eefldi"tiefls will fle'E 
allew de"tee"tiefl ef a release wi"thifl 24 heurs; 

(El) Slef)eei eF etheF'VTise elesi~Reei eF ef)erateEl to 
draifl afld remeve liquids resul'Eifl~ frem leales, 
spills, er ~reei~i"ta"tiefl, Spilled er lealeed 
ma"terials afld aeeumula'Eed preei~i"ta"tiefl shall Jee 
Feme;.ieel fFem t:.fte seeeRElaFy eeRtait=J:meHt system 
wi"thifl 24 heurs, er ifl as "timely a maflfler as is 
pessilsle 'Ee prevefl'E harm 'Ee humafl heal-th er "the 
eflvireflmefl'E, if remeval ef "the released was"te er 
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aeeumulatea preeipitatieR eaRRet Se aeeemplished 
\lithiR 24 heurs. 

· (4) SeeeRdary eeR'EaiRmeRt fer 'EaRIEs er vessels saall 
iRellide eRe er mere sf 'Eae felleuiR'!JI 

(a) A liRe (elf'EerRal 'Ee 'Eae 'EaRlE); 

(e) .. '\ Sel:l:Sle \Talled taHJt; er 

(d) AR eqliivaleR'E deviee as appreved Jsy 'the 
Depar'EmeR'E. 

(5) IR addi'EieR 'Ee 'tfie reqliiremeR'Es sf paral!Jrapas (2), 
( 3) , afl:d ( 4) ef this seetiefl, seeefl:dary eefl:taiHmeRt 
sys'Eems saall sa'Eisfy 'Eae fellewiRl!J.reqliiremeR'Est 

(a) Elf'EerRal liRer sys'Eems saall lset 

(A) DesigHed er e~erated te eeHtaiH 188 ~ereeHt 
sf 'the eapaei'Ey sf 'Eae larl!Jes'E 'EaRlE wi'EaiR 
i'E.s lseliRdary; 

(B) 

( C) 

(D) 

Desif!JRed er epera'Eed 'Ee preveR'E rliR SR er 
iflfiltratieH ef preeipitatieR iHte the 
seeeRdary eeR'EaiRmeR'E sys'Eem liRless 'Eae 
eellee'EieR sys'Eem aas sliffieieR'E eirness 
eapaei'Ey 'Ee eeR'EaiR rliR SR er iRfil'Era'EieR. 
Sliea addi'EieRal eapaei'Ey saall Jse 
suff ieieflt te eeRtaiH ~reei~itatieR frem a 
25 year, 24 heur raiafall eveAt; 

Free sf eraelts er l!Japs; aRd 

Desil!JRed aRd iRs'Ealled 'Ee eemple'Eely 
SlirFSliftd 'Eae 'EaRlE er· vessel aRd 'Ee eever 
all SlirreuRdiR'!J ear-ta lilEely 'Ee eeme iR'Ee 
eeR'Eae'E wi'Ea 'tao was'Ee if released frem 'Eae 
'EaRlE(s) (i.e., eapalsle ef preveR'EiR'!J 
la'Eeral as well as ver'Eieal mil!Jra'EieR ef 
the \Taste) . 

(Is) Valil'E sys'Eems shall lset 

U•l Desil!JRed er epe.ra'Eed 'Ee eeR'EaiR 199 pereeR'E 
sf 'Eae eapaei'Ey sf 'the larl!Jes'E 'EaRlE er 
vessel ui'EaiR i'Es lseliRdary; 
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(B) DesiEJfleEI SF SJ!leFat:eEI t:s J!lFe'reflt: F1:lfl Sfl SF 
iRfiltratiefl ef preoipitatien iHte the 
oeeeRelary eeritaiRmeHt system l:lflless =Ehe 
eelleetien system has sl:lffieient e1reess 
eapaei.ty te eentaiR Fl:lfl en er iflfiltratiofl. 
sueh aaait:isflal eaJ!laeit:y shall ae 
sl:lff ieieHt to contain_ preeipitatieH from a 
25 year, 24 hol:lr raiRfall eveRt; 

(G) Gsflst:Fuet:eEI wit:h ehelllieal Fesist:aflt: wat:eF 
s'l:sf!ls ifl f!llaee at: all jsiflt:s (if afly); 

(D) Pre·;ideel 'iJ'ith aft impermeaJsle i1=rEerier 
eea'EiHIJ er liRifl'¥J t:hat is eempatil3le 'ilit.h 
the stereEl ma'Eerials aR0: that ,,.·ill pre=rv'eflt 
llliEJFat:isfl sf !llat:eFial iflt:s t:he esfleFet:e; 

(E) Previded 'ii'ith aft e1rtcFieF meistl:lFC SaFFier 
or be other'ivise desitJftCEi er ef)erateEl to 
f!lFeVeflt: llliEJFat:isfl sf !llsist:uFe iflt:s t:he 
vault: if t:he vault: is suajeet: t:s hyaFaulie 
f!lFeSSUFe. 

( e) De1:1l3le .,,.·alleEl tafl1Es sf.tall Be: 

(A) DcSi'¥JRCd as aft inte'¥Jral strl:leture (i.e., aft 
iflfleF t:afllE wit:hifl afl sut:eF shell) se t:hat: 
afly Felease f?"Slll t:he iflfleF t:afllE is 
esflt:aiflea ay t:he eut:eF shell; 

(B) PFet:eet:ea, if eeflst:ruet:ea sf lllet:al, fFs!ll 
Jsoth corrosion of the ~rimary taRlE iRterier 
afla t:he eirt:erflal suFfaee sf t:he sut:eF 
shell; afla 

( G) PFsviaea wit:h a auilt: ifl esRt:iRusus leal< 
Elet:eet:isfl syst:e!ll eaJ!laale sf Elet:eet:iflEJ a 
release wit~ifl 24 heurs er at the earliest 
J!lFaet:ieaale t:illle, if t:he swfleF SF eJ!lerat:eF 
eafl ae!llsflst:Fat:e t:s t:he DeJ!laF'l:!lleflt: afla t:he 
DeJ!laFt:!lleflt: esReuFs, t:hat: t:he eidst:iflEJ leal< 
EleteetieR teehRele~y er si~e eeRElitieRs 
,,ill Rat allew Eleteetiefl ef a release 
Wit:hifl 24 hSUFS, 

( 6) Afleil lary ef!l:liJ?ffteflt sha 11 l9e J?F9 7ViEleEl ,;ith fl:ll l 
seesREiaFy esflt:aifillleflt: ( e, EJ. , t:Fefleh, j aeket:iflEJ, 
Elel:l~le walleEl J?i~ifl~) e1reeJ?t feF: 
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(a) .. 1\.:Seve l§JFSl:lfld pipifll§J (e1rell:lsi:r1e ef flafll§Jes, 
j eiHts, ;•al:r;es, aHei eei=tH:eetieHs) that aFe 
visl:lally iH:speetcd feF leales efl a daily Basis; 

(e) Welded flaH§es, welded jeiHts, ~Hd welded 
eeRReetieAs tftat. aFe :r,risually iHspeeteel fer 
lealts eR a elaily ~asis; 

(e) Sealless er ma§Aetie eeupliR§ pumps aAel sealless 
'\ral"\1 es, tflat aFe vis\ially iBsf>eetea fer lealts ef\ 
a daily Basis; aflel 

(d) PFess'tlFieed aeeve §FS'tlHd pipiH§ systems witfi 
autematie sflut eff elc=,riees (e. q., e1reess fle;: 
sfieslE valves, flSji meteFiH§ sfi'tltdewH devises, 
less ef pFess'tlFe ast'tlated sfi'tlt eff devises) tfiat 
aF_e vis'tlally iHspeeted feF leaks eH a daily 
easis. 

Gtl'IBELINES FOR INSPEG'l'IQN QF 'Rl.'l' LEASH 'l'ANKS 1 '.'ESSELS ANB 
SEGQNBAR¥ GQN'l'AINMEN'l' S¥S'l'EMS 

319 13 985 

(1) '!'fie ewHeF eF epeFateF sfiall iHspest, at least eHse 
eaefi epeFatiH§ day: 

(A) eveFfill/spill eeHtFel eq'tlipmeHt (e.§., waste 
feed e'tlteff systems, eypass systems, aHd 
dFaiflaEjc S?fStems) to CflSUFC tflat it is iH ejeea 
\Jer1eit=t§ ereler; 

(BJ '!'fie aeeve §FS'tlHd peFtieHs ef tfie taHlE eF vessel 
system, if aHy, ts detest eeFFesieH SF Feleases 
ef waste; 

(C) Data §atfieFed fFsm msHitsFiH§ eq'tlipmeRt aRd 
lealE deteetieH eq'tlipmeHt ( e. §. , pFess'tlFe aHd 
tempeFat'tlFe §a'tl§eS, msHiteFiH§ wells) te eHS'tlFe 
tfiat tfie taHlE eF vessel system is eeiH§ epeFated 
aseeFdiH§ te its desi§H/ aHd 

(D) '!'fie esHstF'tlstisH mateFials aHd tfie aFea 
i111111ediately S'tlFFS'tlHdiH§ the euteFHally 
aseessiele peFtisH sf tfie taHlE system iHsl'tldiH§ 
seee11elar?f ee11taiHmeAt strl:letures ( e. q. , eli1tes) 
~e deteet eresieH: er siqi=ts ef releases ef 
mateFials (e.§., wet spots, dead Ve§etatieH). 
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(2) '!'fie ewf!eF eF epeFateF shall iflspeet eatheaie 
:r;:>reteetiefl systems, if 13reseRt, aeeerdia~ ta, at a 
111ifli1111:H11, tfie fsllswifl'!J sefieaule ts ef!SUFe tfiat tfiey 
are fl:lftetieniH~ 13re}:3erly: 

(a) '!'fie pFspeF speFatisfl sf tfie eatfisaie pFsteetisfl 
syst:em shall Se eeHfirmeEl 'ilithiR si1c mea:tfts 
after iRitial iHstallatieR, aHd aRHually 
thereafter; 

(13) All seurees ef impressed eerreRt shall Be 
iRs13eeted aHd/er tested, as apprepriate, at 
least SimeRtftly (i.e., eTrer:~f etfteF mei=rEh) . 

(3) '!'fie swf!eF SF speFatsF shall aseument in the speFatin'!J 
reeera ef tftd faeility afl ifls:r;:>eetiefl ef these items 
in paFal!JFaphs (1) ana (2) sf tfiis seetisn. 

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

340-43-065~ 

(1) 'l'fiese '!JUiaelines apply This paragraph applies 
l!JeneFally to heap-leach facilities using dedicated, 
or expanding, pads. Heap-leach facilities using on
off, reusable pads may require variations from these 
rules; they tfiat 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. A limitea use, emeFl!Jeney 
eveFflsw psna (SF tanl<) esnstFueteEI te lesseF 
re~uiremeRts as deseriBed iR this .para~ra13h may Be 
Hsed iR additieR te the pre~RaRt selutiea peRd (er 
tanlt) te Feauee the Feqttirea clesif!Jn eapaeity sf tfie 
pre~RaRt selutiea pead(er taR1E}. 

(3) TABLE 1 of this Division establishes minimum 
capacit~{-sizing criteria for the leach-pad and ponds. 
The pad and ponds, psfla ana tanlt esmpenents 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 apprepriate 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· 7 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 eEJaivalmit 
te fFee flew fFem a tetal hale aFea ef 9.95 
SEftlaFe iHehes peF aeFe ef liHeF of 400 
gallons/day-acre within ten efte 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 
10·7 cm/sec) with a minimum thickness of 36 
inches; 

(b) Continuous Ri-±-1- flexible-membrane middle and top 
liners of suitable synthetic material separated 
by a saitaele permeable material (minimum 
coefficient of permeability of 10·2 cm/sec); 

(c) A leak detection system between the synthetic 
liners capable of detecting leakage eEJHivaleHt 
te fFee flew fFem a tetal hale aFea ef 9.95 
square iaehes ~er aere ef lifter of 400 
gallons/day-acre, within efte ten week~ of leak 
initiation. 

(~) 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 

IW\WC9\WC9330 (12/13/91) Attachment B-7, Page 21 



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~ 0m/sec) with a minimum thickness of 12 
inches, and 

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

f&tl.§.1 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+i2l 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-3:-9+..UU. 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. 

( 19) Lealts Elet.eet.ea B~t t:fte flea~ lea eh aftc:i ;f3:t:eeessing 
ehemieal EJ0R9: leale aet.eet.ieR syst.ems 'iJit.ft leale Fat:es 
ift eiwess ef tfie Fate feF fFee flew tfiFSUEJH O. 05 
square ifleftes ef ftele ~er aere ef liHCF at. t.fle aet.ual 
li~uia aeptfi sfiall eitheF ee FepaiFea at the fiFst 
eppeFtuHity SF epeFatiefts shall ee 111eaif iea sueh that 
the lealEaEJe is Feaueea eelew the· speeifiea Fate. i'he 
DepaFt111eft"5 will set a time seheaule feF FepaiF with 
the peF111ittee, if fteeessaFy. 

+±±+i.2.l The peF111it applieaftt 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 

IW\WC9\WC9330 (12/13/91) Attachment B~7, Page 22 



340-43-0-9-5-70 

Ill 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 liguid 
fraction of the tailings be greater than 30 ppm. 
!!ill tailia~s shall ~e treated prior to disposal to 
remeve er aeteidfy in·eeess ehemieals aHa availalsle 
te1eie metals, aad minimise poteHtial fermatieH of 
aeia leaehate iH the waste aispesal faeility. The 
Departmeat plaees first eeasideratioa ea ~se of 
treatmeHt teehHeleqies whieh will remsve teuie 
metals, eyaHiae er ether preeess ehemieals aHa aeia 
qeHeratiHq miHerals frem the wastestream aHa use them 
iR a SeHcfieial manaer. Seeesd consideration will Sc 
qiveH te eyaHiae eiriaatisH er ether "aetsuifieatieH" 
treatmeHts whieh will esHvert sr remsve teide metals 
aHa eyaHiae esmpleues ts reauee sverall teirieity. 

(2) The li~uia reteHtieH eapaeity ef tailiHqs aispesal 
faeilities whieh reeeive tailiHqs as a slurry shall 
Jse aesiqHea ts the (appliealsle) eriteria ef TABLE 1 
te preveHt sverflew. 

(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 caco3 per 1000 tons of 
tailings, whichever is grea~er. before placing 
tailings in the disposal facility. 

Dispssal sf HSI'! aeia qeHeratiHq tailiHqs. 

(a) NeH aeia qeHeratiHq tailiHqs shsula Jse aispesea 
ef as ae waterea selias aHa the aispesal area 

.prsqressively eeverea, Jsut aispesal as a slurry 
\fill Se COHSidered. 
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(B) ~ailiR~s dispesed ef either as a slurry er as 
Eie 11atered seliEls, shall meet the eriteria ef 
":FABLE 2 er 3 ef this Di2.Tisiefl, respeeti;Tely • 

(e) _'i'he ElisE>esal faeility shall l9e liReEi 11ith aft 
CR§ifleered, stable, seil/elay liRer 11ith a 
ma1rilfttlm ·permeability ef 19·6 em/see, fta:,TiRg a 
minimum thieltness ef 12 inches and shall Be 
pre:,,rided 1 .. TitH: a eelleetieR system te rcmeT.te 
sterlB:lw"atcr. 

(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 1oi 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. 

Dispesal ef aeid gcHcrating tailiRgs. 

{a) 'l'ailiHEJS, sF waste mateFials tllat !lave 13eeH 
sepaFatea fFsm tailiHEJS, wlli.ell esHtaiH msFe tllaH 
1. o EJ/lEEJ sf tstal s<i.lfiae s<i.lf<i.F aHEi aFe aeia 
geReratiR§, shall Se dispesed ef iR a separate 
Eiispesal facility. 

(13) 'l'ailiHEJS SF waste mateFials aispssea sf as a 
sl<i.FFY sF as ae wateFea sslias sllal.l meet tlle · 
tFeatmeHt eFiteFia sf '!'ABLE 2 sF 3, 
rcspecti2,·cly, e1rccpt that the sulfur eriteFieR 
may ee el!eeeaea. 

{e) 'l'lle aispssal faeility sllall ee liHea witll a 
eempesitc Eieublc liner ceRsistin§ ef a full 
meml3FaHe syHtlletie tsp liHeF iH tiEJllt esHtaet 
with an en~iReered, stable, seil/elay bettom 
liRe:f' (ma1riml:lm permeabilit:t ef 19-7 em/see) 
fiaviHEJ a miHim<i.m tfiielrness sf 3 6 iHelles. 

GsHstF<i.etisH sf tlle liReF sllall fsllsw tlle 
pFiHeiples aREi.pFaetiees esHtaiRea iH EPA/600/2 
88/052, "LiRiH§ sf Waste GsHtaiRmeRt aRa OtlleF 
ImeeuRdmeRt Facilities. Seateml9er, 1988. 

(a) 'l'lle aispssal faeility sllall ee pFsviaea witll a 
leaehate eelleetieR system al9eve the liRer 
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suitaale fer meHiteriH~, eelleetieH aHa 
treatmeH~ ef ~eteatial aeia araiaa~e. 

(e) ~fie permittee shall se~re~ate aHa plaee aeia 
~eHeratiH~ aHa aeia HeutralieiH~ tailiH~s iH 
sHe~ a maHRer as te miRimiee aeia \later 
~eHeratieH fermatieH ay maidmieiH~ 
HeutralieatieH aHa eicelusieH ef water aHa 
Slf'.f§Sfl, aeeeF€liH'J- te a Depa::t:tmefl:t a~F:>Fe·vyeEl plafl. 

15) The disposal facility 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,!lO 

(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 
contaminqtion, 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.', f)Fie£ te elesl:l:Fe Jsy a eemJsiHatiefl 
ef riRsiH§ aHel ehemieal treatmeRt as, fer 
e1camf)le, 'iw·it:ft ftyelref§Jefl pere1eiele. GftleFiflc 
SSl!lJ?SHRel.S sfiall RS"t 13e HSeel.. S"ta"tis"tieally 
F0f>FeseH:t.ati=vTe samf)les ef t:fte Sf)eflt ore aHEi the 
FiRse wa"teF saall 13e "talteR aRel. aRaly21eel. feF "tae 
J?aFame"teFs lis"teel. iR ~ABLE 4 ef "tais DivisieR• 
Resiel.eal eyaRiel.e levels shall meet: "the eFi"teFia 
ef ~ABLE 4. 

(b) Following detoxification as defined in Cal 
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. 
Felle\1iflf§J Elete1cifieatiefl aflel. eerreetiefl fer 
aeiel f§JeHeratieH fermatieH potential, if afly, the 
aeaJ? saall 13e eleseel. iR J?laee eR "tae J?ael. 13y 
ee·,;reFiREJ the heaf) 'iJit'l=i a eeveF EJ:esif§Ji=i:ea t.e 
pre7v•eflt \later iflfiltratieH:. The cover should 
consist, at a minimum, of a low-permeability 
layer te preveHt water iHfiltratieR 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. remevifl§ the resiEll:l:al 
seliel. sleel.~e aRel. tae syRthetie liReFs aRel. 
filliR~ iR aRel. eeR"tSHFiR~ the J?i"ts wi"th iReF"t 
material. ~he sll:l:el§e may Jse elispeseel ef ifl eRe 
ef "tae eR si"te waste el.isJ?esal faeilities, wita 
DeJ?aF"tl!leR"t aJ?J?Feval. 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. ·alesure ef 
the FISH aeia ~eF1eratiF1~ tailiH~s aispesal facility. 
~hi facility shall be eleseel ·ifl plaec by eovetiHg the 
tailiH:EJS 'i:ith a eempesite 00 7,reF eeHsisting, at a 
mifliml:lm, ef a le\1 peFmea:Sility layer to minimise 
\;ate£ i:afiltratiefl aHel s1:1ital9le soil layers to 
preveFlt eresieH aF1a aama~e 19y aRimals aF1a te sustaiFI 
=r,regetat:ieri gre'i:th, iH aeeerElaflee 'ili'tsh DOCl'1PII 's 
reelamatieR rules. 

(6) Gles1:1re ef the aeiel geReFatiRg tailiHgs elispesal 
facility. ~he aeiEl geHeFatiRg tailiHgs Elisposal 
facility shall be eleseel by eeveriHg \Tith a composite 
caver aesi~Rea te preveF1t water iHfiltratieFI aF1a 19e 
Cfl7Jiroflmefltally staSle fer afl iHElefiHite perieEl ef 
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~ 

Ill 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) 'l'he facility water qlfality permit may 19e ceF1tiF1uea iH 
feree fer a HemiHal periea ef thirty years after 
clesure ef the eperatieH aF1a weula iRcluae 
appropriate requiremeHts fer perieaie meF1iteriF1~ te 
aetermiRe if release ef pellutaHts is eecurriH~. 
Monitoring data will ueula be reviewed regularly by 
the Department with BOGAMI 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 eefere DOGAMI releases eeRa f~Ras that 
would otherwise be needed to correct problems 
resulting from ineffective closure. 

LAND DISPOSAL OF WASTEWATER 

(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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340-43-095*"9-

( 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 
aeeHmHlatieR 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 jHd~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 feF eeFFeetiR~ 
aeidity aRd tmfieity; 

(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. 
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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. 

'Failirtf@JS Sll:lrry '±'reatmei=rE · Gritcria 

. Parameter i\llewahle GeHem~tratieH 

Filterea Li~aia FraetieH1 
GyaHi Ele .''±'±'Ee>tt=<aicl±+) ----------'llo-OlJ.---'111l!IEEJ:f-1f-1 ±-1 
GyaH iae .-i:f..,Wffa><a"-)1------------~o~ . .;iiJ'-"lll"''J""i-1-1 +l 
'Fllieeya:aate ieR 7 5 mF;J/ 1 
GyaHate ieH 5 o lllEJ/ 1 

Filterea Selia FraetieH: 
'Petal Salfar (Salfiae) 
AHP ) 3 APP 

Beta Li~aia aHa Selia FraetieHs 
By EPA '±'OLP Metfiea 13111 

Bari am 
Gaelmium 
Gfiremiam 

Lea a 

SeleHiam 

ZiHe 

IW\WC9\WC9330 (12/13/91) 

1.0 EJ/kEJ 
(Sec Plates) 

5 lft<J/l 
100 H\f@J/l 

1 lll<J/l 
5 lllEJ/l 
1 lftl§f/l 
5 H\l§f/l 
9.2 ftlf@J/l 
1 lll'J/l 
5 Ift<j/l 
1 lll'J/l 
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Ne~es1 

1. Liquia fFaetieA aefiAea as filteFea sluFFY liquia eemeiAea 
with eiistille~ water rinsate ef seliei fraetieH; 
eofteefttratiens ealeulateel OR ori~iftal li~uid fraetieft velumc. 

2. eya:aiEie. (':Po'Eal) a:Aei (l'7aEl) ta Jae EleteFmifleEi By AS'±'!! D2936 82 ... \: 
aAa a .. 

3 • ANP 

APP 

Aeia Hcutralieatiefl 1.9etcHtial ifl terms of the mass ef 
c~uivaleRt GaG03 a\Jailable, e1c1.9i:esscel ifl mass l:lflits 
peF tfieusaAa mass uAits. 

Aeia pFeaueiA~ peteAtial iA teFms ef the mass ef 
equivaleAt GaG03 FeguiFea feF AeutFalieatieA, 
mcpFessea iA mass uAits peF tfieusaAa mass ·uAits. 

• 
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'PABLE 3 

Be Wa6ePed ~ailin~s SeliAs ~rea6men6 9Pi6eria 

Parameter Allo\1al=:>le Gefl:eeflt.Fa'EiePI 

Selul3le GyaHide (Wad) 
Selul3le GyaHide (~etal) 
GyaHide (~etal) after 
mftraetieH ef Selul3le (Wad) aHd 
Selul3le (~etal) GyaHide 

~etal Sulfur (Sulfide) 

.. '71.iPJ P ) 3 .. 1\iPP 

By EPA ~OLP Metfied 1311: 
ArseHie 
Barium 
Ga dm i um 
Gfiremium 
Gepper 
Lead 
Mercury 
Selet=tium 
Silver 
2iiHe 

Netes1 

0. 5 HHJ/]E!§f 

2. 5 H\fJ/]E!§f 

19.9 mEJ/kEJ 

1. 8 !§f/]Ef§J 

(See Hates) 

5 Ri!§J/l 
199 mEJ/l 

1 mEJ/l 
5 mEJ/l 
1 mEJ/l 
5 fft!§J/l 
9.2 fft!§J/l 
1 mEJ/l 
5 lll!§J/l 
1 mEJ/l 

1. See AppeHdilf A fer eyaHide aHalysis metfied. 

2. "De watered" meaHs He free liquid. 

3. A!JP Aeia HeutralieatioH ~etcHtial iH terms of the mass of 
equivaleHt GaG03 availal3le, elfpressed iH mass uHits 
~er thousaHa mass uHits. 

APP ~eid predueiHEJ peteHtial iH terms ef tfie mass ef 
equivaleHt GaG03 required fer HeutraliilatieH, 
elfpressed iH mass uHits per tfieusaHd mass uHits. 
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'l'ABLE t 

Heap Leaeh OlesuPe OPitePia f ep eyani4e 

Waste Fraetiefl 

Ilcaf) RiRsate 
( LiEJaia) 

Spe:Rt Ore 
• (Selids) 

Parameter 

G~faRiS:c (WaS:) 
O~faRiEJ.c ('Feta 1) 

Selasle oya:Ride (Wad) 
Sela~le GyaHiEJ.e ('Fetal) 
Gya:Ride (~etal) after eH 
traetie:R ef Selasle (Waa) 
a:Rd Selasle (~etal) Gya:Ride 

Nete1 

Ge:Reefitratie:R 

9. 2 H\'§f/l 
19'. 9 lfttj/l 

0. il 1!1<,J/]EEJ 
il • 5 l!l':J / lt<,J 

10.0 1!1<,J/k<,J 

See Appe:RaiH A fer the eya:Riae a:Ralysis methed applieasle te the 
spei=rE ere. 
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APPENDIX A 

ANALYSES SF SPEN'l' 9RE AND 'l'AILINGS 

AHalysis ef tfie s13eHt eFe aHa tailiHEJS sfiall be 13eFfenaea witfi tfie 
felle'i1ifi1J f»Feeeeil:lrc 1 

1. FeF eutFaetieH ef Sel1:iele GyaHiae (Waa) 1 

2. 

a. Plaee 500 EJFams ef EiFy s-eHt eFe eF tailiHEJS iH 2.5 
liteFs ef de ieHi2eei 1ratcr at neutral pII irt ari air ti~ht, 
eappeei eeRtaiAer. Selcet the eeHtaiHeF siec to minimi2c 
fleaei spaec. 

e. StiF milaly feF 24 ft61:iFS at Feem tem13eFat1:ire. 

e. FilteF eHtiFe sl1:iFFY fFem Ste13 ( 1. e) tfiFe1:iey·fi Ne. 4 2 
WfiatmaH 13a13eF aHa immeaiately aHaly!!e afl aliEJ1:iet feF Waa 
eyaHiae. 

a. 
FeF 

a. 

a. 

e. 

a. 

Gale1:ilate Sel1:iele oyaHiae (Waa) as iH ste13 (2.a). 

eiftFaetieH ef Sel1:ible GyaHiae ('Petal) 1 · 

Plaee see ~Fams of dry s~ent ore or tailin~s iH 2.s 
liteFs ef aistillea wateF; aaj1:ist te 13H 5 witfi H2SG,,-... 

StiF milaly feF 24 fie1:iFS at Feem tem13eFat1:iFe iH aH aiF 
tieyfit, ea1313ea eeHtaiHeF witfi He fieaa s13abe. 

FilteF tfie eHtiFe sl1:iFFY fFem S1;e13 ( 2. e) tfiFS1:iEJB a Ne •. 4 2 
WfiatmaH filteF 13a13eF aHa aHaly!!e aH aliEJ1:iet ef filtFate 
feF Sel1:iele GyaHiae ('Petal).· Use tfie FemaiHiHEJ selia 
fFaetieH ef tfie sl1:iFFY feF GyaHiae ('Petal) iH ste13 (3.). 

·oale1:ilate Sel1:iele GyaHiae ('Petal) as mey GN/KEJ of seliSs: 

mey GN/KEJ (mey/L ON'!' iH fiH:Fate) lf 2. 5 

3. FeF aeteFmiHatieH ef Sel1:iele GyaHiae (Waa), 1:ise AS'l'M 02036 82 
e-.-

4. FeF aeteFmiHatieH ef oyaHiae ('Petal) afteF eutFaetieH ef 
· Sel1:ible oyaHiae (Waa) aHa Sel1:iele oyaHiae ('Petal) iH tfie 
selia fFae'l;ieH, 1:ise AS'l'M 02036 82 A, witfi a miHim1:im ef 5 
EJFams ef tfie selia fFaetieH FemaiHiHEJ fFem Ste13 (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 proceed.ing 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 Departn1ent reported that cou1-

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 lnte·rests 
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 
mining 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 thefr 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 ne.ed 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 a,re redundant. Both detoxifi
cation and positive exclusion are 
required when either will suffice on 
tailings. The requii:ements 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 s_hould 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 outs tan ding 
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 stanclards 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 i11 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) 

(2) 

(3) 

(4) 

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. 

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. 

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. 

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 tQ 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
niission 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 Qther 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 caiied for a triple iiner 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 Commissi_on 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 Ds:partment of Fish and Wildlife to 
address wildlife protection measures for 
mining 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 majorify 
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 ll, 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 
environ·ment 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 Tequested. 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 
arid 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 ecoc 
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 011 es ti on 
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 fo 
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 technolo!!V. w 

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 ponc;l. 

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 eJ£teBt pessible 
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 sh~ 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 
hiah dearee of nrobabi!itv. 
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 with the mining 
inth1stry in geneFal, and speeifieally 
with mining companies, mining in
dustry 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 industry iH geHernl, 
and speeifieally with mining compa-· 
nies, mining industry groups, or 
environmental groups active in 
working on mining regulations and 
perm.itting. 

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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State of Oregon 

Department of Environmental Quality Memorandum 

Date: August 19, 1992 

To: Environmental Quality Commission 

From: Fred Hansen, Director ~,.__\...>~ 
.> 

Subject: Proposed Chemical Mining Rules 

At the meeting on August 7, 1992, the Commission indicated acceptance of the 
Department recommendation for adoption of the proposed chemical mining rules with 
changes in the following areas: 

• The wording for proposed as Alternative 2 for both the heap leach pad liner [OAR 
340-43-065(4) on pages 14-15] and processing chemical pond liner [OAR 340-45-
065(5) on pages 15-16] was accepted to replace the 12/13/91 draft wording 
labeled Alternative 1. 

• The Commission directed the Department to develop additional wording to clearly 
convey the intent that alternative liner systems can be approved provided that the 
level of environmental protection intended by each component of the liner system 
specified in the rule (primary liner, leak detection system, secondary liner) is 
achieved, either within the component or on a cross component basis. This new 
wording appears as OAR 340-43-065(4)(d) on page 15 and (5)(d) on pages 16-17. 

• The wording of the Purpose and Policies [OAR 340-43-006(2)(b) on page 3] and 
the Guidelines for Disposal of Mill Tailings [OAR 340-43-070(1) on page 18].was 
modified to allow "destruction" of cyanide in mill tailings as an alternative to 
removal and reuse. 

The attached rule draft (Attachment A dated 8/13/92) displays the changes made to the 
8/7 /92 draft in response to the Commission direction in the traditional way: new 
wording is underlined, and deleted wording is (e11eleseEI i11 er&ekets 11116 stn1ek tkrettgk]. 
For easy reference, the wording changes appear on pages 3, 14-17, and 18. 

It is recommended that the Commission adopt the proposed chemical mining rules as 
presented in Attachment A. 



August 17, 1992 Markup following 
August 7, 1992 EQC Consideration Attachment A 

Note: At its 8/7/92 meeting, the Environmental Quality Commission considered 
proposed rules dated 8/7/92, and accepted the Department recommendations 
with some changes as noted in this draft. This 8/ 17 /92 draft deletes the 
underlining from new text and removes text that was shown struck through 
in the 8/7 /92 draft. It then shows changes made in response to Commission 
discussions in the following manner: 

OAR 340-43-006 

OAR 340-43-011 

OAR 340-43-016 

OAR 340-43-021 

OAR 340-43-026 

OAR 340-43-031 

Underlined text is proposed language to be added to the rule draft as a 
result of the Commission discussions on 8/7/92. 

[B111eketea &Ha strnek tluettgh] text is proposed language to be deleted 
from the rule draft as a result of the Commission discussions on 8/7 /92. 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

Purpose and Policies 

Definitions 

Permit Required 

Permit Application 

Plans and Specifications 

Design, Construction, Operation 
and Closure Requirements 

Renumbering of some rules 
and other minor "house 
keeping• amendments pro
posed in the 817192 rule 
draft were accepted by the 
Commission on 817192. 
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OAR 340-43-035 Exemption from State Permits for 
Hazardous Waste Treatment or 
Disposal Facilities 

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 

OAR 340-43-075 

OAR 340-43-080 

OAR 340-43-085 

OAR 340-43-090 

OAR 340-43-095 

RULE DRAFT (8117192) 

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 

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

Guidelines for Heap-Leach and 
Tailings Disposal Facility Closure 

Post-Closure Monitoring 

Land Disposal of Wastewater 

Guidelines for Open-Pit Closure 
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PURPOSE and POLICIES 

340-43-006 

(1) 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 4688.020, by requiring 
application of all available and reasonable method 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 
Jong-term cyanide and toxic metals release from 
mill tailings shall be reduced to the' greatest 
degree practicable through removal .. {ftfldJ reuse .. 
or destruction of chemical solutions prior to 
placement of tailings in the tailings disposal 
facility. 

RULE DRAFT (8117192) 

This section reflects amend
ments to this rule as pro
posed in the 817192 draft 
and accepted by the Com
mission. 

This section [340-43-006(2)) 
was new language proposed 
in the 817192 rule draft. It 
was accepted by the Com
mission with amendments to 
(b) reflected below. 

This paragraph was 
amended by the· Commission 
to be consistent with the 
change made in rule 340-
43-070 to not require reuse 
and to allow destruction 
technology to be used. 
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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 

Unless the context requires otherwise, a.s used in . this 
Division: 

(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 ;ind 
heap-leach drip-irrigation emitters or covered emitters. 

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

PERMIT REQUIRED 

340-43-016 

(1) As required by ORS 468B.050, a person proposing 'to 
construct a new chemical mining operation, commenc
ing to operate an existing non-permitted operation, or 
proposing to substantially modify or el\pand 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 Facility) 

RULE DRAFT (8117192) 

n,,, r,,, ........ ; ...... ;,....,.. ............... _._,, 
,,.. •• .,_ ..._.v11u1n.;JoJl&VI& ULLCj/tC:.U 

the minor clarifying amend
ment proposed in the 817192 
drqft for this paragraph. 
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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 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 
Department 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 l and 37. 

PERMIT APPLICATION 

340-43-021 

(1) The permit application shall fully describe the existing· 
site and envirol)mental conditions, with an analysis of 
how the proposed operation will affect the site and its 
environment. The application shall, at a minimum, 
contain the information specified for the DOGAMI 
(Department of Geology and Mineral Industries) 
consolidated application under ORS 517.971 (Section 
13, Chapter 735, 1991 Oregon Laws). The Depart
ment will also use the information contained in NEPA 
(National Environmental Policy Act), EA (Environ
mental Assessment), or EIS (Environmental Impact 
Statement) documents, if they are required for the 
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project, as partial fulfillment of the requirements of 
this paragraph. 

(2) The permit application shall, in. addition to the infor· 
mation described in Paragraph (1) 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; 

(t) Hydrogeologic characte~ization 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 
tn.v1,,.1t•1• 
,,....,~.n ..... u.}ll 

(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 '\Vastewater (qua11tity 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 

340-43-026 

(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 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 con-· 
veyance 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 ()f 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 writing, 
before construction of the facilities may be started. 

DESIGN, CONSTRUCTION, OPERATION AND. 
CLOSURE REQUIREMENTS 

340-43-031 

( 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 faciljties; an<! pro
cessed ore disposal facilities shall be designed, con
structed, operated and closed in accordance with the 
guidelines contained in this Division. 

(2) Alternative facilities and methods of control of wastes 
and potential pollutants may be apprpved by the De-

' 
partment if the permit app!iCant ca.11 demonstrate that 
the alternate facilities and methods will provide envi
ronmental protection that is fully equivalent or better 
than that achieved by the facilities specified in the 
guidelines in Sections 43-040 to 43-095 of these rules. 
The burden of proof of fully equivalent protection lies 
with the permit applicant. Written approval of any 
alternative by the Department shall be evidence of 
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acceptance as equivalent or better level of environmen
tal protection. 

(3) A groundwater monitoring plan shall be submitted to, 
and be approved by the Department. Monitoring wells 
shall be installed for detection of groundwater contami
nation 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 
340-43-006 through OAR 340-43-035. These criteria 
are intended to establish the minimum level of environ
mental 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 environmental 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 spils,.eiccept 
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 
leak detection means for preventing and detecting 
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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 facilities for compliance with the 
approved design and construction specifications. 
The third-party contractor shall regularly docu
ment the progress of construction and the Depart
ment shall require the permittee fo take corrective 
action if construction does not satisfactorily 
conform to the approved design and construction 
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 
the liner system and other environmental protec
tion measures. 
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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 predpitation 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 l\{ATERIALS 

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
structed to a lesser standard if it can be shown that 
they pose no, or minimal, threat to public safety or the 
environment. 
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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 FACILITms 

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 as~ociated 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 
conj unction 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. 
The liquid mass balance may include provision for 
evaporation. 
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[Heep Leeeh Ped Liner Alternative ll 

[(4) The heap leaeh patl li11er system shell be ef tFiple li11er 
eenstftletie11 with betwee11 li11ef leak tleteetie11 ee11sist 
i11g ef: 

(a) A11 e11gineeretl, sltlble, le·:; peFmeebility seil/elay 
bettem linef (m11xim1:1m eeeffieie11t ef peFmeeeility 
ef-W"' em/see) v«ith 11 mi11im1:1m thielffiess ef 36 
iaehes; 

(a) Ce11tin1:1e1:1s fl~iele memef1111e mitltlle llfttl tep 
liners ef s1:1imele syntheae material septlfatee ey · 
11 mini ftll:lftl: ef 12 i11el!es ef peFf1ie&ele materiitl: 
(mininn1m f)efftlee!lility ef 10-2 em/ see) ; 

(e) A leak deteetie11 system eetwee11 the synthetie 
linefs ellfle!lle ef tleteea11g leakage ef 4GG gitl: 
lens/tlay eere ·.vitl!in ten weeks ef leak initietien.] 

[Heep Leeeh Pad LiHeP AltePH&ti'l'e 2] 

(4) The heap leach pad liner system shall be designed, 
constructed, and operated to meet (he 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 proces~,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 primaryliner 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 
detection system shall consist ·of appropriately 
sized collection piping placed within a minimum 
thickness of 12 inches of permeable material 
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(minimum permeability of 10·2 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 ancl 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 10-' cm/sec) with 
a minimum thickness of 36 inches. 

Cd) Each liner system component described in para
graphs C4)(a)-(c) above addresses a specific need 
and purpose with respect to environmental protec
tion. For purposes of evaluating alternative 
facilities and methods of control under OAR 34Qc 
43-031(2). an alternative may be approved if the 
!eye! of environmetal protection intended by each 
separate liner system component is achieved either 
within the individual component or on a cross 
component basis. 

This new language · was 
·added based on 817192 
Commission discussions to 
clarify the Commission· 
intent with respect to evalu
ation of equivalent environ
mental protection of liner 
system alternatives proposed 
by a permit applicant. 

FPraeessi11e Chemieel Pa11EI Li11er Alter11etive lJ The Commission selected 
Alternative 2 presented 

[(S) The pFeeessi11g ehe111ie11l pe11EI li11ers shall ee ef !Fiple below. Therefore, this 
li11er ee11s!F11e!ie11 wi!h 6e!wee11 li11ef leak Ele!ee!ie11 wording from the 12113191 
ee11sis!i11g ef: and 817192 rule drafts is 

deleted. 
(a) Paa engiReere6, sfflhle, lev1 permeaBility seil/elay 

6eUe111 li11ef (11111iti11111111 per111ea6ili!y ef la! 
em/see) V+'ith a miHimttm tftielmess ef 3~ ieehes; 

(6) Ce11H1111e11s flelli61e 111e1116F1111e 111iEIElle 11116 lap 
li11eFS ef s11ifa6le sy11!he!ie lllll!eFial SeJ'llfll!eEI ey 
11 per111ea61e 11111teri11l (111i11i11111111 eeeffieie11t ef 
per111e116ility ef IQ:: e111/see); 
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(e) A leak eetee!ie11 systelll betwee11 the sy11thetie 
li11ers e&fl&ble ef eeteeti11g lealmge ef 400 gal 
lees/day aere, withia tea \Veeks ef leak iHitiatiae.] 

FPreeessing Chemie&! Pend Liner l.Uern&tive 21 

(5) The processing chemical pond liner system shall be 
designed, constructed, and operated to meet the follow
ing criteria: 

(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. 

(b) 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 10·2 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 
a.1 engineered, stable, iow permeabiiity soiiiciay 
bottom liner (maximum permeability of 10·1 

cm/sec) with a minimum thickness of 36 inches. 

(d) Each liner system component described in para
graphs (5)(a)-(c) above addresses a specifi!( need 
and puroose with respect to environmental protec
tion. For purposes of evaluating alternative 
facilities and methods of control under OAR 340-
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43-031(2). an alternative may be approved if the 
level of environmetal protection intended by ea,ch 
separate liner system component is achieved either 
within the individual component or on a cross 
component basis. 

(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 1 Cl"' 
cm/sec) with a minimum thickness of 12 inches, 
and 

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

(8) 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. 

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

(10) 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. 

( 11) 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-
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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 hC'.'1P· 

GUIDELINES FOR DISPOSAL OF MILL TAILINGS 

340-43-070 

(1) Mill tailings shall be treated by cyanide removal .. fetttit 
re-use. or destruction prior to disposal to reduce the 
amount of cyanide introduced into the tailings pond.JQ 
the lowest practicable level. fChemie11! ellid11tieH er 
ether ffieftfts shell be &Eidiaellelly used, if 11eeessllfy, 
prier te Bispesal te FeElttee the v.r1&ir:D eyaaitle le·.1el ie 
the liEtUiEi fr11eti611 ef Hie tfti!iHgs.] 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 02036-82 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. 

(2) 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 
Ca CO, per 1000 tons of tailings, whichever is greater, 
before placing tailings in the disposal facility. 

(3) 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-

RULE DRAFT (8117192) 

This rule was amended by 
the Commission on 817192, 
following extensive discus
sion. The amendments 
allows the permit applicant 
to select cyanide destruction 
methodology for reducing 
the amount of cyanide enter
ing the tailings pond. The 
amendments also require 
that the technology selected 
be designed and operated to 
achieve the lowest practica
ble level of cyanide in the 
tailings pond. 

Attachment A, Page 18 



88/052. "Lining of Waste Cbntainment and Other 
Impoundment Facilities. September. 1988. 

( 4) The disposal facility shall be provided with a leachate 
collection system above the liner suitable for monitor
ing, 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 acidcproducing 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 

340-43-080 

( 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 
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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 alow-permeability layer 
and suitable drainage and soil layers to. prevent 
erosion and damage by animals and t!> 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. 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- cov·er
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 Gujdance Document -- Final Covers on 
Hazardous Waste Landfills and Surface Impoundments. 
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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. 

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; 
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(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 Depariment will evaluate the disposal plan and set 
site-specific permit conditions for the wastewater dis" 
charge. 

GUIDELINES FOR OPEN-PIT CLOSURE 

340-43-095 

(I) 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 thaLwill 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; 
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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 

Lea!cage 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 (8117192) 

Response 

Notify the Department; increase 
pumping and monitoring 

Change operating practices 
to reduce leakage 

Repair leaks under Department 
schedule. 
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(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. 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: August 17, 1992 

To: Environmental Quality Commission 

From: Fred Hansen 

Subject: Closure of Open Pits -- Mining Rules 

This memo provides some additional information as requested by the Chair in response 
to Jean Cameron's comments regarding closure of open pits at the August 7, 1992, 
mining discussion. Below on the left is the wording on this issue from the current rule 
proposal. Jean's Cameron's comments are on the right. Our comments follow. Then, 
for your reference, the Department of Geology's rule on "Reclamation and Mine Closure 
Standards" is reproduced to give you a sense of how our rules fit with theirs. Finally, 
some information on the financial security (reclamation bond) provisions and 
consolidated permit process of HB 2244 and Geology's rules is provided. 

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 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; 

Jean supports this option. 
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(b) 

(c) 

(d) 

(e) 

(f) 

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; 

Protective capping in-situ of 
residual acid-generating materials; 

Treatment methods for correcting 
acidity and toxicity of 
accumulated water; 

Installation of an impermeable 
liner under ponded water to 
prevent groundwater contami
nation; 

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

Jean recommends deleting this option 
because it's use would leave an even 
larger scar on the land and would 
require removal of acid-generating 
materials to a disposal facility that 
would itself require long term 
maintenance and monitoring in an 
endless shell game. 

Jean recommends deleting this option 
because of the potential for failure of 
a cap, especially on steep slopes. 

Jean recommends deleting this option 
because it requires perpetual 
treatment with related costs and 
potential for failure. 

