
Golder Associates Md. 

1796 Courtwood Crescent 
Ottawa, Ontario, Canoda K2C 285 
Telephone (61 3) 224-5864 
Fax (61 3) 224-9928 

May 23,2003 

Corporation of the City of Clarence-Rockland 
1560 Laurier Street 
Rockland, Ontario 
K4K 1P7 

Attention: Mr. Richard Sarazin 

RE: PHASE II ENVIRONMENTAL SlTE ASSESSMENT 
PARTS 4,5,6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL 
PARK SlTE 
(FORMER SEWAGE LAGOON) 
CITY OF CLARENCE-ROCKLAND, ONTARIO 

Dear Sir: 

This letter presents the results of a Phase 11 Environmental Site Assessment (ESA) conducted by 
Golder Associates Ltd. (Golder Associates) at Parts 4, 5, 6, 7, 8, 9, 10, 11, and 12 of the 
proposed industrial park site (former sewage lagoon), City of Clarence-Rockland, Ontario (see 
Key Plan (Figure 1) and Site Plan (Figure 2) ). 

SUMMARY OF PREVIOUS INVESTIGATIONS 

In January, 2003 a Phase I ESA was completed on Parts 1,2,3,4,5,6,7,8,9, 10, 1 1, and 12 of the 
site based on the Canadian Standards Association document entitled Phase I Environmental Site 
Assessment (Canadian Standards Association, November 2001). The Phase I ESA (Golder 
Associates, 2003a) should be read in conjunction with this letter. The following issues of 
potential environmental concern were identified in the Phase I ESA: 

P The westerly portion of the site had been operated as a sewage lagoon for a number of years 
and has only recently been decommissioned. In addition, an existing sewage reservoir is 
present on Parts 2, 3, and 6 of the site (see Site Plan, Figure 2). Potential issues of 
environmental concern could exist with respect to on-site impacts to soil and groundwater 
from activities associated with the former sewage lagoon and current sewage reservoir. 
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> A sewage treatment plant is located on the southern portion of Part 11 of the site (see Site 
Plan, Figure 2). Potential issues of environmental concern could exist with respect to on- 
site impacts to soil and groundwater from activities associated with this sewage treatment 
plant. 

> The extreme easterly portion of the site was noted to be a former railway comdor (see Site 
Plan, Figure 2). Potential issues of environmental concern with respect to impacts to soil 
and groundwater may have occurred from point sources of contamination associated with 
the railway corridor such as creosote railway ties or herbicide spraying. 

> Fill material has been imported onto the site and was observed in piles in the central portion 
of the site (see Key Plan, Figure 2). The fill material appeared to be granular in nature with 
cobbles, boulders, concrete, and asphalt. Apparently the fill material is associated with on- 
site construction activities. 

> A number of compost piles were observed to be present in the central portion of the site (see 
Key Plan, Figure 2). The compost piles could present an issue of environmental concern 
with regard to elevated concentrations of tannins and lignins, as well as increased nutrient 
loading. 

> Packall, a packing material manufacturer, is an industrial facility located just west of Part 1 
of the site (see Site Plan, Figure 2). Industrial facilities are generally high-risk ventures due 
to the types of products handled, equipment used, and the general nature of the activities 
carried out. As such, based on an inferred groundwater flow direction to the northeast there 
is the potential for soil and groundwater on site to have been impacted by this facility. 

> Former landfill operations were present southwest of the site. Based on an inferred 
groundwater flow direction to the northeast, there is potential for soil and groundwater on 
site to have been impacted by these operations. 

In March, 2003 a Phase I1 ESA was carried out on Parts 2, and 3 of the site to assess the 
relevance of the potential issues of environmental concern listed above. The Phase I1 ESA 
(Golder Associates, 2003b) should be read in conjunction with this letter. The scope of work for 
the Phase II ESA included the following: 

> Excavation of nine test pits (TP03-1 to TP02-9) at locations on and around Parts 1, 2, and 3 

of the site (see Site Plan, Figure 1); 

> Borehole drilling and installation of three monitoring wells (BH03-1 to BH03-3) at locations 
on and around Parts 1,2, and 3 of the site; 

> Collection of soil samples from test pit and borehole locations; 

> Organic vapour testing of the collected soil samples; 
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> Collection of groundwater samples from monitoring wells; 

> Collection of two sludge samples from within the existing sewage reservoir located on Parts 
2 and 3 of the site; 

Chemical analysis of selected soil, groundwater, and sludge samples for heavy metals andlor 
volatile organic compounds (VOCs) andlor pH; 

> Measurement of groundwater levels in the monitoring wells to evaluate the direction of 
groundwater flow; and 

> Analysis and reporting of the field and laboratory results. 

An assessment of the analytical results obtained for the soil, groundwater, and sludge was 
completed based on remediation criteria outlined in Table B of the Guideline for Use at 
Contaminated Sites in Ontario (Ontario Ministry of Environment and Energy, 1997). Based on 
the results of the field and laboratory investigations the following conclusions were made: 

P Subsurface stratigraphy in the immediate vicinity of the investigation area consists of native 
silty clay overlain in some areas by fill material or topsoil. 

> In the test pit completed in a stockpile of fill (TP03-S), fill material consisting of silty clay, 
sand, plastic, branches, and concrete was encountered at depths of between 2.1 to 2.6 
meters. Black fill material was encountered at depths of between 2.1 and 2.6 meters. 

P Local groundwater flow direction at the site (within the silty clay layer) was inferred to be 
in a northerly direction. 

P In the soil samples submitted for chemical analyses, concentrations of all heavy metal 
parameters analyzed were reported to be below the applicable criteria and concentrations of 
the all VOC parameters analyzed were reported to be below their respective laboratory 
method detection limit. 

> In the groundwater samples submitted for chemical analyses, concentrations of all heavy 
metal parameters analyzed were reported to be below the applicable criteria with the 
exception of copper in the sample collected from monitoring well BH03-1. This copper 
concentration only marginally exceeded the applicable criteria. The VOC parameters 
detected in the groundwater samples included trichloroethylene (monitor BH03-I), 
ethylbenzene (monitor BH03-3) and mlp-xylene (monitor BH03-3). Both of the wells in 
which VOC parameters were detected are either located in areas of the former sewage 
lagoon or hydraulically downgradient from the existing lagoon or former landfill operations. 
Concentrations of all VOC parameters analyzed were reported to be below the applicable 
criteria. The results suggest that even though the lagoons and former landfill are likely 
sources of VOC parameters, concentrations of such parameters on site are acceptable in 
terms of the applicable criteria. 
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> In the sludge samples collected from the existing sewage reservoir, concentrations of copper 
and zinc were reported to exceed the remediation criteria. The source of these heavy metals 
is assumed to be related to the former existence of the sewage lagoon on site. The results 
confirm that all sewage sludge should be removed from the site in order for the site to meet 
the guidelines. 

Based on these results the following recommendations were included in the Phase 11 ESA: 

> Analytical results for soil samples collected from the stockpile of fill (TP03-8) indicate that 
sand materials within these piles could be used on site. However, the piles of fill material 
are not considered to be appropriate backfill material when containing waste for on-site use. 
Waste materials within the stockpiles should be appropriately disposed of at an approved 
waste disposal facility. 

P Based on the heavy metal exceedances of applicable criteria in the sludge, the remaining 
sludge at the existing sewage reservoir should be removed from the site should be disposed 
of at an approved waste disposal facility. Prior to disposal of the sludge material, a sample 
should be analyzed for Ontario Regulation 558 Toxicity Characteristic Leaching Procedure 
(TCLP) test. The results of this analysis would determine whether the impacted sludge is 
designated as hazardous or non-hazardous waste. It is recommended that a soil verification 
sampling program be conducted to ensure that the sludge is completely removed. 

> Copper concentrations in monitoring well BH03-1 should be reanalyzed to confirm the 
presence of copper in groundwater at this location. 

P If parts of the site other than Parts 1, 2, and 3 are considered for development, it is 
recommended that a separate Phase 11 ESA for those additional parts of the site be 
completed. 

SCOPE OF WORK 

Based on the final recommendation outlined above, Golder Associates was retained by the 
Corporation of the City of Clarence-Rockland (City) to conduct a Phase II ESA at Parts 4,5,6,7, 
8, 9, 10, 11, and 12 of the proposed industrial park site in Clarence-Rockland, Ontario (see Site 
Plan, Figure 2). It is understood that a second Phase I1 ESA is being carried out because the site 
is targeted for redevelopment as an industrial park. The scope of work for this project was 
described in the Golder Associates correspondence dated April 14, 2003. Written authorization 
to proceed was provided by the City (Richard Sarazin) on April 15,2003. Field work associated 
with the Phase 11 ESA was completed between April 23 and 25,2003. The scope of work for the 
investigation included the following: 
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> Excavation of six test pits (TP03- 10 to TP03- 12 and TP03-14 to TP03- 16) at locations on 
Parts 6,7, 10, 11, and 12 of the site (see Site Plan, Figure 2); 

9 Borehole drilling and installation of four monitoring wells (BH03-4 to BH03-7) at 
locations on Parts 9, 10, 11, and 12 of the site; 

9 Collection of soil samples from test pit and borehole locations; 

9 Collection of fill samples from the stockpile located in the southern portion of Part 12; 

9 Collection of three surface soil samples from the eastern portion of Part 12, along the 
former railway corridor; 

9 Organic vapour testing of the soil samples collected from test pits, boreholes, and the fill 
stockpile; 

9 Collection of groundwater samples from the four monitoring wells; 

> Chemical analysis of selected soil samples collected from the test pits, boreholes, and fill 
stockpile for heavy metals and VOCs; 

> Chemical analysis of surface soil samples for polynuclear aromatic hydrocarbons (PAHs); 

k Chemical analysis of collected groundwater samples for heavy metals and VOCs. 
Chemical analysis of the groundwater sample collected from BH03-7, near the compost 
piles for tannin and lignin, nitrate, and phenols; 

> Measurement of groundwater levels in all monitoring wells (BH03-1 to BH03-7) to 
evaluate the direction of groundwater flow; and 

9 Analysis and reporting of the field and laboratory results. 

TEST PIT EXCAVATION 

On April 23,2003 six test pits (TP03-10 to TP03-12 and TP03-14 to TP03-16) were excavated at 
locations on Parts 6, 7, 10, 11, and 12 of the site (see Site Plan, Figure 2). Test pit TP03-13, 
originally proposed to be excavated at a location on Part 9 was not excavated due to the presence 
of standing water at the proposed location. The test pits were excavated for the following 
purposes: 1) to determine general subsurface conditions in terms of geology at the site; and 2) to 
collect soil samples for evaluating soil chemistry and impacts on soil associated with the 
potential issues of environmental concern (as outlined in the Phase I ESA). 
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Excavation of the test pits was accomplished using a rubber tired backhoe supplied and operated 
by the City. A member of Golder Associates technical staff supervised the test pit excavations 
and recorded soil type layers and properties, collected soil samples, documented indications of 

impact (visual or olfactory) and monitored quality assurance/quality control. Test pits were 
excavated to depths ranging from 2.0 to 2.8 metres below ground surface (mbgs). A record of 
the subsurface conditions encountered in each of the test pits excavated as part of the current and 
the previous Phase II ESA is provided in Attachment A. 

