


March 3, 2005 04-1112-047 

St. Marys Cement Company 

410 Waverley Road, R.R. #2 

Bowmanville, Ontario 

L1C 3K3 

Attention: Austin MacMurdo, Lands Manager 

RE: CKD STOCKPILE, ST MARYS PLANTSITE 

Dear Sir, 

Further to your request, Golder Associates Ltd. (Golder) has prepared the following summary of 

the results of the investigation of the Cement Kiln Dust (CKD) stockpile located within the 

potential landfill donation area at the St.Marys plant site.  The area is located immediately 

adjacent to (east of) the existing Town of St Marys municipal landfill as shown on Figure 1. 

The purpose of the investigation was to established the stratigraphy and environmental quality of 

the material comprising the CKS stockpile and the physical nature of the native soil and bedrock 

that underlies the area.

BOREHOLE DRILLING  

The investigation included drilling five boreholes (MW04-01 through MW04-05) between July 

30 and August 12, 2004 at the locations shown on Figure 2.  Detailed Records of Boreholes are 

provided in Appendix A.  Borehole MW04-01 to MW04-03 were drilled through the CDK 

stockpile terminating approximately 1.5 m within the underlying native soil.  Monitoring wells 

were installed in each of these boreholes.   

Boreholes MW04-04 and MW04-05 were drilled through the base of the former clay pit area 

directly south of the CKD stockpile and completed 12 to 13 m into the underlying bedrock.  A 

bottom monitoring well was installed in MW04-04 at the existing landfill boundary while 

MW04-05 was cement grouted from the bottom of the hole to ground surface.  The boreholes 

were surveyed in location and elevation to the geodetic datum. 
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 GEOTECHNICAL SAMPLING 

The soil core samples obtained from boreholes MW04-04 and MW 04-05 were analyzed by 

seive-hydrometer methods to determine the soil granularity (see Figure A-1 through A-7 in 

Appendix A).  Selected samples of the Upper and Lower Glacial Till horizons were also tested 

for Attenburg limits and the results are presented on plasticity charts on Figures A-8 and A-9 

respectively.  

ENVIRONMENTAL SAMPLING 

The samples from the three boreholes drilled through the CKD stockpile (MW04-01 to MW04-

03) were split into upper and lower halves forming six composite samples for chemical analysis.  

This included total metals by aquarega digestion (Table 1A),  total petroleum hydrocarbons by 

solvent organic extraction (Table 1B), polychlorinated biphenyls (Table 1C) and polyaromatic 

hydrocarbons (Table 1D).   

Groundwater samples were obtained from monitoring wells MW04-01 and MW04-03 in the CKD 

stockpile and the bedrock monitoring well MW04-04.  The samples were analysed for a suite of 

chemical parameters including major ions and heavy metals as summarized on Table 2A.  The 

water samples were also analyzed for polychlorinated biphenyls (Table 2B) and polyaromatic 

hydrocarbons (Table 2C).   

One soil sample of CKD (MW04-01 Upper) was collected for TCLP leach analyses (Table 3) 

considering that the sample was the only sample with aquarega leach Table B exeedences for 

metals. 

All soil and water samples were compared to Ministry of Environment Table B guidelines as 

indicated on the various tables noted. 

SUMMARY OF CKD STOCKPILE RESULTS 

The CKD material was found to be in the range of 10 to 16 m thick at the location drilled.  The 

material encountered included CKD and some native fill soil.  The only refuse material noted was 

a few paper cement bags.  The base of the CKD was encountered between elevations of 313 and 

319 m while the crest of the pile is approximately 332 m.  The surface of the stockpile has been 

contoured and a thin 0.2 to 0.3 m layer of topsoil has been placed and vegetated. 

The total volume of CKD estimated from the surface continuous and the base was approximately 

350,000 to 400,000 m3.
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Saturated conditions were encountered in the CKD stockpile at various depths associated with 

perched conditions where CDK overlay silt till material.  The monitoring walls indicated 

watertable conditions below depths of 10 to 12 m corresponding to elevations of approximately 

317 to 322 m, being at or up to 4 m above the base of the pile. 