Jean recommends deleting this option 
because of the potential for failure 
that requires perpetual monitoring 
and potential remedial action, as well 
as exclosure from wildlife access. 

Jean supports keeping this option in 
the rules but amending it to read 
"Backfilling of pit(s) E&he'<·e the 
w11ter tllhle] to the level necessary to 
Ered11ee] prevent oxidation of residual 
acid-generating materials." 

The intent of paragraph 2 of this rule was to require evaluation of potential options for 
control and development of a closure plan in the event water accumulation in the pit is a 
possibility. While some of these options may seem to have drawbacks, we do not think 
it is appropriate to eliminate any of them from evaluation and potential use at this stage. 
With respect to the suggested modification of (f), we would agree that "to the level 
necessary" is probably better wording than "water table". We also agree with the intent 
of preventing oxidation, but are not sure that backfilling, by itself, could "prevent" 
oxidation in all cases. Perhaps wording to the effect of " ... to the level necessary to, in 
conjunction with other appropriate control measures. prevent oxidation ... " would 
accomplish the purpose. ·~ 
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The Department of Geology and Mineral Industries adopted fairly extensive rules in 
October 1991, in response to HB 2244. Rule OAR 340-37-130, entitled "Reclamation 
and Mine Closure Standards", reproduced below, gives a sense of their current direction 
regarding reclamation. 

632-37-130 The Department shall require a chemical process mine to comply with reclamation and mine 
closure standards utilizing the best available, practicable and necessary technology to assure 
compliance with environmental standards. The reclamation and mine closure standards shall 
include but not be limited to the following: ' 

(1) Surface reclamation shall assure environmental protection and the protection of human 
health and safety, as well as livestock, fish and wildlife. 

(2) Surface reclamation of a chemical process mine shall require certification of the 
Department of Fish and Wildlife and the Department of Agriculture that a self-sustaining 
ecosystem, comparable to undamaged ecosystems in the area, has been established in 
satisfaction of the permittee's habitat restoration obligations. 

(3) Post-closure monitoring shall be required by the Department to insure compliance with 
decommissioning performance standards. 

(4) Revegetation shall be considered successful if it is consistent with the establishment of a 
self-sustaining ecosystem, comparable to undamaged ecosystems in the area of the mine. 
Vegetation test plots and chemical/physical soil and subsoil analysis may be required to 
insure establishment feasibility. 

(5) Native species shall be established unless the use of non-native species is justified and 
approved by the Technical Review Team. 

(6) Seedmixes, fertilizer rates and other requirements will be derived from departmental 
experience and advice from such sources as the Oregon Department of Agriculture, U.S. 
Soil Conservation Service, Oregon State University Extension Service, the Oregon 
Department of Transportation, the Bureau of Land Management, the Forest Service, local 
soil conservation districts and private sector experts. 

(7) All final slopes shall be stable, blend into adjacent terrain and be compatible with the 
establishment of a self-sustaining ecosystem, comparable to undamaged ecosystems in the 
area of the mine. 

(8) Reclaimed highwalls shall not have slopes exceeding 1-1/2 horizontal to I vertical (1-
112: I). The Department may grant exceptions for steeper slopes when the applicant can 
document that the slopes will be stable and if the steeper slopes: 

(a) Blend into the adjacent terrain features; 
(b) Existed prior to mining; or 
(c) Are consistent with the establishment of a self-sustaining ecosystem, comparable 

to undamaged ecosystems in the area of the mine. 
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(9) Fill Slopes shall be 2: 1 or flatter unless steeper slopes are approved by the Department. 
Technical data supporting steeper slope stability may be reqnired by the Department. 

(10) In-water slopes to six feet below water level for permanent water impoundments when 
necessary shall be 3: 1. Reasonable alternatives may be approved by the Department 
when they are consistent with the reclamation plan. For example, safety benches with no 
more than two feet below water level and five feet wide may be substituted for the slope 
requirement where the Department determines that sloping is not practical. 

(11) Permanent structures may remain if they are part of the approved reclamation plan. 

(12) Any standards adopted by rule by a permitting or cooperating agency related to 
reclamation or closure of a chemical process mine. 

(13) Backfilling or partial backfilling of pits shall be required if the Department determines 
that: 

(a) Backfilling is necessary to achieve the reclamation objectives set forth in ORS 
Chapter 517 or Chapter 735, 1991 Oregon Laws; 

(b) Reclamation objectives, including but not limited to compliance with 
environmental standards, cannot be achieved through mitigation or other 
reclamation technologies; and 

( c) Backfilling is the best available, practicable and necessary technology to assure 
compliance with environmental standards. 

Geology's rules (OAR 632-37-135) also deal with the issue of financial security. The 
rules require a reclamation bond (or approved alternative security) to be posted prior to 
the start of any mining operations. The amount of the financial security is to be 
calculated on the basis of the estimated actual cost of reclamation and closure and shall 
not be limited. The rules detail factors to be considered in determining the amount of 
security and provide that the calculation shall also consider environmental protection 
costs based on a credible accident analysis. The rules require Geology to assess annually 
the overall cost of reclamation. If changes in the operation or modifications to a permit 
cause the cost of reclamation to exceed the amount of the financial security currently 
held by the state, the permittee shall post additional security for the difference. Permits 
are to be suspended if the permittee fails to post necessary security. 

HB 2244 and Geology's rules also provide for a consolidated permit application process. 
A Reclamation and Closure Plan is required as part of the application. Public notice 
must be given at various stages of the process, including notice of a consolidated public 
hearing and opportunity for written comment on the draft permits of all agencies. 
Therefore, there will be opportunity for review and comment on pit closure and 
reclamation issues before permits are finally issued. 
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Finally, existing permit process rules adopted by the Commission allow the Department 
to initiate modification of a permit at any time due to changing conditions or standards, 
receipt of additional information, or any other reason pursuant to applicable statutes. 

The combination of these provisions would seem to give us reasonable opportunity to 
deal with pit closure issues as more information becomes available in the future. 

FH:l 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: August 19, 1992 

To: Environmental Quality Commiss· 

From: Fred Hansen, Director 

Subject: Proposed Chemical Mining Rules 

At the meeting on August 7, 1992, the Commission indicated acceptance of the 
Department recommendation for adoption of the proposed chemical mining rules with 
changes in the following areas: 

• The wording for proposed as Alternative 2 for both the heap leach pad liner [OAR 
340-43-065(4) on pages 14-15] and processing chemical pond liner [OAR 340-45-
065(5) on pages 15-16] was accepted to replace the 12/13/91 draft wording 
labeled Alternative 1. 

• The Commission directed the Department to develop additional wording to clearly 
convey the intent that alternative liner systems can be approved provided that the 
level of environmental protection intended by each component of the liner system 
specified in the rule (primary liner, leak detection system, secondary liner) is 
achieved, either within the component or on a cross component basis. This new 
wording appears as OAR 340-43-065(4)(d) on page 15 and (5)(d) on pages 16-17. 

• The wording of the Purpose and Policies [OAR 340-43-006(2)(b) on page 3] and 
the Guidelines for Disposal of Mill Tailings [OAR 340-43-070(1) on page 18] was 
modified to allow "destruction" of cyanide in mill tailings as an alternative to 
removal and reuse. 

The attached rule draft (Attachment A dated 8/13/92) displays the changes made to the 
8/7 /92 draft in response to the Commission direction in the traditional way: new 
wording is underlined, and deleted wording is [eaelesed iH hrnekets 11a6 strnek threHgh]. 
For easy reference, the wording changes appear on pages 3, 14-17, and 18. 

It is recommended that the Commission adopt the proposed chemical mining rules as 
presented in Attachment A. 



August 17, 1992 Markup following 
August 7, 1992 EQC Consideration Attachment A 

Note: At its 8/7/92 meeting, the Environmental Quality Commission considered 
proposed rules dated 8/7/92, and accepted the Department recommendations 
with some changes as noted in this draft. This 8/ l 7 /92 draft deletes the 
underlining from new text and removes text that was shown struck through 
in the 8/7 /92 draft. It then shows changes made in response to Commission 
discussions in the following manner: 

OAR 340-43-006 

OAR 340-43-011 

OAR 340-43-016 

Underlined text is proposed language to be added to the rule draft as a 
result of the Commission discussions on 8/7 /92. 

[Bfaelreted aRd strnek thfettgh] text is proposed language to be deleted 
from the rule draft as a result of the Commission discussions on 8/7 /92. 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

Purpose and Policies 

Definitions 

Permit Required 

Renumbering of some rules 
and other minor "house 
keeping " amendments pro
posed in the 817192 rule 
draft were accepted by the 
Commission on 817192. 

OAR 340-43-021 Permit Application 

OAR 340-43-026 Plans and Specifications 

OAR 340-43-031 Design, Construction, Operation 
and Closure Requirements 
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OAR 340-43-035 Exemption from State Permits for 
Hazardous Waste Treatment or 
Disposal Facilities 

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 

OAR 340-43-075 

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 

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 
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PURPOSE and POLICIES 

340-43-006 

(1) 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 method 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 ... faadl reuse ... 
or destruction of chemical solutions prior to 
placement of tailings in the tailings disposal 
facility. 

RULE DRAFT (8117192) 

This section reflects amend
ments to this rule as pro
posed in the 817192 draft 
and accepted by the Com
mission. 

This section [340-43-006(2)] 
was new language proposed 
in the 817192 rule draft. It 
was accepted by the Com
mission with amendments to 
(b) reflected below. 

This paragraph was 
amended by the Commission 
to be consistent with the 
change made in rule 340-
43-070 to not require reuse 
and to allow destruction 
technology to be used. 
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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 

340-43-011 

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

(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 

340-43-016 

(1) As required by ORS 468B.050, a person proposing to 
construct a new chemical mining operation, commenc
ing 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 surface 
waters or a WPCF (Water Pollution Control Facility) 

RULE DRAFT (8117192) 

The Commission accepted 
the minor clarifYing amend
ment proposed in the 817192 
draft for this paragraph. 
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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 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 
Department 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 

340-43-021 

(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 shall, at a minimum, 
contain the information specified for the DOGAMI 
(Department of Geology and Mineral Industries) 
consolidated application under ORS 517.971 (Section 
13, Chapter 735, 1991 Oregon Laws). The Depart
ment will also use the information contained in NEPA 
(National Environmental Policy Act), EA (Environ
mental Assessment), or EIS (Environmental Impact 
Statement) documents, if they are required for the 

RULE DRAFT (8117192) 

The Commission accepted 
this new paragraph as 
proposed in the 817192 
draft. 

This paragraph reflects 
clarifying amendments 
proposed in the 817192 draft 
and accepted by the Com
mission. 
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project, as partial fulfillment of the requirements of 
this paragraph. 

(2) The permit application shall, in addition to the infor
mation described in Paragraph (1) 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; 

G) 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 

340-43-026 

(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 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 con
veyance 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; 

RULE DRAFT (8117192) 

Sections (2) and (3) of this 
rule reflect clarifying 
amendments proposed by the 
Department and accepted by 
the Commission. 
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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; 

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

(g) A spill containment and control plan. 

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

DESIGN, CONSTRUCTION, OPERATION AND 
CLOSURE REQUIREMENTS 

340-43-031 

( 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) Alternative facilities and methods of control of wastes 
and potential pollutants may be approved by the De
partment if the permit applicant can demonstrate that 
the alternate facilities and methods will provide envi
ronmental protection that is fully equivalent or better 
than that achieved by the facilities specified in the 
guidelines in Sections 43-040 to 43-095 of these rules. 
The burden of proof of fully equivalent protection lies 
with the permit applicant. Written approval of any 
alternative by the Department shall be evidence of 

RULE DRAFT (8117192) 

This wording reflects clari
fying amendments proposed 
by the Department and 
accepted by the Commis
sion. 
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acceptance as equivalent or better level of environmen
tal protection. 

(3) A groundwater monitoring plan shall be submitted to, 
and be approved by the Department. Monitoring wells 
shall be installed for detection of groundwater contami
nation 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. 

RULE DRAFT (8117192) 
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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 
340-43-006 through OAR 340-43-035. These criteria 
are intended to establish the minimum level of environ
mental 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 environmental 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 
leak detection means for preventing and detecting 

RULE DRAFT (8117192) 
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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 facilities for compliance with the 
approved design and construction specifications. 
The third-party contractor shall regularly docu
ment the progress of construction and the Depart
ment shall require the permittee to take corrective 
action if construction does not satisfactorily 
conform to the approved design and construction 
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 
the liner system and other environmental protec
tion measures. 

RULE DRAFT (8117192) 
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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
structed to a lesser standard if it can be shown that 
they pose no, or minimal, threat to public safety or the 
environment. 
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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. 
The liquid mass balance may include provision for 
evaporation. 
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[Heap Leaeh Pad Liaef' Altef'aative lJ 

[(4) The heftf! leaeh pad liHef system shall be ef tfiple liHef 
eensffHetiea v1itlt 8etv1eea liHef lea:lc Eleteetiea eeasist 
iag ef: 

(aj AH eHgiHeerecl, stable, le·u permeability seil/elay 
bettem liHer (maximttm eeeffieieHt ef peFmeability 
ef--±G-1 em/see~ 'Nith a miHimttm thielffiess ef 36 
iHehes; 

(b) CeHtiHttetts flexible membrnHe miclclle &ftcl tep 
liHefS ef sttitable syHthetie material separated by 
a miHimttm ef 12 iHehes ef peFmeable material 
(miHimttm peFmeability ef 10-2 em/see); 

(e) A leak EleteetieH system betweeH the syHthetie 
liHefs eftf!able ef EleteetiHg lealffige ef 400 gal 
lefts/clay aere withiH teH ""eeks ef leak iHitiatieH.] 

Flleap Leaelt 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 
detection system shall consist of appropriately 
sized collection piping placed within a minimum 
thickness of 12 inches of permeable material 

RULE DRAFT (8117192) 

The Commission selected 
Alternative 2 presented 
below. Therefore, this 
wording from the 12113191 
and 817192 rule drafts is 
marked to clearly indicate 
the intended deletion. 

This wording reflects the 
alternative from the 817192 
rule draft for heap leach 
pad liners that was accepted 
by the Commission. A new 
subparagraph (d) is present
ed below to incorporate the 
intent discussed by the 
Commission on 817192. 
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(minimum permeability of 10-2 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 10-1 cm/sec) with 
a minimum thickness of 36 inches. 

Cd) Each liner system component described in para
graphs (4)(a)-(c) above addresses a specific need 
and purpose with respect to environmental protec
tion. For purposes of evaluating alternative 
facilities and methods of control under OAR 340-
43-031(2). an alternative may be approved if the 
level of environmetal protection intended by each 
separate liner system component is achieved either 
within the individual component or on a cross 
component basis. 

[Preeessing Chemieel Pend Liner Alternetive 11 

[(5) The preeessing ehemieel pend liners shell be ef triple 
liner eenstreetien with between liner leek deteetien 
eensisting ef: 

(e) Aa engineered, steble, law permeebility sail/ela-y 
ba~am liHer (mt'cltimHm permeability ef lG::: 
em/see) with e minimem thiekf1ess af 36 inehes; 

(b) Cantineaes flaible membrene middle 811d tep 
liners ef seiteble synthetie meteriel separeted by 
11 permeable material (minimem eaeffieient ef 
permeebility af Hl' em/see); 

RULE DRAFT (8117192) 

This new language was 
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~e) A leek Eleteetieft system betweeH the syHtketie 
lifters eapable ef EleteetiHg leakage ef 4 gg gal 
leHs!Elay aere, witkiH teH week:s ef leak iHitiatieH.] 

[PPeeessiHg Cltemiettl PeHll LiHel' l.ltel'Httti've 2] 

(5) The processing chemical pond liner system shall be 
designed, constructed, and operated to meet the follow
ing criteria: 

(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. 

(b) 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 10-2 cm/ sec). 

( c) A secondary liner shall be placed below the leak 
1 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 10-' 
cm/sec) with a minimum thickness of 36 inches. 

(d) Each liner system component described in para
graphs (5)(a)-(c) above addresses a specific need 
and pumose with respect to environmental protec
tion. For purposes of evaluating alternative 
facilities and methods of control under OAR 340-

RULE DRAFT (8117192) 
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alternative from the 817192 
rule draft for processing 
chemical pond liners that 
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43-031(2). an alternative may be awroved if the 
level of environmetal protection intended by each 
separate liner system component is achieved either 
within the individual component or on a cross 
component basis. 

(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 10 .. 
cm/sec) with a minimum thickness of 12 inches, 
and 

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

(8) 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. 

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

(10) 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. 

(11) 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-
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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 ... fftHdt 
re-use. or destruction prior to disposal to reduce the 
amount of cyanide introduced into the tailings pond...!Q 
the lowest practicable level. EChemieal ellidlltie11 ef 
ether mesas shall be additie111llly used, if 11eeessllfy, 
p1iar ta dispesal ta 1edttee the '.VAD eya11ide level i11 
the liquid fraetie11 ef the tllili11gs.] 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. 

(2) 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. 

(3) 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-

RULE DRAFT (8117192) 
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the Commission on 817192, 
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88/052. "Lining of Waste Containment and Other 
Impoundment Facilities. September. 1988. 

( 4) The disposal facility shall be provided with a leachate 
collection system above the liner suitable for monitor
ing, 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 permanent! y 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 
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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 
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. 
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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. 

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

(e) Wastewater application schedule and water bal
ance; 

(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 dis
charge. 

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; 
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(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; 

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

TABLE2 

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 (8117192) 

Response 

Notify the Department; increase 
pumping and monitoring 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: August 28, 1992 

To: (f Linda McMahan, Commissioner, EQC 

From Kent Ashbaker, Manager 
Water Quality, Northwest Region 

Subject: Requested Information on cyanide Interactions 

I apologize for being so slow in getting this information to you. 
With the one who knew where all of this information is, not 
around anymore and others on vacation, it has taken some time to 
go through the boxes of mining information and search for the 
material you requested. I hope that the information is helpful. 

Document # 1 includes a page which shows a number of cyanide 
removal or destruction methods and their ability to remove some 
basic complexes. In also includes two pages on the AVR process. 
This is the process which we had proposed for cyanide removal and 
re-use. The last page on that document has back to back tables. 
Table 3 shows some of the chemical characteristics or untreated 
tailings water. Table 4 shows some of the chemical 
characteristics of AVR treated water. We would have liked to be 
able to have a table which compared the alkaline chlorination 
process with the other two, but we couldn't find one. 

Document # 2 is an informational memo put out by the State of 
California. 

Document # 3 is an explanation of 7 different cyanide removal 
processes with some of the chemical reactions. 

If you have any specific questions, please let me know and I will 
try to find an answer for you. 

cc: Fred Hansen 
Lydia Taylor 
Chairman Wessinger 
Harold Sawyer 

s:c''.r: (ii Oregon 
lJEP~\:J ' \•t El'f\/ir;r-11,!MENTl\L Qll/:\LHY 



Method 

r-120 
natural 
AVR 
alk. chlor 
biodegradation 
INCO/S02 

- ( 

Cyanide Destruction Methods 

Suitable for Removal of 

CN/HCN Zn/Cd 
metal complex 

Cu/N Fe(CN)6·3 CNS 
metal complex 

yes yes yes part part no no 
yes part part no no no part 
yes yes yes yes yes yes part 
yes yes yes yes yes no yes 
yes yes yes yes yes ? yes 
yes yes yes no part yes ? 
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ACIDIFICATION- VOLATILIZATION-REGENERATION (AVR.) 

Although the Mills-Crowe AVR process is well-known, it has seen little 
application in many years, and possibly its use had been completely discont~nued 
until only recently. Hydrogen cyanide (HCN) is extremely volatile and 
consequently can be readily stripped from solutions by air-sparging, 
particularly at low pH. The low pH is essential to promote the dissociation of 
cyanide-metal complexes to form HCN at practical rates. The AVR process 
consists of acidifying waste cyanide-bearing solutions or slurries to pH 2-3 
with H2S04, volatilizing the resulting HCN by intense air stripping and 
recovering the HCN by absorption in an alkaline solution, i.e., NaOH or Ca(OH)z. 
The recovered HCN is recycled to the cyanidation circuit. Counter-current 
towers have been used for both HCN stripping and absorption. Some cyanide 
~ontaining solids, i.e., CuCN, Cu2Fe(CN)6, remain in the acidified solution. 
Dissolved metals, i.e., Cu, ~i and Zn also remain in solution and are 
precipitated as hydroxides in a subsequent step by neutralization with lime. 

The principal AVR reactions are shown by the equations: 

Acidification 

Absorption 

Ca(CN)2 + ·HzS04 --- CaS04 + 2HCN 

2HCN + Ca(OH)z --- Ca(CN).2 + 2Hz0 

The AVR process was used by the Hudson Bay Mining and Smelting Company 
in Flin Flon from 1935 to 1978 to recover cyanide from waste barren solution 
(16). At that.'plant 91% of the "regenerable" cyanide was recovered. 
"Regenerable" cyanide was the amount of cyanide which could be released from the 
barren solution in a laboratory acidification test. 

More recently AMOK Limited at their Cluff Lake mill treated 6,500 
tonnes of uranium leach tailings for their gold content using the CIP process 
(17). An AVR system, operated in the batch mode, was used to recover cyanide 
from GIP tailings. The acidification step was done by adding H2S04 to pH 3-4 in 
a vigourously air-agitated tank and the recovery of HCN was carried out in a 
counter-currently operated absorption tower. Over 90% removal. of the cyanide 
from the ClP tailings slurry was reported. 

Staff at CANMET have investigated the.AYR process over the past few 
years. Initially they worked with the standard AVR process but found that 
air-stripping HCN from the total volume of waste barren solution was unduly 
expensive (18). Subsequently, their efforts have led to substantial 
modifications of the process whereby most of the HCN is recovered from acidified 
waste barren. solution as Ca(CN)2 by iiming and only a small fraction of HCN 
needs to be recovered by the more costly air-stripping HCN absorption step (19). 
The process as demonstrated in the laboratory has been capable of producing 
final effluents containing less than l mg/L total cyanide and below 0.5 mg/L for 
each of the metals copper, iron, nickel and· zinc. 

Since 1985, Golconda Minerals has been recovering gold by cyanidation 
from mill tailings at its Beaconsfield mine in Tasmania. In February 1987, 
Golconda placed a plant in operation using the AVR process to treat 1200 
tonnes/day of tailings pond ~~ter (20). 
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The treaement plant flowsheet is shown in Figure 7 •. At this plant 
tailings pond decant is acidified to pH 2-3 with H2S04. The solids formed 
during acidification are separated by clarification and sand filtration before 
HCN is air-stripped from solution in counter-currently operated packed towers. 
Hydrogen cyanide is then absorbed in towers from the air stream in a 10% NaOH 
solution and the recovered NaCN is recirculated to cyanidation. The barren 
solution from the aeration columns is sent to carbon columns for the recovery of 
residual gold and then released. The carbon columns also reduce the residual 
level of cyanide in the water. Performance data for the treatment plant are 
presented in Table 10. 

......,, 

SETTLING 
5.UIO l'LlVI 

POND A~ICIFICA TIOfll CU.RIF1CA TIOH 

FIGURE 7 GOLCONDA CYANIDE REGENERATION PROCESS 

TABLE 10 GOLCONDA TREATMENT PLANT DATA 

Analyses ( mg/L) 
Tailings Pond Clarified Aerator C Column 

Decant Solution Discharge Discharge 

CNT 200 115 2 - 4 l - 2 

CNF 10 - 30 110 0.2 - 0.5 0.1 - 0.3 

Cu 200 <l < l <l 

Fe 50 - 100 < l < 1 <l 

Ni 1 - 2 < l < .l <l 

Zn 5 - 30 < l <l < 1 

Au 0.08 0.08 o. 08 o. 01 

.-• 



TABLE 3 

CHEMICAL CHARACTERISTICS OF UNTREATED TAILINGS IMPOUNDMENT WATER 

Parameter <1
•
2 > Concentration Range Average Concentration 

Arsenic 0.36 

Cadmium 0.01 

Chromium 0.01 

Cobalt 0.21 

Copper 2.6 - 2.7 2.6 

Iron 16.0 

·Lead 0.08 - 0.20 0.14 

Mercury 0.01 - 0.024 0.016 

Nickel 0.20 

Silver 2.0 - 2.1 2.0 

Zinc 91.9 - 96.4 93.3 

Thiocyanate 30.1 - 36.6 33.6 

Total Cyanide 310 - 340 330 

Method-C Cyanide 270 - 320 294 

Ammonia (as N) 19.0 - 19.6 19.3 

pH Qn pH units) 10.4 - 10.5 ·10.4 

( 1) All concentrations in mg/L, unless otherwise stated. 
(2) All values are the result of direct analysis of the samples. 



TABLE 4 

CHEMICAL CHARACTERISTICS OF THE AVR TREATED WATER 

Parameter <1
•
2

' Concentration Range Average Concentration 

Arsenic 0.01 - 0.02 0.01 

Cadmium 0.004 - 0.004 0.004 

Chromium < 0.01 - < 0.02 <0.02 

Cobalt 0.15 - 0.18 0.16 

Copper 0.28 - 0.55 0.39 

Iron 0.05 - 0.09 0.07 

Lead 0.05 - 0.20 0.10 

Mercury 0.013 - 0.015 0.014 

Nickel 2.05-0.10 0.09 

Silver 0.5 - 1.1 0.9 

Zinc 0.04 - 0.13 0.09 

Thiocyanate 27.4 - 36.6 31.3 

Total Cyanide 1.3 - 2.3 1.7 

Method-C Cyanide 0.7-1.6 1.2 

Ammonia (as N) 13.8 - 21.3 18.6 

Nitrate (as N) 20.0 - 31.4 25.4 ., 
Sulfate 1200 - 1600 145.0 

pH (in pH units) 9.5 - 9.8 

(1) All concentrations in mg/L, unless otherwise stated. 
(2) ,i~J! values are the result of direct ana!ys!s of the samples. 
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INTERNAL MEMO 

TO· 0. R. Butterfield ;__ ____________ _...!.._,-"'"·:._'_.[i"'"'·._r,_:i p ,~ FRO?yl:iDX\ Ranjit S. Gill, E.S. IV 

Executive Officer 

April 22, 1987 DATE: 
---------"-l.,...it-'-~ -LS-/~~-~G ~·4'i9:? 0: [I) j? ,' /r t1 P // 

SIGNATURE: {!:::iJA,0/t ~/J. L/: , 
V/:.!:r c:..::::ty Di·1L1!cn ) '7' . 

SUBJECT: CYANIDE REQUIREMENTS FOR Cltl\N.WA:TlON:rflRO~S.~yWASTES 

·Regional Board staff are frequently required to issue waste discharge 
requirements for mining operations that utilize cyanidation process in the 
recovery of gold and silver. The staff issues the requirements to protect 
the environment from .adverse impact of cyanide-containing wastewater and 
solid waste. 

In the course of working with mining operations that utilize cyanidation 
process, the Regional Board staff h~ve realized the need to standardize, 
subject to site specific review, the. requirements for the various cyanide 
compounds and their reaction products in the mine effluent and slurries. I 
am writing this memo to assist our staff in formulating such requirements. 
To substantiate the standard requirements proposed later in the text, I 
offer the following discussion on a) cyanide species encountered in mine 
effluent; b) environmental fate of cyanides; c) toxicity of cyanides; d) 
analytical methods of cyanide determination; and e) methods of cyanide 
destruction. · 

A. Cyanide Species in Cyanidation Effluents 

Cyanide comprises a large class of organic and inorganic chemical 
compounds with each member containing a cyano group (C;;N) as part of 
its molecular structure. Cyanides generally encountered in the 
cyanidation mine effluents and slurries may be classified into three 
broad groups: 

1) Free Cyanide 

2) 

Free cyanide is defined as the sum of cyanide anion (CN -) and 
hydrogen cyanide gas (HCN). In solution the relationship between 
Cff and HCN is highly pH dependent. 

CN- + H20 f--1 HCN + OH-

The pKa of HCN, 
is at pH 9.367. 
present as l 00% 
100% HCN. 

Simple Cyanides 

where the concentrations of CN- and HCN are equal, 
In solution at pH 11 and above, free cyanide is 

CN -, and at pH 7 and be 1 ow, cyanide is present as 

SWRCB 326A (4/75) 

Simple cyanides are represented by the formula A (GN)" , where A is 
an alkali (sodium, potassium, ammonium) or metal, and x, the 
valence of A, represents the number of cyano groups present in the 
molecule. Soluble compounds, particularly the alkali cyanides, 
ionize to release cyanide anions according to the fol.lowing 
equation: 

SURNAME: 
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A( CN) x~~-.,,.., ·A+x + X CN-

There is a wide range of solubilities for the simple cyanides 
which are influenced the most by pH and temperature. The 
hydrolytic reaction of cyanide ions with water produces 
hydrocyanic acid according to the following equation: 

Suubsequent behavior then is the same as for HCN. 

3) Complex Cyanides 

The complex alkali-metallic cyanides can generally be 
represented by the formula Ay M(CN)x, where A is the 
alkali (sodium, potassium, ammonium). M is the heavy 
metal (copper, nickel, silver, zinc, Cadmium,. ferrous· or 
ferric iron, or others), and x is the number of CN
groups equal to the valence of A taken y times plus the 
valence of the heavy metal. The soluble complex 
cyanides dissociate into complex anions M (CN)x- rather 
than the CN-groups (e.g.): · 

AyM (CN)x ( )yA+(x) + (M(CN)x)-yw 

W is the oxidation state of A in the original molecule. 

The complex anion can.then undergo' further dissociation releasing CN-•. 
The hydrolytic reaction of CN- with water produces HCN. Subsequent 
behavior would then be the same as for HCN. 

Although simple cyanides such as sodium cyanide and potassium cyanide 
readily dissociate and hydrolize to form CN- .and HCN, the 
metallocyanide complex anions have a wide range of stabilities. Zinc 
and Cadmium cyanide complexes dissociate rapidly and nearly completely 
in dilute solutions, whereas the stability of the copper and nickel 
meta 11 ocyanide anions are pH dependent. Cyanide complexes of iron 
dissociate very little, but they are subject to rapid and complete 
photo decomposition which results in release of CN- in natural light. 

The high toxicity of free cyanide is well documented (l, 2, 3, 8), and 
therefore the Regiona.l Board staff can justify stringent requirements 
to control its discharge. By comparison, the toxicity of complex 
cyanides is relatively low. For this reason, on many occasions the 
dischargers ask the Regional Board staff to waive the requirements for 
complex cyanides (commonly referred to as total cyanide). The 
preceding discussion on the dissociation of complex cyanides to free 
cyanides, however, demonstrates the need for us to issue requirements 
for complex cyanides present in cyanidation process wastes. 

In summary, cyanide in cyanidation process wastes is generally present 
as free cyanide, simple cyanides and complex cyanides. The simple 
cyanides and complex cyanides can dissociate to release free cyanide. 
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We must issue requirements to control discharge of free cyanide, 
because of its high toxicity, and for complex cyanides, because of 
their dissociation to free cyanide, to protect the environment. 

B. Erivironmental Fate of Cyanide 

Limited information is available on the fate of cyanide from 
cyanidation operations in the environment (soils, waters, tailing 
dumps, and others). Temperature, pH, sunlight, bacteria, organic and 
inorganic materials, types of soils, water chemistry, mineral make-up 
of tailings, permeability of soils, tailings type, and concentration 

·and solubility of cyanide compounds, all have an effect on the ultimate 
fate of cyanide in the environment. For example, HCN can be removed from 
solution by volatilization. However, volatilization is generally 
influenced by pH, temperature, interface area, concentration, and 
agitation. Degree and rate of HCN volatilization, therefore, varies 
significantly from site to site. 

Similarly, fate of complex cyanides in the cyanidation effluents and 
slurries varies vastly depending upon the conditions of the associated 
environment. According to Ford and Smith (14), about 28 elements can 
form complexes with cyanides to produce about 72 metallocyanide 
complexes; each exhibits a varying degree of persistence in the 
environment depending upon whether it is in a solid or an aqueous 
phase. In an aqueous phase pH, dissolved oxygen concentration, ultra
violet radiation, and availability of other complexing agents affect 
persistence and mobility. In the solid phase most complexes remain 
inert. However, complex cyanides in the soli·d phase can solublize 
readily as a function of the associated soil and water chemistry. Once 
in the aqueous phase, the complexed cyanides can migrate with relative 
ease (5). For example, ferro- and ferri-cyanide when present in the 
solid phase and shielded from ultraviolet light are stable and 
relatively nontoxic compounds. However, these anions can solublize and 
leach readily from their resident sites and reach surface waters (5). 
Subsequent irradiation by sunlight would result in the production of 
highly toxic free cyanide. Our- staff, therefore, must issue stringent 
requirements for the soluble fraction of the complex cyanides present 
in the solid phase of cyanidation tailings. 

En vi ronmenta 1 concern regarding extremely reactive and· taxi c free 
cyanides .. is. easily conceived. The so-called stable and relatively non
toxic complex cyanides should also be of major environmental concern 
because of their persistence and decompos.ition to free c_yanides .. 
Analytical chemist Pohland remarked, "Metal complexes, on the other 
hand, decompose slowly with simultaneous appearance of cyanide and 
cyanate ions. Therefore, pollution of the environment with the so
called 'stable' cyanide complexes must be avoided." (6). 

Frequently, dischargers ask the Regi ona 1 Board staff to re 1 ax or waive 
the requirements for cyanide in cyanidation process wastes. They cite 
natural attenuation as mechanism for elimination of cyanide in the 
tailings. Natural rate and extent of cyanide attenuation, as 
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described in the preceding discussion, greatly aepends on the nature of 
cyanide compounds present in the cyanidation process waste, type of 
waste, and the -associated environment. For example, if a relatively 
clear, barren solution.containing mostly free cyanide is discharged to a 
shallow lined pond w.ith provisions for aeration, the free cyanide 
present will likely degrade to background levels over a period of time. 
If; however, tailing slurry from a cyanidation process containing_ a 
mixture of free,· simple and complex cyanides is discharged to an 
unlined disposal area, the solution contained in the slurry and/or the 
precipitation percolating through the tailings can, with time, actually 
end up with higher cyanide concentrations than initially present in the 
slurry and consequently contaminate ground and surf ace. waters. Such an 
incidence exists at Noranda Grey Eagle Mine in Region 1. (Personal 
communication with David Evans, WRCE, Region l.) . The Regional Board 
stlff, therefore, should req~ire accurate knowledge of the fate af 
cyanide under site specific conditions before making the requirements. 
less stringent than those proposed· later in this report. 

C. Toxicity of Cyanide 

· Free cyanide is extremely toxic to most living organisms. The EPA has 
established 3.5 ug/l (.0035 mg/l) as the ambient water quality criteria 
for free cyanide to protect aquatic life (l, 8). The U.S. Public 
Health Service (PHS) has established 0.2 mg CN /l as the acceptable 
criteria for drinking water supplies (7). In addition to the 0.2 mg CN 
/l criteria for free cyap~ the PHS set forth an objective to achieve 
concentrations below 0.01 mg/l in water because proper treatment will 
reduce cyanide levels to 0:01 mg/l or less (7). Ttie EPA intends to 
propose 0.154 mg/l as the Human Health Advisory Criteria for free 
~(Personal communication with EPA staff, Washington-;-rr:c:.). 

The tox1city of most complex cyanides to aquatic.and terrestrial 
organisms was considered solely because of the presence of free cyanide 
derived from ionization, dissociation, and photo decomposition of these 
cyanide containing compounds. Review of more recent research (4) · 
demonstrates that the so-called non-toxic complex cyanides such as 
ferri- and ferro-cyanides may also be toxic in the undissociated forms. 
The 96 hour LC50 for Rainbow trout appears to be around 10.0 mg Tot. 
CN/l. Similarly, recent studies demonstrate that thiocyanate is 
significantly more toxic to aquatic life than previously suggested (4, 
15). 

Toxicity of simple and complex cyanides, therefore, is likely because 
.of both the undissociated compounds and their potential to produce free 
cyanide in the environment. The Regional Board staff, when issuing 
requirements for complex cyanides, should consider both farms of 
complex cyanide toxicities. 

D. Analytical Methods of Cyanide Determination 

The analytical procedures for quantitative determination of cyanide 
concentrations in liquids, solids, and slurries are currently in a 
state of flux. T~e need to determine.cyanide species in a wide variety 
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of matrices has resulted in the development of a profusion of methods 
that are frequently complex and cumbersome to use on a routine and 
stan.dard basis. Random modi fi cations of ana lyt i cal procedures has led 
to mass confusion in interpretation of various test results. Regional 
Board staff are frequently at a loss to properly identify the cyanide 
species (free, .simple, complex) represented in various studies betause 
of the ambiguities in the analytical procedures used. Obviously, we 
need to.standardize analytical procedures for quantitative 
determinations of cyanide concentration in cyanidation process wastes. 

From an analytical viewpoint, I will describe four methods of cyanide 
quantification. These are: (1) total cyanide; (2) weak acid 
dissociable cyanide; (3) cyanide amenable to chlorination; and (4) free 
cyanide. 

o Total cyanide is defined as the amount measured by the reflux 
mineral acid distillation method and includes complex cyanides; 
simple cyanides, and free cyanide (gold, cobalt, and platinum 
complexes are excluded). The most common methodology used for 
total cyanide determination is an acid reflux/distillation in 
which a catalytic agent is used to facilitate breakdown of metal 
cyanide complexes. Hydrogen cyanide liberated by the distillation 
is collected in an alkaline absorbing solution and is measured 
depending upon the desired lower limit of detection, by either 
titration, colorimetrj, or specific ion electrodes. Standard 
Methods 412B (9) and ASTM Method 81 A (10) are applicable 
to the direct determination of total cyanide in both wastewater 
and solid waste. Interference by thiocyanate and reduced sulfur 
compounds and reduced recoveries of noble metal compelxes in the 
above methods can be alleviated by minor modifications (2). 
Several investigators (11) have cited difficulties in obtaining 
representative 0.5 gms solid waste samples required for direct 
determination of total cyanide in solids by the two methods. This 
difficulty is easily overcome by increasing the solid waste 
samples to up to 5 gms (12). · 

o Weak acid dissociable (WAD) cyanides include free cyanide and 
free cyanide readily released from simple and complex cyanides 
under slightly acidic {Ph 4.5) conditions. The method which is 
now accepted by ASTM as a standard procedure· for·WAD cyanides is 
referred to as Method C (10). Method C distillation is carried 
out with the same equipment and in the same manner as Method A for 
total cyanide but using acetic ac-id-sodium· acetate solution 
buffered at pH 4.5 and zinc acetate. Method C recovers cyanides 
complexed with sodium, potassium, Cadmium, copper, nickel, silver, 
and zinc. Cyanide is not recovered from ferro, ferri, and cobalt 
complexes. Thiocyanate interferences do not occur with this 
method. 

o Cyanide amendable to chlorination (CAC) analysis method is based 
on the difference between total cyanide determination in a sample 
both before and after chlorination. One portion of the sample is 
analyzed by ASTM Method A or Standard Method 412B for total 
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cyanide. Another portion is treated with sodium hypochlorite at . 
an alkaline pH for one hour. The chlorine residual is removed and 
the solution is analyzed by the total cyanide procedure. The 
alkaline chlorination oxidizes (destroys) all cyanides except the 
iron complexes. The differences between the two values is 
reported as· CAC. 

As compared with WAD cyanide, CAC has two drawbacks: CAC measure
ments require two sets of analysis; and thiocyanate interferences 
occur. 

o Free cyanide can be determined by either solvent extraction or 
sparging the HCN from solution and collecting it for later 
determination. Numerous other methods, primarily research 
procedures, of measuring free cyanides have also been ·proposed. 
They are not applicable or have not been tested for use in 
monitoring cyanidation mine effluents. 

E. Methods of Cyanide Destruction 

Numerous treatments (13) are available for cyanide removal from 
cyanidation process wastes. Of those, three methods. are the more 
commercially important treatment processes. These are l) natural 
degradation; 2) alkaline chlorination; and 3) Ince.process. I will 
present a brief discussion of these three methods: 

o. Natural degradation (l agooning) processes are supposed to detoxify 
cyanides present in cyanidation process wastes to acceptable 
levels. Existing practice is to direct the cyanide-containing 
wastes· to a tailings disposal area and let nature take its course. 
If the disposal area has an adequate retention time, the operation 
of natural environmental forces can effect some reduction in the 
cyanide concentration. Environmental forces producing natural 
degradation are photo decomposition by sunlight, acidification by 
carbon dioxide in the air, oxidation by oxygen in th~ air, 
dilution, and in case of long retention times, biological action. 
The rate and magnitude of cyanide reduction, as mentioned earlier 
in the discussion on environmental fate of cyanide, is a function 
of cyanide species present in the cyanidation process waste, 
nature of waste, and the associated environment. The half-life of 
cyanide species present in the waste can vary immensely •. Natural 
degradation ·in most cases is effective only as pre-treatment to 
reduce treatment chemical consumption and is generally not 
sufficient in itself to prevent environment pollution by cyanide. 

o Alkaline chlorination is effective in reducing WAD cyanides in 
barren solutions to 0.05 mg CN/1. The destruction of cyanide can 
be accomplished by means of chlorine gas, calcium hypochlorite, or 
sodium hypochlorite. Chlorination is not effective in decomposition 
of hexacyanoferrates and requires careful control of pH to prevent 
formulation of highly toxic cyanogen chloride. Another disadvan-. 
tage of this process is the possibility of forming toxic 
c.h 1 ori nated organic compounds. .A 1 so, residua 1 excess ch 1 ori ne can 
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be toxic to aquatic organisms. 

Ince process of cyanide destruction was recently developed by the 
International Nickel Company of Canada. It is effective in 
oxidative destruction of cyanide in effluents and slurries (3). 
It is simple, rapid, effective and relatively inexpensive. Inca's 
SOz/air technology is able to remove cyanide in both free and 
complex forms (including (Fe(CN)5"4) to levels around 1 mg/l as CN 
total, 0.5 mg/1 as CN WAD and 0.1 mg/l as CN free. The process 
works in a continuous mode on either clear water or slurries 
(commercially successful up to 55% tailings). Removal of the 
soluble cyanide occurs by two routes, namely; 

Oxidation: 

Precipitation: 

(free) + SOz +Oz + HzO CNO- + HzS04 
(complexed) + 502 + 02 + H20 CNO + H2SD 4 

-4 "' + Fe (NC)5 +21..u CuzFe(CN)5 

Acid produced during CN- oxidation is neutralized to maintain pH 
in the operation preferred range of 8-9. Under these conditions, 
metal ions released by the CN complex are precipitated as 
hydroxides, i.e., Ni(OH~, Cu(OH)2, Zn(OH)2, etc. A small amount 
of Cu may be required to cataliz_E4 the CN removal. The Ince · 
process removes soluble Fe (CN)6 from the liquid phase and puts 
it into a very insoluble form, CuFe(CN~ or ZnFe(CN) & Inco's 
solubility data on these compounds indicate that at pH<9 the 
equilibrium solubility is 0.5 mg/1 as CN total. Thus for any 
given contact with water at pH< 9, no more than 0.5 mg/1 CN total 
(assuming extraction of 1 kg heap tailings into 5 kg HzO) would be 
extracted from the solid at one time, which if assuming a 10 fold 
dilution to receiving waters, would result in maximum CN total 
concentration of 0.05 mg/l. 

The advantage of the Inco S02 - air method.for cyanide removal appears 
not only in the superior quality of its effluent, but· also in the 
economy when compared with other possible methods such as chlorination 
or hydrogen peroxide. For example, for a typical gold mill treating 
1000 MT ore/day using tw·o pounds NaCN/tonne ore, the cost (chemica 1 and 
royalty to Inco Corp.) to destroy cyanide by Inco process would be 
about $0.55/MT ore if S02 is used and $1.68/MT ore is Na2S2D5 is used. 
By comparison, alkaline chlorination on the same waste material could 
cost $1.92/MT ore, and hydrogen peroxide would cost about $4.14/MT ore. 

DISCHARGE SPECIFICATIONS 

The preceding discussion on cyanide in cyanidation process wastes warrants 
that the Regional Board staff should issue waste discharge requirements on 
both the liquid and the solid fractions of the waste. The requirements 
for the cyanide in liquid fraction are warranted because that cyanide can 
easily migrate to ground and surface waters. The requirements for the 
cyanide in solid fraction are needed because the solid material may be 
washed into surface waters, where its cyanide content can solublize to 
contaminate the receiving waters, and also because its cyanide content can 
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be leached by precipitation and subsequently carried to ground and surface 
waters. 

Our staff should issue ·requirements to regulate both the free cyanide and 
total cyanide contents of liquid and solid fractions of the process wastes. 
They should regulate the free cyanide content' because free cyanide is 
extremely toxic to aquatic and terrestrial life forms. ·The staff should 
regulate total cyanide content because the complex cyanides are toxic in the 
complex form and may release highly toxic free cyanide in the environment. 
Also, they should issue requirements to regulate the soluble fraction 
of the total cyanide present in the solid waste because the soluble fraction 
is easily leached from the solids and may subsequently contaminate ground 
and surface waters. 

I recommend that the staff should require ASTM Method C (WAD) for the 
determination of free cyanide because it is less cumbersome to perform than 
CAC method, and it is not plagued by interferences. Also, Method C most 
closely represents the methodologies used by EPA and PHS to set free 
cyanide criteria for protection of aquatic life and drinking· water supplies. 