In addition to the soil samples collected from the test pits, grab samples of fill were collected 
from the stockpile located on the southern portion of Part 12. 

BOREHOLE DRILLING AND MONITORING WELL INSTALLATION 

On April 23, 2003, four boreholes (BH03-4 to BH03-7) were drilled at locations on Parts 9, 10, 
11, and 12 of the site (see Site Plan, Figure 2). The boreholes were drilled for the following 
purposes: 1) to determine general subsurface conditions in terms of geology at the site; 2) to 
collect soil samples for evaluating the soil chemistry and impacts on soil associated with the 
potential issues of environmental concern; and 3) to install monitoring wells for the sampling of 
groundwater for evaluating groundwater quality and impacts on groundwater associated with the 
potential issues of environmental concern (as outlined in the Phase I ESA). 

Borehole drilling and monitoring well installation were completed by Marathon Drilling Co. Ltd. 
of Ottawa, Ontario. Boreholes were drilled using a CME55 track mounted drill rig supplied and 
operated by Marathon Drilling Co. Ltd. of Ottawa, Ontario. The boreholes were advanced in the 
overburden using 200 millimetre outside diameter hollow stem augers. Boreholes were logged 
during drilling by a member of Golder Associates' technical staff. Golder Associates' technical 
staff supervised the borehole drilling, noted the soil conditions encountered in each borehole, 
documented indications of impact (visual or olfactory) in the soil, collected soil samples, and 
monitored quality controVquality assurance. Boreholes BH03-4, BH03-5, BH03-6, and BH03-7 
were advanced to depths of 4.72,5.33,4.57, and 5.18 metres below ground surface, respectively. 

Each borehole was completed with one groundwater monitoring well to permit groundwater level 
measurements and groundwater sampling. Monitoring wells installed in the boreholes consist of 
a 5 1 millimetre diameter, schedule 40 PVC riser pipe and a screen installed to straddle the water 
table. All connections were flush threaded with rubber o-ring seals. Bentonite seals were placed 
at various locations in the boreholes to provide seals to prevent vertical migration of groundwater 
along the well bore andlor surface water intrusion into the wells. For each monitoring well 

ground surface and top of pipe elevations were measured relative to a local datum. 

Borehole details and subsurface descriptions completed as part of the current and the previous 
Phase I1 ESA are provided in the Record of Borehole Sheets in Attachment B. 
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SURFACE SOlL SAMPLING 

On April 23, 2003, surface soil was sampled at two locations ( SS-1 and SS-2) along the former 
railway corridor along the eastern portion of Part 12 of the site (see Site Plan, Figure 2). The 
samples were collected to evaluate soil chemistry and impacts on soil associated with the former 
railway corridor. 

SOlL AND GROUNDWATER SAMPLING 

Soil samples collected from the test pits, boreholes, and the fill stockpile, as well as surface 
samples collected along the former railway conidor, were examined in the field for visual and/or 
olfactory indications of impact. Samples collected from the test pits, boreholes, and stockpile 
were split into two portions; one portion was placed in a zip-lock plastic bag for vapour analysis, 
and the other was placed into laboratory supplied, precleaned, glass jars with septa lined caps 
for possible laboratory analysis. Selected soil samples collected from the test pits, boreholes, 
and stockpile were analyzed for heavy metals and VOCs. Surface soil samples were analyzed for 
PAHs. Two blind field duplicates were collected from the test pits, two from the boreholes and 
one from the surface soil. 

Groundwater samples were collected from monitoring wells BH03-4, BH03-5, BH03-6, and 
BH03-7 on April 25, 2003. Samples were submitted to the laboratory for analysis of heavy 
metals and VOCs. The sample collected from monitoring well BH03-7 was also analyzed for 
nitrate, tannin and lignin, and phenols. Samples collected for heavy metals analyses (except for 
mercury) were field filtered to 0.45 microns, placed in a plastic bottle, and preserved to pH<2 
with nitric acid. Samples collected for mercury analysis were field filtered to 0.45 microns, 
placed in a plastic bottle, and preserved to pH<2 with nitric acid and potassium chromate. 
Samples for VOC analyses were placed in an amber glass bottle containing zero headspace. 
Samples collected for nitrate, and tannin and lignin were placed in a plastic bottle. Samples 
collected for phenols were placed in an amber glass bottle, and preserved to pHe4 with sulphuric 
acid. One blind trip blank was submitted for analysis of VOCs. One blind field duplicate was 
collected and submitted for analysis of heavy metals and VOCs. 

All soil and groundwater samples were stored in a cooler with ice packs until they were delivered 
to Accutest Laboratories Ltd. of Ottawa, Ontario, with an accompanying Chain of Custody Form. 

SOlL VAPOUR MEASUREMENTS 

On April 23 and 24 2003, organic vapour concentrations, in the headspace of the zip-lock plastic 
bags containing the soil samples, were measured using a Microtip photo ionization detector 
(PID) calibrated to isobutylene standards. The measured soil vapour concentrations are recorded 
in Table 1. 
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Vapour concentrations of soil samples collected from the test pits, boreholes, and fill stockpile 
were measured in order to aid in the selection of "worst case" samples for laboratory analytical 
testing. Relatively low organic vapour concentrations were detected in all of the soil samples 

collected. 

Representative. soil samples collected from each test pit and borehole location were selected for 
chemical analysis based on visual screening, vapour concentrations, sample soil horizon, depth 

below ground surface, and position of the groundwater table. The soil samples selected for 
chemical analyses and their corresponding depths from ground surface are indicated in bold- 
italics in Table 1. 

SITE STRATIGRAPHY 

Regional surficial geology and bedrock maps reviewed during the Phase I ESA completed by 
Golder Associates indicate that the general subsurface geological conditions in the vicinity of the 
site consist of a clay and silt deposit underlain by Ottawa Formation limestone bedrock (Golder 
Associates, 2003). 

Based on logs from the nine test pits and three boreholes completed at the site, subsurface 
stratigraphy at the site generally consists of native silty clay overlain in some areas by topsoil or 
fill material. 

Native silty clay materials were encountered in all test pits and boreholes completed at the site as 
part of the current and previous Phase 11 ESAs with the exception of boreholes BH03-4 and 
BH03-6. The upper portion of the native silty clay is generally weathered to a grey-brown and 
red-brown crust, while the silty clay below the depth of weathering is generally grey or red- 
brown in colour with small sand seams. Native fine to coarse sand deposits were encountered in 
boreholes BH03-4 and BH03-6 located in the northwest portion of the site. Such deposits were 
also encountered in test pit TP03-11, underlying the native silty clay materials at a depth of 1.25 
meters. 

In the previous Phase I1 ESA, fill material was encountered overlying the silty clay at boreholes 
BH03-1, BH03-2, and BH03-3 and test pits TP03-8 and TP03-9. The thickness of the fill 

material ranged from about 0.4 to 3.6 metres. Topsoil was encountered overlying the native silty 
clay at test pits TP03-6 and TP03-7, located on the southern portion of the site adjacent to 
Highway 17. The thickness of the topsoil at both test pit locations was about 0.1 metres. In the 
current Phase II ESA, fill material was encountered overlying the silty clay in borehole BH03-5, 
and test pits TP03-12, TP03-14, TP03-15, and TP03-16. Fill material was encountered overlying 
sand deposits in boreholes BH03-4 and BH03-7, and test pit TP03-11. The thickness of fill 
materials encountered in the current Phase I1 ESA ranged from 0.4 to 2.9 meters. Topsoil, 0.24 
meters in thickness, was encountered overlying native silty clay at BH03-7. 
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Details of subsurface conditions at the test pits and boreholes are found in Attachments A and B, 
respectively. It must be noted that the boundaries between strata on the Record of Test Pit and 
Record of Borehole Sheets have been inferred from observations during excavation/drilling and 
noncontinuous sampling and, as such, their positions should be considered as transitional in 
nature rather than an exact plane of geological change. Natural variations other than those 
encountered in the test pits and boreholes should also be expected to exist. 

PHYSICAL HYDROGEOLOGY 

The Phase I ESA completed by Golder Associates stated that the regional groundwater flow 
direction is expected to be to the northeast towards the Ottawa River and Clarence Creek (Golder 

Associates, 2003). 

For the purpose of determining local groundwater flow direction, on April 25, 2003 the depth to 
groundwater was measured in the seven monitoring wells installed at the site as part of the 
current and previous Phase 11 ESAs, and the corresponding groundwater elevations relative to the 
local datum were calculated. These groundwater elevations are presented in the table below. 

These groundwater elevations indicate that the local groundwater flow direction is to the 
northwest. It should be noted that groundwater levels are subject to seasonal variations, and may 
be affected locally by building foundations, subsurface services or conduits on this or adjacent 
sites. 

APPLICABLE CRITERIA 

In the Province of Ontario the Guideline for Use at Contaminated Sites in Ontario (Ontario 
Ministry of Environment and Energy, 1997) is used for the assessment of potentially contaminated 
sites. In order to establish assessmentlrernediation criteria for this site, protocols, as outlined in this 
Provincial Guideline were applied. This site would not be classified as a "potentially sensitive site" 
based on Conditions (i), (ii) or (iii) in Section 6.1 of the Provincial Guideline. Therefore, it is 

considered that the use of the generic criteria provided in Appendix 2 of the Provincial Guideline is 
appropriate for this site. The results of the pH analysis, completed as part of the previous Phase 11 
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ESA, on three soil samples collected from the site, support this statement. The pH values of the soil 
samples were 7.7, 7.3 and 7.9. The laboratory analytical results for the soil samples submitted for 
chemical analyses were compared to the generic criteria provided in the Provincial Guideline. The 
site is proposed to be used as an industrial park, therefore the criteria which are considered 
applicable are as follows: Table B - surface soil and groundwater criteria for industriaYcommercial 
land use for a nonpotable groundwater condition. 

