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EXECTUIVE SUMMARY 

As a follow-up to our May 2016 Environmental Investigation, Englobe Corp. (Englobe) has 

conducted a long term monitoring program so that a Remedial Action Plan (RAP) could be 

prepared to fulfill your obligations under the Nova Scotia Environment (NSE) Contaminated Sites 

Regulations. 

The Monitoring Plan was designed to: 

 Assess the seasonal variability of the groundwater quality at the site so that the onsite pathways 

can be closed under the NSE Contaminated Sites Regulations;  

 Assess the seasonal variability of the surface water at the site and adjacent 3rd party properties; 

 Fully map the drainage pathways from the source to the downgradient receiving habitats, 

evaluate connectivity of water features and establish surface water and sediment monitoring 

locations to delineate impacts; 

 Identify a background wetland to evaluate surface water quality in this specific habitat;  

 Assess the seasonal variability and transport mechanism between the surface water and potable 

water at select locations;  

 Prepare a RAP to address potential for human harm or ecological harm that needs to be 

repaired, monitored or buffered in some capacity and fulfill the requirements of the NSE 

Contaminated Sites Regulations; and 

 Complete NSE regulatory checklists 

From our review of the data collected and field observations, the Site (2014 Lake George Road) is 

not impacting potable water quality at the neighbouring properties.  There is no direct transport 

between shallow groundwater at on-site and off-site locations.  Given our review of the surface 

water results, metals are either naturally occurring or not consistently detected, and do constitute 

an exceedance of the NSE Tier 1 EQS. 

In terms of potable water, the one NSE Tier 1 EQS exceedance (lead at PW3) appears to be 

anomalous and not related to the Site. Natural groundwater quality in the area leads to elevated 

iron and manganese, and depressed pH; however, these are aesthetic concerns. The homeowners 

should continue regular monitoring of their drinking water supplies, as recommended by NSE, and 

treat as required for any objectionable odours or taste (i.e. iron, manganese).   

In terms of shallow groundwater, although arsenic was elevated near the former dip tanks, the 

detections were sporadic in nature (both spatially and temporally). Although arsenic in the 

groundwater may be related to past fungicide use, in our opinion, it is not mobile and is limited to a 

small area of the Site. This also relates to potable water, as previous testing revealed the drilled 

potable water well associated with the site and connected to the dwelling at 2012 Lake George 
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Road had an elevated arsenic concentration during one sampling event. This elevated 

concentration may be related to integrity issues with the well, leading to transport from shallower 

water at the site to the deeper potable well. Further testing was not conducted. Given the 

uncertainty of the well ownership and the long term water quality, this potable water well should be 

decommissioned by a licensed well driller to prevent any consumption of untreated water, and to 

prevent potential impacts (arsenic) from being drawn into the deeper aquifer from pumping and 

regular use of the well. From previous testing of the adjacent dug well (PW2), there do not appear 

to be arsenic impacts to the drinking water; although, the homeowner should continue regular 

monitoring of the drinking water supply.  

Various metals were present in surface water on and off Site, and in perched surface water within 

the wetlands at the Site, at concentrations that exceeded the NSE Tier 1 EQS and CCME FAL 

guidelines. In our opinion, these metals are related to natural conditions or other background 

processes, are anomalous (i.e. infrequently detected) and not the result of activities at the Site. 

This is supported by the natural affinity of these metals to bind with organic and particulate matter, 

the organic-rich environment of the drainage pathways, lack of connectivity and discernable trends 

in most of the metals. Further, there is no apparent on-site source (fungicide or soil) for most 

metals, and for those metals that could be related to past fungicide use (i.e. copper), other metals 

that would also be present (i.e. boron) are generally not elevated suggesting that there is no 

remnant source of fungicide at the site. Therefore, it is unlikely that past handling practices of 

fungicide onsite are currently affecting the environment.  

Based on review of the current and past data, the metals present in the drainage pathway leading 

from wetland 2 (SW3, SW5 and SW6) are naturally occurring (aluminum, cadmium, chromium and 

iron) or sporadically detected (arsenic, lead, mercury and zinc) and there are no apparent trends or 

evidence of migration.  However, there is a direct piped connection between wetland 2 and 

drainage infrastructure on Site, and there is evidence of metals adhered to sediment and 

particulate matter in the crock. Given that the Site will be re-vegetated and no longer used in a 

commercial capacity, the drainage crock should be drained, and the connection to wetland 2 

removed.  

The exposed areas of the Site should be stabilized to prevent erosion and potential transport of 

suspended solids in surface water. Appropriate stabilization methods would include surface 

treatments (such as mulch and vegetation) and shrub and trees.  
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1 INTRODUCTION 

As a follow-up to our May 2016 Environmental Investigation at the above-noted property, 

Englobe Corp. (Englobe) has conducted a long term monitoring program so that a Remedial 

Action Plan (RAP) could be prepared to fulfill your obligations under the Nova Scotia 

Environment (NSE) Contaminated Sites Regulations. 

This report provides the methodology and results achieved from the program. 

2 BACKGROUND 

The Town of Yarmouth purchased the former J. Ibbitson Sawmills Inc. lands in 2005. The 

sawmill reportedly operated between the early 1990s and 2005, when it was purchased and 

subsequently decommissioned. The land has been vacant since the purchase. In September 

2015, the site was selected by the Town of Yarmouth for a reclamation project, and compost 

produced from a Town of Yarmouth composting facility (municipal green bin program) was 

transported to the site and spread across areas of the site.  

Residents living adjacent to the site expressed concern with debris (plastics, metals, etc.) in 

the compost, and the effect the compost may have on the drinking water and surface water in 

the surrounding area. An initial groundwater and surface water study was carried out by 

Englobe in February 2016 to evaluate the potential for the compost to affect the environmental 

conditions of the surrounding surface water and groundwater resources.  Those results were 

provided in our report dated February 23, 2016. The results of the investigation revealed no 

environmental concerns with the quality of the compost and its effect of the surrounding 

environment. The debris content in the compost, although not an environmental concern, 

affected the compost classification and its permissible uses, and ultimately the compost was 

removed from the property in September 2016. 