For total cyanide determination, I recommend the use of ASTM Method A because 
at present it is the most widely used method, and it lends itself to simple 
modifications for .elimination of known interferences. Further, for total 
cyanide determinations in solid waste, I recommend direct digestion of 
solids because most extraction procedures used to extract total cyanide from 
solids are not fully effective. The problem in obtaining representative 0.5 
gram solid samples for direct digestion can be overcome by increasing sample 
size to up to 5 grams. · 

Our staff should allow minor modifications of the ASTM Methods if the 
modifications are es.sential to eliminate known interferences and analytical 
problems because of some unique property of the process waste. The staff, 
however, should carefully review the proposed modifications to assure that 
the changes do not alter the integrity of the standard procedures.· 

For extraction of the soluble fraction of total cyanide content in the solid 
fraction of slurries, I suggest the following procedure: 

1. Sample slurry to get at least 1 L. 

2. Filter and wash solids with distilled water. 

(a) first wash with. 300 ml, letting all water go through; 
(b) second wash with. 300 ml. 

3. Take 590 grams of wet cake (this will contain about 500 grams of 
dry tailings) and put into 2.5 L· distilled water; adjust to pH 5 
with HzSO~ . 

4. Stir mildly for 24h at room· temperature in an air-tight capped 
container. 

., 

i 
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5. Filter entire slurry from step 4 tnorugh No. 42 Whatman paper.and 
analyze an· aliquot of the filtrate for CN (total). 

6. To calculate soluble mg CN/kg solids = 

mg CN/kg = 
(mg/L CNT _i.!! filtrate) ~ 2.5 

0.5 

For extraction of the soluble fraction of total cyanide content in the heap 
leach solid waste omit Steps 1 and 2. Instead, put 500 grams of tailings in 
2.5 L distilled water and adjust· to pH 5 with H2so4. Then follow Steps 4 
through'6. 

For extraction of WAD cyanide content in the heap leach process solid waste 
(tailings), I susggest·the following procedure: 

1. Take 500 grams of tailings and.put into 2.5 L deionized water at 
neutral pH in an air-tight capped container• Select the container 
size to minimize head space. 

2. Stir mildly for 24 hours at room temperature. 

3. Filter entire slurry from Step 2 through No. 42 Whatman paper and 
immediately analyze an aliquat for CN (WAD). 

4. Calculate soluble ·wAD cyanide as in Step 6 above. 

I propose that the cyanide in· both the solid and liquid fractions of 
the cyanidation process wastes should be detoxified prior to discharge 
to the tai 1 i ngs i mpoundment. Dur staff should disapprove proposa 1 s by 
dischargers to make allowances for natural degradation of cyanide in the 
impoundment area following discharge as a means of achieving the requirement 
values, until the dischargers provide both the site specific half-lives of 
all cyanide species present in the tailings and methods of containing the 
tailings in the impoundment until cyanide in both the liquid and soli~ 
fractions reach the required values.· · 

The cyanide in the process wastes should be considered detoxified if 
the following limits ire met: 
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Process Waste Fraction 

Liquid (Barren solution 
effluent or the 
liquid fraction 
of slurries) 

Solid (Heap leach process 
-tailings or solid 
fraction of 
slurries) 
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Parameter 

i) Total Cyanide 
ii) WAD Cyanide 

2/ 
i) Soluble WAIT 

Cyanide 
ii) Soluble Total 

Cyanide 
iii) Total Cyanide 

After Extraction 
of Soluble WAD and 
Total Cyanide 

1/ Value-

1.0 mg/l 
0.5 mg/l 

0.5 mg/kg 

2.5 mg/kg 

10.0 mg/kg 

I propose the above values because they are att-ainable for most cyanidation · 
process wastes using the best available technology economically attainable 
(BATEA) for cyanide remova 1 and wi 11 best protect the benefici a 1 uses of 
the Region's ground and surface waters from degradation by cyanide discharges. 

We should make the above requirements less stringent only when the 
dischargers demonstrate by actual test results that such values are 
impossible to attain using BATEA for cyanide removal because of certain site 
specific characteristics of the ore and that the elevated values will not 
affect the beneficial uses of ground and surface water in the discharge 
influence zone. 

1/ Arithmatic mean of laboratory results for s~~ples collected in a period 
of 15 consecutive days. 

2/ Not required for slurries. 
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AN OVERVIEW OF GOLD MILL EFFLUENT TREATMENT 

J.S. Scott 
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INTRODUCTION 

Canada ranks third among the gold producers of the world and 
obviously, in the words of Robert Service "moiling for ·gold" is of considerable 
lmportance to this country. In Canada, over 807. of the gold is recovered by the 
process of cyanidation and an unavoidable consequence is the concomitant 
production of wastes, both liquid and solid. The liquid wastes from these gold 
mills contain substantial quantities of toxic substances, particular_ly cyanide 
and metals, and as a result require careful management before release to the 
environment. 

The historical, but often inadequate metho_d of treating gold mill 
effluents has been by natural means (natural degradation) in tailings ponds. 
However, since 1981 there has been not only a great improvement in the 
understanding of natural systems but· there has also been a strong move in Canada 
to the development and use of chemically-based treatment systems to ensure the 
discharge of effluents that meet regulatory requirements. A number of different 
cyanide removal processes are in place in this country and el_sewhere. What has 
been accomplished in so few years is exciting, to the extent that 46 percent of 
the 50 Canadian gold mills recovering gold by cyanidation, operate chemical 
treatment systems. The purpose of this paper· is to describe the methods 
currently in place to treat gold mill effluents. 

As a number of effective treatment methods are now available, the 
selection of a process for a specific mill requires careful consideration of: 
the nature of the efflue~t to be treated, the capabilities and costs of the 
alternative treatment methods and the effluent quality requirements imposed- by 
government regulators. 

CANADIAN GOLD MINING INDUSTRY 

The value of gold production in Canada now tops that of any other 
metal mined domestically. In 1988, Canadian mines produced 4,106,959 troy 
ounces of gold valued at 2.22 billion dollars Canadian. Over 807. of this 
production resulted from mining lode gold deposits, as opposed to placer gold or 
as a by-product from base metal m_ining. At the end o( 1988 there were 65 gold 
mills in Canada processing approximately 55,000 tonnes ore/day, some receiving 
feed from more· than one mine. Fifty of these mills used the· cyanidation 
process. 

Ore grades ranged from 0.10-0.75 ounces gold/tonne, averaging about 
0.25 ounces/tonne. _The cost of production per ounce varied considerably, but 
averaged about $300.00 Canadian. The only provinces or territories void of gold 
mines are Alberta and Prince Edward Island. Several new gold mines came on 
scream in 1988 and at least 10 are expected to begin production in 1989. 

CONTAMINANTS IN GOLD MILL EFFLUENTS 

Gold mills employ a combination of cyanidation and either the 
Merrill-Crowe (MC) or the Carbon-in-Pulp (GIP) processes for the recovery of 
gold. In every case gold is first dissolved from its ore by a dilute alkaline 
cyanide solution according· to the following reaction: 

4Au + 8NaCN + Oz + 2Hz0 --. 4NaAu(CN)2 + 4NaOH 

~\.... 
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The solu9ilized gold is recovered from clarified solution by 
precipitation with "zinc dust in· the Merrill-Crowe process or by absorption 
directly from leach slurry on activated carbon granules in the CIP process. In 
the Merrill-Crowe process two cyanide containing waste effluents exit the mill, 
waste barren solution and washed and repulped leach solids. Whereas, in the CIP 
process only a single waste stream, the CIP tailings slurry, is discharged from 
the mill. Another significant difference between these two processes from the 
point of cyanide release is that in the former ~onsiderable barren solution is 
recirculated to cyanidation to take advantage of its remaining leaching potential, 
whereas no recirculation takes place in the latter. 

Since cyanide is a powerful solvent, but one that is non-selective for 
gold, a host of objectionable substances simultaneously enter solution in 
substantial amounts during cyanidation, depending primarily on the mineralogy of 
the ore treated. These substances appear in waste discharges from mills and are 
of considerable concern because most are damaging to the environment. As cyanide, 
both free and complexed, is present in the greatest quantity and is extremely 
toxic, it is of greatest concern. The metals, copper, iron, nickel and zinc are 
commonly present as cyanide-metal complexes. Arsenic is often encountered and 
less commonly antimony and molybdenum, which occur in the Hemlo area gold ores. 
Thiocyanate (CNS), cyanate (CNO) and ammonia are also frequently present in gold 
mill effluents. Thiosulphate (S203) is seldom analyzed for, but it is known to be 
present in elevated concentrations in effluents from some mills. 

The wide range of constituents measured in waste barren solutions is 
shown in Table 1. 

TABLE 1 ANALYSES OF WASTE BARREN SOLUTIONS (MG /L) 

CN 50 - 2000 Pb 0 - 0 .1 
CNS 42 - 1900 Mo 0 - 4.7 

. S203 856 Ni 0.3 - 35 
As 0.0 - 115 Sb 0 - 93 
Cu 0. I - 300 Zn 13 - 740 
Fe 0. 1 100 

Gold mill effluents, unless treated, are extremely hazardous to fish 
because concentrations as low as 0.05 mg/L free cyanide (HCN and Ctr) are known to 
kill certain species of fish. Sub-lethal effects are exhibited at even lower 
concentrations. In many mill effluents the concentrations of other contaminants 
are also at levels which are acutely toxic to fish. Water quality criterion for 
cyanide is generally 5pg/L. 

GOLD MILL EFFLUENT TREATMENT PROCESSES 

Although, over the years numerous methods have been proposed and tested 
for the destruction or recovery of cyanide, most have not proven successful for 
treating gold mill effluents. A number of these processes have been described in 
an earlier Environment Canada report (1). Surprisingly though, a number have 
passed this test! The processes currently being applied at gold mills are listed 
in Table.2. 
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TABI,E 2 CYANIDE REMOVAL METHODS AT GOLD MILLS 

1. Natural degradation 
2. Inco SOz/air oxidation 
3. Hydrogen peroxide oxidation 
4. Golden Giant precipitation 
5. Alkaline chlorination 
6. Homestake biodegradation 
7. Acidification-volatilization-regeneration (AVR) 

The first 5 processes were applied in Canada in 1988. The 
biodegradation process is being used only by Homestake Mining at Lead, South 
Dakota and Golconda Mining operates a cyanide recovery plant, using the AVR 
process at its mine in Australia. Two additional processes, both developed by 
Canadian mining companies, i.e., the Con mine iron sulphide and the Noranda SOz 
processes were used until recently in Canada. Except for natural degradation 
and AVR in a few instances, these methods have all come· into use at gold mills 
since 1981. Canada has been a forerunner in both the development and 
application of many of these treatment processes. What has been accomplished in 
only a few years has been challenging and indeed exciting. These processes are 
used to treat waste barren solutions, mill tailings slurries and ever more 
frequently tailing pond overflows. 

There are no federal limits in Canada for cyanide in mill wastewaters. 
However, the provinces and territories have limits which are included in mine 
~perating permits. Some e~amples of the limit• for total cyanide (CNT) and 
weak-acid dissociable cyanide (CNwAD) for different jurisdictions are 
shown in Table 3. Weak-acid dissociable cyanide refers to that which is 
measured by a specific analytical. method and includes free cyanide and 
cyanide-metal complexes less stable than iron cyanides. Total cyanide includes 
the above forms of cyanide plus iron cyanide. 

Mine 

Mt. Skukum 
Lupin 
Star Lake 
McLelland 
Dome 
Kiena 
Gordex 
Hope Brook 

TABLE 3 CYANIDE LIMITS IN EFFLUENTS (MG/L) 

Location CNT 

Yukon 1.0 
NWT 1.0 
Sask. 1.0 

'Man. 1.0 
n-• 2 ,.Q VU.I.,.~ 

Que. l. 5 
N.B. 1.0 
Nfld. 1.0 

CNWAD 

0.5 
0.1 

0.38 

0. 1 

0. l 

In order to satisfy these requirements, depending on the quantity of 
cyanide released from a· mill, removal efficiencies surpassing 99.9% are often 
required. Although a demanding target, it has proven to be an attainable one. 



l 
I 
l 

! 
l 
l 

i 
j 
I 

~J 

, l 
i 
I 

J 

5 

NATURAL DEGRADATION 

Until only a few years ago natural degradation was the only method 
used for the treatment of gold mill effluents. Even today, though rapidly 
losing ground, this historic technique remains the most commonly employed method 
at Canadian gold mills. Natural degradation involves the removal of cyanide and 
associated cyanide-metal complexes by naturally occurring processes while mill 
wastewaters are being retained for extended periods of time in tailing ponds. 
Cyanide and its associated metal-complexes are removed by a combination of 
physical, chemical and biological processes which can include: pH depression 
(by COz absoption from air), volatilization, chemical .dissociation, photolys.is, 
precipitation, chemical and biological oxidation, hydrolysis and adsorption.· Of 
these processes, volatilization of hydrogen cyanide (HCN) and chemical 
dissociation of the cyanide-metal complexes have been shown to be the· most 
important mechanisms in cyanide removal. Dissociation is usually the rate 
controlling step and is related to the respective stabilities of the cyanide 
complexes present. When iron cyanide is present, photolysis by ultra-violet 
radiation (sunlight) is essential for its dissociation. The rate at which 
natural degradation proceeds is influenced by a .number of variables, including: 
cyanide species and concentrations ~n solution, species stabilities, pH, 
temperature, bacteria, sunlight, aeration, and pond conditions, such as, area, 
depth, turbidity, turbulence, ice cover and retention time. 

The principal mechanisms involved in the natural degradation of 
cyanide are becoming much better understood. Recently staff at Environment 
Canada's Wastewater Technology Centre, in conjunction w'ith Beak Consul tan ts, 
have developed a user-friendly predictive mathematical model for a· batch
operated natural degradation system. Work is continuing to develop. a model for 
continuous flow-through systems. The model development work has been described 
in a number of papers (2,3,4). These predictive models will prove valuable in 
the understanding and designing of natural degradation systems. There is a 
definite place for such systems either in stand-alone or pre- or post-treatment 
situations. · 

Al though cyanide removal by natu.ral means is rapid during warmer 
months it is extremely slow or perhaps non-existent during the late fall and 
winter months. Consequently, it appears that a stand-alone natural degradation 
system requires a retention time of 9-10 months since the tailings pond must 
have the capacity to. store water from October through to the following July or 
August. Advantage should be taken of maximizing tailings pond water recycle in 
order to reduce the need to store a large volume of mill effluent during the 
October to July period. Consequently a smaller tailings pond would be required. 

Some excellent applications of natural degradation in either 
stand-alone or pre-treatment situations prior to chemical treatment exist and 
are described below. 

At Echo Bay's Lupin Mine in the NWT only 80 kilometres south of the 
Arctic Circle, a highly successful natural degradation system is being operated, 
even though the open water season lasts only 3 months. The mine employs a 
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2 stage (2 pond) batch-type system. The first pond is continuously filled 
except when being ~mptied into th~ second pond. Most of the cyanide and its 
associated metals are removed in the first pond by natural degradation, whereas 
arsenic is removed in the second pond by the addition of ferric sulphate to the 
batch discharge from the first pond during August. The second pond is 
previously emptied to receiving waters in July. 

A summary of the performance of Lupin's tailing pond system for the 
period 1985-1988 is given in mg/L Table 4(4). 

TABLE 4 LUPIN MINE-TAILINGS POND SYSTE.'1 

Mill Tailings Ill Pond Final % 
(Solution) Decant Decant Reduction 
( 1985-88) (1986-88) (1986-88) (1986-88) 

CNT 184 7. 0 0.17 99.9 
CNWAD 138 0.04 99.9 
As 4.7 1. 5 0.29 93.8 
Cu 5.0 2. 1 0. 15 97.0 
Ni 0.4 0.2 0.05 87.5 
Zn 20.0 1. 1 0 .11 99.4 
pH 11. 0 8.5 7.3 

All three gold mines in the Hemlo, Ontario area take considerable 
advantage of natural degradation by treating .tailing pond decants in chemical 
treatment systems. In all three cases cyanide concentrations in the tailings 
pond waters ·increase substantially during the fall and winter months to be 
followed by rapid decreases in cyanide levels when spring ice break-up occurs. 
The trend in cyanide concentrations with time in the tailings pond decant waters 
is shown in Figure 1. Typical cyanide concentrations in the mill discharges to 
the tailings ponds are in the order of 40-80 mg/L. The three mines are on high 
water recycle rates from the tailings ponds. 
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FIGURE 1 EFFECT OF NATURAL DEGRADATION ON CYANIDE IN TAILI~S PONDS 
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Teck Corona releases treated effluent all year around, whereas the 
other two mines do ·not discharge during the winter months. Al.though each mill 
has a plant to treat tailings pond overflow, as a result of natural degradation 
in the tailngs pond it is often unnecessary to operate the cyanide removal stage 
in order to meet Ontario's guidelines for cyanide of 2 mg/L. 

At the Holt McDermott mine near Kirkland Lake, Ontario, an excellent 
step has been taken towards maximizing the benefits of natural degradation. At 
this mine the tailings impoundment system has been designed as 2 separate basins 
with the intention of operating both alternately in the batch mode.. Each basin 
will receive mill discharge for 12 months and then be allowed to remain dormant 
for the following 9 months while water quality improves naturally to acceptable 
discharge values before water is released. It is surprising that it has taken 
this long for the advantage of a two-basin, batch operated tailings impoundment 
system to be recognized and installed. 

CHEMICAL TREATMENT METHODS 

In many cases it has not proven possible to depend on sufficient 
cyanide removal by natural means. Accordingly, a number of chemically-based 
treatment systems have been installed at Canadian and other gold mills during 
the past few years. In fact, of the 50 mills in Canada which recovered gold by 
cyanidation in 1988, 23 (46%) operated treatment plants to destroy cyanide. 
These plants and the treatment methods employed are listed in Table 5. 

TABLE 5 

Mine 

Equity Silver 
Golden Knight 
Ketza '.River 
Kiena 
Skyline 
Muscocho 
McLelland 
Skukum Gold 

Premier Gold 

Erg Res. 

Hope Brook 

Gordex 
Mascot 
Puffy Lake 
Tartan Lake 
Con 
David Bell 

CHEMICAL.REMOVAL OF CYANIDE AT CANADIAN GOLD MILLS 

Mill Effluent 
Process Treated 

GIL MTS 
GIL MTS 
GIP MTS 
GIP MTS 
MC MTS 
MC \/BS 
MC TPO 
MC MTS 

GIL MTS 

MC TPO 

GIP MTS 
HEAP \/BS 
HEAP \/BS 
MC \/BS 
MC \/BS 
MC \/BS 
MC TPO 
GIP TPO 

CN Removal 
Process 

SOz/Air 
SOz/Air 
SOz/Air 
SOz I Air 
SOz/Air 
SOz I Air 
SOz/Air 

'SOz/Air 

SOz/Air 

SOz/Air 

Hz Oz 

Hz Oz 
HzOz 
Hz Oz 
Hz Oz 
Hz Oz 
Hz Oz 

Remarks 

Mill Start-up 
March/89 

Mill Start-up 
April /89 

Mill Start-up 
March/89 



Detour Lake 
Doyon 
Macassa 

Page \/ill iams 

Golden Giant 
Giant 
Yellowknife 

CIP 
GIP 
GIP 

CIP 

GIP 

MC 

MTS - Mill tailings slurry 
\/BS - llaste barren solution 
TPO - Tailings pond overflow 

TPO 
TPO 
TPO 

TPO 

TPO 

TPO 

8 

Hz Oz 
Hz Oz 
Hz Oz 

Hz Oz 

CuS04 I FeS04 

Chlorination 
(1988) 

HzOz On-Line 
April/89 

Hz Oz 

HzOz (1989) 

A number of tables in this paper show typical treatment plant 
perform.ances. These figures indicate the demonstrated capabilities of the 
various processes when carefully controlled. In some cases considerable 
divergence has been experienced, when close attention has not been paid to 
operating the processes, particularly when waste barren solution and tailings 
slurries are treated directly. Control of the processes would benefit greatly 
in these cases by the development of reliable on-line sensors of solution 
quality and automatic control systems. 

INCO SOz/AlR PROCESS 

The Ince process for the detoxification of gold mill wastewaters 
employs a combination of SOz and air, typically 2-5% SOz, in the presence of a 
copper catalyst. The process involves the oxidation of both free and 
metal-complexed cyanides (with the exception of iron cyanide) to cyanate at pH 
8-10. Sulphur dioxide may be added in the forms of liquid SOz, sodium 
bisulphite (NazS03), sodium metabisulphite (NazSz05) or SOz-containing roaster 
gases. Lime is used to maintain ·pH. The oxidation of cyanide may be 
represented by the reaction: 

CN- + SOz + Oz + HzO - CNO- + HzS04 

Once free of cyanide, base metals, i.e., copper, nickel and zinc 
precipitate from solution as hydroxides. Iron cyanide is removed, not by 
oxidation, but as a copper (or zinc) ferrocyanide precipitate which forms 
according to the equation: 

2 cu2+ + Fe(CN)54-~ CuzFe(CN)5 

Copper plays a dual role in the process and must be present in 
sufficient amounts to act as both a catalyst for the reaction and as a 
precipitant for any ferrocyanide present. 
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The lnco process is currently, or within 2-3 months will be applied at 
10 gold mills in Canada (see Table 5). A schematic flowsheet of the most recent 
installation at lnco's Casa Berardi mine is shown in Figure 2. At this mill 
modified flotation cells are used for reactors. 

CIP TAIL!:~:===~-1.,-----r.-------,rr----·1 
CuSO, f ... f t 

,___..TAILINGS POND 

S02 

Ca( OH), 

FIGURE 2 CASA BERARDI EFFLUENT TREATMENT SYSTEM 

A summary of typical t reat:ment performance at a number of mills using 
the lnco process is shown in Table 6. 

TABLE 6 TYPICAL PERFORMANCE OF S02/AIR PROCESS 

Monthly Averages 
Analyses (mg/L) Reagents (g/g CN) 

Mill S,tream pH CNT Cu Fe SOz Cu Lime 

Mc Bean Barren INF 11. 5 370 30 20 4.0 0 4.0 
bleed EFF 9.0 0.2 0.7 0.2 

Lynngold Pond INF 8.7 100 10.0 2.0 6.0 0. 1 8.0 
overflow EFF 9.5 0. 6 0. l 0 .1 

Colloseum CIP INF 10.6 375 129 2.2 5.6 0. 11 2.9 
tails EFF 8.7 0.4 1.5 0.2 

Equity CIP INF 11. 0 150 35 2.0 5.4 0.27 0.0 
Silver tails EFF 9.0 1-5 2-5 0.2 

The target for CNT in the effluent at Equity Silver is 5 mg/L since 
the effluent is totally recycled to the mill. The range of values shown are the 
averages of several months operation. 
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Reference can be made to numerous papers for further.description of 
the loco pr6cess a~d its applications (6,7,B). 

HYDROGEN PEROXIDE PROCESS 

The HzOz process for detoxifying gold mill effluents has experienced 
remarkable growth since the first system was installed at the OK TEDI mine in 
Papua New Guinea in 1984 (9). Since that time 20 gold mills are either using 
the process or will be doing so within the next few months. Twelve of these 
mills are located in Canada (see Table 5). 

Hydrogen peroxide, in the presence of a copper catalyst destroys free 
and metal-complexed cyanides (but not iron cyanide) by oxidation to cyanate 
(CNO-) acc·:>rding to the equations shown below. The metals copper, nickel and 
zinc in the form of cyanide-metal complexes, once freed by oxidation of cyanide 
form hydroxide precipitates. Any excess HzOz rapidly decomposes to water and 
oxygen. 

CN- + HzOz - CNO- + HzO 

Cu(CN)Z-4 + 4Hz0z + 20H- __., Cu(OH)z + 4CNO- + 4Hz0 

Since iron cyanide is too stable to be oxidized by HzOz it is removed 
by complexing with copper to form a copper ferrocyanide (CuzFe(CN)6) 
precipitate, as in the lnco process. 

The flowsheet to treat tailings pond overflow at the Con mill in 
Yellowknife is sho~'T! in Figure 3. Hydrogen peroxide does not remove arsenic so 
a second stage using ferric sulphate is required to precipitate arsenic. 

c..so. .------SlUOOE. RECYCU----

.F\.OCCULAKT 

TAlUHGS PONO 

FIGURE 3 

OEC.lNl --'--~ AOCTOA I f--'-'o.., RO.CTOR I 

CYAHIOE 
REMOVAL 

ARSENIC 
REMOVAL 

AE.ACTOfll It 

CON MINE EFFLUENT TREATMENT PLANT 

The flowsheet for the more complex three-stage treatment system at t 
Hope Brook mine to treat barren solution from a heap leach operation is shown 
Figure 4. In this plant, following the addition of HzOz, sulphuric acid is 
added to lower the pH of the solution for iron cyanide precipitation. A Degue 
reagent called TMT 15, the trisodium salt of trimercaptotriazene, is added to 
coruplete the precipitation of copper. 
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FIGURE 4 HOPE BROOK MINE EFFLUENT TREATMENT PLANT 

Typical performance·results at three mills using the HzOz process are 
given in Table 7. 

TABLE 7 TYPICAL PERFORMANCE OF HzOz PROCESS 

Analyses ( mg/L) 
Mill Effluent CNT As Cu Fe Zn 

Con Tailings INF 3.0 21. 0 3. l 
Pond O/F EFF 0.28 0.33 0 .15 

David Bell Tailings INF 5.45 0.02 0.84 1.29 
Pond O/F(TeckCorona) EFF 0.55 0.001 0.38 0.56 

Hope Brook Barren INF 311 99. 3 8. l 0.63 
Solution EFF 1.0 0.5 0.3 0 .10 

Numerous technical papers are available describing the application of 
the H2o2 process to gold mill effluents (10,11). 

HEMLO GOLD PROCESS 

Since commencing production in 1985 Hemlo Gold has tes.ted a number of 
processes for treatment of tailings pond water at its Golden Giant Mine. These 
have included Noranda's patented SOz process and .the HzOz process. More recent 
testwork has led to the development and current utilization of a novel process 
for which Hemlo Gold applied for a patent in 1987. This new process consists of 
adding a premixed solution of CuS04 and FeS04 to the tailings pond decant (11). 
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The premixed solution is added at a controlled pH of 6-7, following which it is 
believed that ferrous ion is oxidized immediately to form ferric hydroxide and 
cupric ion is simultaneously reduced to cuprous, according to the following 
equation: 

cu2+ + Fe2+ + 30H- - cu+ + Fe(OH)3 

The resulting cuprous ion removes free cyanide as an insoluble cuprous 
cyanide precipitate. The removal of free cyanide results in the dissociation of 
copper, nickel and zinc cyanide complexes leading to the removal of further 
cyanide by cuprous ions. These reactions are represented by the following 
equations: 

2 cu++ 2Ctr __.. Cuz(CN)z 

Cu(CN.)42- - cu2+ + 4CN-

Ferrocyanide precipitates as cupric ferrocyanide by the reaction: 

2cu2+ + Fe(CN)6 4- - CuzFe(CN)6 

The heavy metals copper, nickel and zinc, and antimony and molybdenum 
are co-precipitated from solution with the ferric hydroxide formed upon addition 
of the CuS04-FeS04 solution. Lime is then added to increase the solution pH to 
9.5 - 10 to ensure nickel precipitation. Although it is claimed that cyanide 
can be· reduced to acceptable levels by addition of CuS04-FeS04 alone, it has 
been found more economical to finalize cyanide removal in an additional stage by 
the addition of HzOz at pH 10. 

The process flowsheet at the Golden Giant Mill is shown in Figure 5. 
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Performance data for the Golden Giant treatment plant is given in 
Table 8. 

TABLE 8 EFFLUENT TREATMENT PLANT AT GOLDEN GIANT MINE 

Analyses ( mg/L) 
pH CNT Cu Fe Ni Sb Mo CNS 

Influent 9.10 23.20 4.10 5.20 4.80 7. 70 1. 20 44. 40 
Effluent 9.81 0. 13 0. "O 0. 11 0.08 1.00 0.20 24.20 

% Removal 99.9 87. 8 97.9 98.3 87.0 83. 3 45. 5 

A recently presented paper by Hemlo Gold staff ( 11) highlights several 
important measures, besides the new treatment process, taken at.the Golden Giant 
mine to increase effluent treatment efficiency and reduce costs. Briefly these 
ace: 

adjusting cyanidation parameters to reduce the dissolution of 
antimony. 
reducing cyanide additions from 0.95 to 0.36 kg/tonne ore. 
removing substantial amounts of contaminants from the influent to 
the treatment plant by routing this water through the grinding 
circuit prior to treatment. 
almost doubling the tailings pond surface area and reducing water 
depth so as to enhance the effectiveness.of natural degradation . 

These beneficial moves clearly reflect the management philosophy held 
by this company and is well captured in their words as: "finding an optimum 
solution (to water management) requires scr.utiny of the conditions at hand with 
due consideration being given to all aspects of the operation" (12). 

ALKALINE CHLORINATION 

Alkaline chlorination was the first chemical process applied to the 
treatment of gold mill e.ffluents in Canada. It had been used at a number of 
mine·s (e.g. Scottie, Baker, Carolin, Detour lake, Giant Yellowknife) but has 
almost fallen into disuse in favour of more effective and less costly methods. 
Giant Yellowknife, the last Canadian gold mine to use this process will switch 
to hydrogen peroxide this year. The chief disadvantages of alkaline 
chlorination are: the inability to remove ir.on cyanide, the cost and the 
occurrence of residual chlorine at concentrations toxic to fish, to name just 
three. 

In this process both free and metal-complexed cyanides (except for 
iron cyanide) are oxidized to cyanate (CNO). Simplified process chemistry is 
illustrated by the following equations: 

etc + Cl2 + 20H- - CNO- + 2ci- + H20 

Zn(CN)42- + 4Cl2 + 2(0H)- - 4CNO- + 8Cl- + Zn(OH)2 

'f§ . . . ·-~· • • -·w . ·. . ~ . 
u • • 
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In an extra stage with the further addition of chlorine and longer 
retention times it is possible to oxidize cyanate to nitrogen and bicarbonate. 
Chlorination is the only gold.effluent treatment process currently applied in 
Canada that has this capability, but it hss not been necessary to go to the 
second stage. 

The flowsheet used at Giant Yellowknife is shown in Figure 6. Since 
alkaline chlorination does not remove arsenic, ferric sulphate is added to 
remove arsenic in the second stage of a two-stage process. 

FlGURE 6 
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EFFLUENT TREATMENT PLANT AT GIANT YELLOWKNIFE MINE 

Typical treatment performance data at this plant are given in 

GIANT YELLOWKNIFE TREATMENT PLANT (1985) 

·Analyses ( mg/L) 
Influent Effluent Pond O/F % Removal 

8.5 7.6 
7.5 l.3 0. 15 98.0 

12. 1 0.14 <><> Q 
..'Ve'-' 

6.7 0.09 0.03 99.6 
0 .1 0. 1 0. 1 
1. 2 0.7 0. 17 85.7 
0.1 0.1 0.1 

4.9 

The treatment plant at Giant Yellowknife has been described in detaiJ 
in several papers and the reader is directed to these for further 
information (13,14). 
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HOMESTAKE BIODEGRADATION PROCESS 

In 1984, Homestake Mining Company brought on stream a biological 
system for the treatment of its combined mine water and tailings pond decant at 
a cost of $10,000,000 U.S. (15). This combination of waters allows plant 
influent temperature to be held at 10-18°C year round, an important feature in 
maintaining reasonable process kinetics. 

Homestake's biodegradation process is carried out in two stages, both 
of which employ rotating biological contactors. In the first stage cyanide and 
thiocyanate are remov.ed by biological oxidation to carbon dioxide, sulphate and 
ammonia and metals are removed concurrently by adsorption by the bacteria. The 
second stage involves the bacterial nitrification of ammonia, first to nitrite 
and then to nitrate. The first stage uses indigenous microorganisms that. are 
first acclimatized. to increasing cyanide and thiocyanate levels and the second 
stage employs the usual Nitrosomonas and Nitrobacter bacxeria. Metals absorded 
by the biofilm of bacteria adhering to the revolving contactors are removed as 
the biofilm sloughs off. The sludge is removed in a clarifier and dual-media 
sand filters and disposed of with the mill tailings. The treated effluent is 
released to a nearby stream . 

Forty-eight rotating biological contractors, with 12 foot diameter 
disks, are used, 24 in each stage, to contact the bacteria with the wastewater 
and air. Typical performance data for the plant are given in Table 11. 

CNT 
CN\.IAD 
CNS 
Cu 
NH3-N 

TABLE 11 TYPICAL HOMESTAKE TREATMENT PLANT PERFORMANCE 

Analyses ( mg/L) 
Influent Effluent 

3.67 
2.30 

61. 5 
0.56 
5.60 

0.33 
0.05 
0.50 
0.04' 
0.50 

Perhaps the cold weather conditions that exist for a good part of the 
year has discouraged the use of the biodegradation process in Canada. There is 
indication that the process is not practical below 10° C. 

CYANIDE RECOVERY PROCESSES 

The aim of the cyanide removal processes is described so far has been 
to destroy cyanide'. Considerable interest is currently being shown in a number 
of processes for the recovery of cyanide from gold. mill effluents. This section 
briefly addresses some of these methods. The only plant operating at full scale 
to recover cyanide is in Tasmania and uses the process of acidification
volatilizatlon-reneutralization (AYR). A second process based on ion-exchange 
combined with AYR has been tested at pilot plant scale. Interest has also been 
renewed in the electrolytic recovery of ·cyanide. · 
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ACIDIFICATION- VOLATILIZATION-REGENERATION (AVR) 

Although the Mills-Crowe AV~ process is well-known, it has seen little 
application in many years, and possibly its use had been completely discontinued 
until only recently. Hydrogen cyanide (HCN) is extremely volatile and 
consequently can be readily stripped from solutions by air-sparging, 
particularly at low pH. _The low pH is essential to promote the dissociation of 
cyanide-metal complexes to form HCN at practical rates. The AVR process 
consists of acidifying waste cyanide-bearing solutions or slurries to pH 2-3 
with H2S04, volatilizing the resulting HCN by intense air stripping and 
recovering the HCN by absorption in an alkaline solution, i.e., NaOH or Ca(OH)z. 
The recovered HCN is recycled to the cyanidation circuit. Counter-current 
towers have been used for both HCN stripping and absorption. Some cyanide 
containing solids, i.e., CuCN, Cu2Fe(CN)5, remain in the acidified solution. 
Dissolved metals,_ i.e., Cu, Ni and Zn also remain in solution and are 
precipitated as hydroxides in a subsequent step by neutralization with lime. 

The principal AVR reactions are shown by the equations: 

Acidification Ca(CN)2 + H2S04 --- CaS04 + 2HCN 

Absorption 2HCN + Ca(OH)2 ----.. Ca(CN)2 + 2H20 

The AVR process was used by the Hudson Bay Mining and Smelting .Company 
in Flin Flan from 1935 t6 1978 to recover cyanide from waste barren solution 
(16). At that plant 91% of the "regenerable" cyanide was recovered. 
"Regenerable" cyanide was the amount of cyanide which could be released from.the 
barren solution in .a laboratory acidification test. 

More recently AMOK Limited at their Cluff Lake mill treated 6,500 
tonnes of uranium leach tailings for their gold content using the CIP process 
(17). An AVR system, operated in the batch mode, was used to recover cyanide 
from _GIP tailings. The acidification step was.done ·by adding H2S04 to pH 3-4 in 
a vigourously air-agitated tank and the recovery of HCN was carried out in a 
counter-currently operated absorption tower. Over 90% removal of the cyanide 
from. the CI·P tailings slurry was reported. 

Staff at CANMET have investigated the AVR process over the past few 
years. Initially they worked with the standard AVR process but found that 
air-st.ripping HCN from the total volume of wast.e barren solution was unduly 
expensive (18}. Subsequently, their efforts have led to substantial 
modifications of the process whereby most of the HCN is recovered from acidified 
waste barren solution as Ca(CN)2 by liming and only a small fraction of HCN 
needs to be recovered by the more costly air-stripping·HcN absorption step (19). 
The process as demonstrated in the laboratory has been capable of producing 
final effluents containing less than 1 mg/L total cyanide and below 0.5 mg/L for 
each of the metals copper, iron, nickel and zinc. 

Since 1985., Golconda Minerals has been recovering gold by cyanidation 
from mill tailings at its Beaconsfield mine in Tasmania. In February 1987, 
Golconda placed a plant in operation using the AVR process to treat 1200 
tonries/day of tailings pond w~ter (20). 

ill. 
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The treat.ment plant flow sheet 1.s shown in Figure 7 .. At this plant 
callings pond decant is acidified co pH 2-3 with H2S04. The solidi formed. 
during acidification are separated by clarification and sand filtration before 
HCN is air-stripped from·solutlon in counter-currently operated packed towers. 
Hydrogen cyanide is then absorbed in towers from the air stream in a 10% NaOH 
solution and the recovered NaCN is recirculated to cyanidation. The barren 
solution from the aeration columns is sent to carbon columns for the recovery of 
residual gold and then released. The carbon columns also reduce the.residual 
level of cyanide in the water. Performance data for the treatment plant are 
presented in Table 10. 
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GOLCONDA CYANIDE REGENERATION PROCESS 

TABLE 10 GOLCONDA TREATMENT PLANT DATA 

Analyses ( mg/L) 
Tailings Pond Clarified Aerator 

Decant Solution Discharge 

200 115 2 - 4 

10 - 30 110 0.2 - 0.5 

200 <l < l 

50 - 100 < l < l 

l - 2 < l . < l 

5 - 30 < l < l 

0.08 0.08 0. 08 

M.a<;N RECYCLE 
TOWA.L 

,, ___ .,. """" 

C Column 
Discharge 

l - 2 

0.1 - 0.3 

< l 

< l 

< l 

< l 

o. 01 
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As an aside from cyanide recovery, but still .critical to the efficient 
operation of the overall process at Beaconsfield is the clarification step 
following solution acidification. Upon the addition of HzS04, fine and 
gelatinous precipitates form which are difficult to remove from solution by 
standard methods. To cope with this problem Golconda has developed an "Inert 
Particulate Collector Process (IPC)" for which it holds world-wide patent 
applications. In this process large chemically inert particles are used to 
collect, with the aid of flocculants, .the difficult to settle fine or near 
colloidal metal-cyanide precipitates. Cyclone separators are used to recycle 
the inert particles and the fines report in the cyclone overflow and exit the 
process via a settling pond. 

ION EXCHANGE PROCESS 

Interest has recently been shown in the recovery of cyanide from gold 
mill wastewaters by a combination of ion-exchange (IX) and the AVR process. One 
such process was patented in 1987 by ·Resource Technology Associates (RTA) ·of 
Boulder, Colorado (21). The RTA cyanide regeneration process consists of an 
ion-exchange step to remove metal-cyanide complexes from barren solution .using a 
weak-base anion exchange res·in (typically tertiary amine), concentrating the 
cyanide by eluting with a calcium hydroxide solution, followed by cyanide 
volatilization and recovery by the AVR process. In order to remove free cyanide 
in solution by the ion-exchange resin the cyanide must first be complexed by the 
addition of copper. The RTA process has been tested at pilot plant scale only. 

A second process combining IX-AVR, .similar in many respects to the one 
described above was being marketed by a Canadian company called CY-TECH. In 
this process metal-cyanide complexes were adsorbed on a strong-base res in. The 
resin once loaded was eluted with a dilute solution of H1S04. The eluate from 
ion-exchange was sent to a standard AVR process. CY-TECH piloted the process 
but the company no longer appears to be actively marketing its system. 

ELECTROLYTIC RECOVERY 

Orocon, a Canadian company is currently testing an electrolytic 
process at pilot scale for the recovery of cyanide and metals from gold mill 
effluents (22). 
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CONCLUSIONS 

Effluents discharged from gold mills using the cyanidation process 
contain toxic levels of cyanide, metals and often other substances, and 
consequently, require treatment before release to the environment. 

Effluents frequently contain significant amounts of oxidizable 
substances other than cyanide, i.e., metals in their lower oxidation states, 
thiosulphate (Sz03), and thiocyanate (CNS) that often go unnoticed but which, in 
oxidation based treatment systems, i.e., chlorine, hydrogen peroxide and 
sulphur-dioxide, are responsible for higher than expected reagent consumptions. 

Natural degradation still continues to be the most common stand-alone 
method practiced for the treatment of gold mill waste effluents, though rapidly 
losing ground to chemical processes for this purpose. Its use as a post or 
pre-treatment system will remain high. 

Where natural degradation is to be used as stand-alone treatment year 
round, the system must have a minimum wastewater retention capacity of 9-10 
months. 

Predictive mathematical models which are in place for batch operated 
natural degradation systems, and will be developed soon for continuous 
flow-through systems, should provide a welcome and reliable guide to treatment 
system design and performance. 

The treatment of gold mill e{fluents by che.mical methods began in 1981 
in Canada, except for one much earlier exception, and currently 46% of the mills 
employ1ng cyanidation use one four available chemical treatment methods. Two 
other methods, not-used in Canada but known to be practiced elsewhere, are 
Homestake Mining's biodegradation process and Golconda's cyanide regeneration 
process. 

The most commonly used chemical treatment processes in Canada are 
hydrogen peroxide and the Inco SOz-air. Alkaline chlorination, the first 
cyanide removal process employed extensively in Canada has been completely 
replaced by more effective and less costly methods. · 

Although a variety of effluents including waste barren solutions, 
mill tailings slurries and tailings pond decants are being treated, there is a 
trend towards the treatment of tailing pond decants. 

In many cases the.effluent treatment processes are required to provide 
99.9% or greater cyanide removal capabilities and have been able to achieve 
this. 

The removal of copper from gold mill effluents sometimes poses a more 
serious problem than that of cyanide removal and greater knowledge of the forms 
in which copper persists in solution is essential to employing more satisfactory 
methods for its removal. 
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The extet_lt of the problem created by ammonia in final effluents, 
methods to both minimize the amount of ammonia entering solutions and to best 
remove ammonia, if necessary, have yet to be determined, except in the case of 
Homestake Mining's biodegradation system. 

Toxicity of effluents to fish are rarely measured and, consequently, 
there is still much to learn about the capabilities of the treatment processes 
to produce effluents which are non-toxic to fish, again with the exception of 
the Homestake process. · 

Renewed interest is being 
mill effluents by the processes of: 
ion-exchange and electrolysis. 

shown in the recovery of cyanide from gold 
acidification-volatilization-regeneration, 

Arsenic and antimony when present in gold mill effluents are commonly 
removed subsequent to cyanide removal by the addition of an iron salt, e.g. 
ferric sulphate or chloride. 

Close supervision must be given to the chemical treatment of gold mill 
effluents, particularly where waste barren solutions and mill tailings slurries 
are treated directly. In these instarices, process control would benefit 
immeasurably from the development of reliable on-line sensors and automatic 
controllers. 

Reliable design of site-specific treatment systems requires both 
careful laboratory, and preferably pilot-plant testing, of representative 
effluents and system design by experts well-qualified in this field. 

Finally, a number of alternative methods are currently available for 
the treatment of gold mill effluents and the selection of the one most 
appropriate for a specific mill requires careful consideration: of the nature 
of the effluent .to be treated, the capabilities and costs of the alternative 
treatment processes and the regulatory limits to be met by the company. 

a a. .b.2. MM& Si£~ 
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CHEMICAL PROCESS MINING RULES 

LINER SYSTEMS 

Many environmental problems have occurred as a result of 
ineffective liner systems at chemical process mines. Since 
Oregon's future environment depends on EQC's choice of liner 
systems, the effectiveness of the chosen liner system is 
critical. This liner system will be required to protect not only 
our present environment but also our future environment for 
hundreds of years. In choosing a liner system, consideration 
must be given to the following: 

1. "Puncturing of the primary liner is the most prevalent 
problem that occurs on heap leach pads", TRC Final Report, 
page 32. 

2. "damage may also result from overstressing the liner with 
excessive heights of ore'', TRC Final Report, Page 32. 

3. "All liners leak. There's no way you can avoid it. That's 
why you have a leak detection system." Bruce Humphries, 
Supervisor, Colorado Mined Land Reclamation Division, 
Chroniale (Omak, WAl, June 3, 1992 

4. "You cannot build something that will not leak", Andre 
Duchane, Vice President, Battle Mountain's North American 
Operation, Chroniale <Omak, WAl, June 3, 1992 

5. ''Even a quality installation of a geosynthetic liner will in 
almost every case result in some occurrence of defects, 
however minor." TRC Fina.l Dra.ft, Page 35. 

A review of the preceding comments from industry experts reveals 
that the OAR 340 Triple-Liner System is the only proposal which 
will meet EQC's policy objective "that a liner, leak detection 
and 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." If experts agree that the 
primary liner will leak, then the secondary protection system 
must incorporate all forms of safety redundancy in order to back 
up any failures the primary liner may possess. We should 
anticipate and build for every eventuality. Protection devices 
always should be stronger than the entity they are designed to 
protect. 

Since OMC's Proposed Double Liner System obviously fails to meet 
EQC's policy (emphasized by TRCl, it will likely not be 
discussed as a viable system. However, TRC's Proposed Alternate 
Candidate Liner System potentially will be discussed regarding 
the reasons it will not meet EQC's policy statement. 
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TRC's Proposed Alternate Candidate Liner System places its entire 
emphasis on the upper system components ... namely the primary 
liner. There is essentially no protection provided for the 
environment below the leak detection system. Therefore, if a 
leak is detected, there will only be 12 inches of clay for 
safety. (It should be noted that the clay base should not be 
considered a liner, but classified as to the degree of safety it 
provides ... the thicker the clay, the greater the degree of 
protection). Since "all liners leak", it is essential that the 
clay safety factor be maximized. In fact, TRC, when discussing 
the OAR Triple-Liner System, states "The bottom clay liner also 
provides a safety factor with regard to post-closure operations, 
in the event that the primary and secondary synthetic liners 
would be adversely affected due to environmental conditions over 
the duration of the post closure period." TRC Final Report, Page 
34. 

