Concerns Regarding Potential Risks from Agrochemical Residues
 and Aggregate Washing at Watts Pond Road Pit
  by N. Greenacre MSc (June 7th 2013)
Pesticide Residues:  (The term "Pesticides" includes insecticides, fungicides and herbicides). 
The land of the proposed pit has been in continuous agricultural use since before the licence was granted in 1974. The principal crops grown have been corn, soya beans, grains and hay. Standard farming practices have included the use of pesticides as recommended by OMAFRA.  Whilst the control, use and application rates of herbicides have improved in recent years, some pesticides have considerable environmental persistence with residues remaining in the soil and sub-soils[1]. The residues can be the original chemical or its breakdown products, "metabolites", resulting from chemical or microbiological action. The metabolites can be non-toxic, as toxic, or more toxic than the parent chemical depending on the form of breakdown.   Water supplies are monitored for the presence of pesticides with specified maximum acceptable concentrations (MACs). MACs were derived from testing the amount needed per kg of body weight to kill laboratory animals. In recent years endocrinology (study of hormones) methods have been used to measure at what concentration substances start to affect a living organism rather than the amount needed to kill. As a result some pesticides have been identified as probable endocrine disrupting substances (EDS) that can affect the hormone systems of people and wildlife at very low concentrations [2][3]. In consequence existing MACs are being revised or have been changed in several countries.[1][2] 
To give an example, the most common herbicide used for corn has been atrazine,                       (a triazine herbicide), which is still in use in Ontario, often in combination with other herbicides. It is identified by Environment Canada as inherently toxic to humans and non-humans[4] and in the top 100 most persistent organic pollutants (POPs) [5].   Atrazine is ranked highest of 83 pesticides in the Agriculture Canada priority scheme for potential groundwater pollution[6].   With clear evidence of endocrine disrupting activity it has been rated as a Category 1 substance of high exposure concern by the European Union.[7]   Recent studies (2009) have documented persistence in soil and sub-soil of 22 years.[8][9] 
Its use has been banned in Germany since 1994[8] and in the European Union since 2004[2][21]. 
 (
...Chlorinated pesticides and 
triazine
 herbicides are the most resistant to biodegradation and may persist for years following application. ...
...Quite long half-lives can occur once pesticides leave the soil and reach less biologically active zones of aquifers (
Lavu
 et al., 1996; Chilton et al., 2000). It should be noted that although many pesticide half-lives have been determined for soils (Table 4.3); use of such half-lives to predict aquifer behaviour may cause misleadingly optimistic estimates
...
From "
Protecting Groundwater for Health
"
 :
 World Health Organization 2006
[1]
)The interim drinking water standard (MAC) in Canada and Ontario, currently under review,  is 5.0ppb (parts per billion)[6]; in the European Union it is 0.1ppb for a single pesticide and 0.5ppb for total pesticides[10].  For aquatic life the Canadian guideline is 2.0ppb[11].







Aggregate Washing: [12]
60% of the excavated aggregate will be washed in a "closed loop" system.  A source pond will be excavated in the aquifer to provide water for washing. 
The wash-water will flow through a settling pond to settle out the removed dirt before being returned to the source pond where it will mix with the groundwater flowing through the pond. 
Washing rate: 598,000tonnes/annum,
 700 tonnes/hour x12 hours, 8424tonne/day for 71 days

The Concerns ; The excavation of the source pond creates a direct access into the aquifer for any pollutants washed from the aggregate. Whilst aggregate extraction does not introduce pesticides, the washing of extracted aggregate in a closed loop system may release pesticide residues or other contaminants already in the aggregate which will then be carried in solution through the settling pond to the open aquifer in the excavated source pond. Compared to natural slow and diffuse leaching which may not be giving rise to elevated levels that exceed MACs, the washing of about 600,000 tonnes/year in a planned period of 71 days/year[12] clearly has the potential to both accelerate and concentrate residue levels at a single entry point in the aquifer. It has been stated that the removal of the top soil layer before excavation will prevent this risk. The World Health Organization warns against this assumption[1]; the warning is supported by recent scientific literature[8],[14]. The open source pond also exposes the aquifer to direct surface run-off and airborne pollution with no filtering protection[15][16]. Although just outside of the delineated wellhead protection areas, both the settling and source ponds are within an area designated as being of high intrinsic vulnerability[17]. The groundwater from the source pond will flow in time to the Grand River. Pesticide residues bond to soil particles[22 ][23] and those not released by the washing process are likely to accumulate in the sediment of the settling pond.[23] Whether likely differences in temperature between the groundwater and shallow exposed surface water of the settling pond and any acid rain effect on the pond pH, will cause release of any portion of the bonded residues is a further question.  Any leachates  from the settling pond will enter the aquifer upstream of the source pond. 
The proposed use of sediment cleaned from the settling pond as top cover for the 1 metre of overburden to be left above the water table as part of the post-extraction rehabilitation would be unacceptable if it is contaminated. The average pH of rain in Ontario is 4.2-4.5; ten times more acidic than normal rain.[26]  Again a question of whether this may release bonded residues from spread or stock-piled sediment in an highly vulnerable wellhead protection area needs answering.  





Well Head Protection Areas A, B & C and 
Source Pond Location from Site Plan[18].  
[image: ]The application of pesticides is listed as a prescribed significant threat[19] that will be subject to control under the Source Protection Plan.  However existing pesticide residues are not listed as a significant threat.  The Ministry of the Environment has advised that the Clean Water Act addresses contamination from past activities rather than an activity that happens to be taking place on the site.[25]  The potential role for the aggregate washing process to release residues from across the whole site directly into the aquifer through the source pond, appears not to be acknowledged or addressed. 
Apparently the only study to date to determine the level of pesticide residues in the area of the pit was carried out in December 2012 to be part of the Permit To Take Water application, the permit required for the excavation of the source pond. To represent the whole 600acre site, only 3 sample points were used. For the soil samples, a detection limit of 0.05mg/kg (50ppb) was used for each of Atrazine and its metabolite, deethylatrazine.  Residues were not detected at this high level [12]. Subsequent  to CCOB querying this level, the 3 samples were re-examined at 0.02mg/kg and still returned a no detection result.[24] Given the farming history of the site, it is reasonable to assume residues will be present and would still be significant below this level. (Environment Canada pesticide residue monitoring at Turnbull Lake in the Paris wells catchment area detected 30 pesticide chemicals including atrazine.)[20]   Given the concentrating effect of the washing process combined with the toxicity of endocrine disrupters at very low concentrations, including a combination of chemicals sharing similar effects, the potential for contamination of the aquifer still remains a question.
These notes have focussed only on atrazine as one example of a pesticide. Other agrochemicals need to be considered. Amongst these nitrates are an existing problem that needs to be addressed equally.  

 (
...
When pesticides do get into groundwater, cleanup of the contamination is usually prohibitively costly and often not practically feasible. The contamination can last many years and spread over a large area before dilution and degradation eventually reduce the pesticide concentrations.....
Protecting Groundwater for 
Health :
 World Health Organization 2006
)
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SOURCE POND


Source Water Pond (Reservoir for washing Operations)
• Extraction to create source water pond will occur gradually (months)
• Wash water is re-circulated to source water pond after passing through
settling pond


• Only water loss Is through evaporation and residual moisture on material


figure 2.2
CLOSED-LOOP AGGREGATE WASHING SYSTEM
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POND REPLENISHED BY:
• RE-CIRCULATED WATER
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