The non-potable groundwater criteria were considered appropriate even though no municipal water 
supply is currently available because the proposed industrial park would be serviced by a municipal 
drinking water supply. Thus, present or potential future groundwater sources of drinking water will 
not be adversely affected. 

As a conservative measure, the criteria associated with a coarse textured soil were considered 
applicable to this site. 

SOIL AND GROUNDWATER QUALITY 

Selected soil samples collected from test pits, boreholes, and the fill stockpile were analyzed for 
heavy metals and VOCs. Analytical results for these soil samples, together with the applicable 
criteria, are presented in Tables 2 and 3 respectively. Report of Analyses certificates from 
Accutest Laboratories Ltd. are included in Attachment C. Concentrations of heavy metals in all 
soil samples collected from test pits, boreholes, and the fill stockpile were below the applicable 
criteria. With the exception of toluene and ethylbenzene in sample SA1 collected from test pit 
TP03-16, concentrations of all VOC parameters were below the laboratory method detection 
limit. The concentrations of toluene and ethylbenzene in sample SA1 collected from test pit 
TP03-16 however, were below the applicable criteria. No olfactory indications of potential 

contaminants were noted for any of the soil samples. 

Surface samples collected along the former railway corridor were analyzed for PAHs. Analytical 
results for these soil samples along with the appropriate criteria are presented in Table 4. Report 
of Analyses certificates from Accutest Laboratories Ltd. are included in Attachment C. 
Concentrations of PAHs in both of these soil samples were below the laboratory method 
detection limit. No olfactory indications of potential contaminants were noted for either of these 
soil samples. 

One groundwater sample was collected from each of the four monitoring wells and analyzed for 
heavy metals and VOCs. Groundwater collected from borehole BH03-7, located near the 
compost pile, was also analyzed for nitrate, phenols, and tannin and lignin. Analytical results for 
these soil samples along with the appropriate criteria are presented in Table 5. Report of 
Analyses certificates from Accutest Laboratories Ltd. are included in Attachment C. 
Concentrations of heavy metals in the groundwater samples were reported to be below the 
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applicable criteria. Concentrations of VOCs in the groundwater samples were reported to be 
below the laboratory method detection limits as well as the applicable criteria. Concentration of 
phenols in the sample collected from borehole BH03-7 was reported to be below the applicable 
criteria. Criteria for nitrate, and tannin and lignin are not included in Table B. However, 
concentrations of these parameters are considered low. No visual or olfactory indications of 
impact were noted in groundwater samples collected. 

CONCLUSIONS 

Based on the results of the previously completed Phase 11 ESA for Parts 1, 2, and 3 and the 
current Phase 11 ESA for Parts 4, 5, 6, 7, 8,9, 10, 11, and 12 of the proposed industrial park site 
in Clarence-Rockland, Ontario, the following conclusions are made: 

9 Subsurface stratigraphy in the area of the site consists of native silty clay overlain in some 
areas by fill material and/or topsoil. Regional bedrock maps indicate that the silty clay 
deposit is underlain by Ottawa Formation limestone bedrock, however bedrock was not 
encountered in any of the test pits or boreholes completed as part of this study. 

9 Local groundwater flow direction at the site is inferred to be northwest toward the Ottawa 

River. 

9 Concentrations of heavy metals and VOC parameters analyzed in soil samples collected 
from test pits, boreholes and the fill stockpile, and concentrations of PAH parameters 
analyzed in surface soil samples were reported to be below the applicable criteria. 

9 With the exception of copper in the sample collected from monitoring well BH03-1, 
concentrations of heavy metals, and VOC parameters in groundwater samples collected 
from the monitoring wells were reported to be below the applicable criteria. The 
concentration of copper in the groundwater sample collected from BH03-1 only marginally 
exceeded the applicable criteria. Concentrations of phenols in the groundwater sample 

collected from monitoring well BH03-7 were below the applicable criteria. 

9 Concentrations of parameters analyzed for in soil and groundwater samples collected from 
selected on-site locations, chosen to address the issues of potential environmental concern 
identified in the Phase I ESA (Golder, 2003a) show no exceedances of criteria outlined in 
Table B for industriaUcomtnercia1 land use for a nonpotable groundwater condition as 
outlined in the Province of Ontario the Guideline for Use at Contaminated Sites in Ontario 
(Ontario Ministry of Environment and Energy, 1997). These results indicate that the site 
meets the Table B criteria. 

9 Fill material consisting of silty clay, sand, plastic, branches, and concrete was encountered 
at depths of between 2.1 and 2.6 metres in test pit TP03-8, completed in a stockpile of fill. 
Black fill material was encountered in this test pit at depths of between 2.1 and 2.6 metres. 
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Fill material consisting of silty sand, organic material, wood, and wires was encountered at 

depths of between 1.4 and 2.0 metres in test pit TP03-10. The aerial extent of the waste 
materials at either location is not defined. Waste materials should be excavated and 
disposed of at a licensed landfill prior to development of the property. 

> In the sludge samples collected from the existing sewage reservoir, concentrations of 
copper and zinc were reported to exceed the remediation criteria. The source of these heavy 
metals is assumed to be related to the former existence of the sewage lagoon on site. The 
results confirm that all sewage sludge should be removed from the site in order for the site 

to meet the guidelines. 

RECOMMENDATIONS 

Based on the results of the previously completed Phase 11 ESA for Parts 1, 2, and 3 and the 
current Phase I1 ESA for Parts 4, 5, 6, 7, 8, 9, 10, 11, and 12 of the proposed industrial park site 
in Clarence-Rockland, Ontario, the following recommendations are made: 

> Copper concentrations in monitoring well BH03-1 should be reanalyzed to confirm the 
presence of copper in groundwater at this location. 

> If defining of the aerial extent/volume/depth of the waste is required the completion of 
additional test pits is be required. 

P Based on the heavy metal exceedances of applicable criteria in the sludge, the remaining 
sludge at the existing sewage reservoir should be removed from the site should be disposed 
of at an approved waste disposal facility. Prior to disposal of the sludge material, a sample 

* 

should be analyzed for Ontario Regulation 558 Toxicity Characteristic Leaching Procedure 
(TCLP) test. The results of this analysis would determine whether the impacted sludge is 
designated as hazardous or non-hazardous waste. It is recommended that a soil verification 
sampling program be conducted to ensure that the sludge is completely removed. 

LIMITATIONS AND USE OF LElTER 

This letter was prepared for the exclusive use of the City of Clarence-Rockland. The letter, 

which specifically includes all tables, figures and attachments, is based on data and information 
collected during the subsurface environmental investigation conducted by Golder Associates Ltd. 
and is based solely on the conditions of the property at the time of the field investigation, 
supplemented by historical information and data obtained by Golder Associates Ltd. as described 
in this letter. 
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Except where specifically stated to the contrary, the information contained in this letter was 
provided to Golder Associates Ltd. by others and has not been independently verified or 
otherwise examined by Golder Associates Ltd. to determine its accuracy or completeness. 
Golder Associates Ltd. has relied in good faith on this information and does not accept 
responsibility for any deficiency, misstatements, or inaccuracies contained in this letter as a 
result of omissions, misinterpretation, fraudulent acts or the persons interviewed or contacted or 
errors or omissions in the reviewed documentation. 

The assessment of environmental conditions and possible hazards at this site has been made 
using the results of chemical analysis of discrete soil, groundwater and sludge samples from a 
limited number of sample locations. The site conditions between sampling locations have been 
inferred based on conditions observed at sample locations. Subsurface conditions may vary from 
these sample locations. Golder Associates Ltd. makes no other warranty, expressed or implied. 

The services performed as described in this letter were conducted in a manner consistent with 
that level of care and skill normally exercised by other members of the engineering and science 
professions currently practising under similar conditions, subject to the time limits and financial 
and physical constraints applicable to the services. 

Any use which a third party makes of this letter, or any reliance on, or decisions to be made 
based of it, are the responsibilities of such third parties. Golder Associates Ltd. accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions based on this letter. 
The content of this letter is based on information collected during our investigation, our present 
understanding of the site conditions, and our professional judgement in light of such information 
at the time of this letter. This letter provides a professional opinion and therefore no warranty is 
either expressed, implied, or made as to the conclusions, advice and recommendations offered in 
this letter. This letter does not provide a legal opinion regarding compliance with applicable 
laws. With respect to regulatory compliance issues, it should be noted that regulatory statutes 
and the interpretation of regulatory statutes are subject to change. 

The findings and conclusions of this letter are valid only as of the date of this letter. If new 
information is discovered in future work, including excavations, borings, or other studies, Golder 
Associates Ltd. should be requested to re-evaluate the conclusions of this letter, and to provide 
amendments as required. The groundwater monitors installed during the course of this 
investigation have been left in place. These monitors are the property of the City of Clarence- 
Rockland, and not Golder Associates Ltd. 
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City of Clarence-Rockland May 23,2003 
Mr. Richard Sarazin - 14- 03-1 120-715 6000 

We trust this is sufficient for your present needs. If you have any questions, please do not 
hesitate to contact the undersigned. 