TRC's lower system component (12 inch clay) will fail to meet 
EQC's policy statement. Consider: 

1. "The occurrence of dessication cracking could result in the 
cl~~ liner's permeability being in excess of the prescribed, 
10 cm/sec permeability value." TRC Final Report, Page 26. 

2. "There is no guarantee that dessication cracking can be 
prevented from occurring in clay liners." TRC Final Report, 
Page 26. 

3. "the potential for moisture loss is generally reduced as the 
liner becomes thicker in depth, since drying of the outer 
liner surface does not affect the deeper clay particles as 
much, particularly the further away from the liner's surface 
and drying influences the deeper clay particles are." TRC 
Final Report, Page 26. 

4. "If dessication cracking has been found to occur, and 
extends through the full profile of the liner, leachate 
escape (provided the secondary liner (FML) is defective) 
into the environment may immediately occur."TRC Final 
Report, Page 27. 

TRC's Alternate Candidate Liner System provides very little 
protection because of the lack of a secondary liner system and 
the existence of a minimal thickness of clay base. Therefore, 
once a leak is detected, there are no assurances that the 
leachate will not reach the environment. In other words, the TRC 
Alternate Candidate Liner System will fail to meet EQC's policy 
statement. 
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Additionally, TRC's Level of Certainty Evaluation of the three 
proposed liner systems is based on value judgments which are too 
subjective ... it allows for industry biased interpretations. For 
example: TRC gives the Alternate Liner's secondary liner system 
an average score of 2.00 for performance characteristics. In 
reality, the score should have been 0 (a failure) since the 
system does not provide secondary liner which will meet EQC's 
policy. <It should be noted that the numerals included in the 
table on page 6 of TRC's Final Report do not correspond to 
numerals included in Table 2-2, 2-3, 2-4 on page 56.) 

Furthermore, TRC's Level of Certainty Evaluation of the OAR 
Triple-Liner System assigned an average score of 2.00 for the 
primary liner because the primary liner was considered its 
weakest component. Should the weakness of the primary liner be 
of concern, the OAR Triple-Liner System should be adapted 
accordingly as has been suggested by OEQ staff in their 
recommendation. Protection ABOVE the primary liner, to 
strengthen the lining system, should be added. It would be 
sensible to require installation of a deep sand or finely crushed 
ore "transition course" between the heaped ore and the primary 
liner to protect against punctures from accident and vandalism. 
(Ore should not be heaped directly on the primary HOPE liner!) 
To limit puncturing from ore slippage, a further increase in the 
protective stability of the lining system could be achieved 
through employment of liners with rough textured surfaces. 

Another alternative would be to develop a composite primary liner 
CFML with a variable depth clay layer) to replace the FML primary 
liner. For an extremely small increase in cost (3%), this 
alternative would provide the highest level of certainty 
according to the TRC evaluation method. The OAR Triple-Liner 
System would overwhelmingly out-score other systems by compiling 
a total score of 34.00 out of a possible score of 36.00 (Equal 
Weighting). <A word of caution, however: one theory postulates 
that it is reasonable to have a thin "sand" cushion between the 
HOPE and the clay liner. This is because clay in direct contact 
with HDPE tends to pull the fluid through the HDPE rupture. If 
you have a void between the two, the surface tension limits flow 
through the hole. This theory warrants further study should an 
HOPE/clay composite liner be considered.) 

Protection of Oregon's environment must be considered paramount 
to all other issues. Oregonian's do not want situations similar 
to Kennecott's Bingham Canyon operation where "Assistant Utah 
Attorney General Fred Nelson said nature was cleaning up the 
damaged groundwater on its own and the water should reach safe 
drinking levels during the next 100 to 200 years." <Pay Dirt, 
April, 1992) 



Chemical Process Mining Rules 
August 7, 1992 
Page 4 

TAILINGS TREATMENT 

"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?" Request for 
Proposals for Teohnioal Advioe on Mining Rules, Feb 7, 1992, Page 
5 . 

"Method to Answer or Address Question: (1) Are removal and reuse 
technically feasible? (2) Do removal and reuse (evaluated 
separately) materially reduce the toxicity and potential for 
long-term cyanide and toxic metals release from the 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? Request for Proposals for Teohnioal 
Advioe on Mining Rules, Feb 7, 1992, Page 5. 

In r.esponse to the Feb 7, 1992, directives, TRC states that 

1. "Removal and reuse are technically feasible" and has been 
demonstrated to function. TRC Final Report, Page 7 

2. "Removal of cyanide from tailings does materially reduce the 
cyanide toxicity and potential for long-term release ... 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." <Emphasis 
added) TRC Final Report, Page 8. 

TRC concludes that "Reuse" is unimportant. However, it was on 
February 8, 1990, that a truck hauling hydrochloric acid to a 
mining operation in Nevada, spilled its contents into the John 
Day River, sterilizing the river and killing 100,000 fish. 
Contrary to TRC's opinion regarding the reuse of cyanide, "reuse" 
reduces the number of opportunities for transportation and 
handling mishaps. 

3. "The level of certainty that removal of cyanide materially 
reduces the toxicity and potential for long-term cyanide 
release from mill tailings is high." TRC Final Report, Page 
9. 

However, TRC's discussion of tailings treatment has emphasized 
that chemical oxidation treatments are more appropriate than 
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"remove and reuse" systems because they "offer significant 
economic advantage, greater operational flexibility, and result 
in more efficient utilization of resources." TRC Final Report, 
Page 9. None of the above "advantages" are 'IJli thin the scope of 
the questions. 

Additionally, TRC is incorrect regarding their optimism about 
chemical oxidation treatment processes. Systems which do not 
provide for cyanide removal will not meet EQC's standards. In 
discussing chemical oxidation systems, TRC failed to comment on 
the system's Level of Certainty. These systems, no matter what 
reagent is used, are not technically reliable. Chemical 
oxidation allows too much variation regarding toxins in the 
effluent. Examples include: 

1. Atlas Precious Metals Gold Bar Mine in Nevada - a bird kill 
forced Atlas to institute a cyanide neutralization (not removal) 
process. Their "ferrous sulfate treatment system went on line at 
3:30 p.m. on August 29, 1990." (8/31/92 Atlas letter to Nevada 
Department of Wildlife) 

However, Atlas reported an additional 15 avian mortalities during 
the fourth quarter of 1990. (Mining Operations Wildlife Mortality 
Form, 4th Qtr 1990 Report) 

Additionally, in an EPA document discussing ferrous sulfate 
treatment of cyanide ponds, Claire Elliot <Environmental 
Engineer) states "According to Tom DeMull the tailings pond was 
responsible for the death of 1400 birds in 1987 when they came to 
rest on the cyanide tainted pond. Since then the facility began 
to add ferrous sulfate, which forms a less toxic ferro-cyanide 
complex, and only one bird was killed in 1988. Although 
converting free cyanide to a ferro-cyanide complex reduces the 
toxicity considerably, there is apparent recent research showing 
that iron complexes with cyanide 1Day be more toxic than 
previously thought. The solubility, persistence and mobility of 
iron-cyanide complexes varies as a function of dissolved oxygen 
concentration, ultraviolet radiation and the presence of other 
complexing agents." (emphasis added) NPDES Compliance Evaluation 
Inspection Report, Alligator Ridge lfine .. Sep 30, 1989 

2. Battle Mountain Fortitude Mine in Nevada - This mine uses the 
alkaline chlorination process. Reports indicate that the 
operation is having an extremely difficult time controlling the 
residual chlorine. For more information, contact Doug Zimmerman, 
Nevada DEP, (702)-687-4670. 
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CLOSURE OF HEAP LEACH FACILITIES 

Proper closure of mining sites is of extreme importance to the 
future environmental well-being of the area being impacted. 
Therefore, it is important that DEQ analyze these proposals 
relative to their benefits into perpetuity. In discussing 
detoxification of heap leach facilities, TRC is overly optimistic 
and probably incorrect when they state: 

"Cyanide degradation and attenuation in a heap can be achieved 
by individual or combined application of rinsing, chemical 
treatment, or natural degradation reactions ... It is technically 
feasible to reduce the WAD cyanide levels within the heaps to 
0.5 ppm or less through rinse/rest cycles and chemical 
oxidation, minimizing post-closure toxicity concerns." TRC Final 
Report, Pg 97, 98. 

In May, 1990, the Bureau of Land Management and the Montana 
Department of State Lands prepared an Environmental Assessment 
<EA) for an expansion proposal at the Pegasus Landusky Mine. 
This EA contains a section which discusses long-term seepage of 
cyanidated solutions. The following is an excerpt from this 
section: 

"After rinsing, not all of the solution within the 
decommissioned heaps would dewater by gravity drainage. The 
volume of irrecoverable solution in the heaps would be a 
function of the degree of saturation within blind-offs, and the 
specific retention of the material. If the irrecoverable 
solution in the heaps could be optimistically assumed to be 
equivalent to the natural moisture content of the pit-run 
material (4%), the dewatered and the expanded Montana Gulch 
heap would be expected to retain a minimum of 500 million 
gallons of cyanidated solution at unknown concentration. The 
ultimate tonnage for all Landusky heaps would retain more than 
a billion gallons of solution at unknown concentrations. If 
the overall concentration of retained solution in the heaped 
tonnage could be assumed to be diluted by rinsing to 5 percent 
of the original concentration, or approximately 25 ppm, 
approximately 240,000 pounds of cyanide would be present in the 
spent ore heaps at the Landusky Mine. Eventual discharge by 
long-term seepage through a cyclic succession of precipitation 
recharge, equilibrium by diffusion, and contaminated discharge 
could occur. The long-term fate and concentrations of this 
discharged solution is not definitely established." (May, 1990, 
Landusky Nine Environmental Assessment, Pg 36) 
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The discussion continues by stating: 

"The retained solution would have the potential to contaminate 
clean water that infiltrates the heaps ... Precipitation 
infiltration and recharge of the heaps' moisture content would 
result in eventual discharge of contaminated effluent, as the 
heaps dewater to specific retention." <May, 1990, Ldndusky Nine 
Environmentdl Assessment, Pg 37) 

Considering the above documentation, it is obvious that 
detoxification is insufficient as a means of long term-term 
protection for the environment and should be accompanied by 
covering the heap. 
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CLOSURE OF TAILINGS FACILITIES 

When discussing closure of tailing facilities, TRC bases the 
majority of their evaluation on the detoxification of the cyanide 
in the tailings impoundment. Discussion concerning the presence 
of heavy metals in the tailings is generally underemphasized. It 
is not proposed in the current set of rules to remove the heavy 
metals; therefore, the urgency to cover the tailings is enhanced. 

TRC determined that covering of tailings after detoxification 
would provide the necessary protection if there is potential for 
acid mine drainage. It is a known fact that gold and silver are 
associated with other heavy metals such as lead, mercury, and 
arsenic. For example, the Atlas Grassy Mountain Project site has 
high arsenic levels and Horizon's Hope Butte Project site is an 
old mercury mine. Enclosure of these toxins will be necessary to 
prevent their further release by natural erosion processes such 
as wind and rain. 

Additionally, coverings over heap and tailings facilities must be 
composed of highly impenetrable synthetic material. Clay 
coverings with a vegetative cover have been used for years to 
reclaim municipal and hazardous waste landfills. The older 
coverings have invariably leaked. The general reason cited is 
penetration of the clay covering by roots of the vegetative 
cover. If the vegetative cover is not provided, the cover erodes 
away. 

Similarly, if the vegetative cover penetrates the cover, there is 
the chance of heavy metal uptake by the vegetation: 

"Reclamation research has not yet satisfactorily dealt with the 
problem of root penetration into tailing or other potentially 
hazardous media. It has been demonstrated that many plant 
species can accumulate potentially toxic (to animals or humans) 
concentrations of trace metals with no apparent harmful effects 
to the plants. The potential concern for physical or 
biological migration of hazardous substances through soil 
covers from waste materials to reclaimed surfaces and to the 
environment at large cannot be generalized .... In cases of 
significant concern, increased cover thickness and/or the use 
of impermeable barriers can be warranted." <National Park 
Service, Environmental Handbook for Cyanide Leaching Projects, 
Page 45; June 1986) 

Additionally, according to an EPA document on the California 
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Gulch (Colorado) mine site, "Contaminants have degraded 
vegetation in pastures downstream, and plant tissues in some 
cases contained levels of metals toxic to livestock and 
wildlife." EPA National Superfund Priorities Sites: Colorado, 
Dec, 1991. 



'All liners leak,' says Colorado official 
SAN LUIS, Colo. - All liners 

which hold toxic chemicals will 
eventually leak at some time, those 
in the know say. 

The collections pond liner at · 
Battle Mountain's San Luis mine is 
no exception. 

"All liners leak. There's no way 
you can avoid it. It's why you have 
a leak detection system," said 
Bruce Humphries, supervisor of 
mineral programs for the Colorado 
Mined Land Reclamation Division. 

"You cannot build something 
that will not leak," said Andre 
Douchane, vie<; president of Battle 
Mountain's North American Oper
ations, Denver. 

A clay liner probably is the best 
material to use, because clay is self
bonding and becomes rather imper
meable, Douchane said. 

The tailings pond al San Luis 
has a heavy duty plastic liner over 
12 inches of clay to contain the tail
ings, which is an after-product of 
the process used to separate gold 
from ore. It coniains cyanide. 

The plastic liner makes sure if 
the solution leaks, "it goes tl1rough 
·in very, very tiny amounts that it 
does· not oversaturate the clay," 
Douchane explained. 

The solution goes into the tail
ings pond where some of the water 
evaporates; what doesn't drains off 
into a collection pond which recy
cles the water to be used again in 
the mining· process. 

The collections pond is double 
lined with plastic, with a foot of 
gravel and drain pipes in between. 

The first liner is leaking now, 
Battle Mounlain officials admit. 

But none of the water is escap
ing outside the pond; it is being 
contained and pumped up a hill to 
the recycled water tank, company 

· officials said. · · · ·•· 
Douchane said the company 

didn't expect the liner to leak, but 
"nothing in this world is perfect" 

· The leak isn'tconsidered a very 
big one by Ron Zumwalt, safety su
pervisor at San Luis. 

He called it "a pinhole leak,'" 
and said only about 50 gallons of 
water a week is leaking tl1rough it 
The pond collects water from the 
120-acre tailings pond. 

Leaks do not have to be report, 
ed to regulatory agencies until they 
reach four and a half gallons a 
minute, Zumwalt said. 

If a major leak should crop up 
down the road after Battle Moun-. 

Chronicle <Omak, Washington) 
Wednesday, June 3, 1992 

tain closes up shop at San Luis, the · 
state would be responsible for 
clean-up, Humphries said. 

"In Colorado law, once we re
·· lease the operation, they're home 

free," he said. 
But he said Battle Mountain 

probably would be liable for dam
ages under federal laws. "It can go 
into a superfund site. That would 
cost Battle Mountain Gold a lot of 
money." 

·A bill which would require a 
mine to have a post-closure plan for 
up to 30 years is pending in 
Congress, Humphries said. 

Things ·may be different in 
Washington. · · 

· If a problem cropped up at Che
saw after mining operations ceased, 
"! think we would be liable in per
petuity," Douchane said. 



Parties argue over Bingham Canyon water suit settlement 
SALT LAKE CITY, March 23rd 

CAP) - State attorneys say $i2 million of
fered by Kennecott as compensation for 
damanging groundwater is a fair settlement, 
but water district officials contend the 
amount should be much higher. 

During a hearing in federal court Monday, 
the Salt Lake County Water Conservancy 

, District asked Judge J. Thomas Greene to 
block the proposed settlement, saying a 
plume of contaminated water from Ken
necott's Bingham Canyon operation caused 
$200 million damage. 

Greene will hear evidence from Kennecott, 
.. the state and the water district later this 
·week. Monday's hearing focused mostly on 
whether the $12 million offer was fair to the 
public_ 

... · Assistant Utah Attorney General Fred 
.Nelson said nature was cleaning up the 
. damaged groundwater on its own and the 
water should reach safe drinking levels dur-

ing the next 100 to 200 years. 
Pumping the water out of the ground and 

trying to clean it would leave waste material 
that would have to be treated and disposed of, 
he said. Even then, hundreds of years would 
pass before the water would be completely 
safe. 

Kennecott and the state cut off several 
sources of the contamination in an effort to 
solve the groundwater contamination pro
blem, Nelson said. 

Kennecott has stopped using evaporation 
ponds in the Bingham Canyon area known to 
leach hazardous metals and sulphates into 
the ground. The company also relined a 
small Bingham reservoir to prevent leaching 
the lower level of a large reservoir. 

An investigation into groundwater con
tamination began in 1983 after flood waters 
washed out evaporation ponds near the min
ing operation. State engineers worked until 

1988 to assess damage to the groundwater, 
and in 1986 the state sued. The settlement has 
been under negotiation ever since. 

Seventy new wells were drilled and water 
samples were taken from 200 wells to deter
mine the extent of the groundwater damage. 

Nelson acknowledged Monday that the pro
blem is severe, with the water containing 
minerals at levels hazardous to human 
health. 

Evidence suggests that the properties in 
the area's soil are neutralizing the con
taminated water ·as years pass, allowing 
metals to precipitate out of the soil. However, 
the sulphate level in the water still remains 
above safe levels for drinking. 

The water district maintains the $12 
million will not come close to covering the 
costs of replacing water supplies that are or 
will be· crintaminated by the spreading 
plume. 

Is Coeur d'Alene River residue old processing tailings? 
" From The Wallace Miner 
Wallace, Idaho-March 26th 

"Mineral residue in the Coeur d'Alene River · 
· believed to be mine tailings should not be 

considered hazardous waste, state and 
federal officials said on March 18th 

But to exempt the heavy minerals from 
·protective environmental regulations, it 

. must be proved the residue originated at a 
.~mine where ore was extracted, said Mark 

· :Masarik of the Environmental Protection 
· ~?~gency. · 

· A ·mining industry spokesman said tailings 
· are excluded from being labeled a hazardous 

waste under an amendment to the federal 
·Resource Conservation Recovery Act. 

:\:-: . Masarik, hazardous waste section chief 
':,'with tlie EPA, said that is true. 

,~· '"At this point, if the tailings came from ex
.; traction, I would agree they are excluded 
from RCRA," Masarik said. 

Millions of dollars in taxpayer money and 
·. the completion of major .improvement pro
. jects along the Coeur d'Alene River are at 

. ,.•.111;lke, ·said Gordon Crow of Council for 
l:~'Miriera1·1nrormation. 

: ·At least. 3 projects along the river were 
scrapped or put on hold in recent weeks after 
officials learned they may have to treat the 
residue as hazardous waste. 

:'>.'. Such action would dramatically increase 
. :,;P,roject. costs, officials ·said, because the 
·:)material would have to be hauled to a 

'.(ederally approved dump. 
· Randy Steger, manager of the RCRA sec

. tion with the Department of Environmental 
Quality, agreed mine tailings are exempt 

. under what is known as the Bevill Amend
: Ment. 

: .','If it is mine tailings, they are excluded 

under the Bevill Amendment - I agree 
wholeheartedly. But whether the sole source 
(of the residue> is from mine tailings has yet 
to be determined,'' Steger said. 

But just because the tailings are exempt, 
Steger said, does not mean the residue does 
not have to be disposed of carefully. 

"From a health risk standpoint, we CDEQJ 
would still have some concerns,'' he said. · 

In Idaho, the DEQ has authority to ad
minister RCRA rules. The state has adopted 
its own environmental rules, patternd after 
the federal regulations, related to the treat
ment of what it considers hazardous waste. 

Crow said a management plan is needed to 
address how the heavy-metal residue ex· 
tracted from the river bed is dealt with. 

"Once the EPA and DEQ draft preliminary 
guidelines for the handling of mine tailings, 
the local mining industry, health and en
vironmental representatives will meet to 
hammer out a local management plant,'' 
Crow said. 

Core samples taken from below a 
timework bridge near Rose Lake show lead 
concentrations of between 40-50 parts per 
million, said Dave Fields, district design 
engineer with the Idaho Transporation 
Department. 

The !TD had planned to replace the bridge, 
but has since put the project on hold due to 
expenses related to removal of the residue. 

The EPA and DEQ set limits at 5 parts per 
million. Fields said. Ho\\·ever, those tests 
may have shown falsely high concentrations 
due to the way the samples were tested. 

Samples were sent to Boise where further 
tests are being conducted. Fields said. 
Results are expected later this week. 

Crow applauded Al Murrey of the Coeur 
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d'Alene Basin Project, who is coordinating 
meetings between local, state and federal of-. 
ficials. 

"Al Murrey went right to work and did a 
terrific job that will eventually benefit all the 
taxpayers of Idaho," Crow said. 

''The process is far from over, but a major 
· understanding has been reached between all 

groups involved." 
Aside from the Rose Lake bridge, Coeur 

d'Alene River projects impacted by the en
vironmental regulations include boat launch 
across from the mouth of Anderson Lake and 
improvements at the Rainy Hill cam· 
pground. 

Of Mines And Men 
Nevada researcher wins 
rock mechanics award 

Dr. Amitava Ghosh, who is performing 
post-doctorate research in the Department of 
Mining Engineering at the University of 
.Nevada-Reno, has been awarded the 
prestigious Rocha Award by the Interna· 
tional Society for Rock Mechanics for the 
best rock mechanics dissertation. 

Ghosh's paper is entitled "Fractal and 
Numerical Models of Explosive Rock 
Fragmentation." The work explores ways to 
more accurately predict how rock breaks 
when it is blasted. 

Ghosh received his PhD in mining 
engineering from the University of Arizona 
and hopes to secure a teaching position after 
completing his post-doctorate research. Dr. 
Jack Daemen, chairman of the department 
at the Reno school, served as Ghosh's major 
professor and nominated him for the award. 
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State, 
feds 
want 
money 

PORTLAND (AP) - The state 
and the federal government are 
tty!ng to collect $840,000 In 
damages from a Utah trucking 
company respon.,!ble for the 
largest chemical spill Into a riv
er In Oregon history. 

The claim was filed In late 
May against the Thatcher 
Transportation Co. for a hydro
chloric acid spill Feb. 8, 1990, 
that killed 100,000 fish In the 
John Day River. 

A Thatcher truck spilled 
3,500 gallons of the acid; kll!lng 
fish for at least 12 miles downs
tream. The truck was bound for 
a mining operation In Nevada 
when It sUd off U.S. 395 In 
snowy conditions and rolled 
Into the John Day's north fork. 

Contamination from the spill 
gradually dissipated but was 
never cleaned up. It kllledjuve
nlle chlnook salmon and bull 
trout In the John Day, a river 
noted for Its wild salmon and 
trout. 

The Oregon Deparlmen t of 
Environmental Quality also lev
ied a $6,000 fine against 
Thatcher. The Oregon Depart
ment of Fish and WlldUfe and 
the U.S. Department of Interior 
Intend to use the $840,000 In 
damages to restore the fisheries 
damaged by the spill. 

"They were not wiped out, but 
some serious work needs to be 
done to restore their popula
tions," said Greg Robart of the 
Department of Fish and 
Wildlife. 

Richard Doty, a spokesman 
for Thatcher, said the com
pany's insurance carrier Is 
handling the claim. 

He said Thatcher acknow
ledged responsibility for the 
Incident "right at the very begin
ning - as soon as we deter
mined the truck was ours." 

The largest chemical sp!ll 
prev!ouslywas In 1983, when a 
truck under contract to the U.S. 
Forest Service ·over.turned and
dul):lped abot,1t l.9PO gallons-of: 
the·' her,blcjde• _.Sevin was . 
dumped Into Willow Creek near 
Heppner. The spill also k!lled 
about 100,000 fish. 

Fish have died In two smaller 
sp!lls .In the past two years In 
Salem's Mill Creek. 

In April 1991, about 2,000 
fish died when ammonla
ta!nted water was allowed to 
enter a storm drain for about 
three hours at Deluxe Qua!Ity 
Chekd Ice Cream Co. 

Dead fish were found that 
day along a 2.1-mlle stretch of 
Mill Creek from the discharge 
site to the stream's confluence 
with the W!llamette River. The 
state Is seeking damages of 
$1,197. 
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c. Long-Term Seepage of Cyanidated Solution 

After rinsing, not all of the solution within the decommissioned heaps would dewater 
by gravity drainage. The volume of irrecoverable solution in the heaps would be a function 
of the degree of saturation within blind-offs, and the specific retention of the material. If the 
irrecoverable solution in the heaps could be optimistically assumed to be equivalent to the 
natural moisture content of the pit-run material (4 percent), the dewatered Sullivan Park and 
the expanded Montana Gulch heap would be expected to retain a minimum of 500 million 
gallons of cyanidated solution at unknown concentration. The ultimate tonnage for all 
landusky heaps would retain more than a billion gallons of solution at unknown concen
tration. If the overall concentration of retained solution in the heaped tonnage could be 
assumed to be diluted by rinsing to 5 percent of the original concentration, or approximately 
25 ppm, approximately 240,000 pounds of cyanide would be present in the spent ore heaps at 
the landusky Mine. Eventual discharge by long-term seepage through a cyclic succession of 
precipitation recharge, equilibration by diffusion, and contaminated discharge could occur. 
The long-term fate and concentrations of this discharged solution is not definitely established. 

It is proposed that all leach pad liners would be punctured to provide drainage of the 
spent ore heaps after reclamation. A portion of the precipitation that infiltrates the reclaimed 
heaps would drain through the punctured liners. Successful reclamation and revegetation of 
spent ore heaps would significantly reduce the amount of water which infiltrates and 
percolates through the heaps. 

Heap infiltration amounts can be estimated using climatological data in Klohn 
Leonhoffs geotechnical report (May 1989). Annual precipitation in the Zortman/Landusky 
area is 17.9 inches and evaporation is 40.5 inches (Klohn Leonhoff, May 1989). Net 
precipitation (precipitation minus evaporation) for each month was calculated based on 
measured precipitation and evaporation assuming a pan coefficient of 0.72. For months in 
which evaporation is greater than precipitation, a net precipitation of zero is assumed. 
Assuming all net precipitation seeps through the reclaimed heaps and no surface runoff 
occurs, annual seepage would be equal to net precipitation. Because some runoff would 
occur, actual seepages through the heap would be less than net precipitation. During periods 
when excess precipitation occurs (evaporation less than precipitation) some portion of the 
precipitation would infiltrate through the revegetated soil cover and would percolate through 
the heap. Annual net precipitation volume and average precipitation rates infiltrating through 
the heap for the existing leach pads, and the proposed Sullivan Park leach pad, in the 
landusky mine complex area (Hydrometries 1990) would be: 

Mill Gulch 
1 Montana Gulch 

Sullivan Park 

Annual Net Precip. 
(million gallons) 

5.4 
7.1 
~ 

TOTAL 18.1 

COMPANY PROPOSED PLAN - IMPACTS 36 

Average Precipitation 
Rate (gpm) 

10.3 
13.7 
10.5 
34.5 



The retained solution would have the potential to contaminate clean water that 
infiltrates the heaps. Cyanidated solution in retention and infiltrated water would tend to 
reach chemical equilibrium by diffusion. This process could take up to six months or longer 
to reach equilibrium depending on diffusion rates and cyanide concentrations. When fresh 
water from precipitation or sprinkling flushes the heap, the process of chemical diffusion 
would begin again until all the cyanide migrates out of the more impermeable zones. Precip
itation infiltration and recharge of the heaps' moisture content would result in eventual 
discharge of contaminated effluent, as the heaps dewater to specific retention. An estimated 
5.5 million gallons of precipitation may infiltrate the Rock Creek heap and 2.0 million gal
lons could recharge the expanded Montana Gulch heap yearly. This would equal an esti
mated 15 gpm of seepage through these proposed heaps. The majority of this water would 
flow through the underdrain and exit as surface flow, with a smaller amount entering the 
groundwater system. Cumulative precipitation through all the Landusky heaps is expected to 
be 18.1 million gallons annually, resulting in an average seepage rate of 34.5 gpm. Cyanide 
concentrations in this long-term seepage effluent is dependent on the effectiveness of heap 
rinsing and degradation of retained solution. Chemical diffusion may be greater during 
natural infiltration than during heap neutralization because retention times may be longer. 
Accordingly, discharge concentrations would be higher than concentrations monitored during 
rinsing. 

The impact of long-term cyanide solution seepage from the spent ore heaps is 
unknown. However, factors which could contribute to significance include: failure of 
surface reclamation to limit infiltration of precipitation, the concentration of residual cyanide 
left after a 30-day rinse cycle, and possible plugging of the post-reclamation drain holes. 

d. Water Rights 

Most water rights for Rock Creek, including adit water, are held by the Square Butte 
Grazing Association, (SBGA) and Zortman Mining, Inc. (ZMI). 

There is a concern that increasing water use for various mining purposes would 
adversely affect water rights of the area. Water rights disputes are resolved through the 
Department of Natural Resources and Conservation. A dispute does exist over water rights 
between ZMI and SBGA that to the best of current knowledge is unresolved. Until resolved, 
impacts to \Vater rights &"1d resultant \Vater uses ca.11 not be quantified. Resolution of water 
rights disputes is beyond the scope of this EA and the authorities of DSL and BLM. 

e. Floodplains 

Construction of the Sullivan Park heap would cover about 2,000 linear feet of the 
Upper Rock Creek drainage, but there are only a few small narrow deposits in this area 
which may be considered floodplains. Due to the size and quality, their loss is not 
considered significant. 
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Andret-T. Sc::yni~geour 
Manage:?: 
Gold Ba:?: Mine 
P.O. Box 282 
Eureka, NV 89316 

S'iATE OF NEVADA 

\ ·. DEPARTMENT OF WlLDLIFc 
1100 Valley Road 

P.O. Sex 10673 

Reno, Nevada 89520-0022 

{702) 688-1500 

J..ugust 27, 1990 

Dear H:?:. Sc:=ymgeour, 

\•lfLUAM A. MCt.!NI 
Oirec:=r 

This letter is notification that the Gold Bar Mine is not in 
comnliance with the Nevada Denartment of Wildlife 1 s Industrial 
Artificial Pond Permit #1866 for the mill tailings pond. During a 

··· routine inspection on August 24, 1990, Rory Lamp from our Elko 
office obse:?:Ved four dead birds (one J._,-nerican avocet. and three 
sandpipers) on Cell ~3 of the Gold Bar tailings pond. 

During the discussion that followed with yourself, Bill Reich 
and Dennis 1'.ppelhans, it was determined that the free cyanide 
levels being discharged into the tailings pond were above what the 
Nevada Denartment of Wildlife considers lethal for wildlife. You 
also pointed out the Gold Bar Mine was in the process of installing 
a fe:?:rous sulfate neutralization circuit to the mill facility. In 
your estimation, the start up date for the neutralization system 
would be in approximately two to three weeks. At that time Mr. 
Lamn indicated that the Gold Bar Mine would be recuired to come 
into compliance within 30 days. -

Subsequent to that discussion, eight additional mortalities 
(two mallards, five sandpipers, and one merganser) were reported to 
Rory Lamp by Bill Reich on August 27, 1990. In light of these 
additional mortalities, the Nevada Department of Wildlife will 
reauire the Gold Bar Mine to take stens to neutralize the cvanide 
concentrations in the tailings discharge to below lethal ievels 
within two weeks upon receipt of this letter. 
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F.nd:=e~·T Sc::ymgeour 
Gold Bar Hine 
~-ugust 27_, 1990 
Page 2 

' ' 

On a related matter, during the pond inspection, the netting 
over the nrecnant oond was observed to be in a state of disre~air. 
Bill Reich indicated that a wind stor:u. the previous week had-done 
the damage and that repairs were being done at that ~ime. Ee 
indicated that the repairs would be finished as soon as possible. 
The Nevada Denart~ent of Wildlife would like written notification 
Vih.e!1 the repii:;:-s to t:ie netting cavers on the pregnant pond ha:·.;e 
been completed. 

I hope the Gold Bar Mine will resolve both of ~~ese issues 
quickly so that legal actions will not be required. If you have 
any questions, please contact me. 

RL 

Sincerely, 

D~iJ._,,~ 
Duane Erickson 
Supervising Habitat Biologist 
1375 Mountain city Highway 
Elko, NV 89801 
(702) 738-5332 

cc: Habitat Division 
Bill Schaffer, Eureka County District Attorney 
Richard Branzell, Sr., U.S. Fish & Wildlife Service 
Wayne King, District Manager, Shoshone-Eureka Resource Area, 

BLM 
Dale Elliot 

/" -
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August 31,. 1990 

Roi:y Larn;i 
Nevada Department of Wildlife 
1375 Hountain City Highway 
Elko, NV 89801 

00\.0 a1i.1111 MIN• 

P.O. BOX 282 

333C3892.SEOS;;:; 2 

'ti";' • .. ... . Repairs to Wildlife Netting, Atlas Gold Bar Hine Leach Pad. 

Dear Hi-. Lamp: 

This letter 1s to infoi·rn you that repairs to the Gold Bar Hine 
pregnant pend netting were completed on August 27, 1990. 

The ferrous sulfate treatment system went on line at 3:30 p.m. on 
August 29, 1990. Results of cyanide ·analyses are pending. I will 
keep you ]ilosted as to .these results and how the system is 
functioning. 

If you require additional infoL·mation, please contact me at the 
earliest opportunity. 

Sincerely, 

?Vdt.c:._~/~ 
William J, Reich 
Environmental Coordinator 

cc: R.E. Blubaugh 
A. H, scrymgeour 
O.J. Appelhans 
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·- ~~~\\ United States Department of the Interior 
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Shoshonc:·E:..:r:ka Rc:socrr:: . ..\r:2 

P.O. Bo.< 14:0 
Ba<tle Mountain. XV 898:0 

CE.TIFIE! ;.f_AJ:L: P 468 373 273 
Returned Rece~pt Requested 

Ric..i.ard Blubaugh, Vice President 
Atlas Coruoration 
370 17 th. Street, Suite 3150 
Denver, Colorado 80202 

DECISION 

SEP I 0 ISSO 

Gold Bar Mine 
Eureka County 
Nevada 

NOTICE OF NONCCMPLLA.NG 

- .. a a 

3809 
N64-85-001P 
(NV-064.2) 

The Nevada Department of Wildlife has advised us that Atlas Corporation is in 
noncomoliance with the State of Nevada L~dustrial Artificial Pond Per.nit as a 
result. of recent bird mortalities, during the month of August, 1990, 
associated with Atlas Gold Bar Mine cyanide tailings pond. At least 14 birds 
were reported to have died in the pond. 

As a result of the bird mortalities your operations are in violation of the 
requirements described in 43 Code of Federal Regulations, Subpart 3809 Surface 
Management Regulations. Listed below are the violations of the regulations: 

1. 43 c.q 3809.1-8 (c) whic..i. states, 11 Upon approval of a plan by the 
authorized officer, operations shall be conducted in accordance with the 
approved p la.~. 11 

Z. 43 CFR 3809.3-l(a) states, 11 Nothing in this subpart (3809) shall be 
construed to effect a preemption of State laws and regulations relating to 
the conduct of operations." 

3. The subject mortality of waterfowl is a violation of the Migratory Bird 
Treaty Act. As the permitting agency, ·the Bureau of Land Management 
policy is to eliminate mine-related wildlife mortality and therefore can 
not allow the violation to continue as it constitutes failure to follow 
the approved plan of operations. 



Listed below are ne~~ssary actions for Atlas to ccme into compliance wit~ the 
submitted.Plan of Operations: 

1. Reduce immediately the concentrations of cyanide discharged into the Gold 
Bar Mine open solution ponds to non toxic levels as required by State 
pemi t and eliminate toxicity to birds either by free cyanide, WAD cy~-:ide 
or other industrial pond toxicity problems. 

Z. Within 10 days from date of receipt of this Notice, Atlas Corporation must 
submit an amendment to the plan of operations detailing what measures 
Atlas plans to implement to eliminate bird mortalities. The plan is to 
specify what measures, time frames, monitoring and notification schedules 
are to be imolemented to eliminote bird mortalities associated with ooen 
solution ponds at t.1.e Gold Bar Mine. · 

3. Notify this office immediately of any future bird mortalities at t.1.e Gold 
Bar Mine and submit to this office a weekly bird mortality monitoring 
report indicating both Lie number of birds killed and the concentration 
level of c1anide discharged into open solution ponds at the Gold Bar Mine. 

The Bureau will approve or disapprove t.~e ~~ended plan based in part on 
consultation wit.1. other affected agencies. Be advised that detoxification has 
been proven to be the most effective method in complying with the regulations 
as compared to.other methods such as hazing and netting. 

Lack of compliance within the 10 working days period will require the Bureau 
to take appropriate actions. 

You have the right to appeal t:.iis decision to the Nevada State Director, 
Bureau of Land Hanagement, in accordance with 43 CFR 3809.4. If you exercise 
this right, your appeal must be filed in writing, accompanied by a statement 
of reasons and any arguments you wish to present, which would justify. reversal 
or modification of this decision. Your aooeal 1I1Ust be filed at the Bureau of 
Land Management, Battle Mountain District·; Battle Mountain, Nevada 89820, 
·within 30 days after the date of this decision. Tnis decision will remain in 
effect during appeal unless a written request for a stay is granted. 

cc: 
NV9ZO 
Rory Lamp, NDOW 
Richard Navarre, USFWS 
Paul Lependorfer, NDE? 

IL- • r 

ii~' 
Wayne 1'.ing 
For the District Man.ager 

c· 
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ATLAS CORPORATION ~ Republic Plaza, 370 Seventeenth Street, Suite 3150 
Denver, CO 80202 

Mr. Wayne King, Manager 
Shoshone - Eureka Resource Area 
Bureau of Land Management 
P.O. Box 1420 
Battle Mountain, NV 89820 

Dear Mr. King: 

Telephone: (303) 825-1200 Fax: (303) 892-8808 

September 21, 1990 

:.:.":°.' 
;······ 
::J ., 
,-- ~:-

. ---·· 

,_' : .. 
,--..•.. ~ 

.·-;-::'."."? . -... - .. 

Re: Gold Bar Mine. Eureka County, NV 
3809, N64-85-001P (NV-064.2) 

r~~ 
tS .:::>-

·-~\ 

1'..,) 
.\~--

This is in reply to your letter and Notice of Noncompliance dated September 10, 1990 
concerning bird mortalities associated with the Gold Bar Mine tailings pond. As you noted in 
your letter, the Nevada Department of Wildlife (NDOW) sent a notice to Atlas August 27. 1990 
concerning this matter (copy enclosed). 

Atlas has been working closely with the NDOW and keeping them, as well as your staff, 
advised of our progress towards rectifying this situation. A copy of our August 31, 1990 letter 
to the NDOW is enclosed. As stated in the enclosed correspondence, Atlas had installed a 
ferrous sulfate treatment component as a part of the refractory circuit addition to the mill process, 
which is located on patented claims. 

Cyanide analysis results from September 4, 1990 indicate the barren slurry discharging 
into the tailings disposal area contains 7.2 ppm WAD cyanide (Sierra Environmental Monitoring 
Lab, Sparks, Nevada). Concentrations of free cyanide measured by Gold Bar personnel since 
September 4, 1990 indicates that concentrations have been below 50 ppm, the guide limit set by 
the NDOW. Additional WAD analyses are pending. 

Atlas maintains a full time hazer to keep waterfowl off of the tailings disposal area. The 
hazing is accomplished through the use of "banger shells" and a hover-craft. Atlas feels that the 
combination of the ferrous sulfate system and hazing program will eliminate waterfowl mortalities 
at the Gold Bar Mine. 



I, 
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r-.1r. V./ayne King 
September 21, 1990 
Page two 

Monitoring is accomplished on a full time basis by the hazer during the day shift. 
Periodic monitoring is accomplished by Gold Bar Mill personnel during the evening and night 
shifts. 

Both the Nevada Department of Wildlife and the ELM will be notified by the end of the 
next working day of waterfowl mortalities occurring at the Gold Bar Mine. This notification is 
consistent with State of Nevada Regulations. Atlas will include a waterfowl mortality report as 
part of its weekly self-monitoring report. 

Atlas will conduct WAD cyanide analysis of the tails discharge solution every two weeks. 
The Gold Bar lab is not equipped to analyze for WAD cyanide. These samples must be sent to 
an outside laboratory. As such, it is very time consuming to get these samples to the lab and 
obtain the results. 

Atlas sincerely regrets the unanticipated impact on avian wildlife as it relates to the 
operation of the Gold Bar Mine. Preventive actions were in progress prior to the letter from 
NDOW. Atlas will continue to work towards the goal of preventing avian wildlife mortalities 
at the Gold Bar Mine. We believe we can achieve this goal through the procedures outlined in 
the amended plan. 

Please contact me or Bill Reich if you require any additional information concerning this 
matter. 

REB/jlb 

cc: R. R. Weaver 
M. B. Richings 
A. M. Scrymgeour 
W. J. Reich 

Sincerely, 

p~c~~ 
Richard E. Blubaugh - · - --~ 
Vice President Regulatory 
And Environmental Affairs 



NEVADA DEP.l>..RTI!ENT OF WILDLI?E !L>..BITAT DIVISION ( /--:::._ ; FOR.'! 2 3l: 
~/ 

MINING OPERATIONS WILDLI?E MORTALITY FORM 

. i 

· ADDRESS: 8_ ,, 'Z ,2 :<- ~ ,( ·' l ) COUNTY: t v 

REPORT YEAR: / ') 90 QUk.~TER: 
(Check one) (JAN-~-1'..R) (APR-JUNE) (JULY-SEPT) (OCT-DEC) 

WILDLIFE MORTALITY IDENTIFICATION 

_, ··-· -i- ~(ill)~ 'ff··~ ( I) (v) 
l 

-~ (n) ' ~'.iv). r:tvr) \; 
Please list nwnber and species under category: 

EXAMPLE: RAPTOR. . 0 
SONGBIRD. 1 sparrow,· 2 wren 
UPLA.N'D. . 1 quail 
WATERFOWL 3 mallard, 1 bufflehead, 4 gadwall 
SHOREBIRD 0 
~~..MY.AL. . 4 mice, ~ skunk, 2 chipmunk 

R.:>..PTOR {I) 

SO!'/GBIRD (II) 

· UPLAND (III) 

f, WATERFOWL (IV) 

"'\ SHOREBIRD (VJ 

Ka_~L (VI) 

OTHER . . . 

CYANIDE-RELATED MORTALITIES 
NUMBER AND SPECIFIC IDENTIFICATION 

3 DucCS 

(Non-cyanide' Mortalities and other remarks on back of fo=.). 

REPORTER: ;P G,_;;..f? t2fJ . 
=z . (Name and Address)· 

LE.'<SE MAIL TO: NEVADA DEPARTMENT OF WILDLIFE 
HABITAT SUPERVISOR 
REGION II 
1J75 HT. CITY HIGHWAY 
ELKO, NV 89601 

DATE /-] - 71 
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distribution. of sufficient quantities (depths) of 
matenal. suitable for a rooting zone for plants. 
In most instances salvaged native topsoil is the 
best source of plant growth medium but there 
are projects for which the volume of available 
topsoil .is too. si;riall to be adequate for 
reclamaoon. Tius rs often the situation at older 
operations where no topsoil was salvaged prior 
to site development. In some areas the quality 
of tops~il may not justify its salvage for 
:eclamauon. Adequate soil survey information 
is necessary to assess topsoil quality and 
availability. 

The impo:tance of surface and slope stability in 
rev:getaoon ;york cannot be overemphasized. 
While vegetauon cover can be very effective in 
reducing s~il erosion rates, especially due to 
sheet and wmd erosion, it is no less true that the 
ability to establish any vegetation cover at all can 
be significantly compromised on unstable or 
erodible slopes. Susceptibility to erosion of a 
reclaimed surface is the result of a complex 
interaction of a number of factors. Some of 
these factors, notably soil texture, may not be 
controllable. Other factors can be influenced 
most significant of which are length and 
steepness of slopes. For critical areas and harsh 
sites, the expense of additional site grading to 
:educe slope length and steepness is often 
JUSUfied, and can mean the difference between 
successful vegetation establishment or 
revegetation failure. 

Vegetation cover is generally not as effective in 
controlling ~11.Y. erosi~n: In ~C:C:laiming areas 
:;vhere suscepubility to rilling, p1pmg or gullying 
rs a problem, fmal configuration of surface 
drainage patterns should be-given due attention. 
Th_ese problems tend to ~cur on certain types of 
soil~, . on. larger reclaimed areas, in high 
prec1p1taoon_ or snowmelt areas, and especially 
on areas havmg steep slopes. Effective erosion 
control is critical for reclaimed embankments 
and tailing ponds where long term integrity of 
s~rucru:es must be assured. A thorough 
d1scuss1on on slope stabilization and erosion 
control is given in Gray and Leiser (1982). 

In addition to a stable surface, successful 
revegetaoon also depends on the availability of a 
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suitable medium for revegetation. There exist 
n~m~rous and varied regulatory approaches to 
this issue. · 

~ecommissioned cyanide heaps and tailing 
impoundments may require from little or no soil 
cove: to several fe~t of cover to be sucessfully 
reclaimed, depending on site conditions. Less 
than two feet of cover may be of tenuous 
~ffec:iveness with respect to the long term 
isolaoon of waste materials, in cases where such 
long term isolation is an important concern. In 
cases where acid formation or toxic trace metals 
are of concern, increased cover thickness may 
be warranted. Many ore processing waste 
mat.erials contain potentially hazardous concen
trauons of such trace metals as lead, arsenic 
cadmium, silver, and others. •· 

Reclam~tion research has not yet satisfactorily 
d~3;1t with the problem of root penetration into 
tailing or other potentially hazardous media. It 
has been demonstrated that many plant species 
can accumulate potentially toxic (to animals or 
humans) concentrations of trace metals with no 
appare.nt harmful effects to the plants. The 
p~tent~al concern for physical or biological 
migrauon of hazardous substances through soil 
covers from waste materials to reclaimed 
surfaces and to the environment at large cannot 
be generalized, and must be evaluated on a case
?y-case basis. In cases of significant concern, 
increased cover thickness and/or the use of 
impermeable barriers can be warranted. 