From an environmental quality perspective, one composite sample of CKD (MW04-01 Upper) 

encountered minor metal exceedences for cadmium (13.2 and 14.1 µg/g compared to a Table B 

guidelines of 12 µg/g) and lead (1160 and 1210 µg/g compared to a Table B guideline of 1000 

µg/g) as outlined on Table 1A.  There were no Table B exceedences for total petroleum 

hydrocarbons (Table 1B) and no detections (less than 0.05 µg/g) for polychlorinated biphenyls.  

The test results for polyaromatic hydrocarbons did not encounter any Table B criteria 

exceedences (Table 1D).  There were no TCLP leach test exceedences (Table 3). 

The chemistry obtained from the CDK groundwater samples is summarized on Table 2A.  The 

groundwater was characterized by an alkaline pH of 10, high TDS (29,000 to 42,000 µg/L), high 

sulphate (13,000 to 19,000 µg/L), elevated chloride (2,000 µg/L to 4,000 µg/L) and the primary 

cations being potassium (12,000 to 19,000 µg/L) and sodium (1,000 to 2,000 µg/L).  There were 

no Table B criteria exceedences except for two apparent exceedences related to detection limits 

for selenium (<0.2 µg/L compared to 0.05 µg/L criteria) and silver (<0.01 µg/L compared to 

0.0012 µg/L criteria) as indicated on Table 2A.  It is extremely unlikely that silver is present 

given the presence of elevated chloride.  No polychlorinated biphenyls were detected in the CKD 

groundwater samples (Table 2B) while only trace levels of the PAH’s 2-methylnapthalene and 

phenanthrene were detected but well below Table B guideline criteria (Table 2C).

SOIL AND BEDROCK CONDITIONS 

The general soil and bedrock conditions beneath the potential donation area are shown on Section 

A-A1 on Figure 4.  The soils consist of an Upper and Lower Glacial Till horizons that may 

correspond to the St Mary’s Till and the Catfish Creek Till respectively.  As indicated by the 

grain size distribution curves on Figure A-1 to A-7 in Appendix A, the tills are well graded and 

clayey.  The clay size formation of the Upper Till is in the range of 15 to 40 percent while in the 

Lower Till it varies between approximately 8 to 15 percent.  The tills are both massive textured 

and given the granularity, they are also considered to be of quite low permeability. 

The inferred overburden thickness within the potential donation area is shown on Figure 5.  As 

indicated, the CKD stockpile sits on approximately 14 to 20 m of overburden comprised of the 

glacial tills.  The donation area to the south of the stockpile is underlain by approximately 14 to 

18 m of glacial till with some areas of thin surficial granular fill material. 
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The underlying bedrock is comprised by fractured dolomitic limestone and dolostone of the 

Lucas Formation  Detailed descriptions are provided on the Record of Borehole sheets in 

Appendix A.   

Both the glacial till and the bedrock have been truncated by the quarry excavation directly north 

of the site as shown on Figure 4.  The groundwater level in the bedrock approximately coincides 

with the pond level maintained in the quarry.  The direction of bedrock groundwater flow 

northward is toward the quarry pond or northeastward toward the quarry industrial well No. 5 

(Figure 2).  Groundwater flow in the overlying till is vertically downward in response to the one 

to one vertical hydraulic gradient.   

The groundwater quality in the bedrock, were sampled from MW04-04, is typical of fresh but 

hard mineralized water from dolostones formations (Table 2A).  There is no apparent 

groundwater quality impact from the existing landfill. 

We trust this summary of investigation results meets your requirements and if there are any 

questions, please contact us. 

Yours very truly, 

GOLDER ASSOCIATES LTD.

Robert D. Blair, P.Geo,. P.Eng. 

Senior Hydrogeologist, Principal 

Attachments: Tables 1A -3 

Figures 1-5 

Appendix A – Borehole Records and Grainsize Testing 
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August 2004
TABLE 1A

SOIL ANALYTICAL RESULTS - INORGANICS

 04-1112-047 

MW04-01

UPPER

MW04-01

UPPER DUP.