However, review of the February 2016 results and the history of the site suggested that the 

elevated metals (and depressed pH) in surface water and groundwater near the site may be 

from historic activities at the site, most likely related to wood preservative use. Using the 

results of the background investigation and results from the February 2016 testing, an intrusive 

investigation program was designed to determine potential chemicals and sources present at 

the site, assess the spatial extents of the impacts and assess the human harm or ecological 

harm that may need to be repaired, monitored or buffered in some capacity. 

Results from the May 2016 Investigative Report indicated there are impacts (metals) at the site 

in surface water, soil and groundwater that exceed the NSE Tier 1 Environmental Quality 
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Standards (EQS). The metals in soil at the site satisfied NSE Tier 2 Pathway Specific 

Standards (PSS) and no further work was recommended.  

However, some of the impacts (surface water metals and pH) appear to originate at the site 

and migrate off-site over adjacent 3rd party properties. There was insufficient information to 

determine if the identified surface water impacts are the result of past activities at the site or 

the result of natural conditions at the site. Further, there was insufficient information to 

determine if the impacts are seasonal or steady state (i.e. constant) in nature and to confirm 

that impacts in the shallow and deeper groundwater are the result of surface water impacts. 

Therefore, Englobe recommended collecting additional data so that additional surface water 

and sediment delineation could be carried out to obtain a more thorough understanding of the 

extent of the metals impacts and seasonal data variability in the surface water, groundwater 

and potable water. 

3 SCOPE OF WORK 

The Long Term Monitoring was carried out by Englobe following the NSE Contaminated Sites 

Regulations. The Monitoring Plan was designed to: 

 Assess the seasonal variability of the groundwater quality at the site so that the onsite 

pathways can be closed under the NSE Contaminated Sites Regulations;  

 Assess the seasonal variability of the surface water at the site and adjacent 3rd party 

properties; 

 Fully map the drainage pathways from the source to the downgradient receiving habitats, 

evaluate connectivity of water features and establish surface water and sediment monitoring 

locations to delineate impacts; 

 Identify a background wetland to evaluate surface water quality in this specific habitat;  

 Assess the seasonal variability and transport mechanism between the surface water and 

potable water at select locations;  

 Prepare a RAP to address potential for human harm or ecological harm that needs to be 

repaired, monitored or buffered in some capacity and fulfill the requirements of the NSE 

Contaminated Sites Regulations; and 

 Complete NSE regulatory checklists. 

Since two rounds of analytical testing at the remainder of the homes did not reveal any drinking 

water concerns related to metals, no further testing at the dwellings other than the three 

included in the current program was recommended. 

Soil environmental quality at the Site was fully investigated during the Environmental 

Investigation (reported in May 2016), and not included in the Scope of this work. 
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The potable water, groundwater, surface water and sediment samples collected were 

submitted to Maxxam Analytics Inc. laboratory (Maxxam) for chemical analysis of the samples 

including metals and general chemistry (water). 

Details of the field program are provided in Section 5. 

4 SITE DESCRIPTION  

The current area of interest is identified as Civic No. 2014 Lake George Road (PID No. 

90149808) in Lake George, Yarmouth County, Nova Scotia.  A site location map is presented 

in Figure 4-1.  A site plan is provided in Appendix 1 (Figure 1). 

Figure 4-1. Site Location Map, Lake George Road, Lake George, NS. 

  

Currently, the subject property is undeveloped and vacant.  A sawmill, kiln and associated 

storage and treatment areas had been located on the western part of the site between the 

early-1990s and 2005. The eastern (tree-covered and undisturbed) portion of the property 

forms a portion of the Lake George Protected Water Area. 

The only remaining evidence of the site’s past use as a sawmill were four monitor wells (that 

were installed during an environmental site assessment of a former fungicide underground 

storage tank in 2005) and a crock that collected shallow surface water. Based on discussion 

with the local residents, a drain tile system had been installed at the site during former 

Site 
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operations, and drained surface water away from product laydown and spraying areas. A 

holding pond had been excavated in the northwest corner of the sawmill area to store water 

used in spraying activities. The discharge pipes of a drainage system were observed entering 

the crock that remains at the site.  

The former sawmill area is a localized topographic high; topography slopes downward radially 

from the center of the disturbed area. Surface water drainage left the disturbed areas through 

localized drainage pathways and channels, some manmade and some naturally formed.  

Access to the site is via Lake George Road from the west. Neighboring properties include 

undeveloped tree-covered lands to the north, east and south; Lake George is further to the 

east. Residential properties are located to the west along Lake George Road, including Civic 

No. 2012 Lake George Road which was the former residence of the sawmill owner, and is 

immediately adjacent to the site.  There are four neighbouring adjacent land owners which 

surface water flows directly discharge onto (and through). 

5 METHODOLOGY 

5.1 Field Program 

In July 2016, the surface water features (permanent channels, intermittent channels and 

wetlands) downgradient of SW1, SW2, SW6 and SW12 were assessed, mapped, and the 

discharge locations into Lake George and Killam Lake were identified. The surface water 

feature locations were acquired with a handheld GPS (sub-metre accuracy). At encountered 

wet areas, Englobe evaluated the three criteria, vegetation, hydrology and soil, which are 

necessary for wetland determinations and conducted field pickup of the wetland boundaries. 

Since there were no permanent channels observed, and no direct connectivity of the drainage 

features at the site to Lake George and Killam Lake, NSE determination of potential 

watercourses was not required. 

Several potential background wetlands were identified from a desktop study, and field 

verification was conducted to verify the presence and wetland type. A background wetland 

similar to those at the site was identified and established as BACK2.   

Four additional surface water sampling stations were established (SW13 to SW16) to further 

delineate and evaluate previously identified elevated metals concentrations, and evaluate 

background conditions.  Sediment sampling locations were established at 6 of the surface 

water stations to assess streambed quality and equilibrium conditions between surface water 

and sediment. 

Details of the surface water and sediment sample locations are summarized in Table 5-1 and 

presented on Figure 1.  
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Table 5-1. Surface Water and Sediment Sample Locations. 