Salvaged topsoil is commonly used as a final 
top layer for reclamation. Research has shown 
that in many cases as little as six inches of 
topsoil can significantly enhance revegetation 
resul~s. .~e potential benefits of topsoil seem to 
be ~1i;rim1shed to some extent for projects 
reqmnng that salvaged topsoil be stockpiled for 
many years. Research is still being done in this 
area. Topsoil in reclamation is discussed more 
tho~oughly in Hargis and Redente (1984), 
Junnak (1982), McKell (1982), DePuit and 
Schuman (1983), and U.S. Forest Service 
(1979). 

Prior to reclamation seeding, a suitable seedbed 
must be prepared. Where slopes are not too 



ENVIRONMENTAL PROTECTION AGENCY 

REGION 9 

Water Management Division 

NPDES Compliance Evaluation Inspection Report 

Name of Facility: 

Owner: 

Location: 

NPDES Permit No: 

Inspection Date: 

Inspection Participants: 

EPA: 

State: 

B.P. Minerals: 

Prepared by: 
Date: 

: .. ·~ ... 
·.• "",.,,.. ~' . . :.: ~: (. •, .. ~ . 

Alligator Ridge Mine 

B.P. Minerals America 

Approximately 40 miles 
Northwest of Ely, Nevada 

None 

May 23, 1989 

Claire Elliott 
Environmental Engineer 

Harry Van Drielen 
E.M.S. III 

Tom De Mell 
General Manager 

Claire Elliot 
September 30, 1989 
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In 1987 Amselco began processing a stockpile of 
carbonaceous ore. The efficiency of gold recovery from 
carbonaceous ore by cyanide leaching is reduced by the 
adsorption of the gold-cyanide complex onto the carbonaceous 
component of the ore. Therefore, after milling the ore is 
processed by oxidation to inactivate this component. ·.The 
oxidized slurry is then vat leached and the gold is 
recovered through a carbon-in-pulp process. Activated 
carbon adsorbs the gold and is then strained from the 
slurry. ·The slurry is then sent through a thickener to the 
tailings pond. The tailings pond has a clay liner with an 
underdrain to a collection sump. Leakage through the 
tailings pond bottom is collected and pumped back into the 
tailings pond. 

FINPINGS 

1. There was no evidence of a.discharge to surface water 
at the time of the inspection. Any drainage from the 
area would end up in a dry· wash which leads to Long 
Valley. According to a memo in the NDEP files, an 
ephemeral lake is located in the Valley during periods 
of heavy precipitation. This lake could be considered 
a playa lake. Playa lakes are waters of·the United 
States. Therefore any discharge to the wash tributary 
to this lake would be a discharge to a water of the 
U.S., and if unauthorized by a NPDES permit it would 
constitute a violation of the Clean Water Act. 

2. The NDEP file on Alligator Ridge contains documentation 
of four discharges of cyanide containing solutions in 
the last 6 years. The first took place on February 
25th and 26th, 1983. It was an intentional discharge 
of 100,000-200;000 gallons with a cyanide concentration 
of 20-38 ppm. The discharge was allowed to occur so 
that the facility could install a bypass valve. This 
valve enables the facility to discharge process 
so·1ution to protect the pond berms in case of high 
water caused by rain e ... v ... ents ~ The discharge was dilttted 
with well water and the cyanide neutralized with 
calcium hypochlorite. The facility indicated that they 
could not determine the distance the discharge 
achieved. Two discharges are documented as taking 
place in 1986. One of them, in August, was due to 
heavy rainfall and apparently caused process water to 
overflow from th.e collection pond to the· overflow pond, 
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and from the collection ditches into the stormwater 
ditches. There is no indication of whether the 
flowthen made it to the wash which discharges into Long 
Valley. There was cyanide detected in one monitoring 
well in September which the facility speculated was 
caused by this event. The second discharge documented 
in 1986 was also in August and consisted of 
10,800-13,300 gallons of solution containing 365 ppm 
free cyanide. This discharge was from a tee in the 
pipe at the southeast corner of le.ach pad number 2. No 
mention was found of where this discharge ended up. 

In 1987 a flange in the line carrying solution to the 
No. 2 leach pad failed allowing 32,000-34,000 gallons 
of solution containing 365 ppm of free cyanide to 
discharge. The discharge was treated with hydrogen 
peroxide and diluted with potable water. 

Amselco Minerals Inc. had no NPDES permit, therefore 
any of these discharges which entered the wash 
constituted violations of the Clean Water Act. 

3. Monitoring of wells which were constructed in the 
vadose zone detected the existence of a Beasonal 
perched aquifer with fluctuating levels of cyanide. 
Groundwater monitoring data in NDEP's files indicate 
contamination below the pregnant solution pond in 1986, 
and contamination below the pregnant solution 
collection pond in 1985 and 1986 with cyanide levels as 
high as 10.4 mg/1 as free cyanide. 

4. According to Tom DeMull the tailings pond was 
responsible for the death of 1,400 birds in 1987 when 
they came to rest on the cyanide tainted pond. Since 
then the facility began to add ferrous sulfate, which 
forms a less toxic ferro-cyanide complex, and only one 
bird was killed in 1988. Although converting free 
cyanide to a ferro-cyanide complex reduces the toxicity 
considerably, there is apparently recent research 
showing that iron complexes with cyanide may be more 
toxic than previously thought. 

The solubility, persistence and mobility of 
iron-cyanide complexes varies as a function of 
dissolved oxygen concentration, ultraviolet radiation 
and the presence of other complexing agents. 
Iron-cyanide complexes should be quite soluble 

.. : _:,.,.., 
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United States 
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Agency 

Region VIII December, 1991 

National 
Superfund 
Priorities 
List Sites: 
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1 • Air Force Pl•nC PJICS Property 
3. C.!lfornl• Gt.lch 

I· Cti.mlcW s•n 
7. Ea.QI• Mir.. 
9· Lowry Undftll 
1 1 ~ockv Fl•I" Pl•rn tVSDOEl 
13..S•!ld c1 .. 1c lt\duu1i• 
l&·Ur•v•n Ureni\lm (Union Cerbid•I 

l· 8,o<kric:k Wood Produclt 

•· Contrcl Clty.Cle111 er..-. 
e. Denyer R.Mium She 
8· Uno;Qtn hriit 
10-Nl.,tn.ll L..ndl'lll 
12-Rocky MoU111.in Arnnel 
14-Smu9glet Moun1.!n 
18-Woodbury Clwtnlc.i Co. 



PROGRESS TOWARD CLEANUP AT NPL SITES IN THE STATE OF COLORADO 
Data Initial Sita Remedy Remedy Cleanup Const. 

Sita Nema County NPL• Listed Response Studies Selected Design Ongoing Complete 

AIR FORCE JEFFERSON Fina! 11/21/89 - -PLANT 

BRODERICK ADAMS Final 09/21 /84 - - ...... 
WOOD 

CALIFORNIA LAKE Final 09/08/83 - - -GULCH 

CENTRAL CLEAR CREEK Final 09/08/83 -CITY-CLEAR & GILPIN 
CREEK 

CHEMICAL ADAMS & Final 08/30/90 
SALES DENVER 

DENVER DENVER Final 09/08/83 -RADIUM 

EAGLE MINE EAGLE Final 06/10/86 - - ...... ...... -
LINCOLN FREMONT Final 09/21/84 - - ...... ...... -PARK 

LOWRY ARAPAHOE Final 09/21/84 -LANDFILL 

MARSHALL 80ULDER ' Final 09/08/83 ...... 
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CALIFORNIA GHl:::-\:rM--, 

COLORADO 
EPA ID# COD980717938 

Site Description 

EPA REGION 8 
NGRESSIONAL DIST. 05 

Lake County 
100 miles west .of Denver 

The 130-year-old California Gulch site is a mining area covering 16 1/2 square miles of a 
watershed area that drains along California Gulch to the Arkansas River. Starting in 1859, the 
area has been mined extensively for gold, lead, silver, copper, zinc, and manganese. California 
Gulch contains numerous abandoned mines and wastes from mining, milling, and smelting. 
Miners built the Yak Tunnel to drain water from the mine works and to make mineral exploration 
and development easier. This tunnel drains hundreds of mines in its 4-mile underground course 
and discharges a total of 210 tons of various heavy metals each year into California Gulch. 
Although the tunnel mainly contaminates surface water, heavy metals also have moved through 
surface water to pollute groundwater and sediments. California Gulch also collects runoff from 
several other gulches that drain other mine tailings piles and pond wastes. Some of this runoff 
flows through local town storm drains and city streets. The Arkansas River, which receives water 
from the California Gulch, has been classified as a recreational resource, and is used heavily for 
irrigation, livestock watering, public water supply, and 'fisheries. Approximately 6,000 people 
live in nearby Leadville and Lake County. 

Site Responsibility: This site is being addressed through 
Federal and potentially responsible 
parties' actions. 

Threats and Contaminants 

NPL LISTING HISTORY 
Proposed Date: J 2/30/82 

Final Date: 09/08/83 

The primary contaminants of concern affecting 'surface water, sediments, and 
groundwater are cadmium, copper, lead, arsenic, mercury, and zinc. The water in 
several shallow groundwater wells in California Gulch and in some private wells has 
been shown to exceed EPA drinking water standards for cadmium and zinc., Arsenic, 
cadmium, and lead exist in waste piles and soils. Adverse effects on the fish population 
have been observed in the Arkansas River. Contaminants have degraded vegetation in 
pastures downstream, and plant tissues in some cases contained levels of metals toxic 
to livestock and wildlife. Water in the main stem of California Gulch is ·unsafe for · 
drinking. Soil contaminated with. lead up to 10,000 ppm occurs in the residential areas 
of the city. The Colorado Department of Health conducted a heavy metal exposure 
study in Leadville (April, 1990) and reported that distribution of blood lead levels for 
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children less than 6 years of age at > 10, > 15, >20 and >25 micrograms/deciliter 
was 26%, 5.3%, 7.3% and 2%, respectively. Accordingly, EPA has accelerated 
efforts to complete RI work on populated areas of the site. 

Cleanup Approach 

This site is being addressed in stages: a remedial action at the Yak Tunnel, and longer term 
remedial investigation phases focusing on cleanup of the groundwater and surface water and 
contaminated soils, mine wastes, tailings, and smelter slags in and adjacent to the populated areas 
of the site. 

Response Action Status 

Immediate Action: In 1986, EPA emergency workers extended public water 
supply system lines to residences using private wells. In 1990, the poten.tially 
responsible party improved the area storm water drainage system to prevent surface 

water from coming into contact with mining wastes. This storm water drain system is being 
upgraded to ensure that the system is effective in times when it is most needed. 

~ Yak Tunnel: In 1988, the EPA selected a remedy to minimize tlie flow of acid water 
from the Yak Tunnel and to prevent the uncontrolled release of tunnel drainage to the 
environment. It features: (1) building a surge· pond to capture tunnel drainage and 

dissipate the effect of surges from the tunnel on the Gulch and River; (2) installing a permanent 
system to treat the tunnel water before discharging it; (3) installing plugs at three places in the 
tunnel to stop the uncontrolled discharge of mine drainage; (4) sealing shafts, drill holes, and 
fractured rock and diverting surface water to reduce the amount of water entering ttie tunnel; 
(5) establishing a surface and groundwater monitoring system; and (6) installing a pumping or 
drainage system to control water levels. Under EPA monitoring, the parties potentiaily 
responsible for site contamination are designing the remedies and conducting the cleanup. The 
parties finished building the -surge pond and filter unit in 1989 and currently are designing the 
permanent treatment plant, which is scheduled for completion in the summer of 1992. All 
cleanup activities are scheduled for completion by the end of 1993. 

Groundwater and Surface Water: EPA began investigation in 1987 of materials 
contributing contamination on the site. Fullscale studies of surface and groundwater 
bega.I'! in 1991 with surface water sampling, streambed sampling, and toxicity testing of 

the California Gulch and adjacent drainages and the Arkansas River. Installation of 56 
additional monitoring wells and piezometers is being done as part of a larger groundwater study. 

In 1991 EPA and the PRPs began intensive studies under the following 
workplans: (1) Demographics surveys, (2) House dust, paint, & gardens, 
(3) .Soils and disturbed materials mapping, (4) Lead/Cadmium/Arsenic mapping, 

(5) Tailings, (6) Mine waste rock, (7) Tailings, (8) Smelters/building materials, (9) Slag, 
(10) Metal speciation and (11) Lead bioavailability. Workplans for backround geochemistry 
studies and cultural resource inventories will occur in 1992. 
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Environmental Progress m 
The Surge Pond and temporary filter unit treating surface waterflow in California Gulch have 
been operational since 1989. The permanent treatment facility is scheduled for completion in the 
surnnrner of 1992. 

·r. 
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Kev for revisions to June 14. 1991 Draft: Attachment B-7 
Added Text 
Delet.ea 'l'elft. 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

MINING OPERA'l'IONS WHI9U USE 9¥ANIEIE OR O'l'HER 'l'OXI9 
9HEMI9AL6 'l'O EX'l'RA9'1' ME'l'ALS OR ME'l'AL BEARING 

MINERALS FROM ORES 

OAR 340-43-005 

O ... "'iR 340 43 010 

OAR 340-43-015Q 

OAR 340-43-0~15 

O~' 340-43-025Q 

OAR 340-43-0*25 

OAR 340-43-035Q 

OAR 340 43 040 

Purpose 

See:!'le 

Definitions 

Permit Required 

Permit Application IflfeFmat.iefl 

Plans and Specifications 

Design, Construction, Operation and Closure 
Requirements 

CraRtiA~ ef VariaRees frem S~eeificd 

OAR 340-43-035B4-5 Exemption from State Permits for Hazardous 
Waste Treatment or Disposal Facilities 

GUIDELINES FOR THE DESIGN, CONSTRUCTION, OPF;.t'.ATION 1',ND 
CLOSURE OF CHEMICAL MINING OPERATIONS SYBJEG'l' ·ro 'l'HESE 'l'<l'flJj!S 

OAR 340-43-040~ Purpose 

OAR 340-43-045.Q-5-5. General Provisions 

OAR 340-43-050~ Control of Surface Water Run-On and Run-Off 
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OAR 340-43-055.Q.6.5. Physical stability of Retaining Structures 
and Emplaced Mine Materials 

OAR 340-43-060~ Protection of Wildlife 

OAR 349 43 975 GaiEieliRes fer Desi~ft and InstallatieR of 
1la1s Lea eh ':E'aH:lts, 1lessels aHEi SeeeRElary 
GeHtaiHmeHt Systems 

OAR 349 43 989 .caidelines fer CoRtainment aRd DeteetieH of 
Releases frem \Tat Leaeh '±'aRlts, 1lesscls aHei 
SceoftElaFy GeHtaiH:meHt Syste:ms 

OAR 3 4 9 4 3 985 Cl:l:iele'liH:es feF Irtsf)eetioR ef 1lat Leach 
'Fafl1ts, 1/esscls aRd Seeendary CefrtaiH:mcRt 
Sys'Eems 

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

OAR 340-43-070G-9-& Guidelines for Disposal of Mill Tailings 

OAR 340-43-075 Guidelines for Disposal or Storacre 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 340-43-090-3d-!> 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 
,,.. ... _., ..: ...... -.4: •1....-. --.... .: ........... -- ...... -· --~ ...... ~ ........ , ..:~ 1......-..,..1~1... -=- ri .......... _ ..... - ........ 
":,lU.Cl..!....!..1,,....r Y.L \..J.!.11; ~!.lV.!...1..V.l!.lU'<;;OJ.!1;... UJ!U ,t-'IU."'-'-l..!.. .... .!..!.C:.Y....!..\.o.!..!. ..!..AA ..... .bC'='V.1! JJ..JJ 

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 t9 extract metais 
or metal-bearing minerals from the ore Elf- and which produce 
wastes or wastewaters containing toxic materials. 
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SSQPE 

219 ta 919 

1±'ftese rl:l:les aftd rJUideliries applJT te miriirtrJ eperatieris \Jftieft 
use ehemieals te eictFaet metals BE' metal seaFin'!J mineFals fFem 
tfte ere e1ceep'E fer small miHeFal e1ctraetiert epef'atiefts l:l:Sifl'§J 
fretft fle'Eat.iefl. 

The rl:l:les do aet app1y 'Ee mirtiflrJ afld mifleral extraetiefl 
eperatiefls 'ilhieh eie aet. use ehemieal e1ct.raet.iea m:etheeis. 
E1camples ef miftifl~ aet.ivities t.e 'iJhieh- t.he rl:l:les eio aet. appl:t 
aFe al!Jl!JE'el!Jate mines a:R.a these J!!laeeF mi:Res whieh use only 
l§J'ravitJT separat.i.ofl metfteeis. AftjY mifliftl§J' operatioa, ho\1e,,rer, 
that J!!E'eauees waste Feele BE' SJ!lent eE'e that has the J!!Stential 

· for formifllJ acidic leael=tate may Se ee;Tereel: Sy eHe er moPe of 
the pro·;isieas ef tftese rl:l:les. 
Nan minin'!J eJ!leFatiens, sueh as smelteFs, aFe net ee;'.eFea :By 
these Fules. 

DEFINITIONS 

340-43-015-.Q. 

Unless the context requires otherwise, as used in tfiese Fules 
this Division: 

( 1) 

(4) 

( 3) 

"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. 

"Slarr~t" meafls a Sl:l:speHsiofl ef ore or \Taste 
materials iH 'iTater. 

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

. 340-43-0~15 

(1) A person proposing to construct a new chemical mining 
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 surface 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, Divisiea 
4-3-. . 

PERMIT APPLICATION INFOR!ll\'i'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 Actl , EA (Environmental · 
Assessment), or EIS (Environmental Impact Statement) 
documents, if they are required by the project. as 
partial fulfillment of the requirements of this 
paragraph. ±'he Depa12t1ner1t iT•a:f accept tl1e ir1fOJ:::"'lf1atio11 
aael e13eFatiHEJ 13laa FeEJliiFeel Jsy DOGAMI (De13aFt111eat ef 
Gcole§y aH:0: !!iReral !ftt:ll:lSt:Fies) l:lREler OAR 632, 
DivisioR 35, er t:he infermatieR eeRt:aiaea in a NEPA 
(Natieaal El'iViFeameatal PFeteetiea Jzet) , EA 
(Efl\TiroHmcHt.al AssessmeHt.), er EIS (Efl;·iFe:Amefit:al 
Im13aet Stliely) eleelimeat as 13aFtial flilfillmeat ef tfie 
rc~l:liremcnts ef t.ftis para~ra~ft. 
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(2) The permit application shall, in addition to the 
information FeEJ:l:iiFea l:ly the af!f!lieatiefl feF111°s, 
described in Paragraph (ll above. include the 
following information. unless the information has 
been otherwise submitted: 
(a) Site aeseFi~tien; 

(13) Site map; 

Climate/meteorology characterization, with 
supporting data; 

Soils characterization, with supporting 
data; 

Surface water hydrology study, with 
supporting data; 

Sl:iFfaee 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 ~eHeFatieH 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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l.il:f-1+ Assessment of the potential for resiattal 
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.---ctttti 
aeeumulatiefl ifl Bf)efl ~its remaiHifll§J after 
mifliflEJ; 

(m) Any etfteF Felevaflt BaseliRe a.ata. 

(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 

340-43-0a-G-25 

(1) A person constructing or commencing to operate a 
chemical process mine or substantially modifying or 
expanding an existino chemical process mine miHiH~ 
eperatieR 'i:Bieft 'i•"ill use O~faHiele BF etheF 1::e1cie 
ehemieals ta extract metals er metal BeariREJ miHerals 
frem the Bf'C BF 'iihich \o-1ill f)FOdl:lee ·n·astes er 
11aste11 .. ·aters eoHtaiHiHl§J te1Eie matE;?rials er . 
suBstai=rEially meS:ifyiREIJ or. ClfJ!:>aflEiiHl§J aR e1eistiftl§J $l:l:Oft 
e~eratieH shall first submit plans and specifications 
to the Department for construction, operation and 
maintenance of the facilities intended for treatment, 
control and disposal of ~eteHtially teHie 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 these rttles and shall include, but 
not be limited to, the following: 

(a) 

(b) 

( c) 

A description of the facilities to be 
constructed·t-. including tanks. ·pipes and other 
storage and conveyance means for processing 
chemicals and solutions and wastewaters; 

A sttrfaee water management plan for .control of 
surface water; 

A wastewater management plan for treatment and 
disposal 'of excess wastewa~er, including 
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provisions for reuse and wastewater 
minimization; 

(d) A facility construction plan including~ 
applicable. the design of low-permeability soil 
barriers, the iastallatiea methea feF 
l§Jeesyatheties, 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 

340-43-03-5-.Q. 

(1) All chemical process and waste disposal facilities7 
iaeluaiHl§J 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; afla tailifl!§JS ais~esal faeilities shall be 
designed, constructed, operated and closed in 
accordance with the guidelines contained in these 
Fules 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 O~R 349 49 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) '3:'he DeF>art:meflt may af3F>FO"'v'e other J;lrotceti'itc meaHs if 
the ~eFmit a~~lieaat eaa aemeastFate that they 
~Feviae eei:uivaleat ~Feteetiea, eF the Ele~aFtmeat may· 
l§JFaflt a vaFiaaee fFem the Feei:uiFemeat as ~Feviaea ia 
OAR 349 43 949. 
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C3l 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 GF '•'ARIANGES FRGll SPEGIFIEll REQtJIREHEN'l'S 

340 32 040 

(1) '!'fie DeJ:lartmeRt may, l3y 11ritteR va't:iaRee, waive 
. eeFt.aiR reql:liFemeRt.s ef tftese rl:lles ;;ftcR sisc of 
epeFatieR, leeat.ieR, tepe~rapfty, eperatieRal 
preee6l:1Fes, er etfter sit.e speeifie eeRSitioRs 
iRSieate t.ftat the pl:lrpese of these rl:lles eaR Se 
aehie;reEl ;1it.hel:lt. st.riot aShereRee t:e t.fte 
reql:liFClftCRt:S. 

(Z!) '!'fie DeJ:lartmeRt may, iR aeeeraaRee with a writteR 
eemJ:lliaRee seheaule, ~raRt reaseRal3le time fer 
eidstiR~ faeilities te eemJ:llY with these rules. 

EXEMPTION FROM STATE PERMITS FOR HAZARDOUS WASTE 
TREATMENT OR DISPOSAL FACILITIES 

340-43-04-~5 

Cll 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 
Department ma:z•, h:l i-:rittcn '"1ariancc, ~ .. :ai·v·c aorta.: n 
rcquircmcHts of t:ftese Fe.lea 1:fteR siee of eperatioR, 
loeatioR, tope~Fapfty, eperat.ieRal pFeeeaares, or 
et.her site spceifie eeRElitieRs iRSieate that the 
p1:1Fpese ef t:ftese rule;:; eaR Se aeftie;•ea \Jit:he\:lt. st.Fiat. 
aBftereaee to the re~Hiremeats. 

(2) However, any operation permitted under these rules 
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 34·0, Di vision 105, shall be exempt from the 
requirement to obtain such hazardous waste treatment 
permit. 

(3) If ~reeessin§ \lastes are net treated te the eriteria 
contained in these rl:lles, the ~ermit a~~lieant shall 
oBtaift a state ha-eaFEi:el:ls 11aste tFeatmeFtt and dis~esal 
~ermit: . 

.LU. 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 SUBJES'l' 'l'9 'PHEBE RULES 

PURPOSE 

340-43-04.Q.5-

(1) '!'fie EJUieleliHes eefttaiHeel iH these Fules This Division 
establishes criteria for the design, construction, 
operation and closure of faeilities subjeet ta these 
Fules chemical mining operations and supplement2-_the 
provisi.oris of 13aFaEJ;ioa13fis OAR 340-43-005 through OAR 
340-43-*5035. 

(2) AlteFfiative metfieels ef eefitFel ef wastes may be 
aeee13table if tfie 13eFmit a1313lieafit eaft elemeHstFate 
tfiat tfie alteFHate metfieels will J3Feviele fully 
eeiuivaleftt efiviFeftmeHtal J3Feteetiefi. 'l'fie buFeleft ef 
J3Feef ef fully eeiuivaleftt J3FeteetieH lies witfi tfie 
~ermit a~~lieant. 

-f-3+C2l 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 a1313Fe13Fiate seetieHs ef these rules. 

GENERAL PROVISIONS 

340-43-05-.4.5 

(1) Facilities permitted under either a WPCF or NPDES 
permit shall not discharge iHaeleeiuately tFeateel 
waste~ater 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, iH or wetlands, SF SH 
~eele~ieal featQres ef demenstrated seismie 
iHstasility. A buffer zone (a minimum of 200 feet 
wide at a 111iHillllilll) shall be established between waste 
disposal facilities and surface waters. 

(3) Permit applieaRts must demeastrate te the DepartmcRt 
tftat t.fte t:iesil§JR ef ere t.Feat:mefrE faeilities er \.,raste 
disp9sal facilities sited in seismie impaet seRes er 
etheFwise ~eele~ieally liftstasle aFeas is ade~liate te 
ensure the iftte~rity ef all strl:letl:lz=al eempoH:cH:Es ef 
the faeilities Eil:lrifll§f eperation, closure a·f\Ei pest 
elesure. 

f4+C3l 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. 

(57-l..1,l_ 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, o;i: be treated to control pH and toxicity·, 
for the life of. the pit. 

-f-6+.Lal 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 1·988. 

(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 
subject to Department approval. 

r a) RAvi ew rtnd evr. 111ate the des i gri 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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lbl 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 teiEie 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 tci site 
stormwater run-off or to otherwise contaminate 
surface water. 

PHYSICAL STABILITY OF RETAINING STRUCTURES AND EMPLACED MINE 
MATERIALS 

340-.43-0~~5 

i1l 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. 

~~ Retaining structures, foundations and mine materials 
emplacements shall be designed by aH iHdepeHdeHt, 
qualified, registered professional and be constructed 
for long-term stability under anticipated loading and 
seismic conditions. 
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~i.d.l. 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 

(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 (ODF&Wl certifies to the Department that the 
proiect is designed such that it will adequately 
protect wildlife. 

(1) Previsiea shall ee maeie fer pesit:ive elfeltisiea ef 
wileilife frem eeat:aet: wit:fi preeessia~ ehemieals, 
eefl:EamiflateEi sl:l:rfaee ;1ateFs er 'iJaste'i .. ·at:ers 'irw·ftieh are 
t.e1£ie 'Ee 'ilileilife. Pesi'Eive e_1reil:lsien ret=Juires tfte 
use ef such deviecs ~s ~ipe~, fefl~e~, Bettifl~, eevers 
a:FJ:Ei heap leaeft Eirip 1rr1~at1eH emitters. 

( 2) !la!! ia~ er et:her aea pesit:ive pret:eet:ive meastires are 
aet: aeeept:aele. 

GtJIElELINES FOR ElESIGN ANEl INS'l'ALLA'l'ION OF VA'l' LEAGH 'l'ANKS, 
VESSELS ANEl SES9N9ARY SQN'l'AINllEN'P SYS'l'EllS 

319 43 979 

( 1) O'iiflC£S el!" opeFateFs ef Re;; tafl1t:, vessel a Rd secondary 
eeHtaiHmeHt systems er eempeHeHts must ensure that 
t:he fetiaeiat:iea, st:r<1et:<1ral stippert:, seams, 
eenReetieRs, aflEi pressl:l:re eefltrels (if applicable) 
are a~equately desi§~e~ a~~ ~ha~ ~~e sys~~~ ~es 
suffieicRt struetl:lral strCRl§Jth, eem!?'atil9ility \s:ith 
t:he mat:erials t:e ee st:ereei er t:reat:eei, aaei eerresiea 
pret:eet:iea se t:hat: it: will aet: eellapse, rtipt:tire, er 
fail. ':Phe e\ .. ·Aer er eperate:r must. eBt.aifl a \J'rit.t.eH 
assessmeat:· revieweei aaei eert:ifieei ey aa iaeiepeaeieat:, 
qtialifieei, re~ist:ereel. prefessieaal at:t:est:ia~ t:hat: t:he 
syst:em has stiffieieat: st:r<1et:<1ral iat:e~rit:y aael. is 
aeeept:aele fer t:he st:eria~ aaei t:reat:ia~ ef mat:erials. 
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This assessment shall ineluac, at a minimum, the 
felle'i:in~ iHformatiofl: 

(a) Besi!Jfl staflEiaFEi ( s) aeeeFEiifl'J te waiea tae 
ta~e(s), vessel(s) afld aHeillary e~uil9meflt is or 
;1ill Se eoRstruetea; 

(13) HasaFEietls efiaFaeteFisties ef tae mateFials te 13e 
haRaleel; 

(a) For He'il tanlt systems or. eom}?l0Re11ts iH 'i:hieh the 
elrternal shell of a metal tan1t er aRy e1cterftal 
metal eom190ReHt of the taH1t system is or ;1ill l9c 
irt eeHtaet ;1ith the soil er ;1ith \later, a 
determirtatiefl Sy a eorresiort e1c19ert of: 

(A) FaeteFs affeetifl'J tae petefltial feF 
eerresiefl, iHcludiH~ But Hot limited to: 

(i) Seil meisttlFe eeF1teF1t; 

(ii) Seil pH; 

(iii) 

(iv) 

(v) 

(vi) 

(":ii) 

(viii) 

Soil sulfiaes level; 

Seil resistivity; 

StFUettlFe te seil petefltial; 

Iflfltleflee ef F1eaFl3y 
tlflEieFIJFStlfla metal stFtlSttlFes 
(e.!J., pipifl!J); 

StFay eleetFie etlFFeflt; 

Existifl'J eeFFesiefl pFeteetiefl 
meastlFes (e.!J., eeatifl!J, eataeaie 

·l9roteeti8R); 

(B) ~fie type afla Eie!JFee ef exteFflal eeFFesiefl 
pFeteetiefl taat is F1eeaea te eflStlFe tae 
iF1te1JFity ef tae taflk eF vessel system 
EitlFifl'J tae tlse ef tae system eF eempefleflt, 
eeflsistifl'J ef efle eF l!leFe ef ta.e ·fellewifl!JI 

( i) 

IW\WC9\WC9330 (12/13/91) 

GeFFesiefl Fesistaflt mateFials ef 
eoRstruetioR sueh as s19eeial 
alleys eF f il3eF!Jlass FeiflfeFeea 
19lastie; 
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<a) 

( e) 

(ii) 

(iii) 

GerresieR resistaRt eeat.iflEJ (sueh 
as et="Bl£]7 er fiSerEJlass) 'iw·ith 
eathoaie pFoteetioH (e.~., 
im13ressed eurreat er saerifieial 
aHoaes); 

EleetFieal isolatioH aeviees sueh 
as iHsulatiH~ jeiHts aHa flaH~es. 

FeF uftEleFEJre1:t:REl t.aalt syst.em eomi;>oReRts that arc 
liltel:f to Se a~feeteel Sy 'rehiel:llar tra:Efie, a 
EletermiHatieR e£ ElesiEJR er eE>eratioRal measures 
that will pFoteet the taHk system a~aiHst 
13eteRtial damaEJe; 

DcsigR coRsiEleratieR ta easure that: 

( ... ) 

(B) 

( G) 

'l'aHlE aHa vessel fouHaatioHs will maiHtaiH 
the load ef a full taRlE er vessel; 

'l'aHlE aHa vpssel systems will 13e aHehoFea to 
pFeVeHt flotatiOH OF aisloa~emeHt wheFe the 
system is E>laecEi iH a saturateEl eeHe, er is 
leeated 'i;ithiR a scismie fault eeRe; 

'l'aHk aHa vessel systems will withstaHa the 
effee=t ef f£est hea;re. q • 

( Z!) '!'he owHeF OF opeFatoF of a Hew taHlE OF vessel system 
must eHSUFe that pFopeF haHaliH~ pFoeeauFes aFe 
aelftereei ta iH order te J?)::re=.rerrt damage to tfte s:tstcm 
ell:lFiflg i:Rs=tallatioR. Prial' ta eer,,rcring, cHelesiHg, 
OF F>laeiflg a FlC\{ taH:Jt eF =vressel system or com13eHcR"t 
iH l:lse, aa iade13ea9:eRt, ~ualifieel 1£>rofessioRal 'ii:ho is 
tFaiHea aHa ei1peFieHeea iH tae pFopeF iHstallatioH of 
such systems, shall ins:F>eet the system er eompefleflt 
fer t:he preseRee of. aR}' of the follo'OJiR~ items: 

(a) Wela 13Feales; 

( b) PUHO'El:lres; 

(e) SeFapes of pFeteetive eoatiH~s; 

(a) GFaeles I 

(e) GoFFosioH/ 

(f) OtheF stFuetuFal aama~e oF iHaae~uate 
eeRstrue'EieR er iRstalla'EieR. 
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~11 diserepaReies shall be remedied befere the system 
is eevered, eRelesed er plaeed ifl use. 

( 3) New tal'llE e:i; vessel systems e:i; eem!lel'lel'lts al'IEi !li!lil'l'!J 
that a:i;e !llaeeei ~rneie:El!J:Ee~rnei al'IEi Jaaelrfilleei shall Jae 
pre•:ieieEi; 'iii'Eh a baeJtfill mat.er:i;al that is .a 
HeHeerresive, perous, homo~eHeus suSs'EaHee aHei is 
earefully iHstalled se that the SaeJtfill is plaeed· 
eempletely arel:l:fl8:: the system aflei eo~paeteEl 'Ee eflsure 
that the tal'lk al'lei !li!lil'l'!J a:i;e fully al'IEi ul'lif·e:i;mly 
sl:l:pperteEl. 

( 4 r .'ill l'leW tal'lkS I vess'els al'IEi al'leilla:i;y eEJUi!lmel'lt shall 
Jae testeei fe:i; ti'!Jlitl'less !lFie:i; te Jaeil'l'!J eeve:i;eei, 
el'leleseei e:i; !llaeeei il'I use. If a ta~r e:i; vessel 
system is fol:lfld flat to Be ti1¥Jht, all repairs 
l'leeessa:i;y te :i;emeeiy the leak(s) il'I the system shall 
Jae !le:i;fe:i;meei !lFie:i; te the tal'llE e:i; vessel system Jaeil'l'!J 
eevered, efleloseei or placed in use. 

(5) Al'leilla:i;y eEJUi!lmel'lt shall Jae SU!l!le:Eteei al'IEi !l:Eeteeteei 
al!Jail'lst !lliysieal Eiamal!Je al'IEi exeessive st:i;ess Eiue te 
scttlcmeRt, ;·iJ9FatieR, e1cpaHsion er eoRtraetioH. 

(6) '!'lie ewl'le:E e:i; e!le:Eate:i; shall !l:Eevieie the ty!le al'IEi 
de1¥Jiee e~ eerresioH pFot.eetioH Heeessary, to cHsure 
the il'ltel!J:Eity ef the tal'llE e:i; ·vessel system EiuFil'l'!J use 
ef the system. '!'lie il'lstallatiel'I ef a ee:i;:i;esiel'I 
!l:Eeteeti~l'I system that is fielei fala:i;ieateei shall Jae 
su!le:i;vi sea Jay al'I il'IEie!lel'IEiel'lt ee:i;:i;es i el'I elf!le:i;t te 
Cflsure propcF installat.ioR. 

(7) '!'lie ewl'le:E e:i; efie:Eate:i; shall elatail'I al'lei lEee!l el'I file 
at the faeility w:i;ittel'I statemel'lts Jay these !le:Esel'ls 
FeEfui:i;eei te ee:i;tify the Eiesi'!Jl'I ef the tal'llE e:i; vessel 
system al'IEi SUfieFvise the il'lstallatiel'I ef the system 
te attest that the system was !lFefieFly Eiesif!Jl'leei al'lei 
iRstalled aHd that repairs, if Heeessary, 'ilcrc 
properly pcrfeFmed. 

G'IH9ELl:!ilES FOR GO!il'l'Al:!ilHE!il'l' A!il9 9E'l'EO'l'l:O!il OF .RELEASES FROM V'A'l' 
LEASH 'l'A!ilKS 1 VESSELS A!il9 SEOO!il9ARY OO!il'l'Al:!ilHE!il'l' SYS'l'EHS 

319 13 989 

(1) Il'I e:i;eie:i; te !lFevel'lt the :i;elease ef teHie mate:i;ials e:i; 
wastes te the el'lviFel'lmel'lt, seeel'leia:i;y eel'ltail'lmel'lt that 
meets the FeEfui:i;emel'lts ef this seetiel'I shall Jae 
pro•;idcd for all fle'ii tafl1E or ;Tessel s~tstcms or 
eemfiel'lel'lts, f!Fie:i; te tliei:i; Jaeil'l'!J f!Ut il'lte se:i;viee. 
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(2) SeeoRdary eoRt:aiRmeRt: syst:ems shall Se: 

(a) DesigRed, iRst:alled, aRd eperat:ed to preveftt aRy 
migratiefl ef to1cie materials er aeeumulated 
l~~uid out·ef the system ta the soil, 
greaHd11.1€tt.er, er ol;lrfaee \1.1ate:r at: aRy time duriRg 
t:he use of the system; 

(S) Gapalsle of deteetiflg aflel eelleetiflg releases aftd 
aeeumulat:ed li~uiels uRtil the ·eelleet:eel material 
is rem~'leel. 

( 3) SeeonelaFy SeRtaiHmeftt: sj·stems shall Se at a :mifli:mUift: 

(a) CeHstFueted eF liHed with mateFials that aFe 
eemJ!latible with the mateFials te be J!llaeed iH 
the system aHd ef suffieieHt thielEHess te 
pFeveRt: failare due te pressure gradient:s 
(iRelueling stat:ie heael aftel ext:erRal hyelrologieal 
forees), physieal eoRt:aet: ;1ith the mat:erials to· 
;1ftieh t:he~f are e1epooeel, elimatie eoaelitiefts, the 
stFess ef iHstallatieH, aHd the stFess ef daily 
operatiofl (iflelueliftg stresses from ftearSy 
vehieulaF tFaffie) ; 

(b) Plaeed eH a fsuHdatisH eF base eaJ!lable sf 
pFe;·idiRIJ support. t.e tfte seeeadary eeRtainment 
system aRd Fesist.aRee t:e pressure gFadieRt:s 
aSe7•lC aad lsele\1.1 t.he s~fst:em aad ea19aSle of 
19reveHtiHg .failure due t:e settlcmeflt., 
eempressieR, er u19lift; 

( e) PFevided , .... ith a le ale detect:iofl syst:em t.hat is 
desil§fRed aRd opeFat:ed so t.hat it ; .. 1ill det.eet: the 
failuFe sf eitheF the J!lFimaFy aHd seeeHdaFy 
CORt.aiflfRCflt st:FUCtUFC OF aft]' Felcase ef 
ftaeaFdous :mateFials er aeeumulated li~uid iR t:he 
seeoHdarjT eoRt:aiR:meRt s1·stem ;,,·it.hiR 2 4 houFs,, oF 
at the eaFliest J!lFaetieable time if the existiH~ 
deteetieH teehHels~y eF site esHditieHs will Het 
allo;1 det.eetioR ef a Felease 'i1.TithiR 2 4 heuFs; 

(d) SleJ!led sF stheFwise aesiEJHed SF eJ!leFated te 
dFaiR aRel remo7Je li~uids resultiRg from lcales, 
SJ!lills, eF J!lFeeiJ!litatisH. SJ!lilled eF le~eed 
mateFials aHd aeeumulated J!lFeeiJ!litatieH shall be 
Femo;Ted fFem t.he see0Relar11 eoRtainmeRt. SJTStem 
'iw·it.ftiR 2 4 flours, or ifl as t.imelj' a maRHCr as is 
J!lsssible te J!lFeveHt haFm ts humaH health eF the 
eHviFeHmeHt, if Fe~eval ef the Feleased waste eF 
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aeeumulatea pFeeipitatieH eaHHet se aeeemplisfiea 
'iJithiR 24 he\:J:FS. 

( 4) SeeeF1'4ary eeataiameHt: fer taHlEs eF 7vTcssels sAall 
iHeluae eHe eF meFe ef tfie fellewiHE!JI 

(a) A liHe (eieteFHal te tfie taHlE) ; 

(e) A ei:el:ll3le ;1aller:i taH1t; ez= 

(a) AH equivaleat · de'l>'iee as appFevea sy tfie 
DepaFtmeHt. 

(5) IH aaaitieH te tfie FequiFemeHtS ef paFa!!JFapfis (2), 
( 3), aHd ( 4) ef tfiis seetiea, seeeaaaFy eeHtaiHmeHt 
systems shall satisfy. tfte felle;:iHFJ FCEJ:\:liremcrrts: 

(a) EieteFHal liHeF systems sfiall sei 

(A) Desi!!JHea eF epeFatea te eeataiH 100 peFeeHt 
ef tfie eapaeity ef tfie laFE!Jest taHlE witfiia 
its seuaaaFy; 

(B) Desi!!JHea eF epeFatea te pFeveat FUH ea eF 
iHfiltFatieH ef pFeeipitatieH iHte tfie 
sceoREia:ty eei::rtsaiHJftCFlt syst:em UHlcss the 
eelleetieH system fias suffieieHt eiwess 
eapaeity te eeataiH FUH eH eF iafiltFatieH. 
Suefi aaaitieHal eapaeity sfiall se 
suffieieat te eeataiH pFeeipitatieH fFem a 
25 yea£, 24 fieuF FaiHfall eveHt; 

(G) FFee ef eFaeles eF E!Japs; aHd 

(D) Desi!!JHea aaa iastallea_te eempletely 
SUFFeuaa tfie taHk eF vessel aaa te eeveF 
all SUFFeUHdiHE!J eaFtfi likely te eeme iHte 
eeHtaet witfi tfie waste if Feleasea fFem tfie 
taHlE( s) (i.e. , eapasle ef pFeveatiHE!J 
lateFal as well as veFtieal mi!!JFatieH ef 
tac ;,,·aste) . 

(~) V~\:llt·systems shall ~e: 

(~) Desi!!JHed eF epeFatea te eeHtaifi 100 peFeeat 
ef tfie eapaeity ef tfie laFE!Jest taHlE eF 
vessel witfiiH its seuaaaFy; 
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( B) 

( G) 

(El) 

(E) 

Desi~aeEl or eperatea. te ~reveat ruR OR or 
iRfiltratioR ef ~reeipitatieR iRte the 
seeeaB:ary eaFrtaiflmeflt sys'Eem l:lftless 'El=le 
eellee'EieR system has suffieieRt e1reess 
ea~aeity to eeataia rua ea er iafiltratiea. 
Sl:ieli aeieiitiaaal ea13aeity saall ee 
suffieieRt to eeataiR preeipitatiea frem a 
25 year, 24 hour raiafall eveat; 

GeRstFueteEl 1~·itft eftemieal resistaHt \•rater 
sta13s ia 13laee at all jaiats (if aay); 

eeatia~ or liaia~ that is eompati~le with 
the stareei materials aaei that will preveat 
mi~ratiaa af material iata the eaaerete; 

Previaed ;Jith aR elctef'ieJ:' meistl:1£C JsarFier 
OF Se etfteF\Jise ElesiiJfteEJ. er eperateel te 
prcveat mi!Jratiea of moisture iate the 
YJa1:1:lt if tfte val:l:lt. is s1:1:l3j eet to hyElral:llie 
press\:l:re. 

(e) E>a1:il3le walleei taales shall ee: 

(A) Desi~acd as aft iate~ral strueture (i.e., aa 
. it=tRer 'taR1t \ .. ·ithifl aft el:lter shell) so that 
arty release f:E"em t:fle iflfler tafl1E is 
eeRt:aiReEl Sy t:he e\:lte:t:= shell; 

(B) Preteeteei, if eaastrl:ieteei af metal, frem 
Seth eeFFesieR ef the f)Fimaz=y taRJc iRterior 
anEl the eJrternal Sl:lFfaee ef the ol:lter 
shell; aaei 

(G) Pz=e,:iaea 'iJith a Sl:lilt ifl eentiRuol:ls leaJE 
eieteetiaa system eapaele af eieteetia~ a 
release 'iJithifl 24 hel:lrs er at the earliest 
pFaetieaSle time, if the owRer or eperater 
eaa eiemaastrate ta tee E>e13artmeat aaei the 
Bef)art:meRt: OOROl:lFS I tftat the eJEistiRl§J lea]E 
d 0 +=on+=;nn +=nnbnnlna•• or ,.,.;+- 0 nond{.C;nno ______ ...__. ..... ... _ ......................... ':1J. ...................... _ .......................................... .... 

will aat allaw eieteetiaa af a release 
Withifl 24 halirS. 