Yours truly, 

GOLDER ASSOCIATES LTD. 
Environmental Division 

& Y 4 4 9 z  
Heather Fenton, M.Sc. 
Hydrpgeolggy, Environmental Division 

.J. Velderman, M.Sc., P.Geo. d a  u- Senior Hydrogeologist, Associate 

HF:BJV:AH:ab 
N:\Active\2003\1 I 2O\ENVIRONMENTALV)3- 1120-7 I5 City of ClarenccRockland Phase U ESA Pam 1,2&3 (Former Lagoons)Vhase 6000 RepodLa- 
001 03May 15 Phase Il ESA F o m  Sewage Lagoon.doc 

Attachments: 

Table 1 - Soil Sample Organic Vapour Concentrations 
Table 2 - Summary of Test Pit Soil and Fill Quality Results 
Table 3 - Summary of Borehole Soil Quality Results 
Table 4 - Summary of Surface Soil Quality Results 
Table 5 - Summary of Groundwater Quality Results 
Figure 1 - Key Plan 
Figure 2 - Site Plan 
Attachment A - Record of Test Pit Sheets 
Attachment B - Record of Borehole Sheets 
Attachment C - Report of Analysis, Accutest Laboratories Ltd. 
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City of Clarence-Rockland May 23,2003 
Mr. Richard Sarazin - 15- 03-1 120-715 6000 
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TABLE 1 

SOIL SAMPLE ORGANIC VAPOUR CONCENTRATIONS 
PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 

CITY OF CLARENCE-ROCKLAND, ONTARIO 

Notes: Microtip photo ionization detector (PID) calibrated to isobutylene ppm - parts per million 
Organic vapour concentrations from test pit samples measured on April 23,2003 
Organic vapour concentrations from borehole samples measured on April 24,200 
Samples submitted for chemical analysis are indicated in bold-italic 

Page 1 of 2 
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May 2003 03-1120-715 6000 

Notes: Microtip photo ionization detector (PID) calibrated to isobutylene 
ppm - parts per million 
Organic vapour concentrations from test pit samples measured on April 23,2003 
Organic vapour concentrations from borehole samples measured on April 24,2003 
Samples submitted for chemical analysis are indicated in bold-italic 

Page 2 of 2 
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TABLE 2 
SUMMARY OF TEST PIT SOIL AND FILL QUALITY RESULTS 

PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 

Golder Associates 



May 2002 03-1 120-715 6000 

TABLE 2 
SUMMARY OF TEST PIT SOIL AND FILL QUALITY RESULTS 

PARTS 6,7 ,8 ,9 ,10 ,11 ,  AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 

Vinyl ,chloride 0.003 0.003 (0.0075) e0.003 e0.003 , e0.003 e0.003 cO.003 
1,2dichlorobenzene 0.002 30 *0.002 eO.002 e0.002 e0.002 e0.002 
,I ,3dichlorobenzene 0.002 30 e0.002 e0.002 , e0.002 ~0.002 e0.002 
1,4dichlorobenzene 0.002 30 e0.002 eO.002 e0.002 4.002 e0.002 

Notes: 

MOE Guidelines for use at Contaminated Sites in Ontario (Febmary 1997) -Table B non-potable groundwater criteria for industrialIcommerciaI land use 
Criterion value in brackets applies to medium and fine textured soils 
See section of this letter entitledApplicabIe Criteria for discussion of applicable criteria 

** Duplicate of TW3-IS SAI 

***Duplicate of TP03-16 SAI 

Table B criteria exceedances a n  indicated in bold and shaded (no criteria were exceeded in this ease) 
-Not analyzed 

N N  -No Table B value derived at this time 

MDL - Laboratory method detection limit 
All units expressed in micrograms per gram (ugtg) 

Golder Associates 



TABLE 3 
SUMMARY OF BOREHOLE SOIL QUALITY RESULTS 

PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 

m = - ~ m D m - - - m m m m m m m m m  
May 2002 03-1 120-71 5 6000 
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TABLE 3 
SUMMARY OF BOREHOLE SOIL QUALITY RESULTS 

PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 
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TABLE 3 
SUMMARY OF BOREHOLE SOIL QUALITY RESULTS 

PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 

Notes: 
* MOE Guidelines for use at Contaminated Sites in Ontario (February 1997) -Table B non-potable groundwater criteria for industrial/commercial land use 
Criterion value in brackets applies to medium and fine textured soils 
See section of this letter entitled Applicable Criteria for discussion of applicable criteria 

** Duplicate of BH03-7 SA6 
*** Duplicate of BH03-4 SA5 
Table B criteria exceedances are indicated in bold and shaded (no criteria were exceeded in this case) 
- Not analyzed 

NN - No Table B value derived at this time 
MDL - Laboratory method detection limit 
All units expressed in micrograms per gram (uglg) 
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TABLE 4 
SUMMARY OF SURFACE SOIL QUALITY RESULTS 

PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 

Notes: 
* MOE Guidelines for use at Contaminated Sites in Ontario (February 1997) -Table B non-potable groundwater criteria for industriaVcommercial land use 
Criterion value in brackets applies to medium and fine textured soils 
See section of this letter entitled Applicable Criteria for discussion of applicable criteria 

** Duplicate of SS-2 
Table B criteria exccedances are indicated in bold and shaded (no criteria were exceeded in this case) 
-Not analyzed 

N N  - No Table B value derived at this time 
MDL - Laboratory method detection limit 
All units expressed in micrograms per gram (ugtg) 
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TABLE 5 
SUMMARY OF GROUNDWATER QUALITY RESULTS 

PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 

Golder Associates 1 of 3 
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TABLE 5 
SUMMARY OF GROUNDWATER QUALITY RESULTS 

PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 
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TABLE 5 
SUMMARY OF GROUNDWATER QUALITY RESULTS 

PARTS 6,7,8,9,10,11, AND 12 OF PROPOSED INDUSTRIAL PARK SITE 
CITY OF CLARENCE-ROCKLAND, ONTARIO 

Notes: 
* MOE Guidelines for use at Contaminated Sites in Ontario (February 1997) -Table B non-potable groundwater criteria for industrial/commercial land use 
Criterion value in brackets applies to medium and fine textured soils 
See section of this letter entitled Applicable Criteria for discussion of applicable criteria 

** Duplicate of BH03-6 
Table B criteria exceedances are indicated in bold and shaded (no criteria were exceeded in this case) 
-Not analyzed 

N N  -No Table B value derived at this time 
MDL - Laboratory method detection limit 

Golder Associates 
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ATTACHMENT A 

RECORD OF TEST PIT SHEETS 



PROJECT: 03-1 120-715 RECORD OF TEST PIT: TP03-1 SHEET 1 OF 1 

LOCATION: See Site Plan BORING DATE: 04123103 DATUM: Not surveyed 



PROJECT: 031 120-715 RECORD OF TEST PIT: TP03-2 SHEET 1 OF 1 

LOCATION: SEE SITE PLAN DATUM:. Not Suweyed 
TEST PIT DATE: 02R010.3 

SOIL PROFILE SAMPLES pDPmhoDvsC 
~ I C C O N O U C T N I T Y .  

8 .  0 k awn 

6 5 10 20 30 40 lo* to' 10' loJ OR 

ELEV. 
STANOPlPE 

WATER CONTENT PERCENT 
0EsCRIPTK)N 

P WP-w ' 
100 200 300 400 10 20 30 40 

I I I I 

g 1 5 0  









PROJECT: 03-1120-71s RECORD OF TEST PIT: TP03-6 SHEET 1 OF 1 

LOCATION: SEE SITE PLAN DATUM: Not Surveyed 
TEST PIT DATE: WKV(M 

SOIL PROFILE SAMPLES Phohra: 
HYDRAVLK: CONOUCTMTY. 

8 m a k cmls 

5 5i ' o m m y  lo4 10. to4 toJ OR 
ELEV. WATER COEmNT PERCENT 

STANDPIPE 

OESCRlPnON 

d 
wp-w 

1 0 0 2 0 0 3 0 0 4 0 0  1 0 2 0 3 0 4 0  
I I I I I I 1 









PROJECT: 03-1120-715 6000 RECORD OF TEST PIT: TP03-10 SHEET 1 OF 1 

LOCATION: See Site Plan BORING DATE: W M 3  DATUM: Not surveyed 



PROJECT: 03-1 1 ~ 7 1 5  6000 RECORD OF TEST PIT: TP03-11 SHEET 1 OF I 

LOCATION: See Siie Plan BORING DATE: 04/23/03 DATUM: Not surveyed 



PROJECT: 03-1 120-71s 6000 RECORD OF TEST PIT: TP03-12 SHEET 1 OF 1 

LOCATION: See Site Plan BORING DATE: M 3 X ) 3  DATUM: Notswveyed 



PROJECT: 03-1 120-715 6000 RECORD OF TEST PIT: TP03-14 SHEET 1 OF 1 

LOCATION: See Site Plan BORING DATE: 04/23/03 DATUM: Not surveyed 





PROJECT: 03-1 120-715 6000 RECORD OF TEST PIT: TP03-16 SHEET 1 OF 1 

LOCATION: See Site Plan BORING DATE: 04/23/03 DATUM: Nd surveyed 



ATTACHMENT B 

RECORD OF BOREHOLE SHEETS 



LOCATfON: SEE SITE PLAN BORINGOATE: OPR6103 DATUM: Local 



PROJECT: 03-1 120-715 RECORD OF BOREHOLE: BH03-2 SHEET 1 OF 1 I 
LOCATION: SEE s r r ~  PLAN BORING DATE. oii~7103 DATUM: Local 

SAMPLER HAMMER. 84kg: DROP, 760mm 



LOCATION. SEE SITE PLAN BORING DATE 012126103 

PENETRATION TEST HAMMER. 64kg: DROP, 760mm 

LOGGED: D.J.S. 

CHECKED: AH. 



PROJECT: 03-1 120-715 6000 
SHEET 1 OF 1 

LOCATION: See Site Plan BORING DATE: 04/23/03 DATUM: Local 

DESCRIPTION 

LOGGED: P.H. 



PROJECT: 03-1120-715 6000 RECORD OF BOREHOLE: BH03-5 SHEET 1 OF 1 

LOCATION: See Site Flan BORING DATE: 04/23/03 DATUM: Nolswveyed 

SAMF'LES 
HYDRAULIC CONOUCTIWM. 

SOH PROFILE 
u 8 * " '  e kanls 

4; E 6 g 
10 20 30 40 OR 

EE, f, 
STANWIPE 

E 4  DESCRIPTION 

$ 100 200 300 400 1 0 2 0 3 0 4 0  
I I I I 
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irm grey SlLN CLAY 



PROJECT: 03-1120-715 6000 RECORD OF BOREHOLE: BH03-6 SHEET 1 OF 1 

LOCATION: See Site Plan BORING DATE: 04/23/03 DATUM: Local 



PROJECT: 031 120-71 5 6000 RECORD OF BOREHOLE: BH03-7 SHEET 1 OF 1 

LOCATION: See Site Plan BORING DATE: 04123103 DATUM: Not surveyed 



ATTACHMENT C 

REPORT OF ANALYSIS 
ACCUTEST LABORATORIES LTD. 