ID LOCATION 

SW1 
Wetland discharge, at downgradient side of the culvert beneath Lake George Road, 
between 2087 and 2065 Lake George Road. Sediment collected. 

SW2 
Drainage channel that discharged from wetland that collected surface water from north and 
northeast portion of the disturbed area. Sediment collected. 

SW3 Ditch downgradient of wetland and onsite water collection crock. Sediment collected. 

SW4 Downgradient of SW1 (below fish pond at 2065 Lake George Road). 

SW5 Pond discharge downgradient of SW3. 

SW6 Downgradient of SW5, discharges to wetland and ultimately Killam Lake. 

SW7 Downgradient from SW2 at the wetland edge. 

SW8 Northeast corner of cleared area where flow discharges to wetland. 

SW9 Discharge from infilled pond area. 

SW10 Upgradient of SW8, adjacent to former dip tank location. 

SW11 Upgradient of SW1 at discharge from wetland 1. 

SW12 Wetland 2 discharge south of the site. Sediment collected. 

SW13* Downgradient of SW7 where wetland discharges to Lake George. 

SW14* Downgradient of SW4 at wetland edge. Sediment collected. 

SW15* Downgradient of SW12 at downgradient side of the culvert beneath quarry access road. 

SW16* Downgradient of SW14 and SW15 where wetland discharges to Killam Lake. 

BACKGROUND Surface flow to the north of the site, flowing northeast to southwest. 

BACK2* Watercourse to southeast of Lake George, flowing northwest. Sediment collected. 

P1A Piezometer in wetland 2 

P1B Piezometer in wetland 2 

P2A Piezometer in wetland 1 

P2B Piezometer in wetland 1 

P3 Piezometer in wetland 1 

Note: * sampling station established in July 2016 

5.2 Groundwater Sampling 

During the four sampling events, Englobe personnel measured the field parameters in the 17 

on-site monitor wells for static water level, conductivity, temperature, and pH. Static water 

levels were measured using a Solinst electronic water level tape. Temperature, pH and 

conductivity were measured using a YSI Multiparameter Probe field instrument.  All equipment 

was decontaminated between sampling locations. Each monitor well is equipped with 

dedicated Waterra tubing and a locked stick-up protective cover; although due to turbidity 

issues, MW9 and MW10 are sampled with disposable bailers.  The monitor wells were purged 

a minimum of three well volumes (using a 3-stage electric pump), and sampled for laboratory 

testing.  The sampling locations are shown on the enclosed plan, Figure 1, Appendix 1. 

In accordance with laboratory sampling protocols, groundwater samples were collected using 

120mL plastic containers for dissolved metals (filtered and preserved with nitric acid in the 

field), 120mL plastic containers for total lead (preserved with nitric acid in the field), 200mL 
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plastic containers for general inorganic chemistry, 100mL amber glass bottles for ammonia and 

Total Organic Carbon (TOC) (preserved with sulfuric acid) and 100mL glass bottles (preserved 

with potassium dichromate) for mercury. Groundwater samples were immediately placed in an 

ice-packed cooler and transported to Maxxam for analysis as detailed above.  

Due to turbidity issues, some samples were not filtered or preserved in the field; this was 

conducted by the laboratory.  

During the July 2016 sampling event, MW-2S was dry. 

5.3 Surface Water Sampling 

During the four sampling events, Englobe personnel measured the field parameters (dissolved 

oxygen, conductivity, temperature, and pH) at the 23 surface water and piezometer locations 

prior to sampling. All equipment was decontaminated between sampling locations. The 

laboratory-supplied bottles were carefully immersed at the surface water stations to prevent 

mobilization of settled bed sediment, in some cases, surface water samples were collected 

with large bore syringes.  

In accordance with laboratory sampling protocols, surface water samples were collected using 

120mL plastic containers for total metals (preserved with nitric acid in the field), 200mL plastic 

containers for general inorganic chemistry, 100mL amber glass bottles for ammonia and TOC 

(preserved with sulfuric acid) and 100mL clear glass bottles for mercury (preserved with 

potassium dichromate).  Water samples collected from SW1, SW2, SW3, SW14 and BACK2 

also included dissolved metals in 120mL plastic containers (filtered and preserved with nitric 

acid in the field) and total suspended solids (TSS) in 500mL plastic containers. The surface 

water samples were immediately placed in an ice-packed cooler and transported to Maxxam 

for analysis as detailed above.   

During the sampling events, select surface water locations were either dry, frozen or not 

accessible.  Conditions are summarized in Table 5-2.  

Table 5-2. Summary of Locations not sampled. 

Mar 2016 July 2016 Oct 2016 Jan 2017 Apr 2017 

Dry 

 

SW1 

SW6 

SW8 

SW10 

SW11 

SW12 

Background 

P1B 

SW8 

SW10 

SW12 

Background 

P2A 

Background 
SW10 

Background 
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Mar 2016 July 2016 Oct 2016 Jan 2017 Apr 2017 

P2A 

P2B 

Frozen 

   SW12  

No Access 

 
SW15  

SW16  
   

5.4 Potable Water Sampling 

During the four sampling events, Englobe personnel measured field parameters at two potable 

wells (one drilled (PW8) and one dug (PW3)). Due to site access restrictions and a well 

ownership dispute, one proposed potable water well (PW2A) was not assessed or sampled. 

Note, this potable well is a backup to the dug well that supplies the dwelling and is not used on 

a regular basis. This potable well was previously sampled by the occupant of the dwelling in 

January 2016 and by Englobe in March 2016. 

Prior to measuring the field parameters, the water was allowed to run for 5 minutes (or more). 

The residents had also been running the water in advance of the sampling program. The 

sampling locations were prior to any water treatment systems, and at one dwelling (PW3), an 

additional sampling location was at the kitchen tap to evaluate the water treatment system. All 

equipment was decontaminated between sampling locations. 