MW04-01

LOWER

MW04-02

UPPER

MW04-02

LOWER

MW04-03

UPPER

MW04-03

LOWER

Aluminum ug/g NV 8,080 8,370 5,450 5,700 2,220 8,450 4,330

Barium ug/g 2,000 64 66 33 44 13 60 26

Beryllium ug/g 1.2 0.4 0.4 0.2 0.2 <0.2 0.4 <0.2

Cadmium ug/g 12 13.2 14.1 6.7 0.5 <0.5 2.3 <0.5

Calcium ug/g NV 220,000 227,000 155,000 141,000 130,000 137,000 116,000

Chromium ug/g 1,000 19 19 113 14 6 34 8

Cobalt ug/g 100 4 3 2 4 <2 5 3

Copper ug/g 300 15 16 8 11 4 14 7

Iron ug/g NV 17,300 17,800 8,260 14,800 5,180 17,600 7,720

Lead ug/g 1,000 1,160 1,210 627 21 <5 138 <5

Magnesium ug/g NV 20,100 20,700 30,400 33,900 32,100 21,600 28,600

Manganese ug/g NV 359 372 259 361 207 396 286

Molybdenum ug/g 40 <3 <3 <3 <3 <3 <3 <3

Nickel ug/g 200 13 14 7 9 4 12 6

Phosphorus ug/g NV 318 323 314 371 275 415 348

Potassium ug/g NV 3,960 4,030 9,170 1,410 786 4,840 2,090

Silver ug/g 50 2 2 <1 <1 <1 <1 <1

Sodium ug/g NV 558 586 1,040 174 140 611 287

Strontium ug/g NV 135 140 99.0 125 79.4 115 79.9

Titanium ug/g NV 309 320 231.0 252.0 176 285 216

Vanadium ug/g 250 18 19 14 15 9 20 12

Zinc ug/g 800 371 386 168 129 10 100 18

pH pH 5.0 to 11.0 10.9 10.9 10.4 7.96 8.11 8.67 7.90

2 2 0 0 0 0 0

Notes: Table 3 = Ministry of Environment (MOE) "Soil, Ground Water and Sediments Standards for Use 

Under Part XV.1 of the Environmental Protection Act", revised March 9, 2004, 
Table 3: Full Depth Site Condition Standards In a Non-Potable Ground Water Condition

< = Below the Estimated quantitation limit

13.2/14.1 = Exceedance of Table "B" Guideline prepared by: ACU

NV = No value established checked by: CAB

Sample

No. of Exceedances

Parameter Units
Table 3

Criteria

Golder Associates
N:\Active\2004\1112\04-1112-047 - St Marys-Soil Sample-St Marys\Lab Results\

Chem Tables 04 AUG 16.xls



August 2004
TABLE 1B

SOIL ANALYTICAL RESULTS - TOTAL PETROLEUM HYDROCARBONS

 04-1112-047

TPH-Heavy Oils ug/g 5,000 470 <100 110 <100 380 <100

TPH-Gas+Diesel ug/g 2,000 <10 <10 <10 <10 <10 <10

TPH-Gas ug/g NV <10 <10 <10 <10 <10 <10

TPH-Diesel ug/g NV <10 <10 <10 <10 <10 <10

0 0 0 0 0 0

Notes:

Table B = Ministry of Environment (MOE) "Guideline for Use at Contaminated Sites in Ontario", revised September  
1998, Table "B" industrial/commercial criteria, non-potable situation for medium/fine textured soil.

< = Below the Estimated quantitation limit
NV = No value established

prepared by: ACU
checked by: CAB

MW04-02

LOWER

MW04-03

UPPER

MW04-03

LOWER

No. of Exceedances 

Sample

Parameter Units
Table B 

Criteria

MW04-01

UPPER

MW04-01

LOWER

MW04-02

UPPER

Golder Associates
N:\Active\2004\1112\04-1112-047 - St Marys-Soil Sample-St Marys\Lab Results\

Chem Tables 04 AUG 16.xls
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APPENDIX A 
RECORD OF BOREHOLES & 

GRAINSIZE TESTING 
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ÙÆãÆöÝÆÚÕ
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ÖÚ
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î ¼åìêä
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