Client: Golder Associates Ltd. 
1796 Courtwood Cr. 
Ottawa, ON 
K2C 2B5 

Attention: Mr. Andrew Hamood 

Report Number: 2305726 
Date: 2003-05-05 
Date Submitted: 2003-04-25 

Project: 031-120715-6000 

P.O. Number: 230236 

Comment: 

8-146 Colonnade Road, Ottawa, ON, K2E 7Y1 608 Norris Court, Kingston, ON, K7P 2R9 
&anic Lab Coordinator 



E m i i  
Client: Golder Associates Ltd. Report Number: 2305726 

1796 Court\Nood Cr. Date: 2003-05-08 
Ottawa, ON Date Submitted: 2003-04-25 
K2C 285 

Attention: Mr. Andrew Harwood Project: 031-120715-6000 

P.O. Number: 230236 

Comment: 

APPROVAL: 

8-146 Colonnade Road, Ottawa, ON, K2E 7Y1 608 Norris Court, Kingston, ON, K7P 2R9 
Agriculture Lab Supervisor 



Client: Golder Associates Ltd. 
1796 Courtwood Cr. 
Ottawa, ON 
K2C 285 

Attention: Mr. Andrew Harwood 

LAB ID: 
Sample Date: 

Sample ID: 

PARAMETER 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Antimony 
Beryllium 
Cobalt 

Cr(VI) 
Molybdenum 
Nickel 
Silver 
Thallium 
Vanadium 

I I 

MDL = Method Detection Limit INC = Incomplete A 0  = Aesthetic Objective OG = Ope1 

Comment: 

- 
MDL - 
0.4 
1 

0.5 
0.5 
1 
1 
1 

0.1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 
~nal Guil 

8-146 Colonnade Road, Ottawa, ON, K2E 7Y1 608 Norris Court, Kingston, ON, K7P 2R9 

1.4 
103 
1.4 

<0.5 
42 
20 
12 

<O.l 
<1 
1 

<1 
12 
< I  
1 

21 
<1 
<1 
43 
66 

line MAC = 

Report Number: 2305726 
Date: 2003-05-08 
Date Submitted: 2003-04-25 

Project: 031-120715-6000 

P.O. Number: 230236 
Soil 
GUIDELINE 

APPROVAL: d L  
Lorna Wilson 
Agriculture Lab Supervisor 
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Client: Golder Associates Ltd. 
1796 Courtwood Cr. 
Ottawa, ON 
K2C 285 

Attention: Mr. Andrew Hamood 

LAB ID: 244486 
Sample Date: 2003-04-23 

Sample ID: BH03-4 SA5 

PARAMETER I UNITS I MDL 
VOLATILE ORGANIC COMPOUNDS - VOCs I I 
1,1.1,2-tetrachloroethane ~919 
1 .l,l-trichloroethane ~ 9 l 9  
1,1,2,2-tetrachloroethane ugh 
1,1,2-trichloroethane uglg 
1 .I-dichloroethane us19 
1 ,ldichloroethylene uglg 
1 ,2-dibrornoethane UglS 
1,24ichlorobenzene ugl9 
1,2-dichloroethane USIS 
1,24ichloropropane ~919 
1,3,5-trimethylbenzene ~919 
1 3-dichlorobenzene ~919 
1,4-dichlorobenzene ~919 
Benzene ~919 
Brornodichlorornethane Wl9 
Bromoform USIS 
c-l,2-Dichloroethylene ugl9 
c-l,3-Dichloropropylene u919 
Carbon Tetrachloride USIS 
Chloroform ~919 
Chloromethane ~919 
Dibromochloromethane ~919 
Dichiorornethane USIS 
Ethylbenzene ~919 
mlp-xylene ~919 
Monochlorobenzene ~919 
o-xylene ugl9 
Styrene ~919 
t-l,2-Dichloroethylene uglg 
MDL = Method Detection Limit INC = Incomplete A0 =Aesthetic Objective OG =Open 
Comment: 

0.002 <0.002 
0.005 eO.005 
0.004 eO.004 
0.002 <0.002 
0.002 s0.002 
0.002 q0.002 
0.002 c0.002 
0.002 <0.002 
0.002 c0.002 
0.002 <0.002 
0.002 <0.002 
0.002 q0.002 
0.002 <0.002 
0.002 <0.002 
0.002 <0.002 
0.002 <0.002 
0.003 <0.003 
0.003 <0.003 
0.002 <0.002 
0.002 <0.002 
0.003 ~0.003 
0.003 <0.003 
0.05 c0.05 
0.002 <0.002 
0.002 e0.002 
0.002 <0.002 
0.002 <0.002 
0.002 co.002 
0.003 <0.003 

onal Guideline MAC = Mc 

<0.002 
c0.005 
<0.004 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
c0.002 
c0.002 
e0.002 
c0.002 
<0.002 
e0.002 
<0.002 
c0.002 
c0.003 
c0.003 
<0.002 
<0.002 
c0.003 
c0.003 
co.05 
<0.002 
<0.002 
e0.002 
<0.002 
c0.002 
c0.003 

mum Allowable 

c0.002 
<0.005 
e0.004 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
c0.002 
q0.002 
e0.003 
e0.003 
<0.002 
<0.002 
<0.003 
<0.003 
<0.05 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
c0.003 

AC = Interim Ma 

Report Number: 2305725 
Date: 2003-05-02 
Date Submitted: 2003-04-25 

Project: 031 -120715-6000 

P.O. Number: 230236 
Matrix: 

244490 
2003-04-23 

BH03-4 SAI C 

<0.002 
<0.005 
<0.004 
<0.002 
<0.002 
<0.002 
c0.002 
<0.002 
<0.002 
e0.002 
e0.002 
<0.002 
<0.002 
<0.002 
e0.002 
<0.002 
<0.003 
<0.003 
<0.002 
c0.002 
~0.003 
<0.003 
c0.05 

c0.002 
<0.002 
<0.002 
c0.002 
c0.002 
c0.003 

mum Allowable 

Soil 
GUIDELINE 

Organic Lab Coordinator 
8-146 Colonnade Road, Ottawa, ON, K2E 7Y1 608 Norris Court, Kingston, ON, K7P 2R9 1 of2 







Client: Golder Associates Ltd. 
1796 Courtwood Cr. 
Ottawa, ON 
K2C 285 

Attention: Mr. Andrew Hamrood 

Report Number: 2305724 
Date: 2003-05-05 
Date Submitted: 2003-04-25 

Project: 03-1120-715 - (=OW 

LAB ID: 
SampleDate: 

Sample ID: 

Comment: 

APPROVAL: 
S en Blais & Organic Lab Coordinator 

8-146 Colonnade Road, Ottawa, ON, K2E 7Y1 608 Norris Court, Kingston, ON, K7P 2R9 1 of4 

244480 
2003-04-25 

BH03-4 

~ 0 . 6  
e0.4 
e0.6 
~ 0 . 4  
~ 0 . 4  
e0.5 
4 . 0  
~ 0 . 4  
~ 0 . 7  
c0.7 
e0.3 
e0.4 
e0.4 
10.5 
~ 0 . 3  
e0.4 
e0.5 
~ 0 . 4  
e0.2 
~ 0 . 9  
<1 .O 
~ 0 . 5  
< I  .O 
~ 0 . 3  
4 . 0  
e0.5 
<1 .O 
~ 0 . 2  
~ 0 . 5  

MAC = 

PARAMETER 
VOLATILE ORGANIC COMPOUNDS - VOCs 
1.1,1,2-tetrachloroethane 
1 , l  .l-trichloroethane 
1,1.2,2-tetrachloroethane 
1,1,2-trichloroethane 
1 , l  -dichloroethane 
1 ,l -dichloroethylene 
1.2-dibromoethane 
1,2-dichlorobenzene 
1 ,P-dichloroethane 
1,2-dichloropropane 
1,3,5-trimethylbenzene 
1 ,3-dichlorobenzene 
1,4-dichlorobenzene 
Benzene 
Brombdichloromethane 
Bromoform 
Bromomethane 
C-1 ,2-Dichloroethylene 
c-1 ,3-Dichloropropylene 
Carbon Tetrachloride 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochioromethane 
Dichloromethane 
Ethylbenzene 
mlp-xylene 
Monochlorobenzene 
0-xylene 
MDL = Method Detection Limit INC = incomplete A0 =Aesthetic Objective 

P.O. Number: 230237 

UNITS 

uglL 
uglL 
uglL 
uglL 
uglL 
ugk  
ugn  
Ugk 
uglL 
uglL 

ugfl 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 

u g k  
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 

u g k  
uglL 

OG = Operational 

244481 
2003-04-25 

BH03-5 

~ 0 . 6  
~ 0 . 4  
~ 0 . 6  
~ 0 . 4  
~ 0 . 4  
e0.5 
e l  .O 
e0.4 
e0.7 
~ 0 . 7  
e0.3 
e0.4 
c0.4 
e0.5 
e0.3 
e0.4 
e0.5 
~ 0 . 4  
~ 0 . 2  
e0.9 
<1 .O 
~ 0 . 5  
<1 .O 
~ 0 . 3  
e4.0 
e0.5 
<1 .O 
e0.2 
e0.5 

Maximum Allowable 

MDL 

0.6 
0.4 
0.6 
0.4 
0.4 
0.5 
1 .O 
0.4 
0.7 
0.7 
0.3 
0.4 
0.4 
0.5 
0.3 
0.4 
0.5 
0.4 
0.2 
0.9 
1 .O 
0.5 
1 .O 
0.3 
4.0 
0.5 
1 .O 
0.2 
0.5 
Guideline 

244482 
2003-04-25 

BH03-6 

c0.6 
e0.4 
c0.6 
~ 0 . 4  
e0.4 
~ 0 . 5  
<1 .O 
~ 0 . 4  
~ 0 . 7  
<0.7 
c0.3 
~ 0 . 4  
e0.4 
e0.5 
e0.3 
e0.4 
e0.5 
~ 0 . 4  
e0.2 
~ 0 . 9  
<1 .O 
e0.5 
<1 .O 
~ 0 . 3  
~ 4 . 0  
e0.5 
4 . 0  
~ 0 . 2  
e0.5 