(6) Aaeillary ef!lii13meat shall ee 13ravieieei with flill 
seeon9:ary eeRtainmeflt: ( e. l§J. , t:FEtfleh, j ae1cet:in~, 
Elol:l~le walle9: f)if)ifil§J') eJreef)t fo:t:=: 
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(a} 

(e) 

( .. e) 

j eirrEs, ·.,ral;res, afld eeRHcetio:as) that arc 
visl:1:ally ifls~eeteci fer lcales eR a ciaily basis; 

Weldeci flafl<§fes, 'iielcieci joiHts, aHd 'iJelcied 
eeflflCetieRs tshat a:t:=e ·.risHally iHspeoteci fer 
lea1ts OH a daily Basis; 

Sealless OF ma§Hctie eeu~liA~ ~um~s,aaa sealless 
T,tal7."es, that are ;'is\ially iRS!>eeted fer leales en 
a aaily easis; aHa 

(a) Presstirii!iea aeeve <JretiHEfl pipiH!J systems witfi 
atitematie shat eff aeviees (e.<J., exeess flew 
ehcele ;1alves, flo11 mcteFiH<§J shutdo11n 6er.riees, 
less ef pressare aetaatea shtit eff aeviees) that 
are vistially iHspeetea fer le~es eH a aaily 
Basis. 

GYI9ELINE8 FOR INSPEO'l'ION OF '!A'l' LEAGll 'l'ANKS 1 'lESSELS AN9 
8EGON9ARY GON'l'AINHEN'l' SYS'l'EMS 

a•o 43 oss 

( 1) '!'he ewHer er eperater shall iHspeet, at least eHee 
eaeh eperatiHIJ aay: 

(A} overfill/spill eeHtrel eqaipmeHt (e.<J., waste 
feea etiteff systems, eypass systems, aHa 
araiHa<Je systems) te eHsHr~ tfiat it is iH <Jeea 
uerlEiHIJ eraer; 

( B} ~he aeeve !JretiHEfl pertieHs ef the taHlE er vessel 
system, if aay, te detect eerresieR or release~ 
ef 'iiastc; 

(C) Data <Jatherea frem"meHiteriHIJ eqaipmeHt aHa 
le ale EleteetieH CEfl:l:ipmeflt ( e. ~. , pressl:lre aR8:: 
tempeFatl:lre <JUU<JCS, meRiteriH<§J 11ells)_ to eHsure 
that tfte. t:afllt OF ;ressel system is Bein§ opeFateel 
aeeerdin~ te its design; and 

(D) ~fie eeHstrtietieH materials aHa the area 
immeEliately Sl:l:FY8\:1AdiHEj tflc C:lftCFftally 
aeeessiele pertieH ef the taHlE system iHelaaiHIJ 
seeeHaary eeHtaiHmeHt straettires (e.<J., ailEes} 
te detcet eFesien er sig:r=ts ef releases ef 
mateFials (e.g. , ;1et spats, EleaEl '\rYe!§Je'Eatien) . 
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( 2) 'i'he e\.·ner er eperat:er shall iaspeet: eatfteElie 
preteetien systems, if present, aeeerelia~ te, at: a 
minimam, the felle\w·iR§ sefteElule ta eftsl:lrc that they 
aFe fu.net:ieHiR§ p£epe£ly: 

(a) ~he pFepeF epe£atiea ef the eatfteElie p£eteetieft 
system shall Se eeRfiFmeel 'iwtithiR si1f meHths 
af~e£ initial iRstallation, aREl aftftl:lally 
tfte:reaft:e£; 

(b) All seu:rees ef impresses eurrent: s~all be 
inopee_t:eel anEl/ e:r tcst:eEl, as apprepriat:e, at 
least bimeHthly (i.e., eve:ry et:her moRt:ft). 

( 3) '!'he ewRer er eperat.er shall aee\UlleRt. iR t.he eperat.iR'3' 
reeera ef t.he faeilit.y aR iRspeet.ieR ef 'these it.ems 
iR para13"raphs (1) aRa (2) ef t.fiis seet.ieR. 

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

340-43-065~ 

(1) 'l'hese 13'\iiaeliRes apply This paragraph applies 
13"eRerally to heap-leach facilities using dedicated, 
or expanding, pads. Heap-leach facilities using on
off, reusable pads may require variations from these 
rules; they t.hat. 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. A limit.ea \ise, emeE13'eRey 
eve:rfle\1.T peneI (er t:aftlt) eeHotFueteel t:e les·ser 
requiremcnt:s as eleseril3cel ift t:ftis paraEJFapft ma]1 Be 
\iSea iR aaait.ieR t.e 'the pre13"RaRt. SSl'lit.ieR pSRa (er 
t.aRlt) t.e rea\iee t.he reEJ'liirea aesi'3'R eapaeit.y ef t.he 
pre13"RaRt. sel'lit.ieR peRa (er t.aRlt) . 

(3) TABLE 1 of this Division establishes minimum 
'~ ' ' '~ · ' f ~h 1 h r1 N d capaci wy-sizing cri .... eria er "' ...... e ..... eac ...... -pa._ an ..... pen s. 

The pad and ponds, peRa aRa t.aRlt eempeReRt.s 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. apprepriat.e 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 10·7 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 
te free flew frem a tetal hale area ef a.as 
s~Harc iHeftes per aere ef liaer of 400 
gallons/day-acre within ten eRe 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 
10·7 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 
te free flew.frem a total bole area ef o.os 
square iaefies ~er aere ef liaer of 400 
gallons/day-acre, within eRe 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: 

(19) 

(a) An engineered, stable, low permeability 
soil/clay bottom liner (maximum permeability of 
l0~ 0m/sec) with a minimum thickness of 12 
inches, and 

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

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. 

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

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. 

Leales Eieteet.eel Sy the heaf3 leach afl:El preeessi:A'§J 
efiemieal peHel leall elet:eet:ieH syst:ems wit:fi leall rat:es 
ia ClfCCSS ef t:he rat.e fer fE:CC flO'i•T tftrOUl§Jh 0. 05 
s~ttare iHefies ef fiele per aere ef liHer at: t:fie ae"tttal 
li~ttiel elept:fi sfiall eit:fier ae repaireel at: t:fie first: 
epper"tttHi"ty er eperat:ieHs sfiall ae meelif ieel sttefi t:fiat: 
the lealEaeJe is E'CB:\:leeEl l9ele'iJ ishe Sf)eeifieEl rate. '±'he 
Oepal!"tmeRt 1;ill set a time sehcel\:lle for repair 'iv1ith 
the permittee, if ReeessaF~f. 

The permit: applieaH"t permittee shall determine the 
acid-generating potential of the spent ore by 
acid\base accounting and other appropriate ~+--atir. 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 pla·n 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) 

{ 2) 

(3) 

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.02036-
82 Cl can be reduced. In no event. shall the 
permitted WAD cyanide concentration in the liguid 
fraction of the tailings be greater than 30 ppm. 
Mill tailiR!S sfiall ee treatea prier te aispesal te 
remeve er aete1fify preeess efiemieals aRa. available 
texie metals, aRa miRimiBe peteRtial fermatieR ef 
aeia leaefiate iR tee waste aispesal faeility. '!'fie 
BepartmeRt plaees first eeRsiaeratieR eR ese ef 
treatmeRt teefiRele,ies 11fiiefi 11ill remeve tmfie 
metals, eyaAide er ether precess chemicals aRd acid 
!eReratiR! miRerals frem tee wastestream aRa ese teem 
iR a SeRefieial maAAer. SeeoHd coRsidcratieR will Se 
!iveR ts eyaRiae sxiaatisR st etfier "aetexifieatieR'' 
treatmeRts 11fiiefi will esRvert sr remeve te1fie metals 
aRa eyaRiae esmpleifes ts reaeee everall tsxieity. 

'!'fie liqeia reteRtisR eapaeity ef tailiR!S aispesal 
faeilities 11fiiefi reeeive tailiR!S as a slerry sfiall 
ee aesi,Rea ts tee (applieaele) eriteria ef 'l'~BLE 1 
to prC7JCRt oveFf 1 S'iJ. 

The permittee shall determine the potential for acid-

Bispssal sf RSR aeia !eReratiR! tailiR!S. 

(a) NSR aeia !eReFatiR! tailiR!S SflSHla Be aispssea 
ef as ae 11aterea selias aRa tee aispesal area 
prs,ressively eeverea, eet aispssal as a slerry 
will ee eeRsiaerea. 
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(la) 'l?ailiRIJS aisl!lesea ef eitaer as a sllirry e:F a:s 
Eic '"Taterea. selieis, sftall meet the eriteria ef 
'FABLE 2 er 3 of this Divisiea, respceti11rel~f. 

( e) 'l?he aisl!lesal faeili'Ey shall Jae liReEl wi'Eh aR 
eftgineereEi, stable, seil/elay liner \;ith a 
ma1£imu;fft 113ermeal3ility of is-6 em/see, fta'ifTiflg a 
miaiml:lm thieJEfless of 12 iflehes and shall Jse 
l!l!'eviaea 1;i'Eh a eellee'EieR sys'Eem 'Ee remeve 
s'Eermwa'Eer. 

(4) The disposal facility shall be lined with a comoosite 
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 10-7 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. 

9isl!lesal ef aeia !JeHera'EiRIJ 'EailiHIJS. 

(a) 'FailiHgs, or .... taste mateFials that have l3eeri 
sel!lara'Eea frem 'EailiH!JS, waieh eeH'EaiH mere 'EhaH 
1. 8 g/leg of _total sl:llfiEle sulfl:lr aRB: are aeia 
geaerating, shall Se Eiispesed of in a separate 
disposal faeility. 

(Js) ~ailings er \Jaste materials disposed of as a 
slurry er as Eie watereEJ: seliEJ:~ sftall meet the 
treq,t:meftt eriteria of 'F~BLE 2 e~ 3, 
resf)eetix;el1r, e1£eept tftat tfte salfur eriterioH 
may Jae eirneeaea. 

(e) 'Fhe ais~esal faeilit.y shall Jae liflea wit.h a 
eeml!lesi'Ee aeliele liHer eeHsis'EiHIJ ef a flill 
memJaraRe syflt.A:etie tsp lifler ifl t.i~A:t eeA:taet 
wi'Eh aH eR!JiReerea, s'Ealale, seil/elay Jae'E'Eem 
,.,:_..,......, 1._..,..,.,..,:_,.,_ ........... .__ ..... .,..\.....:,.,:.._ • ., -..P 1n·7 .......... 1 .... .-.-.\ 
:c:cxx=x: \ luu:a .. :cxuu:nt pc:cxucuKJ Cj oi o v1u7 ucv I 

A:a"·tift~ a miftilftl:llft t.ftie1Eftess ef 3 6 ifteftes. 

GeHs'Erlie'EieH ef 'Ehe liHer shall fellew 'Ehe 
prifleiples afta praetices cefttaiHea iH EPA/600/2 
88/052. "LiHiHa ef Was'Ee GeH'EaiHmeH'E aHEl O'Eher 
ImpeliHElmeH'E Faeili'Eies, Sep'Eemlaer. 1988. 

(a) 'l?he aisl!lesal faeili'Ey shall Jae l!lreviaea wi'Ea a 
leaehat.e eellect:ieH sys'lsem al9o"re 'lshe liHer 
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(e) 

sl:lit~~le fer meRiteriR§, .. eelleetieR aRd 
treatmeRt ef peteRtial aeia araiRa~e. 

~he ~ermittee shall SC§Fe~ate aRB ~laee aeia 
~eReratiR§ aRd aeia ReutralieiR~ tailiR§S iR 
sueft a maRRCF as ta miRimiee a·eia 'iw"ater 
~eReratieR fermatieR ~y ma1fimieiR§ 
ReutralieatieR aRd e1fell:lsieR ef 'i1ater aRd 
eiry~eR, aeeeraiR~ te a ElepartmeRt apprevea plaR. 

(5) The disoosal 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 mater·ials. 

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., f)rior to elesl:lre Sy a eem~iRatieR 
ef Fiflsifl~ afla efiemieal tFeatmeflt as, feF 
eJramf)le, \lith h~fEl:FOEJefl !J€FOJfiEic. Chlorine 
eempeaflas shall flat 19e 1:1sea. Statistieally 
FepFesefltative samples ef tfie speflt eFe afla the 
riflse \1.1atcr. sftall Se talteft aflEi analyaeEl fer the 
parame'EeFs listea ifl ':P .. '\BLE 4 of this DiT1isiofl. 
ResiSl:lal eyaAiElc le=.Tels shall meet the eriteria 
ef 'P.'1BLE 4 . 

(b) Following detoxification as defined in (al 
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. 
FellewiR§ deto1cificritieR aREi eerrcetieR fer 
aeia ~efleFatiefl feFmatiefl pe~efltial, if afly, the 
heap shall 19e elesea ifl plaee efl tfie paa 19y 
eeveriREJ the heap \1ith a eever EiesiEJRed to 
pFeveflt wateF iflfiltFatiefl. The cover should 
consist, at a minimum, of a low-permeability 
layer te pFeVeflt wateF iflfiltFatiefl 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. Femevifl~ tfie Fesia1:1al 
selia sl1:1a~e afla tae eyfltfietie lifleFs afla 
fillifl~ ifl afla eeflte1:1Fifl~ tfie pits with ifleFt 
m~teFial. 'Pae sl1:1a~e may 19e aispesea ef ifl efle 
of the OR site waste Eiisf)esal facilities, with 
SepaFtmeflt appFeval. The process chemical 

IW\WC9\WC9330 (12/13/91) Attachment B-7, Page 26 

\ 
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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. Glesttre ef 
the Ren aei~ l§JeReratiR~ tailings disfle~al facility. 
~he faeility shall be elesed iR fJlaec by eeveFing the 
tailiflgs , .... itft a eom19ooite eo7JeF eeHsistiHg, at a 
mifiimttm, ef a lew permeasiliky layer 'Ee miHimi!le · 
waker iHfilkrakieH aHa sttikasle seil layers 'Ee 
19reveflt eresieR aH9: elamal§Je By aAimals and to sustain 
ve~ekakieH ~rewkfi, iH aeeeraaflee wikfi DOCAMI's 
Feelamatien rules. 

(6) Glesttre ef -the aeia ~eHerakiH~ kailiH~s aispesal 
faeili'ty. ~fie aeia ~eHerakiH~ 'tailiH~S aispesal 
faeiliky shall :ee elesea :ey eeveriH~ wikfi a eempesike 
09 7•tCF EiesigReEi to flFCVeRt ; .. tater irtfil'Erat:ieR aRd be 
eRvireRmeRtally stable f~r aR iRdcfiRite 19criod 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) ~fie faeiliky waker qttaliky flermik may :ee eeHkiHttea iH 
feree fer a HemiHal periea ef kfiirky years afker 
elesttre ef -the OflerakieH afla wettla iHelttae 
aflflreflriake reqttiremeflks fer flerieaie meHikeriH~ ke 
aekermiHe if release ef flellukaHks is eeettrriH~. 
Monitoring data will wettla be reviewed regularly by 
the Department wikfi DOC,\IH re~ttlarly 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 13efere D9GMH releases 13eHei fB.Heis that 
would otherwise be needed to correct problems 
resulting from ineffective closure. 

LAND DISPOSAL OF WASTEWATER 

340-43-090-1-1-5-

(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 d1sposal 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 
aeeumula"EieH 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 o~ residual acid
generating materials; 

(d) Treatment methods for correcting acidity and 
toxicity of accumulated water feF eeFFee"EiH~ 
aeiai"Ey aHa "Eeuiei"Ey; 

(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. 
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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. 

~ailiHqs Slurry ~reatmeHt Griteria 

Pa:r:ameter 

Filtered Liquid FraetieH: 
G?faRiS.c .'!~>teHt=<a~l±+) ----------±H---m<rf-± 
oyaHide ... [ ... w .. a .. d ... )+-~----------+1~,.._. ..... ++ 

19 1fl1J/l 
0.2 mq/l 

.q:iftieeyaHat.e ieA 
GyaHate ieH 

Filtered Selid FraetieH: 
q:'etal Sulfur (Sulfide) 
J,NP > 3 .'\PP . 

Beta Liquid aHd Selid FraetieHs 
By EPA ~OLP Metfied 1311: 

ArseHie 
Bari1:1m 
GaElmil:lm 
Gfiremium 
Gepper 
Lead 
llereury 
SeleHium 

• 
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75 :m~/l 
50 mq/l 

1. o q/leq 
(See Hates) 

5 mq/l 
100 mq/l 

1 mq/l 
5 HlEj/ 1 
1 mq/l 
5 mq/l 
0.2 mq/l 
1 lft§'/l 
5 lft'?J/ 1 
1 mfj/ 1 
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Ne1aee1 

1. LiEI1iiEi fFaetieH aefiHeEI as filteFeEi sl1iFFY liE[1iia eemlaiHeEi 
with distilled water riHsate ef seliel fraetieH; 
eeHeeHtratiefls ealeulated eH eriEJiflal liE:fu~el: fraetieH ;•Olume. 

2. GyaHiEie ('Fetal) aHEi (Waa) te Jse aeteFmiHeEi Jay J\:S'l'H 92036 82 A 
aHd G. 

3. ~llP = 

APP = 

Aeie1: Heutralieatiefl f)eteHtial ifl terms ef the ma~s ef 
eE:fui 7,raleflt GaG03 a;•ailaBle, e1e19ressed ifl mass uHits 
f)er theusaHe1: mass uHits. 

Aei~ l9Foe1:ueifl§ ~eteHtial ifl terms ef the mass ef 
eejui;•aleHt. 9aco3 reeJl:lireel fer neutraliaatiea, 
e1cpressee1 iH mass units 19cr theusaflel mass Uflits . 

• 
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TABLE 3 

Ele Wai>eE"ed Tailings Salida TE'eai>meni> SE'ii>eE'ia 

Paramete:r: Allewalsle GeHeeHtFatieH 

Selulsle GyaHiae (Wad) 
Selulsle Gyaaide (~etal) 
GyaHide (~etal) afteF 
eiet:eaetieH ef Selulsle {Wad) aHd 
Selulsle (~etal) GyaHide 

~etal Sulfu:e {Sulfide) 

... 1\.i:PlP ) 3 ... '11.xPP 

By EPA ~GLP Metfied 13111 
Arseflie 
Ba:eium 
Gaamium 
Gfi:eemium 
GeppeF 
Lea El 

SeleHium 
Sil=.rer 

Nei>ea1 

2. s IR1J/1e1J 

1. 9 EJ/]EEJ 

{See Hetes) 

5 mEJ/l 
199 mEJ/l 

1 mEJ/l 
5 mEJ/l 
1 mEJ/l 
5 mEJ/l 
9.2 mEJ/l 
1 lftlJ/l 
5 mEJ/l 
1 mEJ/l 

1. See AppeHaiK A feF eyaHide aHalysis metfied. 

2. "De wate:eea'' meaHs ae fFee li~uid. 

3. APIP ~eid Heut:eali0atiea peteHtial iH te:ems ef tfie mass ef 
e~l:li;raleHt GaGO:J a;1ailalsle, e1r~ressec:i it=t mass l:lflits 
pe:e tfieusaHd mass uHits. 

APP Aeia ~redueiRIJ ~eteRtial iR terms ef the mass ef 
e~l:livaleRt CaC03 re~uircd far ReutralieatieR, 
eKp:eessed ia mass uHits pe:e tfieusaHa mass uHits. 
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. '!'ABLE i 

Heap Leaeh Glesure erieeria fer eyanide 

Wast:e FFaet:ieH PaFamet:er GeReeRtratieR 

!leaf) RiHsat:e GyaHiEle (Wael) 9.2 lftrJ/l 
(LiEJ'l:liEl) GyaRiEle ('Fetal) 10.0 lll13'/l 

Sf)ePrE OFe Sell:lSle GyaHiele (WaEl) 9. 2 Iftf?J/]Ef?J 
(Seliels) Sell:lSle GyaHiele (~et.al) 

iJyaRiEle ('Fetal) after eu 10 • 0 lll13'/ ]E13' 
t.Faet.iet=i ef Sell:lSle (liVael) 
aHEl Sell:lSle (~et.al) Gyat=iiele 

Net.e1 

See ippeREliu A fer the eyaRiEle aRalysis meth~El appliea~le te the 
speRt ere. 
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• 

APPENDIX A 

ANALYSES 9F SPE!f'l' 9RE ARD 'l'AILIHSB 

Analysis of the Sf3Cflt Of'C aflei t:ailifl§S shall Se }.3CFfOFll\CS 11itfl the 
felle'i:iHrJ 13FeeeeluFe: 

1. FeF eJrt.FaetieH of Sell:lJale GyaHide (l17aei) : 

a. Plaee 599 §Fams ef eiFy s13eRt ere er tailiR§S in 2.5 
liters ef de ieHised water at Heutral pH iH aH air ti§'ht, 
ea1313eei eentaincr. SCleet the eeRtaiflcF siee to miR~misc 
heaa. Sf:Jaee. 

e. Stir mildly fer 24 he\irs at ream temperature. 

e. Filt:cr efltire slurry fFem st:c1.3 ( 1. S) threl:l§h lfe. 4 2 
Whatmaf! paper af!d immediately aHalyse af! aliq\iet fer Wad 
eyaHide. 

d. Cale\ilate Sel\iele CyaHide {Wad) as iH Step (2.d). 

2. Fer elftraetieH ef Sel\iele cyaHide {'Petal) : 

a. Plaee 599 §'rams ef dry speHt ere er tailiH§'S iH 2.5 
~iters ef! distil lea water; aajust te pH 5 with H2Ge'f-.-

e. Stir milaly fer 24 ae\irs at reem temperature iH af! air 
ti§'ht, eapped eeHtaiHer with He fieaa spaee. 

e. Filter the eHtire sl\irry frem Step (2 .e) tfire\i§'h a Ne. 42 
lqflatmafl filteF papef' afld analyac aft aliquot of filtrat:e 
fer Seluele CyaHide {'Petal). Use the remaiHifl§' selia 
fraetieifl ef the sl\irry fer CyaHiae {'Petal) ifl Step {3.). 

a. Cale\ilate Sel\iele CyaHiae ('Petal) as m§' GN/K9" ef selias: 

(1t19"/L GN'E' iH filtrate) Jf 2. 5 

3. Fer aetermiHatieH ef se.l\iele cyaHide (Wad), \ise ."tS'E'M E>2936 82 
€-.-

4. Fer determiHatieH ef CyaHide ('Petal) after eJftraetieH ef 
Sel\iele CyaHide {Wad) jfla Seluele CyaHide ('Petal) iH the 
seliEl fFaetiofl, use AS'FP! na·eac 82 Jx, 'i11th a miRimum of 5 
9"rams ef the selia fraetief! remaiHifl9" 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 alsq 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 
l, 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 

Attachment B-8, Page 2 



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 ben-veen 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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2. 

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. 

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 

4. 

flow capacity of tlie leak detec
tion system. 

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 discJssion 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 

Attachment B-8, Page 7 



established practice. Mitigation 
measures should not be prescrip
tive. 

Ms. Struhsaker closed by reiterating 
their desire to resolve the outs tan ding 
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 reql1irement (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 prob!ems 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 hazardqus 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. 

Chait 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 prov1s1on 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 
doubie 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 \Vhich 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 
mining 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 revfow 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 prov1s10n, 
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 r~quire milling 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 tha.t 
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 Qf 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 YR system. Staff replied that the 
rules do not require A YR but do sup
port remo,.ral 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 
individ'1al or company with no ties to 
either side to evaluate the proposed 
rules. He further requested that the 
Departmt'lnt 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 
\vou!d require time. She \1oiced 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 th.e 
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 avd 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 F AXed 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 ans\ver to their suggested Question 
No. 5 was implicit; Question No. 6 was 
the about the iss:ue 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 b"etter. 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 antl 6) 
would be answered within the conted 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 exteBt jlSssiale 
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 redu.ce 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 detoxifjcation 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 nticessitates 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 
hig.h de1nee of nrobability. 
Director Hansen replied that the De
partment was a~tempting 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 with the miHiHg 
iBelasffy iB geHeFal, aael s13eeiBeally 
with mining companies, mining in
dustzy 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 miHiHg iHdustry iH geHeral, 
aHd speeifieally with mining compa
nies, mining industzy groups. or 
environmental groups active in 
working on mining regulations and 
permitting. 

Chair Wessinger indicated thaf 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 h"ad 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 iri 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 Depar.tment 
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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Attachment A 

Note: At a telephone conference meeting on September 1, 1992, the Environmental 
Quality Commission adopted the following new rules. 

OAR 340-43-006 

OAR 340-43-011 

OAR 340-43-016 

OAR 340-43-021 

OAR 340-43-026 

OAR 340-43-031 

OAR 340-43-035 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

Purpose and Policies 

Definitions 

Permit Required 

Permit Application 

Plans and Specifications 

Design, Construction, Operation and Closure Requirements 

Exemption from State Permits for Hazardous Waste Treatment or 
Disposal Facilities 

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 

Purpose 

General Provisions 

Control of Surface Water Run-On and Run-Off 

Physical Stability of Retaining Structures and Emplaced Mine 
Materials 
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OAR 340-43-060 

OAR 340-43-065 

OAR 340-43-070 

OAR 340-43-075 

OAR 340-43-080 

OAR 340-43-085 

OAR 340-43-090 

OAR 340-43-095 

Protection of Wildlife 

Guidelines for Design, Construction, and Operation of Heap-Leach 
Facilities 

Guidelines for Disposal of Mill Tailings 

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

Guidelines for Heap-Leach and Tailings Disposal Facility Closure 

Post-Closure Monitoring 

Land Disposal of Wastewater 

Guidelines for Open-Pit Closure 

PURPOSE and POLICIES 

340-43-006 

(1) The purpose of these rules and guidelines is to prevent water pollution and protect the · 
quality of the environment and public health in Oregon, consistent with the policies of 
ORS 468B.015 and 468B.020, by requiring application of all available and reasonable 
method 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 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, solution 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 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 consid
ered as additional protection but not in lieu of the protection required by the engi
neered liner system. 
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(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, reuse, or destruction of chemical solutions prior to placement 
of tailings in the tailings disposal facility. 

(c) The closure of heap leach pads and tailings disposal facilities shall prevent future 
release to the environment of residual potentially toxic chemicals contained in the 
facility. 

DEFINITIONS 

340-43-011 

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

(1) "Chemical process mine" means a mining and processing operation for metal-bearing 
ores that uses chemicals 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 

340-43-016 

(1) As required by ORS 468B.050, a person proposing to construct a new chemical mining 
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 
surface 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. 
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(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. 

(3) Prior to issuance of a permit for a chemical process mmmg 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 Department 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 

340-43-021 

(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 shall, at a minimum, contain the information specified 
for the DOGAMI (Department of Geology and Mineral Industries) consolidated 
application under ORS 517.971 (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 for the project, as partial fulfillment of the require
ments of this paragraph. 

(2) The permit application shall, in addition to the information described in Paragraph (1) 
above, include the following information, unless the information has been otherwise 
submitted: 

(a) Climate/meteorology characterization, with supporting data; 

(b) Soils characterization, with supporting data; 

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

(d) Characterization of surface water and groundwater quality; 
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(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; 

(i) Characterization of wastewater (quantity and chemical and physical quality) 
produced by the operation; 

G) Assessment of the potential for 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. 

(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 

340-43-026 

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

(2) 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; 
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(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; 

(d) A facility construction plan including, as applicable, the design of low-permeabili
ty soil barriers, 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. 

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

DESIGN, CONSTRUCTION, OPERATION AND CLOSURE REQUffiEMENTS 

340-43-031 

(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 processed ore disposal facilities shall be designed, con
structed, operated and closed in accordance with the guidelines contained in this 
Division. 

(2) Alternative facilities and methods of control of wastes and potential pollutants may be 
approved by the Department if the permit applicant can demonstrate that the alternate 
facilities and methods will provide environmental protection that is fully equivalent or 
better than that achieved by the facilities specified in the guidelines in Sections 43-040 
to 43-095 of these rules. The burden of proof of fully equivalent protection lies with 
the permit applicant. Written approval of any alternative by the Department shall be 
evidence of acceptance as equivalent or better level of environmental protection. 

(3) A groundwater monitoring plan shall be submitted to, and be approved by the De
partment. Monitoring wells shall be installed for detection of groundwater contami
nation 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. 
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(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, Divi
sion 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. 

PURPOSE 

340-43-040 

GUIDELINES FOR THE DESIGN, CONSTRUCTION, 
OPERATION AND CLOSURE OF CHEMICAL 

MINING OPERATIONS 

(1) This Division establishes criteria for the design, construction, operation and closure of 
chemical mining operations and supplements the provisions of OAR 340-43-006 
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 environmental result is allowed as defined in OAR 
340-43-031. 
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Total Costs to DEQ 

EPA Assistance sought by DEQ 
(75% of $15,000 of ICMA Costs) 

Mike Rosen 

$25,300 

$11,250' 



(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 between waste 

disposal facilities and surface waters. 

(3) 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. 

(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 functional 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 facilities for compliance 
with the approved design and construction specifications. The third-party 
contractor shall regularly document the progress of construction and the Depart
ment shall require the permittee to take corrective action if construction does not 
satisfactorily conform to the approved design and construction specifications. 
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(c) Provide on-site inspections during ongoing operations, including but not limited 
to the loading of the heap, to assure protection of the integrity of the liner system 
and other environmental protection 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 STRUCTURES 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, registered professional and be constructed for long-term stability under 
anticipated loading and seismic conditions. 

(3) 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. 
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PROTECTION OF WILDLIFE 

340-43-060 

(1) Wildlife shall be positively excluded from contact with chemical processing solutions 
and wastewaters containing 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 capacity-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 confirm the critical design storm event and estimate the 
liquid levels in the system over a full seasonal cycle. The liquid mass balance may 
include provision for evaporation. 

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

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

(b) A leak detection system shall be installed immediately 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 
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leak detection system shall consist of appropriately sized collection piping placed 
within a minimum thickness of 12 inches of permeable material (minimum perme
ability of 10·2 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 engineered, 
stable, low permeability soil/clay bottom liner (maximum permeability of 10·1 

cm/sec) with a minimum thickness of 36 inches. 

(d) Each liner system component described in paragraphs (4)(a)-(c) above addresses 
a specific need and purpose with respect to environmental protection. For 
purposes of evaluating alternative facilities and methods of control under OAR 
340-43-031(2), an alternative may be approved if the level of environmetal 
protection intended by each separate liner system component is achieved either 
within the individual component or on a cross component basis. 

(5) The processing chemical pond liner system shall be designed, constructed, and operated 
to meet the following criteria: 

(a) A primary liner consisting, at a minimum, of a continuous flexible-membrane of 
suitable synthetic material shall be provided. This liner shall provide for positive 
containment of processing chemical solutions. 

(b) A leak detection system shall be installed immediately 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 gallons/day-acre within ten weeks of leak 
initiation. The leak detection system shall consist of appropriately sized collection 
piping placed within a layer of permeable material (minimum permeability of 10·2 

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 10·1 cm/sec) with a minimum thickness of 36 inches. 

(d) Each liner system component described in paragraphs (5)(a)-(c) above addresses 
a specific need and purpose with respect to environmental protection. For 
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purposes of evaluating alternative facilities and methods of control under OAR 
340-43-031(2), an alternative may be approved if the level of environmetal 
protection intended by each separate liner system component is achieved either 
within the individual component or on a cross component basis. 

(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 10-•cm/sec) with a minimum thickness of 12 inches, and 

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

(8) 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. 

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

(10) 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. 

(11) 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 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 

340-43-070 

(1) Mill tailings shall be treated by cyanide removal, re-use, or destruction prior to 
disposal to reduce the amount of cyanide introduced into the tailings pond to the lowest 
practicable level. The permittee shall conduct laboratory column tests on mill tailings 
to determine the lowest practicable concentration to which the WAD cyanide (weak-
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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. 

(2) 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. 

(3) 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. 

( 4) The disposal facility 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 

340-43-080 

(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). 
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(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 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. 

(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. 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 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 covering with a composite cover de
signed 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. 
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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. 

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; 

(t) Disposal site assimilative capacity determination; 

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

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 contami
nation 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; 

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

(f) Backfilling of the pit(s) to the level necessary to, in conjunction with other 
appropriate control measures, prevent oxidation of residual acid-generating 
materials. 
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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 
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Response 

Notify the Department; increase 
pumping and monitoring 

Change operating practices 
to reduce leakage 

Repair leaks under Department 
schedule. 
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Attachment A 

Note: At a telephone conference meeting on September 1, 1992, the Environmental 
Quality Commission adopted the following new rules. 

OAR 340-43-006 

OAR 340-43-011 

OAR 340-43-016 

OAR 340-43-021 

OAR 340-43-026 

OAR 340-43-031 

OAR 340-43-035 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

Purpose and Policies 

Definitions 

Permit Required 

Permit Application 

Plans and Specifications 

Design, Construction, Operation and Closure Requirements 

Exemption from State Permits for Hazardous Waste Treatment or 
Disposal Facilities 

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 

Purpose · 

General Provisions 

Control of Surface Water Run-On and Run-Off 

Physical Stability of Retaining Structures and Emplaced Mine 
Materials 
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OAR 340-43-060 

OAR 340-43-065 

OAR 340-43-070 

OAR 340-43-075 

OAR 340-43-080 

OAR 340-43-085 

OAR 340-43-090 

OAR 340-43-095 

Protection of Wildlife 

Guidelines for Design, Construction, and Operation of Heap-Leach 
Facilities 

Guidelines for Disposal of Mill Tailings 

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

Guidelines for Heap-Leach and Tailings Disposal Facility Closure 

Post-Closure Monitoring 

Land Disposal of Wastewater 

Guidelines for Open-Pit Closure 

PURPOSE and POLICIES 

340-43-006 

(1) The purpose of these rules and guidelines is to prevent water pollution and protect the 
quality of the environment and public health in Oregon, consistent with the policies of 
ORS 468B.015 and 468B.020, by requiring application of all available and reasonable 
method 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 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, solution 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 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 consid
ered as additional protection but not in lieu of the protection required by the engi
neered liner system. 
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(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, reuse, or destruction of chemical solutions prior to placement 
of tailings in the tailings disposal facility. 

( c) The closure of heap leach pads and tailings disposal facilities shall prevent future 
release to the environment of residual potentially toxic chemicals contained in the 
facility. 

DEFINITIONS 

340-43-011 

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

(1) "Chemical process mine" means a mining and processing operation for metal-bearing 
ores that uses chemicals 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 

340-43-016 

(1) As required by ORS 468B.050, a person proposing to construct a new chemical mining 
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 
surface 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. 
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(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. 

(3) Prior to issuance of a permit for a chemical process mmmg 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 Department 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 

340-43-021 

(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 shall, at a minimum, contain the information specified 
for the DOGAMI (Department of Geology and Mineral Industries) consolidated 
application under ORS 517.971 (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 for the project, as partial fulfillment of the require
ments of this paragraph. 

(2) The permit application shall, in addition to the information described in Paragraph (1) 
above, include the following information, unless the information has been otherwise 
submitted: 

(a) Climate/meteorology characterization, with supporting data; 

(b) Soils characterization, with supporting data; 

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

(d) Characterization of surface water and groundwater quality; 
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(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; 

(i) Characterization of wastewater (quantity and chemical and physical quality) 
produced by the operation; 

G) Assessment of the potential for 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. 

(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 

340-43-026 

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

(2) 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; 

New Rule ADOPTED 911191 Attachment A, Page 5 



(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; 

(d) A facility construction plan including, as applicable, the design oflow-permeabili
ty soil barriers, 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. 

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

DESIGN, CONSTRUCTION, OPERATION AND CLOSURE REQUIREMENTS 

340-43-031 

(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 processed ore disposal facilities shall be designed, con
structed, operated and closed in accordance with the guidelines contained in this 
Division. 

(2) Alternative facilities and methods of control of wastes and potential pollutants may be 
approved by the Department if the permit applicant can demonstrate that the alternate 
facilities and methods will provide environmental protection that is fully equivalent or 
better than that achieved by the facilities specified in the guidelines in Sections 43-040 
to 43-095 of these rules. The burden of proof of fully equivalent protection lies with 
the permit applicant. Written approval of any alternative by the Department shall be 
evidence of acceptance as equivalent or better level of environmental protection. 

(3) A groundwater monitoring plan shall be submitted to, and be approved by the De
partment. Monitoring wells shall be installed for detection of groundwater contami
nation 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 like! y to occur. 
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(4) The Department may, in accordance with a written compliance schedule, grant 
reasonable time for existing facilities to comply with these rules. 

EXEMPTIONFROMSTATEPERMITFORHAZARDOUSWASTETREATMENTOR 
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, Divi
sion 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. 

PURPOSE 

340-43-040 

GUIDELINES FOR THE DESIGN, CONSTRUCTION, 
OPERATION AND CLOSURE OF CHEMICAL 

MINING OPERATIONS 

(1) This Division establishes criteria for the design, construction, operation and closure of 
chemical mining operations and supplements the provisions of OAR 340-43-006 
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 environmental result is allowed as defined in OAR 
340-43-031. 
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(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 between waste 

disposal facilities and surface waters. 

(3) 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. 

(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 functional 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 facilities for compliance 
with the approved design and construction specifications. The third-party 
contractor shall regularly document the progress of construction and the Depart
ment shall require the permittee to take corrective action if construction does not 
satisfactorily conform to the approved design and construction specifications. 
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(c) Provide on-site inspections during ongoing operations, including but not limited 
to the loading of the heap, to assure protection of the integrity of the liner system 
and other environmental protection 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 STRUCTURES 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, registered professional and be constructed for long-term stability under 
anticipated loading and seismic conditions. 

(3) 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. 
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PROTECTION OF WILDLIFE 

340-43-060 

(1) Wildlife shall be positively excluded from contact with chemical processing solutions 
and wastewaters containing 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 capacity-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 confirm the critical design storm event and estimate the 
liquid levels in the system over a full seasonal cycle. The liquid mass balance may 
include provision for evaporation. 

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

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

(b) A leak detection system shall be installed immediately 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 
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leak detection system shall consist of appropriately sized collection piping placed 
within a minimum thickness of 12 inches of permeable material (minimum perme
ability of 10-2 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 engineered, 
stable, low permeability soil/clay bottom liner (maximum permeability of 10-1 

cm/sec) with a minimum thickness of 36 inches. 

(d) Each liner system component described in paragraphs (4)(a)-(c) above addresses 
a specific need and purpose with respect to environmental protection. For 
purposes of evaluating alternative facilities and methods of control under OAR 
340-43-031(2), an alternative may be approved if the level of environmetal 
protection intended by each separate liner system component is achieved either 
within the individual component or on a cross component basis. 

(5) The processing chemical pond liner system shall be designed, constructed, and operated 
to meet the following criteria: 

(a) A primary liner consisting, at a minimum, of a continuous flexible-membrane of 
suitable synthetic material shall be provided. This liner shall provide for positive 
containment of processing chemical solutions. 

(b) A leak detection system shall be installed immediate! y 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 gallons/ day-acre within ten weeks of leak 
initiation. The leak detection system shall consist of appropriately sized collection 
piping placed within a layer of permeable material (minimum permeability of 10-2 

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 10-1 cm/sec) with a minimum thickness of 36 inches. 

(d) Each liner system component described in paragraphs (5)(a)-(c) above addresses 
a specific need and purpose with respect to environmental protection. For 
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purposes of evaluating alternative facilities and methods of control under OAR 
340-43-031(2), an alternative may be approved if the level of environmetal 
protection intended by each separate liner system component is achieved either 
within the individual component or on a cross component basis. 

(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 10 .. cm/sec) with a minimum thickness of 12 inches, and 

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

(8) 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. 

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

(10) 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. 

(11) 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 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 

340-43-070 

(1) Mill tailings shall be treated by cyanide removal, re-use, or destruction prior to 
disposal to reduce the amount of cyanide introduced into the tailings pond to the lowest 
practicable level. The permittee shall conduct laboratory column tests on mill tailings 
to determine the lowest practicable concentration to which the WAD cyanide (weak-
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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. 

(2) 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. 

(3) 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. 

(4) The disposal facility 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 

340-43-080 

(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). 

New Rule ADOPTED 911191 Attachment A, Page 13 



(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 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. 

(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. 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 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 covering with a composite cover de
signed 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. 
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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. 

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; 
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(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 

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 contami
nation 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 mmmg 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; 

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

(t) Backfilling of the pit(s) to the level necessary to, in conjunction with other 
appropriate control measures, prevent oxidation of residual acid-generating 
materials. 
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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 

TABLE2 

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 

New Rule ADOPTED 911191 

Response 

Notify the Department; increase 
pumping and monitoring 

Change operating practices 
to reduce leakage 

Repair leaks under Department 
schedule. 
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State of Oregon 
Department of Environmental Quality Memorandum 

Date: August 19, 1992 

To: Environmental Quality Commission 

\ ! 
Fred Hansen, Director \'--·\___;'-

-----
From: 

Subject: Proposed Chemical Mining Rules 

At the meeting on August 7, 1992, the Commission indicated acceptance of the 
Department recommendation for adoption of the proposed chemical mining rules with 
changes in the following areas: 

• The wording for proposed as Alternative 2 for both the heap leach pad liner [OAR 
340-43-065(4) on pages 14-15] and processing chemical pond liner [OAR 340-45-
065(5) on pages 15-16] was accepted to replace the 12/13/91 draft wording 
labeled Alternative 1. 

• The Commission directed the Department to develop additional wording to clearly 
convey the intent that alternative liner systems can be approved provided that the 
level of environmental protection intended by each component of the liner system 
specified in the rule (primary liner, leak detection system, secondary liner) is 
achieved, either within the component or on a cross component basis. This new 
wording appears as OAR 340-43-065(4)(d) on page 15 and (5)(d) on pages 16-17. 

• The wording of the Purpose and Policies [OAR 340-43-006(2)(b) on page 3] and 
the Guidelines for Disposal of Mill Tailings [OAR 340-43-070(1) on page 18] was 
modified to allow "destruction" of cyanide in mill tailings as an alternative to 
removal and reuse. 

The attached rule draft (Attachment A dated 8/13/92) displays the changes made to the 
8/7 /92 draft in response to the Commission direction in the traditional way: new 
wording is underlined, and deleted wording is [eHelesed iH er11ekets 11Hd stn1ek H1ret1gh]. 
For easy reference, the wording changes appear on pages 3, 14-17, and 18. 

It is recommended that the Commission adopt the proposed chemical mining rules as 
presented in Attachment A. 



August 17, 1992 Markup following 
August 7, 1992 EQC Consideration Attachment A 

Note: At its 8/7/92 meeting, the Environmental Quality Commission considered 
proposed rules dated 8/7/92, and accepted the Department recommendations 
with some changes as noted in this draft. This 8/ 17 /92 draft deletes the 
underlining from new text and removes text that was shown struck through 
in the 8/7/92 draft. It then shows changes made in response to Commission 
discussions in the following manner: 

OAR 340-43-006 

OAR 340-43-011 

OAR 340-43-016 

Underlined text is proposed language to be added to the rule draft as a 
result of the Commission discussions on 8/7 /92. 

[Bf11eketea 11116 stfl!ek thfellgh] text is proposed language to be deleted 
from the rule draft as a result of the Commission discussions on 8/7 /92. 

RULES PROPOSAL: 

OREGON ADMINISTRATIVE RULES 

CHAPTER 340 

DIVISION 43 

CHEMICAL MINING 

Purpose and Policies 

Definitions 

Permit Required 

Renumbering of some rules 
and other minor "house 
keeping n amendments pro
posed in the 817192 rule 
draft were accepted by the 
Commission on 817192. 

OAR 340-43-021 Permit Application 

OAR 340-43-026 Plans and Specifications 

OAR 340-43-031 Design, Construction, Operation 
and Closure Requirements 
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OAR 340-43-035 Exemption from State Permits for 
Hazardous Waste Treatment or 
Disposal Facilities 

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 

OAR 340-43-075 

Oi~ .. R 340-43-080 

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 

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

Guidelines fer 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 
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PURPOSE and POLICIES 

340-43-006 

( 1) 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 method 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,. EaRdJ reuse ... 
or destruction of chemical solutions prior to 
placement of tailings in the tailings disposal 
facility. 

RULE DRAFT (8117192) 

This section reflects amend
ments to this rule as pro
posed in the 817192 draft 
and accepted by the Com
mission. 

This section [340-43-006(2)] 
was new language proposed 
in the 817192 rule draft. It 
was accepted by the Com
mission with amendments to 
(b) reflected below. 

This paragraph was 
amended by the Commission 
to be consistent with the 
change made in rule 340-
43-070 to not require reuse 
and to allow destruction 
technology to be used. 
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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 

340-43-011 

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

(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 

340-43-016 

(1) As required by ORS 468B.050, a person proposing to 
construct a new chemical mining operation, commenc
ing 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 surface 
waters or a WPCF (Water Pollution Control Facility) 

RULE DRAFT (8117192) 
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the minor clarifying amend
ment proposed in the 817192 
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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 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 
Department 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 

340-43-021 

(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 shall, at a minimum, 
contain the information specified for the DOGAMI 
(Department of Geology and Mineral Industries) 
consolidated application under ORS 517.971 (Section 
13, Chapter 735, 1991 Oregon Laws). The Depart
ment will also use the information contained in NEPA 
(National Environmental Policy Act), EA (Environ
mental Assessment), or EIS (Environmental Impact 
Statement) documents, if they are required for the 

RULE DRAFT (8117192) 
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this new paragraph as 
proposed in the 817192 
draft. 

This paragraph reflects 
clarifying amendments 
proposed in the 817192 draft 
and accepted by the Com
mission. 
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project, as partial fulfillment of the requirements of 
this paragraph. 

(2) The permit application shall, in addition to the infor
mation described in Paragraph (1) 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; 

G) 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 

340-43-026 

(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 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 con
veyance 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; 

RULE DRAFT (8117192) 

Sections (2) and (3) of this 
rule reflect clarifying 
amendments proposed by the 
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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 writing, 
before construction of the facilities may be started. 

