Technical Circular T -04/13
September 15, 2013

To:

All HQ Directors: Operations, Planning and Major Projects
All Regional Directors
All Regional Managers of Engineering
All Regional Managers of Project Delivery
All Regional Geotechnical Managers
All District Managers Transportation .

Subject: EVALUATING THE POTENTIAL FOR ACID ROCK DRAINAGE AND
METAL LEACHING AT QUARRIES, ROCK CUT SITES AND FROM
STOCKPILED ROCK OR TALUS MATERIALS USED BY THE MOTI
Purpose:

This Technical Circular establishes a policy for the British Columbia Ministry of Transportation
and Infrastructure (MOTI) for evaluating the potential of Acid Rock Drainage (ARD) and Metal
Leaching (ML) from quarries, rock cuts and stockpiled rock or talus materials and supersedes T10/04 ARD Testing At Quarry And Rock Cut Sites. The MOTI recommends prediction methods
within this technical circular that may be used by a Qualified Professional (QP) in their
MLIARD evaluation for Ministry projects.
Background:

Significant environmental ramifications due to the impacts of MLIARD may occur at quarries,
rock cuts and talus sites as well as locations where materials generated from these sites are
stockpiled or utilized. The MOTI has a responsibility to evaluate the MLIARD potential at these
sites and be proactive at reducing environmental risks.
MLIARD depends on site specific conditions and geochemical processes that are often
challenging to predict. Static laboratory tests are one-time tests that show the potential for ARD
through chemical, mineralogical and physical analyses whereas laboratory kinetic tests (e.g.
humidity cell) indicate the rates of sulphide oxidation, neutralization and ML. Kinetic tests can
also be used to indicate lag times to the onset of ARD and provide an indication of potential
water quality from the test leachate. Static tests are relatively quick and inexpensive whereas
kinetic tests are the opposite; employing kinetic tests as an initial screening tool may not be
operationally feasible and are typically not used in an initial assessment of MLIARD potential.
Therefore, the MOTI's recommended procedures described in this technical circular for
evaluating the potential of MLIARD from quarries, rock cuts, and stockpiled rock or talus
materials is initially based on static tests, site specific factors and the interpretation of these
parameters by a QP. Depending on the static test results, site specific information, project
objectives and schedule, kinetic tests mayor may not be recommended by the QP and will be
considered on a project by project basis by the Ministry Representative.
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-2Policy:

When quarry or rock cut materials are produced and/or utilized for MOTI purposes, or where
rock cuts will be exposed due to highway construction projects, the in-situ material will be
evaluated for MLiARD potential by a QP. Materials from stockpiled rock or talus materials (e.g.
mine waste rock) must also be evaluated by a QP. The QP is required to be registered as a
professional geoscientist or engineer with the Association of Professional Engineers and
Geoscientists of British Columbia (APEGBC), have experience with MLIARD evaluation and
have geological field mapping experience.
The QP's MLiARD evaluation must be performed in advance of materials being produced from
Ministry tenured quarries, private quarries, rock cuts, and stockpiled rock or talus materials
where volumes exceed 1OOOm3 . This evaluation will be prepared as an MLIARD Prediction and
Prevention Plan Report (Report) and must be received by the Ministry before production or
construction operations commence.
For projects below the threshold of lOOOm3 , the Ministry recommends engaging a QP for an
MLIARD evaluation when sulphide minerals are anticipated or identified in hand sample from
the various sources by a Ministry Representative or by a private source's QP.
The Ministry's recommended procedure for the QP's MLiARD evaluation
Appendix A.
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APPENDIX A - Procedure
The sampling frequency for the QP' s MLiARD evaluation must be determined on a site by site basis by
the QP depending on material heterogeneity, volume of material to be produced and other site specific
factors as determined by the QP. The QP' s rationale for their site specific sampling frequency must be
discussed in their Report.
For quarries, historic, site specific MLiARD data may be used as part of a QP's MLiARD evaluation if
this information is representative of the current material proposed for use. If this data is available and
utilized by the QP, the QP is still required to provide the Ministry with a signed and sealed Report
describing their analysis and rationale for their MLIARD evaluation.
In their signed and sealed Report, the QP is required to document all site specific information, their
analysis of all test results, recommendations, and their methods of evaluation and rationale for all
conclusions drawn that renders the rock material or site as classified as having low, uncertain or high
potential for MLiARD. In their Report, the QP must classify their Acid Base Accounting (ABA) lab
results into one of the scenarios described in the Analysis of ABA Results section and comment on
whether additional testing is recommended. The Neutralization Potential Ratio (NPR) may be a dominant
factor in the QP' s overall evaluation ofthe ARD potential for the site but the ABA test results must not be
relied upon in isolation of other site specific information. The QP's evaluation must also consider the
project' s intended use and/or disposal ofthe generated materials and comment on this in their Report.
For operations generating or utilizing material greater than lO,OOOm3 , it is recommended that the Ministry
engage the QP during production/construction to verify the assumptions stated in the QP' s Report.
Alternatively, where a private source is utilized, it is recommended that the Contractor engage the QP
during production/construction to verify the assumptions stated in the QP' s Report. Additional sampling,
analysis and mitigative recommendations must be put forward to the Ministry by the QP if deleterious
conditions are encountered or if site conditions change that reflect an increased level of environmental
risk and must be submitted to the Ministry Representative as an addendum to the Report.
Depending on the QP' s findings as stated in their Report, the project may consider including contingency
language within the contract special provisions to address unanticipated environmental and geologic
Issues.
If a project chooses to use materials or sites that are identified as having uncertain potential for ML/ARD,
mitigative measures, sensitive receptor identification, and/or baseline concentration studies will need to
be addressed in the project design plans. Amongst other things, this may include infrastructure to divert
or lower the water table, sub-drains, and/or ongoing monitoring of surface and groundwater.
Recommended Site Specific Information for Evaluating the ML/ARD Potential:
•