In accordance with laboratory sampling protocols, water samples were collected using 120mL 

plastic containers for metals (preserved with nitric acid in the field), 200mL plastic containers 

for general inorganic chemistry and 100mL amber glass bottles for ammonia and TOC 

(preserved with sulfuric acid). The potable water sample containers were immediately placed in 

ice-packed coolers and were transported to Maxxam for analysis as detailed above. 

5.5 Sediment 

During the July 2016 sampling event, sediment samples were collected from the water features 

at surface water stations SW1, SW2, SW3, SW14 and BACK2. The channel substrates were 

characterized, and samples carefully collected by hand with a stainless steel trowel and placed 

in laboratory-supplied 250ml glass containers.  All equipment was decontaminated between 

sampling locations. The sediment sample containers were immediately placed in ice-packed 

coolers and were transported to Maxxam for metals analysis. 
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6 RESULTS  

6.1 Hydrogeological Assessment 

Groundwater levels obtained from each monitoring well are presented in Table 6-1.  

Table 6-1. Groundwater Elevations at Civic No. 2014 Lake George Road, Lake George – 2016-2017 

LOCATION 

GROUND 

SURFACE 

ELEVATION 

 (metres) 

STATIC GROUNDWATER LEVEL 

(mbgs) 

GROUNDWATER ELEVATION 

(metres) 

Mar 

2016 

July 

2016 

Oct 

2016 

Jan 

2017 

Apr 

2017 

Mar 

2016 

July 

2016 

Oct 

2016 

Jan 

2017 

Apr 

2017 

MW-1S 55.68 0.77 1.53 2.35 0.90 1.10 54.91 54.15 53.33 54.78 54.58 

MW-1D 55.54 0.93 1.92 2.88 2.18 1.36 54.61 53.62 52.66 53.36 54.18 

MW-2S* 
(JWA MW1) 

56.22 0.38 1.76 2.42 0.74 1.07 55.84 54.46 53.80 55.48 55.15 

MW-2D 56.34 1.14 2.33 3.26 1.90 1.79 55.20 54.00 53.08 54.44 54.55 

MW-3S 52.98 0.56 1.12 1.97 1.10 0.89 52.42 51.86 51.01 51.88 52.09 

MW-3D 52.96 0.24 1.00 2.25 1.15 0.77 52.72 51.96 50.72 51.82 52.19 

MW-4S 55.55 NA 2.225 2.90 1.45 1.64 NA 53.32 52.65 54.10 53.92 

MW-4D 55.50 NA 2.39 3.98 2.63 1.80 NA 53.11 51.52 52.87 53.70 

MW-5 54.71 1.82 2.12 2.84 1.94 2.10 52.89 52.59 51.87 52.77 52.61 

MW-6S 55.40 0.31 2.22 2.93 0.94 1.15 55.09 53.18 52.47 54.46 54.26 

MW-6D 55.44 1.13 2.12 3.10 1.71 1.50 54.31 53.32 52.34 53.73 53.94 

MW-7 53.57 0.44 1.58 1.67 0.86 1.13 53.13 51.99 51.90 52.71 52.44 

MW-8 55.12 1.28 2.14 2.96 1.58 1.99 53.84 52.97 52.15 53.54 53.13 

MW-9 54.02 0.94 1.44 2.03 1.00 1.39 53.08 52.59 51.99 53.02 52.63 

MW-10 55.04 0.20 1.06 1.45 0.37 0.70 54.84 53.98 53.59 54.67 54.34 

MW-11* 
(JWA MW2) 

55.77 0.49 1.96 2.50 0.69 1.45 55.28 53.81 53.27 55.08 54.32 

MW-12* 
(JWA MW4) 

56.39 1.85 1.99 3.11 0.35 1.08 54.54 54.40 53.28 56.04 55.31 

Note: ground surface elevations acquired by Doucette and Acker and referenced Active Control Station #229012.  

*Shallow monitor wells that were installed by Jacques Whitford Associates (JWA) during an environmental site 

assessment of a former fungicide underground storage tank in 2005. 

mbgs = metres below ground surface 

The shallow groundwater is located generally within the till. In the nested monitor wells, deeper 

groundwater is at a similar elevation to the shallow monitor wells, suggesting the till may act as 

a confining layer, with slight upward vertical velocity. Groundwater levels at the site generally 

followed the cyclical groundwater pattern expected in Nova Scotia, with seasonal lows in 

October to November and seasonal highs in February to March. April to October 2016 was 

abnormally dry, with less than 500 mm of rain in southern NS. Groundwater flow was evaluated 

for each sampling event.  During all events, groundwater generally flows radially from the 
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highest elevation at the site (MW-2 and MW-12). The groundwater contours are presented on 

Figure 2. Although groundwater levels approached the ground surface during periods of high 

groundwater, there was no evidence that groundwater was discharging to surface water 

features. 

6.2 Hydraulic Assessment 

As previously reported, there are five wetlands on site that were previously delineated. The 

wetlands observed in the northeast (wetland 1) and southwest (wetland 2) portions of the site 

were mainly shrub and treed swamps and extended off property. A similar, although much 

smaller, shrub swamp (wetland 3) was also observed at the headwaters for the unnamed creek 

flowing to wetland 4 (discussed below) and ultimately to Lake George (downgradient of 

wetland 1).  

The swamp to the northeast (wetland 1) receives water from overland flow and discharges to 

the west via subsurface flow that turns into the watercourse at SW11 and to the east via 

subsurface flow to the unnamed watercourse (SW2) that flows to Lake George. Based on the 

topography of wetland 1, there are likely other discharges farther to the north that were not 

observed, as these are beyond the area of interest.  Water at SW11 continues westward, 

beneath Lake George Road (via a culvert) and predominantly into a manmade pond behind the 

dwelling at 2065 Lake George Road. In high flow periods, there may be intermittent flow to the 

northwest (along the property boundary with 2087 Lake George Road); however, during the 

sampling events, this pathway was dry. The manmade pond discharges via a piped drain into a 

wetland downgradient of the pond. The wetland eventually discharges to another surface water 

drainage pathway (at SW4) before entering another large wetland (wetland 6). 