DESIGN, CONSTRUCTION, OPERATION AND 
CLOSURE REQUffiEMENTS 

340-43-031 

( l) 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) Alternative facilities and methods of control of wastes 
and potential pollutants may be approved by the De
partment if the permit applicant can demonstrate that 
the alternate facilities and methods will provide envi
ronmental protection that is fully equivalent or better 
than that achieved by the facilities specified in the 
guidelines in Sections 43-040 to 43-095 of these rules. 
The burden of proof of fully equivalent protection lies 
with the permit applicant. Written approval of any 
alternative by the Department shall be evidence of 

RULE DRAFT (8117192) 
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acceptance as equivalent or better level of environmen
tal protection. 

(3) A groundwater monitoring plan shall be submitted to, 
and be approved by the Department. Monitoring wells 
shall be installed for detection of groundwater contami
nation 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 
340-43-006 through OAR340-43-035. These criteria 
are intended to establish the minimum level of environ
mental 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 environmental 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 
leak detection means for preventing and detecting 
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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 facilities for compliance with the 
approved design and construction specifications. 
The third-party contractor shall regularly docu
ment the progress of construction and the Depart
ment shall require the permittee to take corrective 
action if construction does not satisfactorily 
conform to the approved design and construction 
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 
the liner system and other environmental protec
tion measures. 
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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
structed to a lesser standard if it can be shown that 
they pose no, or minimal, threat to public safety or the 
environment. 
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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. 
The liquid mass balance may include provision for 
evaporation. 
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[lleev Leeelt Ped Liaer hlteraetive 1l 

[(4) The heltfl leeeh fJad lifter sys!effi shall be ef !fifJle lifter 
eefts!n1e!ieft wi!h be!weeft li11er leak de!ee!ie11 eeftsis! 
iftg ef: 

(a) !1a eagiaee1eft, sfftllle, le'+v fJertH:eahilit)! seil/elay 
be!!elft li11er (ffitlltiffittffi eeeffieieft! ef fJeflfteebili!y 
ef--H>:! em/see) v1itk a miaimam tkiekness ef 3€> 
i11ehes; 

(b) Ceft!iftaeas flaible 1He!Bbrafte IHiddle efte !6fl 
lifters ef sttitable sy11Ehe!ie ffiaterial separa!ed by 
a miaimam ef 12 iaehes ef permee!lle meterie:l 
(miaimt:1m f)ermeahilit}l ef lQ:: em/see); 

(e) A leak de!eetie11 systeffi betv1eeH the syft!he!ie 
lifters e1tf!able ef de!ee!iftg leakage ef 4QQ gal 
leas/day aere l;;ithia teH v1eeks ef leak iHitiatiea.] 

[Heep Leeelt Ped Liaer Alteraetive 21 

(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-
~to.1 ... ho.lruu th""' ......... ;....,. ... f'' 1;,.... ...... &,.....,. t-ho. .... Ur...._....,..,.,. ,...+ u "-'A] v""-'-V n 1""' p• .l.t.uu ] .1..iu,,.,.1 lV.i 1.u¥ p pv.:t-.... v1. 

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 
detection system shall consist of appropriately 
sized collection piping placed within a minimum 
thickness of 12 inches of permeable material 
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(minimum permeability of 10·2 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 10·1 cm/sec) with 
a minimum thickness of 36 inches. 

Cd) Each liner system component described in para
graphs C4)(a)-(c) above addresses a specific need 
and purpose with res.pect to environmental protec
tion. For purposes of evaluating alternative 
facilities and methods of control under OAR 340-
43-031<2). an alternative may be approved if the 
level of environmetal protection intended by each 
separate liner system component is achieved either 
within the individual component or on a cross 
component basis. 

[PraeessiHg Chemieel PaH!I LiHeP AlterHetive 11 

[(5) The fJfeeessi11g ehem:ieal pe11tl li11efs shall he ef tfiple 
liaer eeHstrHetiea vlith Betv1eea lit1er lealc tleteetieR 
ee11sisti11g ef: 

(a) Aa eagiaeered, staBle, lev1 permeabilit)· seil/elay 
hettem: li11er (m:axim:em perm:eahility ef l~ 
em/see) 'Nitlt a mioilflHfft ~ielmess ef 36 iaehes; 

(a) Ce11ti11eees flexihle m:emhr1111e m:itltlle 11116 tep 
li11ers ef seitahle sy11thetie m:11teri11l sep11F11tetl hy 
e perm:eahle m:11teri11l (m:i11im:em: eeeffieie11t ef 
perm:eahility ef rn:: em/see); 

RULE DRAFT (8117192) 

This new language was 
added based on 817192 
Commission discussions to 
clarify the Commission 
intent with respect to evalu
ation of equivalent environ
mental protection of liner 
system alternatives proposed 
by a permit applicant. 

The Commission selected 
Alternative 2 presented 
below. Therefore, this 
wording from the 12113191 
and 817192 rule drafts is 
deleted. 
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(e) A leak deteetieft system eetweeft the syftthetie 
lifters eaJ.laBle ef deteetiftg leak-age ef 4 GG gal 
lefts/day aere, withift teH weeks ef leak iftitiatieft.] 

[Pfeeessiag Chemieal Pead Liaer hlteraafrve 2) 

(5) The processing chemical pond liner system shall be 
designed, constructed, and operated to meet the follow
ing criteria: 

(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. 

(b) 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 10·2 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 
"ll .,..,.,...:...,..,.,,....,..,,A n+nl...1.,. 1 ........ _,,, _ _... ........ 1...~1~11-......... ~11,..1 ..... 
a .l ""'li6J..lJ.\,;\,;.l\_,U' .:>LQ.VJ.~, .lUVV pC.11UC4U.l.lll.)' ;)U.1.1/\.JJ.4)' 

bottom liner (maximum permeability of 10-' 
cm/sec) with a minimum thickness of 36 inches. 

(d) Each liner system component described in para
graphs (5)(a)-(c) above addresses a specific need 
and puroose with resoect to environmental protec
tion. For purposes of evaluating alternative 
facilities and methods of control under OAR 340-

RULE DRAFT (8117192) 

This wording reflects the 
alternative from the 817192 
rule draft for processing 
chemical pond liners that 
was accepted by the Com
m1sswn. A new subpara
graph (d) is presented below 
to incorporate the intent 
discussed by the Commis
sion on 817192. 

This new · language was 
added based on 817192 
Commission discussions to 
clarify the Commission 
intent with respect to evalu-
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43-031(2). an alternative may be approved if the 
level of environmetal protection intended by each 
separate liner system component is achieved either 
within the individual component or on a cross 
component basis. 

(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-' 
cm/sec) with a minimum thickness of 12 inches, 
and 

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

(8) 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. 

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

(10) 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. 

(11) 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-

RULE DRAFT (8117192) 

ation of equivalent environ
mental protection of liner 
system alternatives proposed 
by a permit applicant. 
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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 .. ftHtet 
re-use. or destruction prior to disposal to reduce the 
amount of cyanide introduced into the tailings pond.JQ 
the lowest practicable level. [CheH1ie11l eitiEi11tie11 ef 
ether H1e1111s shall be 11EiEiitie11111ly 11seEi, if 11eeess11Fy, 
pFief te Eiispesal te FeEi11ee the 'NAD ey1111iEie le't·el i11 
the li11:11iEi ff11etie11 ef the t11i:li11gs.] 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. 

(2) 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. 

(3) The disposal facility shall be lined with a composite 
doubie iiner consisting of a fiexibie-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-

RULE DRAFT (8117192) 

This rule was amended by 
the Commission on 817192, 
following extensive discus
sion. The amendments 
allows the permit applicant 
to select cyanide destruction 
methodology for reducing 
the amount of cyanide enter
ing the tailings pond. The 
amendments also require 
that the technology selected 
be designed and operated to 
achieve the lowest practica
ble level of cyanide in the 
tailings pond. 

Attachment A, Page 18 



88/052. "Lining of Waste Containment and Other 
Impoundment Facilities. September. 1988. 

( 4) The disposal facility shall be provided with a leachate 
collection system above the liner suitable for monitor
ing, 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 

340-43-080 

(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 
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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 
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. 
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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. 

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; 
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(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. 

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 notmeet 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; 
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(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; 

(t) Backfilling of the pit(s) above the water table to 
reduce oxidation of residual acid-generating 
materials. 
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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 (8117192) 

Response 

Notify the Department; increase 
pumping and monitoring 

Change operating practices 
to reduce leakage 

Repair leaks under Department 
schedule. 
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August 27, 1992 

OREGON MINING COUNCIL 
200CenturyTower, 1201S.W.12th Avenue 

Portland, Oregon 97205 
(503) 227-5591 

DfJ".>' I - . 

:,' :1 1 ! Orip:1r, 

i ::;;.! (l!l/L~TY 

!. ''r.· ' ·.> 
Mr. William Wessinger, Chair 
Environmental Quality Commission 
121 SW Salmon, Suite 1100 
Portland, Oregon 97204 OFFICE OF THE D">r.-.·~·o"> 

ll\~-\.1j !' 
Dear Mr. Wessinger: 

I feel it is important to respond to recent references related to 
cyanide impacts at the Landusky Mine in Montana and the Summitville 
Mine in Colorado. Both of these operations utilize "valley-fill" 
heap leach designs. As you are aware, the proposed Chemical Mining 
Rules require the operator, " . . . prevent an accumulation of 
process chemical within the heap greater than 24 inches in depth.", 
OAR 340-43-065 ( 8). Neither of these operations could be permitted 
in Oregon as solutions typically accumulate in a valley-fill heap 
in the order of tens of feet. 

The long term fate of residual cyanide in the heaps of potential 
operations in Oregon has also repeatedly been raised as a concern. 
The reference identified to support this concern has been the 
Environmental Assessment (EA) for the Landusky Mine Expansion in 
Montana (May 11, 1990). Subsequent to the release of this EA, a 
research project was commissioned which included a study of the 
fate of cyanide at this facility. A final report titled "Cyanide 
Degradation and Decommissioning of Spent· Heap-Leach Ore at the 
Landusky Mine" was issued on December 28, 1990. Its authors 
concluded that natural degradation of residual cyanide will bring 
the facility into compliance with regulatory standards for cyanide 
within 6 to 10 years. 

Again, I must caution that these comparisons of valley-fill heaps 
and potential Oregon operations are largely misleading and 
inappropriate. 

Sincz;~y, 

Jo~~~~ehair 
Oregon Mining Council 

cc: Dr. Emery Castle 
Mr. Henry Lorenzen 
Ms. Carol Whipple 
Ms. Linda R. McMahan 

Mr. Frederic Hansen 
Mr. Harold L. Sawyer 



Concerned Citizens For Responsible Mining 

• P.O. Box 957 • Ontario, Oregon 97914 • 

William Wessinger 
121 S.W. Salmon 
Suite 1100 
Portland, Oregon 97204 

Dear Chair Wessinger, 

August 28, 1992 

The intent of this correspondence is to express our 
support of language revisions recently incorporated into the 
draft of the proposed DEQ chemical mining rules. We 
encourage adoption of standards which package flexibility 
with strong environmental protection: the revised rules 
provide that benefit. 

Thank you for your consideration. 

Sincerely, 

Carolyn Brown 
CCRM 

State ol Oregon UALl1'1 
DEPAR1M~~1 Of cNVl'~NMEN1Al Q ·\'1, 

F . : ic:.J 1; 
1· ... ·.-~· -,.~,: 
\ 

•. \...,.. -r '-·~C') 
\\l>' r;·r 

Off\CE OF THE DIRECTOR 



State of Oregon 
Department of Environmental Quality Memorandum 

Date: August 28, 1992 

To: rf Linda McMahan, Commissioner, EQC 

From Kent Ashbaker, Manager 
Water Quality, Northwest Region 

Subject: Requested Information on cyanide Interactions 

I apologize for being so slow in getting this information to you. 
With the one who knew where all of this information is, not 
around anymore and others on vacation, it has taken some time to 
go through the boxes of mining information and search for the 
material you requested. I hope that the information is helpful. 

Document # 1 includes a page which shows a number of cyanide 
removal or destruction methods and their ability to remove some 
basic complexes. In also includes two pages on the AVR process. 
This is the process which we had proposed for cyanide removal and 
re-use. The last page on that document has back to back tables. 
Table 3 shows some of the chemical characteristics of untreated 
tailings water. Table 4 shows some of the chemical 
characteristics of AVR treated water. We would have liked to be 
able to have a table which compared the alkaline chlorination 
process with the other two, but we couldn't find one. 

Document # 2 is an informational memo put out by the state of 
California. 

Document # 3 is an explanation of 7 different cyanide removal 
processes with some of the chemical reactions. 

If you have any specific questions, please let me know and I will 
try to find an answer for you. 

cc: Fred Hansen 
Lydia Taylor 
Chairman Wessinger 
Harold Sawyer 

DEPARH '! \, 



Method 

d20 
natural 
AVR 
alk. chlor 
biodegradation 
INCO/S02 

:ti- I 

Cyanide Destruction Methods 

Suitable for Removal of 

CN/HCN Zn/Cd 
metal complex 

Cu/N Fe(CN)6-3 CNS 
metal complex 

yes yes yes part part no no 
yes part part no no no part 
yes yes yes yes yes yes part 
yes yes yes yes yes no yes 
yes yes yes yes yes. ? yes 
yes yes yes no part yes ? 
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ACIDIFICATION- VOLATILIZATION-REGENERATION (AVR.) 

Although the Mills-Crowe AVR process is well-known, it has seen little 
application in many years, and possibly its use had been completely discont~nued 
until only recently. Hydrogen cyanide (HCN) is extremely volatile and 
consequently can be readily stripped from solutions by air-sparging, 
particularly at low pH. The low pH is essential to promote the dissociation of 
cyanide-metal complexes to form HCN at practical rates. The AVR process 
consists of acidifying waste cyanide-bearing solutions or slurries to pH 2-3 
with H2S04, volatilizing the resulting HCN by intense air stripping and 
recovering the HCN by absorption in an alkaline solution, i.e., NaOH or Ca(OH)2. 
The recovered HCN is recycled to the cyanidation circuit, Counter-current 
towers have been used for both HCN stripping and absorption. Some cyanide 
containing solids, i.e., CuCN, Cu2Fe(CN)6, remain in the acidified solution. 
Dissolved metals, i.e., Cu, ~i and Zn also remain in solution and are 
precipitated as hydroxides in a subsequent step by neutralization with lime. 

The principal AVR reactions are shown by the equations: 

Acidification 

Absorpcion 

Ca(CN)z + HzS04 - CaS04 + 2HCN 

2HCN + Ca(OH)2 --- Ca(CN)2 + 2H20 

The AVR process was used by the Hudso~ Bay Mining and Smelting Company 
in Flin Flon from 1935 to 1978 to recover cyanide from waste barren solution 
(16). At that.'plant 91% of the "regenerable" cyanide was recovered. 
"Regenerable" cyanide was the amount of cyanide which could be released from the 
barren solution in a laboratory acidification cest. 

More recently AMOK Limited at their Cluff Lake mill treated 6,500 
tonnes of uranium leach tailings for their gold content using the ClP process 
(17). An AVR system, operated in the bacch mode, was used to recover cyanide 
from CIP tailings. The acidificacion step was done by adding H2S04 to pH 3-4 in 
a vigourously air-agitated tank and the recovery of HCN was carried out in a 
counter-currently operated absorption tower. Over 90% removal. of the cyanide 
from the CIP tailings slurry was reported. 

Staff at CANMET have investigated the AVR process over the past few 
years. Initially they worked with the standard AVR process but found that 
air-stripping HCN from the total volume of waste barren solution was unduly 
expensive (18). Subsequently, their efforts have led to substantial 
modifications of the process whereby most of the HCN is recovered from acidified 
waste barren. solution as Ca(CN)z by iiming and only a small fraction of HCN 
needs to be recovered by the more costly air-stripping HCN absorption step (19). 
The process as demonstrated in the laboratory has been capable of producing 
final effluents containing less than l mg/L total cyanide and below 0,5 mg/L for 
each of the metals copper, iron, nickel and· zinc. 

Since 1985, Golconda Minerals has been recovering gold by cyanidation 
from mill tailings at its Beaconsfield mine in Tasmania. In February 1987, 
Golconda placed a plant in operation using the AVR process to treat 1200 
tonnes/day of tailings pond w~ter (20). 
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The trea~ment plant flowsheet is shown in Figure 7 •. At this plant 
tailings pond decant is acidified to pH 2-3 with H1S04. The solids formed 
during acidification are separated by clarification and sand filtration before 
HCN 'is air-stripped from solution in counter-currently operated packed towers. 
Hydrogen cyanide is then absorbed in towers from the air stream in a 10% NaOH 
solution and the recovered NaCN is recirculated to cyanidation. The barren 
solution from the aeration columns is sent to carbon columns for the recovery of 
residual gold and then released. The carbon columns also reduce the residual 
level of cyanide in the water. Performance data for the treatment plant are 
presented in Table 10. 

SETIUHG 
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FIGURE 7 
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GOLCONDA CYANIDE REGENERATION PROCESS 

TABLE 10 GOLCONDA TREATMENT PLANT DATA 

Analyses ( mg/L) 
Tailings Pond Clarified Aerator 

D·ecant Solution Discharge 

200 115 2 - 4 

10 - 30 110 0.2 - 0.5 

200 <1 < 1 

50 - 100 < 1 < 1 

1 - 2 < 1 < .1 

5 - 30 < 1 < 1 

0.08 o.oa o.oa 

r'"l---- ...... 

C Column 
Discharge 

1 - 2 

0.1 - 0.3 

< 1 

<1 

<1 

<l 

o. 01 



TABLE 3 

CHEMICAL CHARACTERISTICS OF UNTREATED TAILINGS IMPOUNDMENT WATER 

Parameter <1.2 > Concentration Range Average Concentration 

Arsenic 0.36 

Cadmium 0.01 

Chromium 0.01 

Cobalt 0.21 

Copper 2.6 - 2.7 2.6 

Iron 16.0 

· Lead 0.08 - 0.20 0.14 

Mercury 0.01 - 0.024 0.016 

Nickel 0.20 

Silver 2.0 - 2.1 2.0 

Zinc 91.9 - 96.4 93.3 

Thiocyanate , 30.1 - 36.6 33.6 

Total Cyanide 310 - 340 330 

Method-C Cyanide 270 - 320 294 

Ammonia (as N) 19.0 - 19.6 19.3 

pH (in pH units) 10.4 - 10.5 ·10.4 

All concentrations in mg/L, unless otherwise stated. (1) 

(2) All values are the result of direct analysis of the samples. 



TABLE 4 

CHEMICAL CHARACTERISTICS OF THE AVR TREATED WATER 

Parameter <1
•
2

' Concentration Range Average Concentration 

Arsenic 0.01 - 0.02 om 
Cadmium 0.004 - 0.004 0.004 

Chromium <0.01 - <0.02 <0.02 

Cobalt 0.15-0.18 0.16 

Copper 0.28 - 0.55 0.39 

Iron 0.05 - 0.09 0.07 

Lead 0.05 - 0.20 0.10 

Mercury 0.013 - 0.015 0.014 

Nickel 2.05 - 0.10 0.09 

Silver 0.5 - 1.1 0.9 

Zinc 0.04 - 0.13 0.09 

Thiocyanate 27.4 - 36.6 31.3 

Total Cyanide 1.3 - 2.3 1.7 

Method-C Cyanide 0.7-1.6 1.2 

Ammonia (as N) 13.8 - 21.3 18.6 

Nitrate (as N) 20.0 - 31.4 25.4 

Sulfate 1200 - 1600 145.0 

pH (in pH units) 9.5 - 9.8 

All concentrations in mg/L, unless otherwise stated. (1) 

(2) ,.6,!J values are the result of direct analysis of the sa.n-1ples. 
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INTERNAL MEMO 

TO· 0. R. Butterfield :;::;-, [i": Ci r;-: G FRO!y1:IDr:-., Ranjit S. Gill, 
___ E_x_e-cu_t_i_v_e_O_f_f_i_c_e_r ____ /_,i_'i_,{_.Lo,,_! ....,..ls,.,....J :.'.,, J \J LL j [}! fl , E.S. IV 

LIL! /~UG 24193? LJdJ . I ~~ ~/:/ 
DATE: _A_p_r_i_l_zz_, _1_9_8_7 ________ V

1
_
0
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SUBJECT: CYANIDE REQUIREMENTS FOR CltAN.lDA:TI:ON:rEROC~S:yWASTES 

· Regional Board staff are frequently required to issue waste discharge 
requirements for mining operations that utilize cyanidation process in the 
recovery of gold and silver. The staff issues the requirements to protect 
the environment from .adverse impact of cyanide-containing wastewater and 
solid waste. 

In the course of working with mining operations that utilize cyanidation 
process, the Regional Board staff have realized the need to standardize, 
subject to site specific review, the. requirements for the various cyanide 
compounds and their reaction products in the mine effluent and slurries. I 
am writing this memo to assist our staff in formulating such requirements. 
To substantiate the standard requirements proposed later in the text, I 
offer the following discussion on a) cyanide species encountered in mine 
effluent; b) environmental fate of cyanides; c) toxicity of cyanides; d) 
analytical methods of cyanide determination; and e) methods of cyanide 
destr.uction. · · 

A. Cyanide Species in Cyanidation Effluents 

SWRCB 326A {4/75) 

SURNAME: 

Cyanide comprises a large class of organic and inorganic chemical 
compounds with each member containing a cyano group ( c;N) as part of 
its molecular structure. Cyanides generally encountered in the 
cyanidation mine effluents and slurries may be classified into three 
broad groups: 

1) Free Cyanide 

2) 

Free cyanide is defined as the sum of cyanide anion (CN -J and 
hydrogen cyanide gas (HCN). In so 1 uti on the re 1 ati onshi p between 
CN'" and HCN is highly pH dependent. 

CN- + H20 f--1 HCN + OH-

The pKa of HCN, 
is at pH 9.367. 
present as 100% 
1 00% HCN. 

Simple Cyanides 

where the concentrations of CN- and HCN are equal, 
In solution at pH 11 and above, free cyanide is 

CN -, and at pH 7 and be l OVI, cyanide is present as 

Simple cyanides are represented by the formula A (CN)' , where A is 
an alkali (sodium, potassium, ammonium) or metal, and x, the 
valence of A, represents the number of cyano groups present in the 
molecule. Soluble compounds, particularly the alkali cyanides, 
ionize to release cyanide anions according to the following 
equation: 
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There is a wide range of solubilities for the simple cyanides 
which are influenced the most by pH and temperature. The 
hydrolytic reaction of cyanide ions with water produces 
hydrocyanic acid according to the following equation: 

Suubsequent behavior then is the same as for HCN. 

3) Complex Cyanides 

The complex alkali-metallic cyanides can generally be 
represented by the formula Ay M(CN)x, where A is the 
alkali (sodium, potassium, ammonium). M is the heavy 
metal (copper, nickel, silver, zinc, Cadmium, .ferrous· or 
ferric iron, or others), and x is the number of CN~ 
groups equal to the valence of A taken y times plus the 
valence of the heavy metal. The soluble complex 
cyanides dissociate into complex anions M (CN)x- rather 
than the CN-groups (e.g.): · 

AyM (CN)x ( )yA+(x) + (M(CN)x)-YW 

W is the oxidation state of A in the original molecule. 

The complex anion can .then undergo· further dissocia.tion 
The hydrolytic reaction of CN- with water produces HCN. 
behavior would then be the same as for HCN. 

releasing CN
Subsequent 

Although simple cyanides such as sodium cyanide and potassium cyanide 
readily dissociate and hydrolize to form CN- .and HCN, the 
metallocyanide complex anions have a wide range of stabilities. Zinc 
and Cadmium cyanide complexes dissociate rapidly and nearly completely 
in dilute solutions, whereas the stabiliiy of the copper and nickel 
metallocyanide anions are pH dependent. Cyanide complexes of iron 
dissociate very little, but they are subject to rapid and complete 
photo decomposition which results in release of CN- in natural light. 

The high toxicity of free cyanide is well documented (1, 2, 3, 8), and 
therefore the Regiona.l Board staff can justify stringent requirements 
to control its discharge. By comparison, the toxicity of complex 
cyanides is relatively low. For this reason, on many occasions the 
dischargers ask the Regional Board staff to waive the requirements for 
complex cyanides (commonly referred to as total cyanide). The 
preceding discussion on the dissociation of complex cyanides to free 
cyanides, however, demonstrates the need for us to issue requirements 
for complex cyanides present in cyanidation process wastes. 

In summary, cyanide in cyanidation process wastes is generally present 
as free cyanide, simple cyanides and complex cyanides. The simple 
cyanides and complex cyanides can dissociate to release free cyanide. 

"· 
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We must issue requirements to control discharge of free cyanide, 
because of its high toxicity, and for complex cyanides, because of 
their dissociation to free cyanide, to protect the environment. 

B. Environmental Fate of Cyanide 

Limited information is available on the fate of cyanide from 
cyanidation operations in the environment (soils, waters, tailing 
dumps, and others). Temperature, pH, sunlight, bacteria, organic and 
inorganic materials, types of soils, water chemistry, mineral make-up 
of tailings, permeability of soils, tailings type, and concentration 
and solubility of cyanide compounds, a 11 have an effect on the ultimate 
fate of cyanide in the environment. For example, HCN can be removed from 
solution by volatilization. However, volatilization is generally 
influenced by pH, temperature, interface area, concentration, and 
agitation. Degree and rate of HCN volatilization, therefore, varies 
significantly from site to site. 

Similarly, fate of complex cyanides in the cyanidation effluents and 
slurries varies vastly depending upon the conditions of the associated 
environment. According to Ford and Smith (14), about 28 elements can 
form complexes with cyanides to produce about 72 metallocyanide 
complexes; each exhibits a varying degree of persistence in the 
environment.depending upon whether it is in a solid or an aqueous 
phase. In an aqueous phase pH, dissolved oxygen concentration, ultra
violet radiation, and availability of other complexing agents affect 
persistence and mobility. In the solid phase most complexes remain 
inert. However, complex cyanides in the soli·d phase can solublize 
readily as a function of the associated soil and water chemistry. Once 
in the aqueous phase, the complexed cyanides can migrate with relative 
ease (5). For example, ferro- and ferri-cyanide when present in the 
solid phase and shielded from ultraviolet light are stable and 
relatively nontoxic compounds. However, these anions can solublize and 
leach readily from their resident sites and reach surface waters (5). 
Subsequent irradiation by sunlight would result in the production of 
highly toxic free cyanide. Our staff, therefore, ·must issue stringent 
requirements for the soluble fraction of the complex cyanides present 
in the solid phase of cyanidation tailings. 

Environmental concern regarding extremely reactive and.toxic free 
cyanides .. i~ easily conceived. The so-called stable and relatively non
toxic complex cyanides should also be of major environmental concern 
because of their persistence and decomposition to free cs·anides.o 
Analytical chemist Pohland remarked, "Metal complexes, on the other 
hand, decompose slowly with simultaneous appearance of cyanide and 
cyanate ions. Therefore, pollution of the environment with the so
called 'stable' cyanide complexes must be avoided." (6). 

Freque.ntly, dischargers ask the Regi ona 1 Board staff to rel ax or waive 
the requirements for cyanide in cyanidation process wastes. They cite 
natural attenuation as mechanism for elimination of cyanide in the 
tailings. Natural rate and extent of cyanide attenuation, as 
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described in the preceding discussion, greatly aepends on the nature of 
cyanide compounds present in the cyanidation process waste, type of 
waste, and the ~ssociated environment. For example, if a relatively 
clear, barren solution.containing mostly free cyanide is discharged to a 
shallow lined pond with provisions for aeration, the free cyanide 
present will likely degrade to background levels over a period of time. 
If; however, tailing slurry from a cyanidation process containing. a 
mixture of free,· simple and complex cyanides is discharged to an 
unlined disposal area, the solution contained in the slurry and/or the 
precipitation percolating through the tailings can, with time, actually 
end up with higher cyanide concentrations than initially present in the 
slurry and consequently contaminate ground and surface. waters. Such an 
incidence exists at Noranda Grey Eagle Mine in Region 1. (Personal 
communication with David Evans, WRCE, Region 1.). The Regional Board. 
staff, therefore, should require accurate knowledge of the fate of 
cyanide under site specific conditions before making the requirements. 
less stringent than those proposed· later in this report. 

C. Toxicity of Cyanide 

·Free cyanide is extremely toxic to most living organisms. The EPA has 
established 3.5 ug/l (.0035 mg/l) as the ambient water quality criteria 
for free cyanide to protect aquatic life (1, 8). The U.S. Public 
Hea 1th Service (PHS) has established 0.2 mg CN /1 as the acceptable 
criteria for drinking water supplies (7). In addition to the 0.2 mg CN 
/1 criteria for free C,YilR~ the PHS set forth an objective to achieve 
concentrations below 0.01 mg/1 in water because proper treatment will 
reduce cyanide levels to 0:01 mg/l or less (7). Ttie EPA intends to 
propose 0.154 mg/l as the Human Health Advisory Criteria for free 
~(Personal communication with EPA staff, Washington-;-D.l:.). 

The toxicity of most complex cyanides to aquatic and terrestrial 
organisms was considered solely because of the presence of free cyanide 
derived from i oni zat ion,. di ssoci ati on, and photo decomposition of these 
cyanide containing compounds. Review of more recent rese~rch (4) · 
demonstrates that the so-called non-toxic complex cyanides such as 
ferri- and ferro-cyanides may al so be toxic in the undissociated forms. 
The 96 hour LCso for Rainbow trout appears to be around 10.0 mg Tot. 
CN/l. Similarly, recent studies demonstrate that thiocyanate is 
significantly more toxic to aquatic life than previously suggested (4, 
15). 

Toxicity of simple and complex cyanides, therefore, is likely because 
.of both the undissociated compounds and their potential to produce free 
cyanide in the environment. The Regional Board staff, when issuing 
requirements for complex cyanides, should consider both forms of 
complex cyanide toxicities. 

D. Analytical Methods of Cyanide Determination 

The analytical procedures for quantitative determination of cyanide 
concentrations in liquids, solids, and slurries are currently in a 
state of flux. The need to determine cyanide species in a wide variety 
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of matrices has resulted in the development of a profusion of methods 
that are frequently complex and cumbersome to use on a routine and 
standard basis. Random modifications of analytical procedures has led 
to mass confusion in interpretation of various test results. Regional 
Board staff are frequently at a loss to properly identify the cyanide 
species (fr~e, .simple, complex) represented in various studies because 
of the ambiguities in the analytical procedures used. Obviously, we 
need to.standardize analytical procedures for quantitative 
determinations of cyanide concentration in cyanidation process wastes. 

From an analytical viewpoint, I will describe four methods of cyanide 
quantification. These are: (1) total cyanide; (2) weak acid 
dissociable cyanide; (3) cyanide amenable to chlorination; and (4) free 
cyanide. 

o Total cyanide is defined as the amount measured by the reflux 
mineral acid distillation method and includes complex cyanides; 
simple cyanides, and free cyanide (gold, cobalt, and platinum 
complexes are excluded). The most common methodology used for 
total cyanide determination is an acid reflux/distillation in 
which a catalytic agent is used to facilitate breakdown of metal 
cyanide complexes. Hydrogen cyanide liberated by the distillation 
is collected in an alkaline absorbing solution and is measured 
depending upon the desired lower limit of detection, by either 
titration, colorimetrj, or specific ion electrodes. Standard 
Methods 4128 (9) and ASTM Method 81 A (10) are applicable 
to the direct determination of total cyan·ide in both wastewater 
and solid waste. Interference by thiocy~nate and reduced sulfur 
compounds and reduced recoveries of noble metal compelxes in the 
above methods can be alleviated by minor modifications (2). 
Several investigators (11) have cited difficulties in obtaining 
representative 0.5 gms solid waste samples required for direct 
determination of total cyanide in solids by the two methods. This 
difficulty is easily overcome by increasing the solid waste 
samples to up to 5 gms (12). · 

o Weak acid dissociable (WAD) cyanides include free cyanide and 
free cyanide readily released from simple and complex cyanides 
under slightly acidic (Ph 4.5) conditions. The method which is 
now accepted by ASTM as a standard procedure· for·WAD cyanides is 
referred to.as Method C (10). Method C distillation is carried 
out with the same equipment and in the same manner as Method A for 
total cyanide but using acetic acid-sodium acetate solution 
buffered at pH 4.5 and zinc acetate. Method C recovers cyanides 
complexed with sodium, potassium, Cadmium, copper, nickel, silver, 
and zinc. Cyanide is not recovered from ferro, ferri, and cobalt 
complexes. Thiocyanate interferences do not occur with this 
method. 

o Cyanide amendable to chlorination (CAC) analysis method is based 
on the difference between total cyanide determination in a sample 
both before and after chlorination. One portion of the sample is 
analyzed by ASTM Method A or Standard Method 4128 for total 
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cyanide. Another portion is treated with sodium hypochlorite at 
an alkaline pH for one hour. The chlorine residual is removed and. 
the solution is analyzed by the total cyanide procedure. The 
alkaline chlorination oxidizes (destroys) all cyanides except the 
iron complexes. The differences between the two values is 
reported as - CAC. 

As compared with WAD cyanide, CAC has two drawbacks: CAC measure
·ments require two sets of analysis; and thiocyanate interferences 
occur. 

o Free cyanide can be· determined by either solvent extraction or 
sparging the HCN from solution and collecting it for later 
determination. Numerous other methods, primarily research 
procedures, of measuring free cyanides have also been ·proposed. 
They are not applicable or have not been tested for use in 
monitoring cyanidation mine effluents. 

E. Methods of Cyanide Destruction 

Numerous treatments (13) are available for cyanide removal from 
cyanidation process wastes. Of those, three methods are the more 
commercially important treatment processes. These are 1) natura 1 
degradation; 2) alkaline chlorination; and 3) Ince.process. I will 
present a brief discussion of these three methods: 

o. Natural degradation (lagooning) processes are supposed to detoxify 
cyanides present in cyanidation process wastes to acceptable 
levels. Existing practice is to direct the cyanide-containing 
wastes· to a tailings disposal area and let nature take its course. 
If the disposal area has an adequate retention time, the operation 
of natural environmental forces can effect some reduction in the 
cyanide concentration. Environmental forces producing natural 
degradation are photo decomposition by sunlight, acidification by 
carbon dioxide in the air, oxidation by oxygen in the air, 
dilution, and in case of long r~tehtion times, biological action. 
The rate and magnitude of cyanide reduction, as mentioned earlier 
in the discussion dn environmental fate of cyanide, is a function 
of cyanide species present in the cyanidation process waste, 
nature of waste, and the associated environment. The ha lf-1 if e of 
cyanide species present in the waste can vary immensely •. Natural 
degradation in most cases is effective only as pre-treatment to 
reduce treatment chemical consumption and is generally not 
sufficient in itself to prevent environment pollution by cyanide. 

o Alkaline chlorination is effective in reducing WAD cyanides in 
barren solutions to 0.05 mg CN/l. The destruction of cyanide can 
be accomplished by means of chlorine gas, calcium hypochlorite, or 
sodium hypochlorite. Chlorination is not effective in decomposition 
of hexacyanoferrates and requires careful control of pH to prevent 
formulation of highly toxic cyanogen chloride. Another disadvan
tage of this process is the possibility of forming toxic 
c.hlorinated organic compounds. Also, residual excess chlorine can 
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be toxic to aquatic organisms. 

Inco process of cyanide destruction was recently developed by the 
International Nickel Company of Canada. It is effective in 
oxidative destruction of cyanide in effluents and slurries (3). 
It is simple, rapid, effective and relatively inexpensive. Inco's 
SOz/air technology is able to remove cyanide in both free and 
complex forms (including (Fe(CN)5'4) to levels around 1 mg/I as CN 
to ta 1, 0.5 mg/ 1 as CN WAD and 0.1 mg/ 1 as CN free. The process 
works in a continuous mode on either clear water or slurries 
(commercially successful up to 55% tailings). Removal of the 
soluble cyanide occurs by two routes, namely; 

Oxidation: 

Precipitation: 

(free) + SOz + 02 + H20 CNO- + HzS04 
(complexed) + S02 + 02 + H20 CNO + H2SD 4 

-4 "' + Fe (NC)5 +21,,u CtQ Fe(CN)5 

Acid produced during CN- oxidation is neutralized to maintain pH 
in the operation preferred range of 8-9. Under these conditions, 
metal ions released by the CN complex are precipitated as 
hydr.oxides, i.e., Ni(OH)z, Cu(OH)2, Zn(OH)2, etc. A smal 1 amount 
of Cu rnay be re qui red to cat a 1 i z_'1+ the CN remo_va L The I nco · 
process removes soluble Fe (CN)6 from the 11qu1d phase a:nd puts 
it into a very insoluble form, CuFe(CN~ or ZnFe(CN) & Inco's 
so 1ubi1 i ty data on these compounds indicate that at pH <9 the 
equilibrium solubility is 0.5 mg/l as CN total. Thus for any 
given contact with water at pH< 9, no more than 0.5 mg/l CN tot a 1 
(assuming extraction of 1 kg heap tailings into 5 kg H20) would be 
extracted from the solid at one time, which if assuming a 10 fold 
dilution to receiving waters, would result in maximum CN total 
concentration of 0.05 mg/l. 

The advantage of the Ince SOz - air method.for cyanide removal appears 
not only in the superior quality of its effluent, but· also in the 
economy when compared with other possible methods such as chlorination 
or hydrogen peroxide. For example, for a typical gold mill treating 
1000 MT ore/day using two pounds NaCN/tonne ore, the cost (chemical and 
royalty to Inca Corp.) to destroy cyanide by Inca process would be 
about $0.55/MT ore if S02 is used and $1.68/MT ore is Na2S205 is used. 
By comparison, alkaline chlorination on the same waste materia.l could 
cost $1.92/MT ore, and hydrogen peroxide would cost about $4.14/MT ore. 

DISCHARGE SPECIFICATIONS 

The ·preceding discussion on cyanide in cyanidation process wastes warrants 
that the Regional Board staff should issue waste discharge requirements on 
both the liquid and the solid fractions of the waste. The requirements 
for the cyanide in liquid fraction are warranted because that cyanide can 
easily migrate to ground and surface waters. The requirements for the 
cyanide in solid fraction are needed because the solid material may be 
washed into surface waters, where its cyanide content can solublize to 
contaminate the receiving waters, and also because its cyanide content can 
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be leached by precipitation and subsequently carried to ground and surface 
waters. 

Our staff should issue ·requirements to regulate both the free cyanide and 
total cyanide contents of liquid and solid fractions of the process wastes. 
They should regulate the free cyanide content' because free cyanide is 
extremely toxic to aquatic and terrestrial life forms. The staff should 
regulate total cyanide content because the complex cyanides are toxic in the 
complex form and may release highly toxic free cyanide in the environment. 
Also, they should issue requirements to regulate the soluble fraction 
of the total cyanide present in the solid waste because the soluble fraction 
is easily leached from the solids and. may subsequently contaminate ground 
and surface waters. 

I recommend that the staff should require ASTM Method C (WAD} for the 
determination of free cyanide because it is less cumbersome to perform than 
CAC method, and it is not plagued by interferences. Also, Method C most 
closely represents the methodologies used by EPA and PHS to set free 
cyanide criteria for protection of aquatic life and drinking· water supplies. 

For total cyanide determination, I recommend the use of ASTM Method A because 
at present it is the most widely used method, and it lends itself to simple 
modifications for .elimination of known interferences. Further, for total 
cyanide determinations in solid waste, I recommend direct digestion of 
solids because most extraction procedures used to extract total cyanide from 
solids are not fully effective. The problem in obtaining representative 0.5 
gram solid samples for direct digestion can be overcome by increasing sample 
size to up to 5 grams. 

Our staff should allow minor modifications of the ASTM Methods if the 
modifications are es.sential to eliminate known interferences and analytical 
problems because of some unique property of the process waste. The staff, 
however, should carefully review the proposed modifications to assure that 
the changes do not alter the integrity of the standard procedures. 

For extraction of the soluble fr~ction of total cyanide content in the solid 
fraction of slurries, I suggest the following procedure: 

l. Sample slurry to get at least 1 L. 

2. Filter and wash solids with distilled water. 

(a) first wash wit~ 300 ml, letting all water go through; 
(b) second wash with. 300 ml. 

3. Take 590 grams of wet cake (this will contain about 500 grams of 
dry tailings) and put into 2.5 L-distilled water; adjust to pH 5 
with HzS04. 

4. Stir mildly for 24h at room temperature in an air-tight capped 
container. 
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5. Filter entire slurry from step 4 tnorugh No. 42 Whatman paper.and 
analyze an· aliquot of the filtrate for CN (total). 

6. To talculate soluble mg CN/kg solids = 

mg CN/kg = 
(mg/L CNT ill filtrate).!!. 2.5 

0.5 

For extraction of the soluble fraction 
leach solid waste omit Steps 1 and 2. 
2.5 L distil led water and adjust· to pH 
through'6. 

of total cyanide content in the heap 
Instead, put 500 grams of tailings in 
5 with H2so4• Then follow Steps 4 

For extraction of WAD cyanide content in the heap leach process solid waste 
(tailings), I susggest·the following procedure: 

1. Take 500 grams of tailings and.put into 2.5 L deionized water at 
neutral pH in an air-tight capped container; Select the container 
size to minimize head space. 

2. Stir mildly for 24 hours at room temperature. 

3. Filter entire slurry from Step 2 through No. 42 Whatman paper and 
immediately analyze an aliquat for CN {WAD). 

4. Calculate soluble ·wAD cyanide as in Step 6 above. 

I propose that the cyanide in· both the solid and liquid fractions of 
the cyanidation process wastes should be detoxified prior to discharge 
to the tailings impoundment. Our staff should disapprove proposals by 
dischargers to make allowances for natural degradation of cyanide in the 
impoundment area following discharge as a means of achieving the requirement 
values, until the dischargers provide both the site specific half-lives of 
all cyanide species present in the tailings and methods of containing the 
tailings in the impoundment until cyanide in both the liq~id and soli~ 
fractions reach the required values.· · 

The cyanide in the process wastes should be considered detoxified if 
the following limits are met: 

•, 
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Process Waste Fraction 

Liquid (Barren solution 
effluent or the 
liquid fraction 
of slurries) 

Solid (Heap leach process 
·tailings or solid 
fraction of 
slurries) 

-10-

Parameter 

i) Total Cyanide 
ii) WAD Cyanide 

2/ 
i) Soluble WAO-

Cyanide 
ii) Soluble Total 

Cyanide 
iii) Total Cyanide 

After Extraction 
of Soluble WAD and 
Total Cyanide 

1/ Value-

1.0 mg/1 
0.5 mg/1 

0.5 mg/kg 

2.5 mg/kg 

10.0 mg/kg 

1 propose the above values because ·they are attainable for most cyanidation · 
process wastes using the best available technology economically attainable 
(BATEA) for cyanide removal and will best protect the beneficial uses of 
the Region's ground and surface waters from degradation by cyanide discharges. 

We should make the above requirements less stringent only when the 
dischargers demonstrate by actual test results that such values are 
impossible to attain using BATEA for cyanide removal because of certain site 
specific characteristics of the ore and that the elevated values will not 
affect the beneficial uses of ground and surface water in the discharge 
influence zone. 

1/ Arithmatic mean of laboratory results for s~~ples collected in a period 
of 15 consecutive days. 

21 Not required for slurries. 

\ 
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INTRODUCTION 

Canada ranks third among the gold producers of the world and 
obviously, in the words of Robert Service "moiling for gold" is of corisiderable 
importance to this country. In Canada, over 807. of the gold is recovered by the 
process of cyanidation and an unavoidable consequence is the concomitant 
production of wastes, both liquid and solid. The liquid wastes from these gold 
mills contain substantial quantities of toxic substances, particular.ly cyanide 
and metals, and as a result require careful management before release to the 
environment. 

The historical, but often inadequate metho.d of treating gold mill 
effluents has been by natural means (natural degradation) in tailings ponds. 
However, since 1981 there has been not only a great improvement in the 
understanding of natural systems but· there has also been a strong move in Canada 
to the development and use of chemically-based treatment systems to ensure the 
discharge of effluents that meet regulatory requirements. A number of different 
cyanide removal processes are in place in this country and elsewhere. \./hat has 
been accomplished in so few years is exciting, to the extent that 46 percent of 
the 50 Canadian gold mills recovering gold by cyanidation, operate chemical 
treatment systems. The purpose of this paper· is to describe the methods 
currently in place to treat gold mill effluents. 

As a number of effective treatment methods are now available, the 
selection of a process for a specific mill requires careful consideration of: 
the nature of the effluent to be treated, the capabilities and costs of the 
alternative treatment methods and the effluent quality requirements imposed by 
government regulators. 

CANADIAN GOLD MINING INDUSTRY 

The value of gold production in Canada now tops that of any other 
metal mined domestically. In 1988, Canadian mines produced 4,106,959 troy 
ounces of gold valued at 2.22 billion dollars Canadian. Over 807. of this 
production resulted from mining lode gold deposits, as opposed to placer gold or 
as a by-product from base metal m.ining. At the end of 1988 there were 65 gold 
mills in Canada processing approximately 55,000 tonnes ore/day, some receiving 
feed from more· than one mine. Fifty of these mills used th~ ~yanidation 
process. 

Ore grades ranged from 0.10-0.75 ounces gold/tonne, averaging about 
0. 25 ounces /tonne. .The cost of production per ounce varied considerably, but 
averaged about $300.00 Canadian. The only provinces or territories void of gold 
mines are Albe~ta and Prince Edward Island. Several new gold mines came on 
stream in 1988 and at least 10 are expected to begin production in 1989. 