Concentration 

244483 
2003-04-25 

BH03-7 

e0.6 
c0.4 
c0.6 
~ 0 . 4  
e0.4 
~ 0 . 5  
<1 .O 
e0.4 
e0.7 
~ 0 . 7  
c0.3 
e0.4 
e0.4 
e0.5 
e0.3 
e0.4 
e0.5 
~ 0 . 4  
~ 0 . 2  
~ 0 . 9  
<1 .O 
~ 0 . 5  
c1 .O 
e0.3 
~ 4 . 0  
c0.5 
<1 .O 
~ 0 . 2  
e0.5 

IMAC = Interim 

Matrix: 
244484 

2003-04-25 
BH03-10 

e0.6 
c0.4 
e0.6 
e0.4 
~ 0 . 4  
~ 0 . 5  
e l  .O 
e0.4 
~ 0 . 7  
~ 0 . 7  
c0.3 
e0.4 
~ 0 . 4  
e0.5 
e0.3 
~ 0 . 4  
~ 0 . 5  
e0.4 
~ 0 . 2  
~ 0 . 9  
<1 .O 
~ 0 . 5  
<1 .O 
~ 0 . 3  
~ 4 . 0  
~ 0 . 5  
<1 .O 
~ 0 . 2  
~ 0 . 5  

Maximum Allowable 

Water 
GUIDELINE 

TYPE 

Concentration 

LIMIT UNITS 





Client: Golder Associates Ltd. 
1796 Courtwood Cr. 
Ottawa, ON 
K2C 285 

Attention: Mr. Andrew Hamood 

Report Number: 2305724 
Date: 2003-05-05 
Date Subrnltted: 2003-04-25 

Project: 03-1 120-715 

P.O. Number: 230237 

Comment: 

Organic Lab Coordinator 
8-146 Colonnade Road, Ottawa, ON, K2E 7Y1 608 Norris Court, Kingston, ON, K7P 2R9 3 of 4 

LAB ID: 
Sample Date: 

Sample ID: 

244485 
2003-04-25 

BLANK 

<0.6 
~ 0 . 4  
~ 0 . 6  
~ 0 . 4  
~ 0 . 4  
~ 0 . 5  
e l  .O 
~ 0 . 4  
~ 0 . 7  
<0.7 
~ 0 . 3  
~ 0 . 4  
~ 0 . 4  
<0.5 
~ 0 . 3  
~ 0 . 4  
~ 0 . 5  
~ 0 . 4  
~ 0 . 2  
<0.9 
< I  .O 
<0.5 
<1 .O 
~ 0 . 3  
4 . 0  
~ 0 . 5  
< I  .O 
~ 0 . 2  
~ 0 . 5  

MAC = 

PARAMETER 
VOLATILE ORGANIC COMPOUNDS - VOCs 
1 .l .I ,2-tetrachloroethane 
1 ,l ,l -trichloroethane 
1 ,1.2,2-tetrachloroethane 
1,1,2-trichloroethane 
1 .l-dichloroethane 
1 ,l-dichloroethylene 
1,2dibrornoethane 
1,2-dichlorobenzene 
1,2-dichloroethane 
1,2-dichloropropane 
1,3.5-trimethylbenzene 
1,3dichlorobenzene 
1 A-dichlorobenzene 
Benzene 
Bromodichlorornethane 
Brornoforrn 
Bromornethane 
c-l,2-Dichloroethylene 
c-l,3-Dichloropropylene 
Carbon Tetrachloride 
Chloroethane 
Chloroform 
Chloromethane 
Dibrornochlorornethane 
Dichloromethane 
Ethylbenzene 
mlp-xylene 
Monochlorobenzene 
o-xylene 
MDL = Method Detection Limit INC = Incomplete A0 = Aesthetic Objective Maximum Allowable 

UNITS 

u g k  
uglL 
uglL 
uglL 
uglL 

ugn- 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 

ugn- 
uglL 
uglL 

ugK 
uglL 
uglL 

u g k  
uglL 
uglL 
u g k  
uglL 

Ugk 
uglL 

ugR 
uglL 

OG = Operational 

MDL 

0.6 
0.4 
0.6 
0.4 
0.4 
0.5 
1 .O 
0.4 
0.7 
0.7 
0.3 
0.4 
0.4 
0.5 
0.3 
0.4 
0.5 
0.4 
0.2 
0.9 
1 .O 
0.5 
1 .O 
0.3 
4.0 
0.5 
1 .O 
0.2 
0.5 
Guideline Concentration IMAC = Interim 

Matrix: 

Maximum Allowable 

Water 
GUIDELINE 

TYPE 

Concentration 

LIMIT UNITS 





Client: Golder Associates Ltd. 
1796 Courtwood Cr. 
Ottawa. ON 
K2C 285 

Attention: Mr. Andrew Hamood 

Report Number: 2305724 
Date: 2003-05-06 
Date Submitted: 2003-04-25 

Project: 03-1 120-71 5 

P.O. Number: 230237 

APPROVAL: 

8-146 Colonnade Road, Ottawa, ON, K2E 7Y1 608 Norris Court, Kingston, ON, K7P 2R9 

LAB ID: 
SampleDate: 

Sample ID: 

Inorganic ~ d ~ e r v i s i r  

Comment: 

244480 
2003-04-25 

BH03-4 

64 
0.001 
0.05 
~0.05 

<0.0001 
0.004 
<0.001 
c0.001 
<0.0001 
<0.001 
<0.001 
<0.001 
0.0016 
~0.05 
~0.005 
~0.005 
<0.0001 
<0.001 
0.003 
c0.005 

MAC = 

PARAMETER 
N-NO3 (Nitrate) 
Phenols 
Tannin 8 Lignin 
Sodium 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Antimony 
Beryllium 
Cobalt 
Cr(VI) 
Molybdenum 
Nickel 
Silver 
Thallium 
Vanadium 
Zinc 

MDL = Method Detection Llmit INC = incomplete A 0  = Aesthetic Objective 

244481 
2003-04-25 

BH03-5 

174 
0.002 
0.05 
0.13 

0.0002 
0.090 
0.002 
cO.001 
<0.0001 
0.002 
cO.001 
<0.001 
0.0372 
~0.05 
0.023 
0.046 

cO.0001 
<0.001 
0.003 
0.047 

Maximum Allowable 

UNITS 
mglL 
mglL 
mglL 
mglL 
mglL 
mglL 
mglL 

mg/L 
mglL 
mglL 

mg/L 
mg/L 
mglL 
mglL 
mglL 

mg/L 
mg/L 
mg/L 
mg/L 
mglL 

mg/L 
mglL 

mg/L 

OG = Operational 

MDL 
0.10 
0.001 
0.1 
1 

0.001 
0.01 
0.05 

0.0001 
0.001 
0.001 
0.001 
0.0001 
0.001 
0.001 
0.001 
0.0002 
0.05 
0.005 
0.005 
0.0001 
0.001 
0.001 
0.005 

Guideline 

244482 
2003-04-25 

BH03-6 

71 
0.001 
0.06 
~0.05 

<0.0001 
<0.001 
0.002 
<0.001 
<0.0001 
<0.001 
<0.001 
<0.001 
0.001 1 
c0.05 

~0.005 
e0.005 
<0.0001 
<0.001 
<0.001 
e0.005 

Concentration 

244483 
2003-04-25 

BH03-7 

0.42 
0.004 
0.3 
132 

0.002 
0.04 
0.14 

0.0001 
0.006 
0.002 
<0.001 
<0.0001 
0.002 
0.001 
<0.001 
0.0303 
~0.05 
0.026 
0.037 

<0.0001 
<0.001 
0.004 
0.038 

IMAC = Interim 

Matrix: 
244484 

2003-04-25 
BH03-10 

70 
0.001 
0.06 
c0.05 

<0.0001 
<0.001 
0.002 
<0.001 
<0.0001 
<0.001 
<0.001 
<0.001 
0.0012 
<0.05 

~0.005 
~0.005 
<0.0001 
<0.001 
<0.001 
c0.005 

Maximum Allowable 

Water 
GUIDELINE 

TYPE 

Concentration 

LIMIT UNITS 





CORPORATION p@D 
de la Cite de / of the City of 4 

CIARENCE-ROCKLAND 

VIA FAX: 224-9928 April 15th, 2003 

Andrew Harwood 
Golder Associates Consulting Eng. 
1796 Courtwood Crescent 
Ottawa ON K2C 2B5 

Sir: 

RE: Phase I1 ESA Proposed Industrial Park 
Citv of Clarence-Rockland 

Please find enclosed the "conditions of engagement for consulting services" signed 
as your authorisation to proceed with the scope of work outlined in your proposal. 
I would like to receive from you a schedule of work and a completion date. 

If you need more information, please contact the undersigned. 

Sincerely, 

Richard Sarazin, 
Director Physical Services 

1560 RUE LAURIER STREET, ROCKLAND, ONTARIO K4K 1W TEL. (613) 446-6022 . FAX (613) 446-1497 

www. clarence-rockland. corn 
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The City of Clarence-Rocklaad April 14,2003 
Richard Sarazin - 4 - P31-2716 

Reporting 

, s >  

s+ap$; 1 :  

g ; , ,  
Boreholes 
(4 Total) 

Test Pits 
(7 Total) 

Surface 
(2 Total) 

The Phase I1 ESA investigative activities and findings would be included in a Phase II ESA report 
for the property which would provide all necessary d e b  of the methods and procectures of the 
investigation, It would provide the results of the physical testing and chemical analyses, and 
wouId relate the soil and groundwaer test results to the current Ontario Ministy of the 
Environment Guidelines fir Use at Contaminated Sites in Ontario, February 1997. 
Recommendations for supplunental Phase JJ ESA activities to delineate subsurface impacts 
would be provided (if necessary). 