The swamp to the southwest (wetland 2) receives water from overland flow and from a pipe 

connected to a drainage crock and ultimately discharges to Killam Lake to the west via ditching 

(SW3, SW5 and SW6) and wetlands. Wetland 2 also discharges to the southwest (SW12) 

beneath Lake George Road (via a culvert) beneath another access road (via a culvert near 

SW15) and eventually into a large wetland.  

The wetlands located in the southeast (wetland 4) and south (wetland 5) portions of the site are 

shrub bogs. The bog (wetland 4) to the southeast receives water from wetland 1, wetland 3 

and the unnamed watercourse (SW2 and SW7) and ultimately discharges to Lake George. The 

bog to the south (wetland 5) receives water from overland flow and discharges towards 

wetland 4 via a small watercourse. 

During the current field program, a large off-site wetland (wetland 6) was partially delineated on 

the west side of Lake George Road, and is the downgradient receiving habitat for discharge 

leaving the west side of the site (drainage routes depicted by the following stations, in 

sequence: SW11SW1SW4SW14; SW3SW5SW6; and SW12SW15). This wetland 

is partially bounded by Killam Lake Drive, and a culvert extends beneath the road/driveway and 
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surface water drains from this culvert directly to Killam Lake. There are likely other surface 

water inputs and outlets associated with this wetland (farther north) that were not observed as 

these are beyond the area of interest. 

The wetlands and drainage flow pathways are depicted on Figure 1. Given the discontinuous 

nature of the drainage features and the presence of wetlands (with no distinct channels), there 

are no natural fish habitats between Lake George and Killam Lake, and the site. We 

understand that fish were introduced into the manmade pond; however, they would not be 

naturally present in these drainage systems.  

6.3 Analytical Results 

Laboratory analytical results are presented in Tables 1 through 8, Appendix 2. Field parameter 

measurements are also summarized in Tables 1, 3 and 6. Laboratory Certificates of Analysis 

are presented in Appendix 3.  

The groundwater analytical results are provided in comparison with the 2013 NSE Tier 1 EQS. 

Although the Site is commercial in nature, the surrounding properties are residential in nature 

and the groundwater and potable water samples have been compared to the more stringent 

NSE Tier 1 EQS for potable water, residential land use and coarse grained soils. In terms of 

pathways that are specific to groundwater discharging to surface water, since surface water 

has been assessed directly, the groundwater has not been compared to the NSE Tier 2 PSS 

for groundwater >10m from surface water. For evaluation purposes, the 2017 Health Canada 

Drinking Water Quality (HCDWQ) Guidelines have also been presented. 

The surface water samples have been compared to the NSE Tier 1 EQS for freshwater surface 

water. For evaluation purposes, the 1999 (with 2015 updates) Canadian Council of Ministers of 

Environment (CCME) Freshwater Aquatic Life (FAL) Guidelines have also been presented. 

Sediment samples have been compared to the NSE Tier 1 EQS for freshwater sediment. 

6.4 Groundwater 

Laboratory analytical results are summarized in Tables 1 and 2, Appendix 2.  

During all sampling events (March 2016 to April 2017), the only NSE Tier 1 EQS exceedances 

that were identified are cobalt and arsenic.  Historically, boron has exceeded the NSE Tier 1 

EQS at one location (MW2S); however, this result was never repeated. The cobalt and arsenic 

exceedance locations and events are summarized in Table 6-2.  

Table 6-2. Groundwater NSE Tier 1 EQS Exceedances. 

DATE ARSENIC COBALT 

March 2016 MW2D, MW6S 
MW1S, MW3S, MW4S, MW4D, 

MW6S , MW9, MW10, MW12 
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DATE ARSENIC COBALT 

July 2016 MW5, MW12 
MW1S, MW9, MW10, MW11, 

MW12 

November 2016 MW5 MW1S, MW9, MW10, MW12 

January 2017 MW11 
MW1S, MW4S, MW6S, MW10, 

MW12 

April 2017 MW5 MW1S, MW4S, MW6S 

The cobalt NSE Tier 1 EQS is based on discharge of groundwater within 10m of a surface 

water body pathway. This pathway is independently assessed at the site and there is no 

potable water pathway guideline. 

As an assessment tool, total lead was analyzed in groundwater at the wells, in addition to the 

dissolved lead that is part of the metals analytical package. Note, the standard groundwater 

sampling methodology for lead is dissolved (i.e. filtered), so comparison of total lead 

concentrations to guidelines is an overestimation of potential risk. The total lead analysis was 

used to assess the transport mechanism of metals at the site. All dissolved lead results 

satisfied the NSE Tier 1 EQS. Total lead concentrations were elevated over the NSE Tier 1 

EQS (10 µg/L) at all the shallow monitor wells during some of the sampling events.  Total lead 

concentrations at the deep monitor wells were generally less than the NSE Tier 1 EQS, except 

at MW2D and MW6D. At MW2S and MW6S, the lead concentrations were at least a magnitude 

of order higher than in MW2D and MW6D.  

As noted above, the groundwater analytical data was compared to the HCDWQ guidelines for 

evaluation purposes. Generally in the groundwater, the pH was slightly depressed and total 

dissolved solids (TDS) and colour (assigned a numerical unit) were frequently elevated. The 

elevated TDS and colour are related to the elevated turbidity. Other than arsenic (discussed 

above), the only metals that exceed the HCDWQ guidelines are iron and manganese; these 

guidelines are aesthetic objectives (i.e. not health based) and there are no corresponding Tier 

1 EQS for either. Further, there is no HCDWQ guideline for cobalt. 

6.5 Surface Water 

Laboratory analytical results are provided in Tables 3, 4 and 5, Appendix 2.  