CONTAMINANTS IN GOLD HILL EFFLUENTS 

Gold mills employ a combination of cyanidation and either the 
Merrill-Crowe (MC) or the Carbon-in-Pulp (GIP) processes for the recovery of 
gold. In every case gold is first dissolved from its ore by a dilute alkaline 
cyanide solution according to the following reaction: 

4Au + 8NaCN + Oz + 2Hz0 ........ 4NaAu(CN)z + 4NaOH 
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The solu9ilized gold is recovered from clarified solµtion by 
precipitation with 'zinc dust in· the Merrill-Crowe process or by absorption 
directly from leach slurry on activated carbon granules in the GIP process. In 
the Merrill-Crowe process two cyanide containing waste effluents exit the mill, 
waste barren solution and washed and repulped leach. solids. Whereas, in the CIP 
process only a single waste stream, the GIP tailings slurry, is discharged from 
the mill. Another significant difference between these two processes from the 
point of cyanide release is that in the former .considerable barren solution is 
recirculated to cyanidation to take a·dvantage of its remaining leaching potential, 
whereas no recirculation takes place in the latter. 

Since cyanide is a powerful solvent, but one that is non-selective for 
gold, a host of objectionable substances simultaneously enter solution in 
substantial amounts during cyanidation, depending primarily on the mineralogy of 
the ore treated. These substances appear in waste discharges from mills and are 
of considerable concern because most are damaging to the environment. As cyanide, 
both free and complexed, is present in the greatest quantity and is extremely 
toxic, it is of greatest concern. The metals, copper, iron, nickel and zinc are 
commonly present as cyanide-metal complexes. Arsenic is often encountered and 
less commonly antimony and molybdenum, which occur in the Hemlo area gold ores. 
Thiocyanate (CNS), cyanate (CNO) and ammonia are also frequently present in gold 
mill effluents. Thiosulphate (S203) is seldom analyzed for, but it is known to be 
present in elevated concentrations in effluents from some mills. 

The wide range of constituents measured in waste barren solutions is. 
shown in Table 1. 

TABLE l ANALYSES OF WASTE BARREN SOLUTIONS (MG /L) 

CN 50 - 2000 Pb 0 - 0 .1 
CNS 42 - 1900 Mo 0 - 4.7 
S203 856 Ni 0.3 - 35 
As 0.0 - 115 Sb 0 - 93 
Cu 0.1 - 300 Zn 13 - 740 
Fe 0. l - 100 

Gold mill effluents, unless treated, are extremely hazardous to fish 
because concentrations as low as 0.05 mg/L free cyanide (HCN and Ctr) are known to 
kill certain species of fish. Sub-lethal effects are exhibited at even lower 
concentrations. In many mill effluents the concentrations of other contaminants 
are also at levels which are acutely toxic to fish. Water quality criterion for 
cyanide is generally 5pg/L. 

GOLD MILL EFFLUENT TREATMENT PROCESSES 

Although, over the years numerous methods have been proposed and tested 
for the destruction or recovery of cyanide, most have not proven successful for 
treating gold mill effluents. A number of these processes have been described in 
an earlier Environment Canada repot'C (1). Surprisingly though, a number have 
passed this test! The p~ocesses currently being applied at gold mills are listed 
in Table 2. 
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TABI,E 2 CYANIDE REMOVAL METHODS AT GOLD MILLS 

1. Natural degradation 
2. Inco SOz/air oxidation 
3. Hyd~ogen peroxide oxidation 
4. Golden Giant precipitation 
S. Alkaline chlorination 
6. Homestake biodegradation 
7. Acidification-volatilization-regeneration (AVR) 

The first S processes were applied in Canada in 1988. The 
biodegradation process is being used only by Homestake Mining at Lead, South 
Dakota and Golconda Mining operates a cyanide recovery plant, using the AVR· 
process at its mine in Australia. Two additional processes, both developed by 
Canadian mining companies, i.e., the Con mine iron sulphide and the Noranda SOz 
processes were used until recently in Canada. Except for natural degradation 
and AVR in a few instances, these methods have all come· into use at gold mills 
since 1981. Canada has been a forerunner in both the development and 
application of many of these treatment processes. \/hat has been accomplished in 
only a few years has been challenging and indeed exciting. These processes are 
used to treat waste barren solutions, mill tailings slurries and ever more 
frequently tailing pond overflows. 

There are no federal limits in Canada for cyanide in mill wastewaters. 
However, the provinces and territories have limits which are included in mine 
~perating permits. Some ~xamples of the limit& for total cyanide (CNT) and 
weak-acid dissociable cyanide (CN\IAD) for different jurisdictions are 
shown in Table 3. \leak-acid dissociable cyanide refers to that which is 
measured by a specific analytical method and includes free cyanide and 
cyanide-metal complexes less stable than iron cyanides. Total cyanide includes 
the above forms of cyanide plus iron cyanide. 

Mine 

Mt. Sk'ukum 
Lupin 
Star Lake 
McLelland 
Dome 
Ki en a 
Gordex 
Hope Brook 

TABLE 3 CYANIDE LIMITS IN EFFLUENTS (MG/L) 

Location 

Yukon 
N\IT 
Sask. 

·Man. 
Ont. 
Que. 
N.B. 
Nfld. 

CNT 

1.0 
1.0 
1.0 
1. 0 
2.0 
1. s 
1.0 
1.0 

CN\IAD 

0.5 
0. 1 

0.38 

0. 1 

0. 1 

In order to satisfy these requirements, depending on the quantity of 
cyanide released from a· mill, removal efficiencies surpassing 99.9% are often 
required. Althoueh a demanding target, it has proven to be an attainable one. 
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NATURAL DEGRADATION 

Until only a few years ago natural degradation was the only method 
used for the treatment of gold mill effluents. Even today, though rapidly 
losing ground, this historic technique remains the most commonly employed method 
at Canadian gold mills. Natural degradation involves the removal of cyanide and 
associated cyanide-metal complexes by naturally occurring processes while mill 
wastewaters are being retained for extended periods of time in tailing ponds. 
Cyanide and its associated metal-complexes are removed by a combination of 
physical, chemical and biological processes which can include: pH depression 
(by C02 absoption from air), volatilization, chemical ·dissociation, photolys.is, 
precipitation, chemical and biological oxidation, hydrolysis and adsorption.· Of 
these processes, volatilization of hydrogen cyanide (HCN) and chemical 
dissociation of the cyanide-metal complexes have been shown to be the· most 
important mechadisms in cyanide removal. Dissociation is usually the rate 
controlling step and is related to the respective stabilities of the cyanide 
complexes present. When iron cyanide is present, photolysis by ultra-violet 
radiation (sunlight) is essential for its dissociation. The rate at which 
natural degradation proceeds is influenced by a _number of variables, including: 
cyanide species and concentrations in solution, species stabilities, pH, 
temperature, bacteria, sunlight, aeration, and pond conditions, such as, area, 
depth, turbidity, turbulence, ice cover and retention time. 

The principal mechanisms involved in the natural degradation of 
cyanide are becoming much better understood. Recently staff at Environment 
Canada's Wastewater Technology Centre, in conjunction with Beak Consultants, 
have developed a user-friendly predictive mathematical model for a· batch
operated natural degradation system. Work is continuing to develop. a model for 
continuous flow-through systems. The model development work has been described 
in a number of papers (2,3,4). These predictive models will prove valuable in 
the understanding and designing of natural degradation systems. There is a 
definite place for such systems either in stand-alone or pre- or post-treatment 
situations. · 

Al though cyanide removal by natural means is rapid during warmer 
months it is extremely slow or perhaps non-existent during the late fall and 
winter months. Consequently, it appears that a stand-alone natural degradation 
system requires a retention time of 9-10 months since the tailings pond must 
have the capacity to .store water from October thrqugh to the following July or 
August. Advantage should be taken of maximizing tailings pond water recycle in 
order to reduce the need to store a large volume of mill effluent during the 
October to July period. Consequently a smaller tailings pond would be required. 

Some excellent applications of natural degradation in either 
stand-alone or pre-treatment situations prior to chemical treatment exist and 
are described below. 

At Echo Bay's Lupin Mine in the NWT only 80 kilometres south of the 
Arctic Circle, a highly successful natural degradation system is being operated, 
even though the open water season lasts only 3 months. The mine employs a 
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2 stage (2 pond) batch-type system. The first pond is continuously filled 
except when being ~mptied into th~ second pond. Most of the cyanide and its 
associated metals are removed in the first pond by natural degradation, whereas 
arsenic is removed in the second pond by the addition of ~erric sulphate to the 
batch discharge from the first pond during August. The second pond is 
previously emptied to receiving waters in July. 

A summary of the performance of Lupin's tailing pond system for the 
period 1985-1988 is given in mg/L Table 4(4). 

TABLE 4 LUPIN MINE .TAILINGS POND SYSTL'I 

Mill Tailings Ill Pond Final % 
(Solution) Decant Decant Reduction 
(1985-88) ( 1986-88) (1986-88) (1986-88) 

CNT 184 7.0 0.17 99.9 
CNWAD 138 0.04 99.9 
As 4.7 1. 5 0.29 93.8 
Cu 5.0 2. l 0.15 97.0 
Ni 0.4 0.2 0. 05 87. 5 
Zn 20.0 1.1 0. 11 99.4 
pH 11. 0 8.5 7.3 

All three gold. mines in the Hemlo, Ontario area take considerable 
advantage of natural degradation by treating .tailing pond_ decants in chemical 
treatment systems. In all three cases cyanide concentrations in the tailings 
pond waters ·increase substantially during the fall and winter months to be 
followed by rapid decreases in cyanide levels when spring ice break-up occurs. 
The trend in cyanide concentrations with time in the tailings pond decant waters 
is shown in Figure 1. Typical cyanide concentrations in the mill discharges to 
the tailings ponds are in the order of 40-80 mg/L. The three mines are on high 
water recycle rates from the tailings ponds. 

---l.M; ..... A~ 

,. 

FIGURE 1 EFFECT OF NATURAL DEGRADATION ON CYANIDE IN TAIL1?-¥:;S PONDS 
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Teck Corona releases treated effluent all year around, whereas the 
other two mines do.not discharge during the winter months. Al~hough each mill 
has a plant to treat tailings pond overflow, as a result of natural degradation 
in the tailngs pond it is often unnecessary to operate the cyanide removal stage 
in order to meet .Ontario's guidelines for cyanide of 2 mg/L. 

At the Holt McDermott mine near Kirkland Lake, Ontario, an excellent 
step has been taken towards maximizing the benefits of natural degradation. At 
this mine the tailings impoundment system has been designed as 2 separate basins 
with the intention of operating both alternately in the batch mode.. Each basin 
will receive mill discharge for 12 months and then be allowed to remain dormant 
for the following 9 months while water quality improves naturally to acceptable 
discharge values before water is released. It is surprising that it has taken 
this long for the advantage of a two-basin, batch operated tailings impoundment 
system to be recognized and installed. 

CHEMICAL TREATMENT METHODS 

In many cases it has not proven possible to depend on sufficient 
cyanide removal by natural means. Accordingly, a number of chemically-based 
treatment systems have been installed at Canadian and other gold mills during 
the past few years. In fact, of the SO mills in Canada which recovered gold by 
cyanidation in 1988, 23 (46%) operated treatment plants to destroy cyanide. 
These plants and the treatment methods employed are listed in Table S. 

TABLE S CHEMICAL.REMOVAL OF CYANIDE AT CANADIA~ GOLD HILLS 

Remarks 

Mill Start-up 
March/89 

Mill Start- up 
April/89 

Mill Stare-up 
March/89 
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Detour Lake CIP 
Doyon CIP 
Macassa GIP 

Page IH 11 iams CIP 

Golden Giant CIP 
Giant 

Yellowknife MC 

MTS - Mill tailings slurry 
WBS - Waste barren solution 
TPO - Tailings pond overflow 
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TPO 
TPO 
TPO 

TPO 

TPO 

TPO 

Hz Oz 
Hz Oz 
Hz Oz 

Hz Oz 

C::uS04/FeS04 

Chlorination 
(1988) 

HzOz On-Line 
April/89 

Hz Oz 

Hz02 (1989) 

A number of tables in this paper show typical treatment plant 
performances. These figure~ indicate the demonstrated capabilities of the 
various processes when carefully cont rolled. In some cases considerable 
divergence has been experienced, when close attention has not been paid to 
operating the processes, particularly when waste barren solution and tailings 
slurries are treated directly. Control of the processes would benefit greatly 
in these cases by the development of reliable on-line sensors of solution 
quality and automatic control systems. 

INCO SOz/AIR PROCESS 

The lnco process for the detoxification of gold mill wastewaters 
employs a combination of SOz and air, typically 2-5% SOz, in the presence of a 
copper catalyst. The process involves the oxidation of both free and 
metal-complexed cyanides (with the exception of iron cyanide) to cyanate at pH 
8-10. Sulphur dioxide may be added in the forms of liquid SOz, sodium 
bisulphite (NazS03), sodium metabisulphite (NazSz05) or SOz-containing roaster 
gases. Lime is used to maintain pH. The oxidation of cyanide may be 
represented by the reaction: 

CN- + SOz + Oz + HzO - CNO- + HzS04 

Once free of cyanide, base metals, i.e., copper, nickel and zinc 
precipitate from solution as hydroxides. Iron cyanide is removed, not by 
oxidation, but as a copper (or zinc) ferrocyanide precipitate which forms 
according to the equation: 

2 cu2+ + Fe(CN)64- - CuzFe(CN)6 

Copper plays a dual role in the process and must be present in 
sufficient amounts to act as both a catalyst for the reaction and as a 
precipitant for any f errocyanide present. 
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The Ince process is currently, or within 2-3 months will be applied at 
10 gold mills in Canada (see Table 5). A schematic flow sheet of the most recent 
installation at Inco's Casa Berardi mine is shown in Figure 2. At this mill 
modified flotation cells are used for reactors. 

CIP TAIL!:~:===~-T,..-----T.-------,Tr------,1 

cuso. t t t t 
1---..TAILINGS PONO 

'---------------~----Ca(OHh 

FIGURE 2 CASA BERARDI EFFLUENT TREATMENT SYSTEM 

(. A summary of typical treatment performance at a number of mills using 

'--· 

the Ince process is shown in Table 6. 

TABLE 6 TYPICAL PERFORMANCE OF S02/AIR PROCESS 

Monthly Averages 
Analyses ( mg/L) Reagents (g/g CN) 

Mill S. tream pH CNT Cu Fe SOz Cu Lime 

Mc Bean Barren INF 11. 5 370 30 20 4.0 0 4.0 
bleed EFF 9.0 0.2 0.7 0.2 

Lynngold Pond INF 8.7 100 10.0 2.0 6.0 0. l 8.0 
overflow EFF 9.5 0.6 0.1 0 .1 

Colloseum CIP INF 10.6 375 129 2.2 5.6 0.11 2.9 
tails EFF 8.7 0.4 1.5 0.2 

Equity CIP INF 11. 0 150 35 2.0 5.4 0.27 0.0 
Silver tails EFF 9.0 1-5 2-5 0.2 

The target for CNT in the effluent at Equity Silver is 5 mg/L since 
the effluent is totally recycled to the mill. The range of values shown are the 
averages of several months operation. 
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Reference can be made to numerous papers for further.description of 
the Inca pr6cess a~d its applications (6,7,8). 

HYDROGEN PEROXIDE PROCESS 

The H202 process for detoxifying gold mill effluents has experienced 
remarkable growth since the first system was installed at the OK TEDI mine in 
Papua New Guinea in 1984 (9). Since that time 20 gold mills are either using 
the process or will be doing so within the next few months. Twelve of these 
mills are located in Canada (see Table 5). 

Hydrogen peroxide, in the presence of a copper catalyst destroys free 
and metal-complexed cyanides (but not iron cyanide) by oxidation to cyanate 
(CNO-) acc·:>rding to the equations shown below. The metals copper, nickel sod 
zinc in the form of cyanide-metal complexes, once freed by oxidation of cyanide 
form hydroxide precipitates. Any excess H202 rapidly decomposes to water and 
oxygen. 

CN- + H202 ...._. CNO- + H20 

Cu(CN) 2-4 + 4H202 + 20H- ~ Cu(OH)z + 4CNO- + 4H20 

Since iron cyanide is too stable to be oxidized by H202 it is removed 
by complexing with copper to form a copper ferrocyanide (Cu2Fe(CN)G) 
precipitate, as in the Inca process. 

The flowsheet to treat tail in gs pond overflow at the Con mi 11 in 
Yellowknife is sho~'tl in Figure 3. Hydrogen peroxide does not remove arsenic so 
a second stage using ferric sulphate is required to precipitate arsenic • 

T..tlt...JHOS POHD 
OEC.t.NT --'--t>l AOCTOR I 

CYANIDE 
REMOVAL 

..... -----St.UOllE fllECYCU----

A..OCC:UUNf 

R£AC'TOA • 

ARSENiC 
REMOVAL 

REACTOA Ill 

TR£AT£0 
EFFLUENT t--;- TO 

EHVIAOHWENT 

FIGURE 3 CON MINE EFFLUENT TREATMENT PLANT 

The flowsheet for the more complex three-a tsge treatment system st t 
Hope Brook mine to treat barren solution from a heap leach operation is shown 
Figure 4. In this plant, following the addition of H202 1 sulphuric acid is 
added to lower t~e pH of the solution for iron cyanide precipitation. A Degue 
reagent called TMT 15, the trisodium salt of trimercsptotriazene, is added to 
complete the precipitation of copper. 
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CN REMOVAL Fe Cu 
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FIGURE 4 HOPE BROOK MINE EFFLUENT TREATMENT PLANT 

Typical performance·results at three mills using the H202 process are 
given in Table 7. 

TABLE 7 TYPICAL PERFORMANCE OF H202 PROCESS 

Analyses ( mg/L) 
Mill Effluent CNT As Cu Fe Zn 

Con Tailings INF 3.0 21. 0 3. 1 
Pond O/F EFF 0.28 0.33 0.15 

David Bell Tailings INF 5.45 0.02 0.84 1.29 
Pond O/F(TeckCorona) EFF 0.55 0.001 0.38 0.56 

Hope Brook Barren INF 311 99. 3 8.1 0.63 
Solution EFF 1.0 0.5 0.3 0. 10 

Numerous technical papers· are available describing the application of 
the HzOz process to gold mill effluents (10,11). 

HEMLO GOLD PROCESS 

Since commencing production in 1985 Hemlo Gold has tested a number of 
processes for treatment of tailings pond water at its Golden Giant Mine. These 
have included Noranda's patented SOz process and .the HzOz process. More recent 
testwork has led to the development and current utilization of a novel process 
for which Hemlo Gold applied for a patent in 1987. This new process consists of 
adding a premixed solution of CuS04 and FeS04 to the tailings pond decant (11). 
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The premixed solution is added at a controlled pH of 6-7, following which it is 
believed that ferrous ion is oxidized immediately to form ferric hydroxide and 
cupric ion is simultaneously reduced to cuprous, according to the following 
equation: 

cu2+ + Fez+ + JOH- - cu+ + Fe(OH)3 

The resulting cuprous ion removes free cyanide as an insoluble cuprous 
cyanide precipitate. The removal of free cyanide results in the dissociation of 
copper, nickel and zinc cyanide complexes leading to the removal of further 
cyanide by cuprous ions. These reactions are represented by the following 
equations: 

2 cu+ + zctr - Cuz (CN)z 

Cu(CN)4Z- ___. cu2+ + 4CN-

Ferrocyanide precipitates as cupric ferrocyanide by the reactiori: 

2cu2+ + Fe(CN)64- - CuzFe(CN)6 

The heavy metals copper, nickel and zinc, and antimony and molybdenum 
are co-precipitated from solution with the ferric hydroxide formed upon addition 
of the CuS04-FeS04 solution. Lime is then added to increase the solution pH to 
9. 5 - 10 to ensure nickel precipitation. Although it is claimed that cyanide 
can be reduced to acceptable levels by addition of CuS04-FeS04 alone, it has 
been found more economical to finalize cyanide removal in an additional stage by 
the addition of HzOz at pH 10. 

The process flowsheet at the Golden Giant Mill is shown in Figure 5. 

TAILINGS PONO 
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FIGURE 5 
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EFFLUENT TREATMENT FLOWSHEET AT GOLDEN GIANT MIL~ 
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Performance data for the Golden Giant treatment plant is given in 
Table 8. 

TABLE 8 EFFLUENT TREATMENT PLANT AT GOLDEN GIANT MINE 

Analyses ( mg/L) 
pH CNT Cu Fe Ni Sb Mo CNS 

Influent 9.10 23.20 4.10 5.20 4.80 7.70 1. 20 44. 40 
Effluent 9.81 0. 13 0. 'O 0. 11 0 .08 1.00 0.20 24.20 

% Removal 99.9 87.8 97.9 98.3 87.0 83. 3 45. 5 

A recently presented paper by Hem.lo Gold staff ( 11) highlights several 
important measures, besides the new treatment process, taken at the Golden Giant 
mine to increase effluent treatment efficiency and re~uce costs. Briefly these 
are: 

adjusting cyanidation parameters to reduce the dissolution of 
antimony. 
reducing cyanide additions from 0.95 to 0.36 kg/tonne ore. 
removing substantial amounts of contaminants from the influent to 
the treatment plant by routing this water through the grinding 
circuit prior to treatment. 
almost doubling the tailings pond surface area and reducing water 
depth so as to enhance the effectiveness.of natural degradation. 

These beneficial moves clearly reflect the management philosophy held 
by this company and is well captured in their words as: "finding an optimuc 
solution (to water management) requires scrutiny of the conditions at hand with 
due consideration being given to all aspects of the operation" (12). 

ALKALINE CHLORINATION 

Alkaline chlorination was the first chemical process applied to the 
treatment of gold m.ill e.ffluents in Canada. It had been used at a number of 
mines (e.g. Scottie; Baker, Carolin, Detour lake, Giant Yellowknife) but has 
almost fallen into disuse in favour of more effective and less costly methods. 
Giant Yellowknife, the last Canadian gold mine to use this process will switch 
to hydrogen peroxide this year. The chief disadvantages of alkaline 
chlorination are: the inability to remove ir.on cyanide, the cost and the 
occurrence of residual chlorine at concentrations toxic to fish, to name just 
three. 

In this process both free and metal-complexed cyanides (except fo·r 
iron cyanide) are oxidized to cyanate (CNO). Simplified process chemistry is 
illustrated by the following equations: 

err + Cl2 + 20H- - CNO- + 2c1- + H20 

Zn(CN)42- + 4Cl2 + 2(0H)- - 4CNO- + sci-+ Zn(OH)z 
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In an extra stage with the further addition of chlorine and longer 
retention times it is possible to oxidize cyanat.e to nitrogen and bicarbonate. 
Chlorination is the only gold.effluent treatment process currently applied in 
Canada that has this capability, but it has not been necessary to go to the 
second stage. 

The flowsheet used at Giant Yellowknife is shown in Figure 6. Since 
alkaline chlorination does not remove arsenic, ferric sulphate is added to 
remove arsenic in the second stage of a two-stage process • 
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EFFLUENT TREATMENT PLANT AT GIANT YELLOWKNIFE MINE 

Typical treatment performance data at this plant are given in 
Table 9. 

TABLE 9 GIANT YELLOWKNIFE TREATMENT PLANT (1985) 

·Analyses ( mg/L) 
Influent Effluent Pond O/F % Removal 

pH 8.5 7.6 
CNT 7.5 1.3 0.15 98.0 
As 12. 1 o. 14 98.8 
Cu 6.7 0.09 0.03 99.6 
Fe 0. 1 0. 1 0. 1 
Ni l. 2 0.7 0 .17 85;7 
Zn 0.1 0.1 0.1 
NH3 4.9 

The treatment plant at Giant Yellowknife has been described in detaiJ 
in several papers and the reader is directed to these for further 
information (13, 14). 

----~--- -· -------·-·-· 
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HOMESTAKE BIODEGRADATION PROCESS 

In 1984, Homestake Mining Company brought on stream a biological 
system for the treatment of its combined mine water· and tailings pond decant at 
a cost of $10,000,000 U.S. (15). This combination of waters allows plant 
influent temperature to be held at 10-18°C year round, an important feature in 
maintaining reasonable process kinetics. 

Homestake's biodegradation process is carried out in two stages, both 
of which employ rotating biological contactors. In the first stage cyanide and 
thiocyanate are removed by biological oxidation to carbon dioxide, sulphate and 
ammonia and metals are removed concurrently by adsorption by the bacteria. The 
second stage involves the bacterial nitrification of ammonia, first to nitrite 
and then to nitrate. The first stage uses indigenous microorganisms that. are 
first acclimatized. to increasing cyanide and thiocyanate levels and the second 
stage employs the usual Nitro~omonas and Nitrobacter bac~eria. Metals absorded 
by the biofilm of bacteria adhering to the revolving contactors are removed as 
the biofilm sloughs off. The sludge is removed in a clarifier and dual-media 
sand filters and disposed of with the mill tailings. The treated effluent is 
released to a nearby stream . 

·Forty-eight rotating biological contractors, with 12 foot diameter 
di•ks, are used, 24 in each stage, to contact the bacteria with the wastewater 
and air. Typical performance data for the plant are given in Table 11. 

CNT 
CNllAD 
CNS 
Cu 
NH3-N 

TABLE 11 TYPICAL HOMESTAKE TREATMENT ~LANT PERFORMANCE 

Analyses ( mg/L) 
Influent Effluent 

3.67 
2.30 

61. 5 
0.56 
5.60 

a.33 
a.as 
a.sa 
a.a4· 
a.sa 

Perhaps the cold weather conditions that exist for a good part of the 
year has discouraged the use of the biodegradation process in Canada. There is 
indication that the process is not practical below la° C. 

CYANIDE RECOVERY PROCESSES 

The aim of the cyanide removal processes is described so far has been 
to destroy cyanide: Considerable interest is currently being shown in a number 
of processes for the recovery of cyanide from gold. mill effluents. This section 
briefly addresses some of these methods. The only plant operating at full scale 
to recover cyanide is in Tasmania and uses the process of acidification
volatilizatlon-reneutralization (AYR). A second process based on ion-exchange 
combined with AVR has been tested at pilot plant scale. Interest has also been 
renewed in the electrolytic recovery of ·cyanide. . 
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ACIDIFICATION- VOLATILIZATION-REGENERATION (AVR) 

Although the Mills-Crowe AV~ process is well-known, it has seen little 
application in many years, and possibly its use had been completely discontinued 
until only recently. Hydrogen cyanide (HCN) is extremely volatile and 
consequently can be readily stripped from solutions by air-sparging, 
particularly at low pH. The low pH is essential to promote the dissociation of 
cyanide-metal complexes to form HCN at practical rates. The AVR process 
consists of acidifying waste cyanide-bearing solutions or slurries to pH 2-3 
with H2S04, volatilizing the resulting HCN by intense air stripping and 
recovering the HCN by absorption in an alkaline ·solution, i.e., NaOH or Ca(OH)2. 
The recovered HCN is recycled to the cyanidation circuit. Counter-current 
towers have been used for both HCN stripping and absorption. Some cyanide 
containing solids, i.e., CuCN, Cu2Fe(CN)6, remain in the acidified solution. 
Dissolved metals, .. i.e., Cu, Ni and Zn also remain in solution and are 
pr~cipitated as hydroxides in a ~ubsequent step by neutralization with lime. 

The principal AVR reactions are shown by the equations: 

Acidification 

Absorption 

Ca(CN)2 + H2S04 ~ CaS04 + 2HCN 

2HCN + Ca(OH)z --- Ca(CN)2 + 2Hz0 

The AVR process was used by the Hudson Bay Mining and Smelting Company 
in Flin Flan from 1935 to 1978 to recover cyanide from waste barren solution 
(16). At that plant 91% of the "regenerable" cyanide was recovernd. 
"Regenerable'• cyanide was the amount of cyanide which could be released from. the 
barren solution in .a laboratory acidification test, 

More recently AMOK Limited at their Cluff Lake mill treated 6,500 
tonnes of uranium leach tailings for their gold content using the GIP process 
(17). An AVR system, operated in the batch mode, was used to recover cyanide 
from .GIP tailings. The acidification step was.done ·by adding HzS04 to pH 3-4 in 
a vigourously air-agitated tank and the recovery of HCN was carried out in a 
counter-currently operated absorption tower. Over 90% removal of the cyanide 
from. the CLP tailings slurry was reported. 

Staff at CANMET have investigated the AVR process over the past few 
years. Initially they worked with the standard AVR process but found that 
air-stripping HCN from the total volume of waste barren solution was unduly 
expensive (18}. Subsequently, their efforts have led to substantial 
modifications of the process whereby most of the HCN is recovered from acidif.ied 
waste barren solution as Ca(CN)2 by liming and only a small fraction of HCN 
needs to be recovered by the. more costly air-stripping'HCN absorption step (19). 
The process as demonstrated in the laboratory has been capable of producing 
final effluents containing less than 1 mg/L total cyanide and below 0.5 mg/L for 
each of the metals copper, iron, nickel and zinc . 

Since 1985, Golconda Minerals has been recovering gold by cyanidation 
from mill tailings at its Beaconsfield mine in Tasmania. In February 1987, 
Golconda placed a plant in operation using the AVR process to treat 1200 
conries/day of tailings pond ~~tee (20), 

ms ··-· LI.. 
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The trea~ment plant flowsheet is shown in Figure 7. _At this plant 
tailings pond decant is acidified to pH 2-3 with H2S04. The solids formed. 
during acidification are separated by clarification and sand filtration before 
HCN 1s air-stripped from ·solution in counter-currently operated packed towers. 
Hydrogen cyanide is then absorbed in towers from the air stream in a 10% NaOH 
solution and the recovered NaCN is recirculated to cyanidation. The barren 
solution from the aeration. columns is sent to carbon columns for the recovery of 
residual gold and then released. The carbon columns also reduce the.residual 
level of cyanide in the water. Performance data for the treatment plant are 
presented in Table 10. 

SETTLING 
PONO 

FIGURE 7 

Cu 

Fe 

Ni 

Zn 

Au 

TAJUNGS 
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AIR 
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GOLCONDA CYANIDE RE.GENERATION PROCESS 

TABLE 10 GOLCONDA TREATMENT PLANT DATA 

Analyses ( mg/L) 
Tailings Pond ciarified Aerator 

Decant Solution Discharge 

200 115 2 - 4 

10 - 30 110 0.2 - o.s 

200 <l < l 

so 100 < 1 < 1 

1 - 2 < 1 < 1 

s - 30 < 1 < l 

0.08 0.08 0.08 

IUCN FIEC'l'CU 
TO '"'-I. 

r;---... RIVEJI 

C COLUKM 

A1' RECOVERY 

C Column 
Discharge 

1 - 2 

0.1 - 0.3 

< 1 

< 1 

< 1 

<l 

o. 01 

J~~·- .. ' ' _- - ,• 
- "" '" . - .. ' . - ., . . , ~ .- -
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As an aside from cyanide recovery, but still .critical to the efficient 
o~eration of the overal1 process at Beaconsfield is the clarification step 
following solution acidification. Upon the addition of HzS04, fine and 
gelatinous precipitates form which are difficult to remove from solution by 
standard methods. To cope with this problem Golconda has developed an '"Inert 
Particulate Collector Process (IPC)" for which it holds world-wide patent 
applications. In this process large chemically inert parti.cles are used to 
collect, with the aid of flocculants, .the difficult to settle fine or near 
colloidal metal-cyanide precipitates. Cyclone separators are used to recycle 
the inert particles and the fines report in the cyclone overflow and exit the 
process via a settling pond. 

ION EXCHANGE PROCESS 

Interest has recently been shown in the recovery of cyanide from gold 
mill wastewaters by a combination of ion-exchange (IX) and the AVR process. One 
such process was patented in 1987 by ·Resource Technology Associates (RTA) of 
Boulder, Colorado (21). The RTA cyanide regeneration process consists of an 
ion-exchange step to remove metal-cyanide complexes from barren solution .using a 
weak-base anion exchange res·in (typically tertiary amine), concentrating the 
cyanide by eluting with a calcium hydroxide solution, followed by cyanide 
volatilization and recovery by the AVR process. In order to remove free cyanide 
in solution by the ion-exchange resin the cyanide must first be complexed by the 
addition of copper. The RTA process has been tested at pilot plant scale only. 

A second process combining IX-AVR, -similar in many respects to the one 
described above was being marketed by a Canadian company called CY-TECH. In 
this process metal-cyanide complexes were adsorbed on a st.rong-base resin. The 
resin once loaded was eluted with a dilute solution of H1S04. The eluate from 
ion-exchange was sent to a standard AVR process. CY-TECH piloted the process 
but the company no longer appears to be actively marketing its system. 

ELECTROLYTIC RECOVERY 

Orocon, a Canadian company is currently testing an electrolytic 
process at pilot scale for the recovery of cyanide an.d metals from gold mill 
effluents (22). 
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CONCLUSIONS 

Effluents discharged from gold mills using the cyanidation process 
contain toxic levels of cyanide, metals and often other substances, and 
consequently, require treatment before release to the environment. 

Effluents frequently contain significant amounts of oxidizable 
substances other than cyanide, Le., metals in their lower oxidation states, 
thiosulphate (Sz03), and thiocyanate (CNS) that often go unnoticed but which, in 
oxidation based treatment systems, i.e., chlorine, hydrogen peroxide and 
sulphur-dioxide, are responsible for higher than expected reagent consumptions. 

Natural degradation still continues to be the most common stand-alone 
method practiced for the treatment of gold mill waste effluents, though rapidly 
losing ground to chemical processes for this purpose. Its use as a post or 
pre-treatment system will remain high. 

Where natural degradation is to be used as stand-alone treatment year 
round, the system must have a minimum wastewater retention capacity of 9-10 
months. 

Predictive mathematical models which are in place for batch operated 
natural degradation systems, and will be developed soon for continuous 
flow-through systems, should provide a welcome and reliable guide to treatment 
system design and performance. 

The treatment of gold mill effluents by chemical methods began in 1981 
in Canada, except for one much earlier exception, and currently 46% of the mills 
employ'ing cyanidation use one four available chemical treatment methods. Two 
other methods, not.used in Canada but known to be practiced elsewhere, are 
Homestake Mining's biodegradation process and Golconda's cyanide regeneration 
processe 

The most commonly used chemical treatment processes in Canada are 
hydrogen peroxide and the Inco SOz-air. Alkaline chlorination, the first 
cyanide removal process employed extensively in Canada has been completely 
replaced by more effective and less costly methods. · 

Although a variety of effluents including waste barren solutions, 
mill tailings slurries and tailings pond decants are being treated, there is a 
trend towards the treatment of tailing pond decants. 

In many cases the effluent treatment processes are required to provide 
99.9% or greater cyanide removal capabilities and have been able to achieve 
this. 

The removal of copper. from gold mill effluents sometimes poses a more 
serious problem than that of cyanide removal and greater knowledge of the forms 
in which copper persists in solution is essential to employing more satisfactory 
methods for its removal. 

~ , . ~, ' ' . ' " 
' ~· ~ - • • ;! • • • • • • ~ - , • ~ 
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The exteJ.lt of the problem created by ammonia in final effluents, 
methods to both minimize the amount of ammonia entering solutions and to best 
remove ammonia, if necessary, have yet to be determined, except in the case of 
Homestake Mining's biodegradation system. 

Toxicity of effluents to fish are rarely measured and, consequently, 
there is still much to learn about the capabilities of the treatment processes 
to produce effluents which are non-toxic to fish, again with the exception of 
the Homestake process. 

Renewed interest is being 
mill effluents by the processes of: 
ion-exchange and electrolysis. 

shown in the recovery of cyanide from gold 
acidification-volatilization-regeneration, 

Arsenic and antimony when present in gold mill effluents are commonly 
removed subsequent to cyanide removal by the addition of an iron salt, e.g. 
ferric sulphate or chloride. 

Close supervision must be given to the chemical treatment of gold mill 
effluents, particularly where waste barren solutions and mill tailings slurries 
are treated directly. ln these instances, process control would benefit 
immeasurably from the development of reliable on-line sensors and automatic 
cont rollers. 

Reliable design of site-specific treatment systems requires both 
·careful laboratory, and preferably pilot-plant testing, of representative 
effluents and system design by experts well-qualified in this field. 

Finally, a number of alternative methods are currently available for 
the treatment of gold mill effluents and the selection of the one most 
appropriate for a specific mill requires careful consideration: of the nature 
of the effluent .to be treated, the capabilities and costs of the alternative 
treatment processes and the regulatory limits to be met by the company. 
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OREGON MINING COUNCIL 
200 Century Tower, 1201 S.W. 12th Avenue 

Portland, Oregon 97205 
(503) 227-5591 

August 21, 1992 

Mr. William Chair 
Environment 1 Quality Commission 
121 SW Sal on, Suite 1100 
Portland, Oregon 97204 

Re: Chemical Mining Rules 

Dear Mr. Wessinger: 

OFflCE OF THE DIRECTOR 

The Oregon Mining Council ("OMC") thanks the 
Environmental Quality Commission and the Department of 
Environmental Quality for the opportunity to comment on the 
proposed chemical process mining rules, which are now in near
final form. The improvements in those rules made as a result 
of the day-long hearing on August 7, though limited, are of 
great importance to the mining industry. However, OMC feels 
that the rules are still needlessly rigid and unjustifiably 
redundant. We hope that further drastic improvements will be 
made as DEQ gains experience with chemical process mines. 

OMC welcomed the Commission's decision to delete the 
reCJUirement to reuse cyanide because it was well founded and 
necessary. In its response to the TRC report, DEQ staff "fully 
agrees" that reuse will not lower the toxicity of mine tailings 
and spent ore in comparison to chemical destruction of the 
sodium cyanide compounds. DEQ contradicted itself by 
testifying on August 7 that tailings with destroyed cyanide 
could be more toxic than tailings with removed cyanide. Those 
testifying (including a mineral economist and an engineer) 
cautioned that they were not experts in tailings chemistry, yet 
their hunches were given great weight by the Commission. The 
DEQ's testimony conflicted directly with the opinion of TRC, 
Inc., the Commission's contract expert, and with the opinion of 
experts contributing to OMC's testimony. OMC urges the 
Commission to stick with its decision based on scientific 
analysis. 

PDX1-17110.1 12201 0005 
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The revision that the Commission has requested to 
allow more flexibility in the design of alternate liner systems 
is also important to OMC members. Given the high cost of liner 
systems, mining companies will be motivated to design liner 
systems that can be implemented at lower cost than the liners 
specified in the proposed rules while still satisfying 
Commission policies. However, the flexibility in the liner 
system rules will be illusory unless alternative liners 
researched and designed by qualified experts are ultimately 
approved by DEQ staff. 

OMC remains very concerned that the TRC liner 
proposal may not be adopted as an approved alternative. The 
TRC liner is as fully researched and described as the triple 
liner proposed by staff. TRC found that its alternative liner 
fully satisfied Commission policies. If DEQ staff will not 
accept the thoughtful recommendations of its own expert 
consultants, OMC members are justifiably concerned that the 
considerable efforts they may spend designing better liner 
systems will be spent in vain. OMC urges the Commission to 
closely monitor the implementation of the liner rules to assure 
that the intended flexibility becomes a reality. 

OMC members are extremely disappointed with 
Commission's approval of the requirement to enclose all heap 
leach pads and tailings facilities as hazardous waste even if 
the spent ore and tailings are not hazardous. It was 
remarkable that the experts hired by DEQ to analyze these 
issues were not invited to the hearing to defend their 
recommendations! Instead, individuals who admitted their lack 
of expertise in chemistry were invited to speculate on the 
long-'term chemical behavior of mine tailings. Not 
surprisingly, these witnesses expressed uncertainty about the 
long-term chemistry of the tailings. On the basis of that 
uncertainty, the commission concluded that hazardous waste
type enclosures were warranted. In OMC's view, this is an 
illogical approach to rulemaking, leading to unreasonable and 
unnecessary regulatory requirements. 

Cautious regulation based on scientific uncertainty 
is an acknowledged technique to prevent environmental harm. 
That is not the same as cautious regulation based on 
uncertainty which stems from lack of expertise. Recognized 
experts have testified and are prepared to defend the 
proposition that spent ore and tailings chemistry can be 
predicted with certainty. Rocks that contain no acid-forming 
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components will not form acid. After careful consideration, 
TRC concluded with a high degree of certainty that hazardous 
waste enclosures are not necessary for non-toxic and non-acid
f.orming rock materials. In the face of such testimony by 
experts, it is shocking that public policy was based instead on 
the speculations of non-experts. 

If any OMC members still believe they have 
economically viable projects in Oregon, they will likely seek 
approval of alternative closure systems under proposed OAR 340-
43-031 (2), which allows DEQ to approve alternative facilities 
that provide environmental protection equivalent to that 
provided by the other rule requirements. Approval will be 
sought based upon a detailed factual record on the chemistry of 
the spent ore and tailings for each project. If an applicant 
can demonstrate with certainty that its mine tailings will be 
non-toxic and non-acid-forming, OMC expects that the DEQ will 
approve alternative closure designs. Again, OMC urges the 
Commission to monitor such proceedings closely to assure that 
apparent flexibility in the rules is not arbitrarily ignored. 

Finally, OMC urges the Commission to steer clear of 
land use regulations in the guise of water quality rules. The 
Commission has been urged by environmental groups to require 
back-filling of open pits. Many of those environmental groups 
have openly announced that their true desire is to ban chemical 
process mining in Oregon, not merely to regulate the effects of 
mining. The current rules already allow the DEQ to consider 
backfilling as necessary to control water quality in the pit. 
Backfilling should receive no greater weight for that purpose 
than any other technological remedy. In passing the new Oregon 
chemical process mining statute in 1991 (HB 2244), the Oregon 
legislature specifically considered and rejected the 
proposition that backfilling of open pits should be required, 
except where "reclamation objectives *** cannot be achieved 
through other mitigation activities." ORS 517.956(3) (d). The 
Commission should not exceed this statutory standard, which was 
based on months of negotiation between the Governor's office, 
industry representatives,. environmental groups and legislators. 

In summary, though OMC appreciates the modest 
improvements made in the chemical process mining rules to date, 
OMC regrets that the rules remain unnecessarily redundant and 
rigid. OMC only asked for fair consideration of the technical 
merits of the rules. In its conference call establishing the 
goals for review of the proposed rules by an independent 
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consultant, the Commission expressed concern that the rules 
might require expensive facilities or procedures that produce 
no material improvement in the protection of the environment 
from pollution. After careful consideration, DEQ's consultant, 
TRC, reached firm conclusions that several of the requirements 
of the proposed rules provided no material improvement in 
environmental protection. DEQ staff urged the Commission to 
ignore the consultant's conclusions, despite the absence of any 
scientific testimony to the contrary and despite the loss of 
Mr. Turnbaugh, the only staff member to have studied the 
technical aspects of chemical mining. OMC feels that valuable 
professional input has been wasted without explanation and that 
the resulting rules are unnecessarily rigid as a result. 

TRC was obviously outraged at the treatment of its 
work by DEQ staff, as evidenced by TRC's letter to Commissioner 
Lorenzen dated August 5, 1992. TRC concluded that the proposed 
regulations were based on DEQ's desire to ban chemical process 
mining in Oregon, rather than to regulate its·environmental 
effects. TRC's conclusion is consistent with the position 
taken by DEQ staff in the initial workshop with the Commission 
on April 17, 1990. There Director Hansen asked "Do we want 
this type of a process in Oregon?" and later answered his own 
question by saying "You do understand our bias, which is we'd 
just as soon see these [chemical process mines) all knocked in 
the head." Unfortunately, it appears that staff's hostility to 
chemical process mining has resulted in rules that may have the 
effect of precluding any further exploration efforts in Oregon. 

We must acknowledge that our cities and all so
called "clean" industries are built primarily from minerals 
that come from open pit mines. OMC members would happily 
concentrate on large high-grade metal deposits that could be 
mined by selective underground methods. But such deposits are 
extremely rare and would not support the mineral demands of our 
society. OMC feels the environmentally responsible route for 
our society, which uses more minerals per capita than any 
other, is to mine the minerals we use "in our own back yards," 
where we can control the environmental effects. Otherwise we 
will be obtaining such minerals from third-world countries 
where they may be mined by state-owned or indigenous mining 
companies that lack the capital or the technology to mine with 
modern and environmentally sound methods. The atrocious 
environmental record of the former Soviet Union, which was more 
technologically advanced than most foreign mineral suppliers, 
should cause us to question the wisdom of prohibiting mining in 
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our own state. Unfortunately for world ecology, foreign 
countries currently supply the vast majority of metals used in 
u.s. industry. 

cc: Dr. 
Mr. 
Ms. 
Ms. 
Mr. 
Mr. 

Think globally, permit mining locally. 

Emery Castle 
Henry Lorenzen 
Carol Whipple 
Linda R. McMahan 
Frederic J. Hansen 
Harold L. Sawyer 

Sincerely, 

L\~f~Jv-}4 
John Parks, Chair 
Oregon Mining Council 
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Notice 

Special Telephone Conference Call Meeting 

ENVIRONMENTAL QUALITY COMMISSION 

Tuesady, September 1, 1992 
8:30 a.m. 

The Commission will meet by telephone conference call for the purpose of 
taking final action to adopt proposed rules on chemical mining. The public 
may attend the conference call at the following location: 

Conference Room 3a 
Department of Environmental Quality Offices 

811 S. w. 6th Avenue 
Portland, Oregon 97204 