ESTIMATED PROJECT COSTS 

:I:,'-' , 1 1 ,  ' . ' , ,  : ; J , : , : . $ ' $ . ; .  , '5, 0 'I.;:, , a q , >  

, ,, , , , , , , , 

Soil 

Groundwater 

Soil (eutfaoefrmbgrade) 

Soil 

The services and disbumamts that wcnald be requid to carry out the Phase I1 ESA assignment are 
as foIlow8: 

Pmject Management & Coonhati- Hdth & Safety 

Drilling, Test Pitting* & Swfb.ce Sampling Program 
Drilling C e -  Disburse~mts 

0 Groundwater M o n i t w  Disbmcmtats 
IiMnmmtatinDisbursem~ 

Groundwater Sampling Program 
Laboratory Disbursements 

Phase II ESA Report 
Communication Fee 

Total 
* Assumes backhoe supplied by City of Clarence-Rockland 
Wce locates would be oompletad by the City of C l t ~ ~ ~ ~ - R o c k l e n d  

*a'Ew,gi;'- 
810 :I:#, ; 1 111 

, , , , 

4 
1 
4 
1 
4 
1 
4 
2 
1 

r 7 
1 
4 
1 

a 2 
I 

0 0 ' ; , /?,y , ' !'!\ \ 5' ,: , ,"',,::: ,:,. : ,,' : q ~ , : & $ f # & i ~ ; ;  ">;$ :::;!:,;;,$< '! ; ,,, ,,,,' 
:I I ' ,,I, , ,  

','a:..'i'i"'".$j., ,, , , s,,; %, ~ b ~ , :  ,:,!;,,9\;; , :, :r;,,, ,,,,,I ,, ) :  . ) I :  

HeavyMdc  
(1 QA/QC Duplicate) 
Volatile Organic Compounds (VOCs) 
(1 QMQC Du~lioate) 
Heavy Metals 
(1 QNQC Duplicate) 
VOCS 
(1 QAQC Trip Blank & 1 Dvplicate) 
Tannin & Li-. Nitrate, Phenols 
HeevyMetals 
(1 QNQC Duplicate) . VOC8 
(1 QA/W Duplicate) 
Polysuclear Aromatic Hydrocarbons (PAHs) 
(1 QAQC Jh~licate) 
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The City of fZhme-R6CW April 14,2003 
Richard S m z i n  - 5 - P31-2716 

Golder Associates would complete the W e  II ESA described herein for an estimated cast of 
$I5,500 ( d u d i n g  qpIicaMe krrar). All the estimated costs in this proposal are based on our 
general mderstanding of the site to date. If the actual conditions during site investigations differ 
significantly firam those asmed, the cost estimate may need to be revised, at which time we would 
contact the client prior to proceeding with any rmfmes~w work. 

Galder Assoaates will attempt to minimize the amount of soil cutthgs to be dealt with &a drilling 
by re-using them in the monitoring well as c~nstruction process back6.U. However, any remaining 
soil cuttings are the client's property, and disposal costs are not included in this estimate. 

SCHEDULE 

The proposed scope of work would take, 3-4 weeks to complete. With expedited labaratary turn 
around times (at extra cost) the schedule could be reduced to 2-3 weeks. Gal& Associates can 
commence work immediately upon d v i n g  your authorization to proceed. 

CLOSURE 

We trust this is suffidmt for your present needs. If you have any questions, please do not 
hesitate to contact aur office. 

Hard copy to follow by mrril Yes, O No 

I Golder AesocEates 



CONDmONS OF ]ENGAGEMENT k'OR CONSULTING SERVICES 

THIS AGFU3MENT i s  entered into this April 14,2003 by and between 

CITY OF CLARENCE-ROCKLAN;D, hereinafter r e f d  to as "m", 

GOLDEX ASSOCIATES LIMTlD, hexeinafter r M  to as ''CONSULTW, 

WHEREAS CllENT desires CONSULTANT to perform certain technical services on behalf of 
CLIENT and CONSULTANT desires to perform the same for cmpmsatian in a c o o ~  with 
the terms and conditions set forth ha& 

THE PARTIES HERETO AGREE AS FOLLOWS: 

CONSULTANT shall. perf'om the work outlined in Proposal No. P31-2716 for a PHASE 11 
ENVIIRONME'NTAL SITE ASSESSMENT, PROPOSED INDUSTRXAL PARK Sl'El, 
FORMER SEWAGE LAGOON), PARTS 6,' 7, 8, 9, 10, 11 & 12, 
C L , A R E N C E - R O W ,  ONTARIO dated this April 14,2003 which proposal is agreed to by 
CLIENT and incorporated herein by reference (hemidiex refemd to as "Services"), and both 
parties agree to the attached S T W A R D  TERMS ANP CONDXTTONS FOR CONSULTING 
SERVICES. All Services, regardIeJs of commencement date, will bc covered by this 
Agreement. Unless modified in writing by the parties, the duties of CONSULTANT shall not 
be construed to exceed those Services specifically set for& in the pmpusal, 

IN WITNESS WEREOF, the parties have caused this Agreement to be signed, as of the date 
and year first set forth below. 

By: (Friat) 
I 

Date: 

~ L D E R ~ ~ T E S  LTD, 
(CONSULTANT) 

BY: (Prirrt) Date: 

Signature: 
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CONDITXONS OF ENGAGEMENT FOR CONSULmG SERWCZS 

I .  S T A W  CLIENT shall. at all tims, defend and save hamks 
CONSULTANT imd its mbcmmdon, condtuds, age&, o w ,  

Saviw p?rformcd by CONSULTANT will be conduacd in a nvmrrer and -yccs &om and against a11 clduw, damagm, losses and 
condmnt with lbai level of caw and skill odimUy eacroid by athor ilKhdhg attorneys' fees. cowt and d ~ b t i o b  casls, d t i n g  
meden of  the enginwing a d  suenco pmf&iaiona cum& &dng fiomtcih Savicco of CONSULTANT. except to rhc exlent such claims 
ufida simihr conditions bubject to the timc limits ard h i d  and b n ~ e ~ ,  bass or m p a ~ ~ ~  a ~ o  finally dccmaiued to ieruh drnn 
phyeiwl c o d m h  appkable lo the Snvicfa No -. or ~ T A F W s  rcgligence. To the fLI1wt exteat pamiaal by law, such 
implied is Nda m b m i h t b  nhd apply rqprdless of  seiot Lbiliry ofCONSVLTANT. 

2. WOICES AND PA- TERMS 

CONSULTANT wiU mbmk monthly invoices a CLlSNT and a final bill 
upon compie6'on of Savices. CLTHNT shall uoripy CONSULTANT Uahin 
tcn days of meipt of iwoice of any dispute with tho imkc, and both 
p d e s w i l t p l o m p t l y m l Y e . n y ~ ~ .  p.ymeetmlml+kd 
invoice amounts is duc upon d p t  of invoice by C m  and is past Qlo 
thiny daye h m  rht dds of the invoice. CUENT agw to p r ~ y  a finmcc 
chaw of cighcecn p c w m  pw mum on past h accoub. If papem 
mraim pest due rixw daye from the date of rhe invoice, thm 
CONSULTN shrrll b a v ~  the rigM to suspcrld all wdr under this 
Agemu& wi(bollt ptejsdicc, and all ~ n a b l t  suspemion costs will be 
paid by CLIENT. CUENT sgreee to pay lawyas' fee, kgal c a b  and all 
orhcr whtion corn inounsd by CONSULTANT h prusuit of past due 
paymcaa-- 

3. P A  A N D  INFORMATION 

CONSULTANT shall be ~~tirled to rely upon the ~'epom, ddats, ckawings, 
d o m m  and o l b  bfomathn pnwidtd by or & in 
patbming the Sewkef, and assumes no r q w e  ar liabillly br the 
accunw or c o m p ~ s  of such CONSULTANT aha1 be lzsponsible 
onh, fm bre eecumy of tho dam, intorpmotiono and m m a m h d o l u  it 
gmaatcs pi & CONSULTANT wilI not be mponsibk br any 
-grfemr~~~cnda&~ma&by odws.buadinwbbotis 
pyt on C O N S U L T ~ s  dam, iniqmtmiom or V o w .  

CLlPNTacla#arledgerdrgnet~itshsllnarmalre,uoiga6rpuxsue 
my claim, whether m oomncf is ton or otimwiae, against individud 
employed, earn  or retained by CONSULTANT in respcEt of the 
p u t b ~ o o  of the Scrvicw rmda du Agrw~neaL 

6. MAW LIABILP~Y 

CLIENT *hall i m d y  noti$. CONSULTANT of defm 
aisiag d i i  or indirsctty from CONSULTANTB n e a t  am, errors 
or bnrissionn FaiYun by CUENT to nodfy CONSULTANT shall dime 
CONSULTANT of any further re6powibW and bbUy fpr such dcfccts. 

CUENT andcQNSUI.TANT agw rbat an claims gld lcgal actions -6 
d M y  or iadkaaly Limn this A@eement or the S o ~ v b  of 
CONSULTANT shall be filed no lPtet .btM ow year dk substMtnl 
completion af the Sevioos or prior to fhc ksr date alloweU in the 
adiaabie st.trroc of liddoa whichever bccrus fusl 

CUBNT qms IO limit the liabili of CONSULTANT. itc anpkyees, 
~ ~ m , a s m ~ , ~ h ~ a o d ~ m r ~ C U E N T , i t a  
anpbyb, dticear, direme, weds, corlahm and suboomotorq 
WMW in CWIIU& or Ld& atkiug dirrorly or iadiraoUy finm 
CONSULTANT'r avb, or omissi~nq such that dw toul agpegak 
U.bW of CONSULTANT to 1 rhos named sbaU nor sxoeed $ 5 0 ~ 0  or 
CON&LTANTS LD~A for rhe SUV~CGS mdasd uw ~ 
A m - w i s - .  

4. PROmSIONAL WORK PRODUCy Nmtbsprrty &all be nopoasible IO Ihe other for lost mewcs, lost pmfit4 
MWI of emir& c 4 h  of cummen, or otha special. iadirccf cwsqmtid 

All dommcn~s and data, inclvdhg qor$ .  drawings, bgj fidd data, orpunitive Wes. 
labozmy dau a d  c a l c ~ o n s  pqand by CONSULTANT arc  IS 
profissional work pmdw to which CONSULTANT retsina all ti&@, 7. 

Ihc Setvice provided by CONSULTANT iu  intmdd for om time uac 
pnly. CLIENT u a d w d s  ihet the @& work ~ d u u  is not 
m t e n d c d o r ~ ~  WCCINSULTANT tobewimbleforrruoeby 
CUEPrT or omfn an my mudon of a pmject not cove4 by Ulis 
Asroement or on ~y other pmjax, wilho\lt CONSULTANT% written 
pnmlssion. 