During all sampling events (March 2016 to April 2017), the following NSE Tier 1 EQS 

exceedances were identified: 

 Aluminum concentrations at all locations, during all sampling events; 

 Arsenic concentrations at SW3 (July 2016), SW4 (October 2016), SW9 (most events), 

BACK2 (July 2016), and piezometers P1A (March and July 2016, and April 2017), P1B 

(November 2016), P2B (November 2016) and P3 (November 2016 and April 2017); 

 Cadmium concentrations at all locations during most sampling events; 



 

 
P-0010903-0-00-205 

GROUNDWATER AND SURF ACE WATER MONITORING  AND TESTING, C IVIC  N O. 201 4  LAKE G EORGE ROAD, LAKE G EORGE, N S,  NOVEMBER  2017  

12 

 Copper concentrations at all locations except SW10 and Background (both of which were 

mostly dry and had no samples collected) during most sampling events; 

 Iron concentrations at all locations except Background (which was mostly dry and had no 

sample collected) during most sampling events; 

 Lead concentrations at all locations, except SW6, SW15 and Background (which were 

mostly dry and had no sample collected) during most sampling events; 

 Manganese concentrations at SW4 (October 2016), SW9 (March and July 2016, and April 

2017) and piezometer P1A (July 2016) 

 Mercury concentrations at SW1 (all events), SW3 (July 2016 and April 2017), SW9 (March 

and October 2016, and April 2017), SW11 (November 2016, January and April 2017), SW12 

(April 2017), SW16 (April 2017), and piezometers P1A (March and July 2016 and April 

2017), P1B (all events), P2A (April 2017), P2B (November 2016 and April 2017) and P3 

(July and November 2016, and January and April 2017);  

 Nickel concentrations at SW9 (March 2016) and piezometers P1A (July 2016), P1B 

(November 2016) and P3 (July 2016);  

 Selenium concentrations at SW9 (March 2016 and April 2017) and P1B (March and 

November 2016) and P3 (July 2016 and April 2017); 

 Silver concentrations at SW9 (March 2016 and April 2017), P1A (July and November 2016), 

P1B (March and November 2016), P2B (November 2016) and P3 (July and April 2016);  

 Vanadium concentrations at P1A (March and July 2016), P1B (March and November 2016), 

P2B (November 2016) and P3 (July 2016 and April 2017); 

 Zinc concentrations at SW3 (November 2016 and January and April 2017), SW9 (March 

2016 and April 2017) and piezometers P1A (March, July and November 2016, and April 

2017) and P1B (November 2016), P2B (November 2016) and P3 (July 2016 and April 2017). 

No other metals exceeded the respective NSE Tier 1 EQS.  

As an assessment tool, dissolved metals were analyzed in surface water at select locations to 

evaluate the effect of particulate matter in the surface water. At most locations, there was not a 

significant difference in concentrations of the dissolved and total metals analyses. At SW3 (all 

events), SW14 (July) and BACK2 (July) the elevated total metal concentrations (particularly 

aluminum and iron) appear to be influenced by particulate matter. Turbidity and total 

suspended solids (TSS) concentrations in these samples was elevated, and in general, total 

organic carbon (TOC) was also high in all samples.  

As noted above, the surface water analytical data was compared to the CCME FAL guidelines 

for evaluation purposes. In general, pH at most locations was depressed below the CCME FAL 

range of 6.5 to 9.0; there is no NSE Tier 1 EQS for pH.  
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Nitrite exceeded the CCME FAL at P1B during one sampling event; this result was not 

repeated and appears to be an anomaly; there is no NSE Tier 1 EQS for nitrite.   

For most metals, usually when the NSE Tier 1 EQS was exceeded, the corresponding CCME 

FAL was also exceeded; although in some instances for CCME FAL guidelines based on 

hardness (such as cadmium, copper, lead and nickel) the reported concentrations do not 

always exceed the CCME FAL.  

6.6 Potable Water 

Laboratory analytical results are summarized in Tables 6 and 7, Appendix 2.  

During all sampling events (March 2016 to April 2017), there are no NSE Tier 1 EQS 

exceedances.  Historically, lead exceeded the NSE Tier 1 EQS at one location (PW3); 

however, this result was never repeated. 

As noted above, the groundwater analytical data was compared to the HCDWQ guidelines for 

evaluation purposes. Generally in the potable water, the pH was slightly depressed and iron 

and manganese concentrations were frequently elevated. The elevated iron and manganese 

concentrations are likely related to turbidity (i.e. naturally occurring fine-grained particulate 

matter). The HCDWQ guidelines for iron and manganese are aesthetic objectives (i.e. not 

health based). There is no HCDWQ guideline for pH. 

6.7 Sediment 

Laboratory analytical results are summarized in Table 8, Appendix 2. 

At the sampling locations, the substrate conditions generally consisted of organic matter or 

fine-grained soils, rather than coarse-grained soils. During the July 2016 sampling event, 

arsenic exceeded the NSE Tier 1 EQS at SW14 and BACK2. 

7 IMPLICATIONS OF RESULTS 

7.1 Groundwater  

In groundwater, there are no NSE Tier 1 EQS for general chemistry parameters and since 

surface water has been assessed directly, the groundwater has not been compared to the NSE 

Tier 2 PSS for groundwater >10m from surface water. There are no NSE Tier 1 exceedances 

for general chemistry parameters.   

As noted in Section 6, groundwater results were compared to the HCDWQ guidelines for 

evaluation purposes. At all locations, during most events, the pH was depressed below the 

HCDWQ guideline range. Colour was elevated in most wells during most events, TDS was 

occasionally elevated in three monitor wells and nitrite was elevated once in one monitor well. 



 

 
P-0010903-0-00-205 

GROUNDWATER AND SURF ACE WATER MONITORING  AND TESTING, C IVIC  N O. 201 4  LAKE G EORGE ROAD, LAKE G EORGE, N S,  NOVEMBER  2017  

14 

pH is expected to occur naturally in the ranges reported, except for MW4S where pH was 

slightly more depressed than expected. The pH at MW4S may be related remnant saw dust at 

the site. 

In groundwater, the NSE Tier 1 EQS for metals are generally based on the HCDWQ guidelines 

for health based parameters. In cases where the HCDWQ guideline is an operational guideline 

or an aesthetic objective, there is usually no corresponding NSE Tier 1 EQS.  