Geology and Geochemistry Background Research: It is recommended that the QP check BC
MINFILE, BC MapPlace, ARIS, BC Regional Geochemical Surveys (RGS), Mineral Potential (BC
Geological Survey) and other appropriate references for mineral occurrences in the local bedrock
with particular attention to local sulphide occurrences and document their findings within their
Report. If this research suggests that concentrations of sulphide minerals and/or metals within the
bedrock are sufficiently elevated to indicate potential for ML in acidic and/or neutral drainage
conditions, the QP may recommend that additional geochemical testing is warranted and document
this in their Report.

•

Field Examination: It is recommended that the QP identify all of the local geologic units in relation
to the project by visual inspection, description, and mapping of the site and document these findings
in their Report. The QP's description may include the degree of heterogeneity within the unit(s) and
photographs of the site. The description may also include the identification and visual estimation of
the abundance of sulphides and secondary sulphates (visual signs of sulphide oxidation), carbonates,
and their mode of occurrence. In their Report, the QP may include a brief description of the site's
setting including climate, local drainage characteristics etc.

•

Sampling: It is recommended that the QP collect representative, unweathered, in situ rock samples
for testing at a site specific frequency established by the QP. Field paste pH and conductivity
measurement(s) at the site may be completed at the discretion of the QP. Composite sampling is not
acceptable. The Report must include the coordinates and photographs of where the samples were
collected from.

•

XRD (X-ray Diffraction): XRD with Rietveld refinement is recommended for detailed mineral
identification and as a tool for verifying assumptions made within the QP's ML/ARD evaluation. If
this method of analysis is used, the XRD laboratory results and the QP's interpretation must be
included in the QP's Report.

•

Total Solid Phase Elemental Analysis: Aqua regia digestion or the four-strong acid digestion with
ICP-MS (Inductively Coupled Plasma - Mass Spectrometry) are the recommended test procedures.
The QP may find the results useful for: evaluating the validity of the acid potential (AP) values, for
comparing against global crustal values (e.g. Uranium etc.), and for comparing the accuracy of the
shake flask extraction leachate test, etc. If these comparisons are utilized by the QP, the QP must
include them in the Report.

•

Shake Flask Extraction (SFE) Leachate Test: If this method of analysis is used, the Report must
include: the details of analysis as specified to the lab by the QP (e.g. particle size analyzed, length of
test etc., as determined on a site by site basis), the results of the test(s) and the QP's interpretation of
the results. The Report must also include a brief comparison between the test parameters, the actual
field conditions and the intended use or disposal of the material being evaluated if the SFE Leachate
test is used by the QP.

•

Acid Base Accounting Analysis: The recommended tests for ABA are the Sobek NP method or the
1996 Modified Sobek NP method. The ABA lab report must state the methods used, how the results
were calculated, and the assumptions made within the test procedures. The ABA analysis must
include total sulphur, soluble sulphate sulphur, sulphide sulphur, AP, Neutralization Potential (NP),
carbonate NP, total inorganic carbon, paste pH, and fizz rating. The QP must include the ABA lab
report within their Report.

•

Analysis of ABA Results: The neutralization potential ratio (NPR = NP/AP) is a primary screening
tool in the evaluation of the ABA results for ARD potential. However, it is recommended that the
QP use all relevant static and site specific information in their MLI ARD evaluation, including the
validity of the assumptions associated with the ABA tests. Sulphide values must not be solely relied
upon.

~

Scenario 1

NPR> 2: this result indicates the sample has a low potential to produce ARD. However, the QP
must consider the site specific factors and the validity of the assumptions used in all analytical
tests and the final use of the material (i.e. type of material produced and/or material placement
or disposal locations) toward their overall conclusion on the potential for ARD to occur from
this source.
~

Scenario 2

I < NPR < 2: this result indicates a level of uncertainty with the sample to produce ARD. Site
specific factors, additional testing (e.g. duplicate static testing, Net Acid Generation test, etc.)
and other methods of evaluation may be considered by the QP to lessen the uncertainty in their
evaluation. The QP must consider the validity of the assumptions used in all analytical tests and
the final use of the material (i.e. type of material produced and/or material disposal location)
toward their overall conclusion on the potential for ARD to occur from this source.
~

Scenario 3

NPR < I: this result indicates the sample has a high potential to produce ARD and is unsuitable
for MOTI purposes. However, the QP must consider the site specific factors as well as the
validity of the assumptions used in all analytical tests and the final use of the material (i.e. type
of material produced and/or material disposal location) toward their overall conclusion on the
potential for ARD to occur from this source. An NPR value < I strongly suggests that the rock
should not be further disturbed or exposed.

In summary, the MOTI recommends that the QP's ML/ARD evaluation follows the flowchart below:
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