5. msurMNCE AM) INDE- 

CONSULTANT sbalI rruiradn ib sandmi i- covmgc the 
d m u m c c :  otrhio w mows: 

W o w  CompeasJliosl i n s u m  in canpliance with statutq lin@ 
Ihployaa'lirWily withme SDlWiIkrbLP: 
EacbAccida SlrnPOo 
Wlsiaas Automobile Liabil* with h e  folbdng find& 

Combbid Single Limit SlW.000 
C a e d  Oclaal Lisbilii wiih drr fobwing hnh 

~ O F o m r a r c e  SlpoO~oo 
-4m!w S2mm 

Fmft%&nalLi&iby kwranos Pvith the blbdng ~ & Q E  
Any [)ae Claim Sl,OOOpOO 
Policr 47!wiI= 03.000POO 

I f t h e w ~ f ~ r k  Wudre bodngs, 6 s m ~ g i ~ o n  
of such inbnmtion, attention is drawn to the faot that tpaeial riskrs occur 
wbeaeva on@eubg imd dated diet* are applied to idmi@ 

editions E m  a compnhQaivc sampling and kdng 
p m ~ ~ ~ i n P o r d a n c e ~ a ~ s l O P J 1 S W ~ o f C g I P  
may a, ~1 dBtrct cul?b wWona Tht cnvhmmtal, geologic, 
8 ~ - = l  - and b p r ~ ~ l o g i c  condiws ch 
CONSULTANT i-w 9 exist bcweea sampling poh& may diffet 
h t b 6 s c l t b t ~ ~  Pa~aegooftimc,naNarlocamm~~and 
raaivitier m t b c  sire mty wbsEsntial)y a h a  d'iscovard condmoolrs. 

In tSlc pmobcraian af d~c gBuic~f ,  CONSULTANT will Lakc rcdsoneblt 
11vcdd datnagd b wbanaacu, mucm or utilities, but win 

M f b C ~ ~ 6 r ~ a d k a l l l l l y i m p . c t t h i S d e m a g e m a y ~  
w h a e d ~ a u d ~ a r e a o t e e 1 I e d t o C O N S U L T ~ ~ ~ s  
aaePtion .ad conwtly abom on the plans furnished 

If r"Llf.co jdvdfpXbd m*y ltsuh iu unavoidable 
of' mbau&ce ucas aot known w be p v i o d y  

SPOh a aqHm or orhcr goological or IXI ibmadons. 
U6s ie an woidabla aoaseqwcc of &c 

work md accapr Ldbility for such conramination. 

CONSULTANT aball. at all limes. inden@ add srve Mags CLIENT 8. SURFACE R- 
and its offices, dkc to~ ,  agas and cmpIoyoa f;rom and agaW aU 
c ~ ~ , l o u s w a a d ~ p e n r a r , ~ ~ a t m m y s ' f a e s , ~ a n d  While CONSULTANT will take all reaeoaabk pwciwkw a m h h h  
-tion costa to the extent dirsctly a m h b n b 1 ~  to the nqli- a o f ~  w d a n r l g s a , ~ p m p a t r . & k ~ o d b y C L I P 1 7 h ~ t h e ~  
enms or a m i w h  of CONSULTANT while p d r m i s g  !k&x~ & coumcof r l t o w l e ~ d a m a g e m n y ~ , t h c ~ o f w h i c h i s  
this Agnemcnt. notp9rrd P WAQTcrrmemL 
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rhedieputeonitsmerirsbynegotiation T h e ~ s h a U ~ r q ~ ~ n ~ :  
AU samvh obtaiaedpvlsuanrm this Agrzancotemin thep2opatyof ~ a g t o d i b n r a s t h c d i o g a t s b e f a w ~ g ~ p l p ~ i n  
CLIENT, and &dl bt rearmed to CLIENT. Amrngawats b tum mch r tspc~r  of the dirpute. If the dispute cannot be resolved by negotiation, the 
sampler dirsotly o v a  w an appropriate w d c  dispmltkiky msy be made NCS shall asc& whuhw they agree that h e  dispute shall fht be 
on W f  of CLIENT at CLIENT'S dition and e x p w .  subjeer LO tbt pmces of concilialion, mediation or o&et rsohm:on prrmss. 

10. @NTROL QF WORK AND SITE S A F E N  Ifdw dbputc carmet be m b e d  as se~ out above witbin a mod of rhitry 
~ o r i f d m y * o i r h a ~ r e a s o n e b l y ~ h ~ t h e o L c r p a r r y  

CONSULTANT &dl be responsibIr only Pos its acdYa;es: and dm& of irr is mt making maonable d3blts TO m l v c  rhc dispute, a ooticc my be 
anployee and sub-tom. CONSULTAW not diren, qwvise issued to the otha pwy requiring rhot t h ~  disptlk be m f d d  to ~ i 6 a .  
or corn1 thC work of 0th aa- and wnbmcba, and shall b e  w 
IPgpOnGibiby for ohor conhadom. sqaplicn or othw entities W h i n g  WN-n shall be d k e d  by a sir& Arbitrator in accorderrca with 
-& or pgfprming any wodc on the ploject. mbitdon and M a o n  Mitutc "RI& For& Candua of hWmiod. 

CONSULTANT is mponsik only for thc health and s h t y  of i?6 15. ICONFflKW'IALITY 
c m a l o ~ e e s d s u b c o ~ .  

C L l E N T m ~ t h a t a n t i C ~ o r r m ~ ~ ~  
m y  be d i s c o v d  on or near Tht pmjw site. CLlENT agws thar 
diseovay of unrrnticipsted H=zardous S u h a m  &all ~onstitua a cbmgcd 
condition for whiob CONSULTANT ahdl be W y  oompeastcd CLEW 
recagnh that it is  CLIENT'S respMbiI@ to i&m the mna of any 
affc~tod property o f s ~ c h  diecowy. CLIENT alw ~~ tb any w h  
discovery may msult in a significwt reductipn of b pmparyk value. 
C U W  agrees 0 ddm& iudemnify and hold ha~mlm CONSULTANT 
from my ckim ot liability fbx mjuy or losr of my type arising h m  fh - - 
diwovgy of aPltiOipIted mzrdiisubsbmc;s,irnd~ 
c o ~ ~  CONSULTANT for any time a d  exbema incwcd by 

C L l W b a b y ~ r b o t i p i t h w ~ r ~ t o ~ r h a l h r d o u ~  
matcriab W mist al the project site, ir blEI w informed CONSULTANT. 
C L l W  shall Lmigh b CONSULTANT alI known i d h d o a  nlnting 10 
the idenrity, Iocsrioa qusncby, fieturc or c h a r a e  of soy hamlous 
matatria at the site, 

CONSULTANT will not be rerpaMibIe Ibr the iadepadenr oonclasions, 
intapnWimu, interpolations or decisions oTCLLELuT, a othe~,  which are 
thc TCSUll of thw Semites.. CONSULTANT doe not un&take any 
Sorviocs whbh would wub in any m-on, advice mdiwtion by 
CONSLJLTANT a4 to 9vWw CLIENT sbould or. s h o d  not proceed to 
p u c b w  or sell the sire in quertian, but it L undtstood dw CLIBNT 
intends w u t i b  tlre data pv ided  by CONSULTANT b make ite own 
dtIcpmdmC judgment in this mt, 

Thk A @ ~ ~ I I  may teminnkd by eitha patty upon witttn notice in 
the c ~ e m  of mbsantial failule by the o&e~ party to p&rm in d ; m c c  
with terms hewof. Such tcmdaation shall mt bo efktivt if that su-tial 
Gaihup h~ bm remedied beGm expintian o f  rhe puiod spec= in the 
&II notice, such period k g  not less ?ban men (7) calmdardgrs, 

h is thc io~ention of the ~ B S  that in the evmt of a dialnfta ding out of 
the pcdorm;mcc of rbe o o m w  every emitavow Shall bc made to wh 

CONSULTANT shall use reasonable eEoi-4 to keep confidential all d m  
and iahwtion which is marked confidenrial and fumiehcd to 
CONSULTANT by C L I W  under this Agreemtat CONSUL~ANT'~ 
M-W 0blbdon8 shall lroz amlv if such dnta a hfmmion is 
lvidrin the public h i a ,  pn?viously l&k to CONSULTANT, obpiaed 
fiom third panicd witbus vwlating say confide&&& ageem&, tcquinxI 
to be pwtuccd by CONSULTANT puma to my Iaw, subpoena, or court 
order or mpid by CONSULTANT in the dcfeuse of any claim. 
CONSULTANT may and p u W  the CLIENT'S mmc and give a 
g-1 M p t i o n  of the S e e s  rendered by CONSULTANT f b ~  the 
pllpose of hkming otha- clienfs and palmti41 clients of 
CONSULTANT'S expahce  and qualitications. 

a) Tb& Agnment supssedes all othec ivpmcn4 om1 or witten, snd 
contains d m  sgrtQlmt of the pwtip~ No cawdatbn. nrodification. 
amendment, dclaioq additha wniva or 0th ch;m6e in this Agreanent 
sbd tuve &k t  unlest bpacifically net fodh ia writing signed by h e  pany 
to k b g m d  w. Titlw in &is A- arc for OO~VEIWQR ~dy. 

b) This Agmmmc aball be binding upon and in- to the benefit of the 
p& haztD 4 rhcir rwpective successor5 and as8igm pmvided that it 
mey no( be d g n d  by citha pany wilhaut consent of the other. Ir is 
~ i n t c n d o d I m d . g n e d t b a e n o r h i n l ~ b a r c f i c i a ~ a r c ~  
by this Agrcmwm and thar the lights jnd remedies pmvided bacin shall 
inmeonly t o f h e ~ o f t h c ~ e ~ t o t h i s  Agneancnt. 

C) No waive of ray right or remedy in m t  of MY - y e m e  on one 
oecrsion sW bc deemed a waiver of such righr or m c d y  m -t of 
such 0 0 0 ~ ~  on say OM occn~ion. 

d )  All -no and oblisatioph shall d v c  inddinitely Ihr: 
tcrmiu;ilionof*- 

C) h y  pl~YiSiOn, to the utm it is found to be u n W  or 
unc&~W&k &all be ina?Betiyc without &emkg any other provision of 
ahc Agcsemcar, so tha the Agmmeat will be d m  to be a valid aad 
binding agmmmc er&~eable m accordance with ihl 

f) q e  co& thc validity and opaatiw of Ihiu Apcmcnt 
and dse palb~m;mce of the obligsrions imposed upon the parties 
&dl bc govmed by the laws of Oorario, unless ihe law OF anorher 
jurisdicrioa musr apply Br Agmanent b bc edimcd~le. 
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