For cobalt, the NSE Tier 1 EQS is based on groundwater discharging to freshwater 

environments, which, as previously discussed, has been addressed by directly evaluating the 

surface water quality. For several other metals parameters (beryllium, molybdenum, nickel, 

silver, thallium and vanadium), the NSE Tier 1 EQS is based on drinking water standards from 

Ontario. In the recent (2016 and 2017) sampling program, the only NSE Tier 1 EQS 

exceedances are cobalt (in most shallow monitor wells and less commonly in the deep monitor 

wells) and arsenic in five monitor wells. As discussed, the cobalt criteria is based on protection 

of surface water, and there are few cobalt exceedances in the surface water tested at the site 

(discussed below), thus indicating that although cobalt is present in the groundwater, it is not 

discharging to surface water.  

The arsenic detections in groundwater are sporadic, and only occurred more than once in one 

location (MW5) at concentrations that only marginally exceed the NSE Tier 1 EQS (i.e. 11, 12 

and 13 µg/L compared to the NSE Tier 1 EQS of 10 µg/L).  Except for one potable water well 

immediately adjacent to the site (that is not regularly used), all other potable water wells that 

were tested through this program and in the initial February 2016 testing had either no 

detections or low concentrations of arsenic (i.e.: within criteria).  Arsenic related to groundwater 

discharging to surface water (particularly downgradient of MW5) is independently assessed 

and discussed below.   

Historically, boron was elevated (over the criteria) at one location (MW2S) although this 

elevated result was not repeated during the current testing.  

From review of products known to be on site (sapstain and PQ-8), the active metals 

components include copper (as listed on the MSDS sheets); the inert materials are not listed, 

but both products are identified as corrosive (i.e. low pH). Boron is likely one of the inert 

metals, as inferred from review of testing of the dip tank product by NSE in 2005 (July 18) in 

which boron was the metal with the highest concentration; copper was also detected.  

It appears that NSE had the dip tank sample independently analyzed by two laboratories, and 

although arsenic was detected in one sample, it was not in the second sample. Lead was not 

identified in either dip tank sample. The dip tank material was reported to have a pH of more 

than 8. From our review of the current analytical data, copper is generally not elevated in the 

groundwater and boron is generally only detected (at compliant concentrations) at monitor 

wells MW2S/2D (near former dip tank). This suggests that if fungicide handling practices were 
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poor, or if a release of the dip tank products occurred following decommissioning of the 

sawmill, that these products have not migrated (by the compliant boron at MW2S/2D and no 

other locations) and are in a stable condition. Although the fungicides are identified as 

corrosive, given the length of time since the products were onsite, that the 2015 NSE dip tank 

testing indicated a pH of 8, and lack of other metals (i.e. copper and boron), the depressed pH 

at the site is likely not related to remnant chemicals or past chemical releases.  

As noted in Section 6, groundwater results were compared to the HCDWQ guidelines for 

evaluation purposes. Manganese concentrations were elevated in all monitor wells, and iron 

concentrations were elevated in approximately half of the monitor wells; the detected 

concentrations of these parameters are similar to those expected from natural groundwater in 

the surficial geology and bedrock geology of Lake George. This is further supported by the low 

(or no) detections of iron in the dip tank sampling by NSE in 2005. 

Further, as discussed in Section 6, total and dissolved lead was analyzed for evaluation 

purposes to assess the transport mechanism of metals at the site. Based on the results, lead 

(and likely other metals) is associated with the fine sediment present in the shallow 

groundwater. Based on the lead testing and groundwater elevations, lead in shallow 

groundwater is not migrating downwards into deeper aquifers. Further, based on the 

magnitude of the total lead concentrations in the monitor wells (as high as 600 µg/L) and in 

surface water (as high as 13 µg/L) at the site, shallow groundwater is not directly discharging to 

surface water. The lead being related to natural geochemistry is further supported by the low 

(or no) detections of lead in the dip tank sampling by NSE in 2005. 

As previously mentioned, the shallow groundwater at the site is located generally within the till. 

In the nested monitor wells, deeper groundwater is at a similar elevation to the shallow monitor 

wells, suggesting the till may act as a confining layer, with slight upward vertical velocity. The 

groundwater elevations noted in the monitor wells during the program are generally much 

shallower than the groundwater supplying the nearby potable water wells. This, in conjunction 

with evaluation of the chemical testing, indicates that there is no direct transport between 

shallow groundwater in on-site and off-site locations, with the exception of PW2A (discussed 

below). 

7.2 Surface Water  

In surface water, the NSE Tier 1 EQS for metals are generally based on the CCME FAL 

guidelines, and where pH (aluminum) or hardness (cadmium, copper, lead and nickel) is used 

to calculate the guideline, the lowest calculated value was chosen for the Tier 1 EQS. 

Therefore, it is appropriate to use the CCME FAL where it differs from the NSE Tier 1 EQS. 
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7.2.1 General Chemistry 

In surface water, there are no NSE Tier 1 EQS for general chemistry parameters. As noted in 

Section 6, surface water results were compared to the CCME FAL guidelines for evaluation 

purposes. At all locations, during most events, the pH was depressed below the CCME FAL 

guideline range. Given our review of the groundwater quality at the site, in our opinion the 

depressed pH in surface water is naturally occurring, and in general this has been well 

documented (by independent studies) through southwest Nova Scotia and is also common in 

wetland habitats where organics are naturally decomposing and result in acidic conditions. 

7.2.2 Aluminum and Iron 

Aluminum and iron at almost all locations, for almost all events, exceeded the NSE Tier 1 EQS 

and the CCME FAL. In areas where organic matter or suspended solids were noted in the 

surface water (or inferred by elevated TOC, TSS or turbidity concentrations), the 

concentrations for aluminum and iron were higher, and evaluation of total and dissolved 

concentrations of these metals (at select locations), confirms that suspended organic matter 

and sediment contribute a large component of the total metals concentration where these 

conditions were noted. Aluminum and iron are naturally elevated in soil and organic matter and 

are not the result of activities at the site.  

7.2.3 Arsenic 

Elevated concentrations of arsenic were detected sporadically in surface water flowing from the 

site; once at SW3 (and not present downgradient at SW5), once at SW4 (and not present 

upgradient at SW1 or downgradient at SW14) and once in the background sample (BACK2). 

