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ABSTRACT
The Western Canada Microtox Users Committee (WCMUC) on behalf of the
Petroleum Services Association of Canada (PSAC) have drafted a protocol for assessing
threshold rates of drilling fluid additives, aimed at avoiding failures in bioassay of
drilling wastes.

INTRODUCTION

In an average week of exploration for oil and natural gas in western Canada, over
300 wells are currently drilled, mostly in Alberta. On-site disposal of the drilling waste
generated is allowed in Alberta, provided that criteria imposed by the Alberta Energy and
Utilities Board (EUB) are met (Guide G 50; EUB 1996).

Some disposal methods require waste to be tested using the Microtox™ bioassay,
which gives the concentration of a waste water, or aqueous extract of solid waste, that
causes a halving of light output from the luminescent bacterium used in the bioassay,
after 15 minutes. To be rated essentially non-toxic, an EC50(15) of at least 75 % of the
original waste concentration must be obtained. This pass threshold is compatible with
pass/fail results in the 96 h trout bioassay (Korchinski & Qureshi, unpublished, 1993).

Drilling fluids are mostly non-toxic, but often contain additives (for controlling
viscosity, bacteria, corrosion, etc.) which may affect the Microtox bioassay. It is therefore
useful to have an estimate of the additive concentration that could cause bioassay failure
(i.e. EC50(15) < 75 %), especially for newly developed additives.

MATERIALS AND METHODS

Drilling fluid additives were provided by PSAC. Various WCMUC member labs
provided test data from round robin studies (involving 10-15 individual laboratories).

The equipment and methodology of the Microtox test have been fully described
elsewhere (WCMUC 1994). Briefly, in the most frequently adopted procedure a test
solution is first adjusted with dilute NaCl, then successively diluted 2-fold in water in
four glass vials placed in a row of wells kept at 15 C in the analyzing instrument (SDI,
Inc.). Sub-samples from these vials and from a control vial of diluent water are mixed
with aliquots of freshly re-constituted luminescent bacterium added to 5 vials in another
row of wells. Light output is measured 15 min. after mixing, using a dedicated well with
a photo-multiplier sensor, and compared with light readings made before mixing.

If necessary the bioassay is repeated with a diluted test solution, the objective
being to have one or more of the four test results fall on either side of 50 % loss of light
output, The concentration corresponding exactly to 50 % loss after 15 minutes, i.e. the
EC50(15) value, is then obtained by interpolation.

Suggested approach to estimating threshold rates
A non-toxic rate of drilling fluid additive can be estimated from EC50(15) values
obtained in standard Microtox tests, making allowance for uncertainty in test results.
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