TOC, TSS and/or turbidity were elevated in these samples and the dissolved arsenic was 

compliant with the criteria (at SW3 and BACK2), confirming that the arsenic in these events is 

adhered to soil or organic matter and only occasionally present. Arsenic was present most 

often at SW9; although given the results from SW1 and SW11, arsenic is not migrating from 

SW9. Based on field observations, the arsenic at SW9 is related to suspended organic matter 

that is inadvertently disturbed when the sample is collected. Given our review of the results, 

arsenic was not consistently detected, and does constitute an exceedance of the NSE Tier 1 

EQS. 

7.2.4 Cadmium 

Cadmium concentrations are elevated over the NSE Tier 1 EQS at all locations (including the 

background) for all except two sampling events (SW6; Oct 2016 and SW13; Jan 2017). The 

NSE Tier 1 EQS for cadmium is based on the lowest CCME value from the 2007 version of the 

guideline. Further the CCME guideline was revised in 2014. The CCME FAL is based on 

hardness and the value of the guideline increases or decreases based on the magnitude of the 
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hardness. Cadmium is naturally present in the environment, and tends to bond with organic 

matter and clay/silt particulate.  

Review of the cadmium data compared to the CCME FAL reveal that at most locations 

cadmium concentrations exceed the CCME FAL less often than they exceed the NSE Tier 1 

EQS. In drainage pathways SW3, SW5 and SW6, cadmium exceeds the CCME FAL at SW3 

(February 2016, July and April 2017) and is compliant in downgradient samples (SW5 and 

SW6). In drainage pathway SW12 and SW15, cadmium is sporadically elevated.  In the 

drainage pathway including SW11, SW1, SW4 and SW14, cadmium concentrations generally 

decrease from SW11 to SW14. In the drainage pathway including SW8, SW2, SW7 and SW13 

cadmium concentrations show no apparent trend. The stream bed conditions in these drainage 

pathways are organic matter. In our opinion, the cadmium detected is natural in origin and not 

the result of activities at the site. This is supported by the presence of cadmium in organic 

matter dominated drainage conditions with no suspected on-site source (dip tank testing by 

NSE in 2005 and in soil from the 2016 Environmental Investigation) revealed no detectable 

cadmium and generally similar cadmium concentrations in the background location (BACK 2). 

7.2.5 Chromium and Cobalt 

Other than at SW9, chromium concentrations were only elevated in one sample (SW2) during 

one event; this result is considered anomalous. As previously discussed, elevated metals at 

SW9 are related to suspended organic matter that was inadvertently disturbed when the 

sample was collected. 

Other than at SW9, cobalt concentrations were only elevated in one sample (SW4) during one 

event; this result is considered anomalous, and confirms that groundwater with elevated cobalt 

concentrations is not discharging to surface water. As previously discussed, elevated metals at 

SW9 are related to suspended organic matter that was inadvertently disturbed when the 

sample was collected. 

7.2.6 Copper 

Copper concentrations are elevated over the NSE Tier 1 EQS at most locations (including the 

background) at least once during the sampling program. The NSE Tier 1 EQS is based on the 

lowest CCME value. The CCME FAL is based on hardness and the value of the guideline 

increases or decreases based on the magnitude of the hardness; since there is no buffering 

capacity of the water (i.e. the hardness is low), the CCME FAL guideline is usually calculated 

to be 2.0 µg/L.  

Copper is naturally present in the environment, and tends to bond with organic matter and 

clay/silt particulate which reduces its toxicity since it is the soluble form of copper that affects 

aquatic life.  The toxicity of copper in natural waters containing organic matter is less than that 



 

 
P-0010903-0-00-205 

GROUNDWATER AND SURF ACE WATER MONITORING  AND TESTING, C IVIC  N O. 201 4  LAKE G EORGE ROAD, LAKE G EORGE, N S,  NOVEMBER  2017  

18 

predicted from laboratory tests and that guidelines should be adjusted upwards for surface 

waters with TOC concentrations significantly above 2 to 3 mg/L (CCREM 1987).  

The copper exceedances detected are irregular with no discernable trend; in some cases 

upgradient concentrations are less (or even non-detect) than downgradient concentrations 

such as at SW1, SW4 and SW11 (in October/November and January).  Where total copper 

concentrations are elevated, TOC is also generally greater than 10 mg/L, in some cases much 

higher, and where both dissolved and total copper were evaluated, the dissolved copper 

concentration is lower.  

This confirms that suspended organic matter and sediment contribute a large component of the 

total metals concentration where these conditions were noted. Although the fungicide used at 

the site (PQ-8) contained copper, the fungicide also contained higher concentrations of boron. 

Given that copper is elevated in surface water, and boron, is generally not elevated, it is 

unlikely that past handling practices of fungicide onsite are affecting the environment, more 

than 10 years since last being present onsite. In our opinion, the copper concentrations 

detected are related to natural conditions, and not the result of activities at the site. 

7.2.7 Lead 

Lead concentrations are elevated over the NSE Tier 1 EQS at most locations (including the 

background) at least once during the sampling program. The NSE Tier 1 EQS is based on the 

lowest CCME value. The CCME FAL is based on hardness and the value of the guideline 

increases or decreases based on the magnitude of the hardness. Since the hardness is 

generally low, the CCME FAL is usually the same as the NSE Tier 1 EQS.  

As discussed above, there is elevated lead in the shallow groundwater, associated with 

suspended particulate matter in the groundwater. Lead, similar to other metals, is highly 

affiliated with organic matter and sediment in the water column.  The lead exceedances 

detected are irregular with no discernable trend, and in some cases upgradient concentrations 

are less (or even non-detect) than downgradient concentrations such as at SW1, SW4 and 

SW11 (in October/November).  Where total lead concentrations are elevated TOC is also 

generally greater than 10 mg/L. In our opinion, the total lead detected in the surface water is 

related to natural geochemisty of the soil in the area, supported by the total lead concentrations 

in the shallow groundwater at the monitor wells and lack of lead present the dip tank sampling 

by NSE in 2005.  

7.2.8 Mercury 

Mercury concentrations are elevated over the NSE Tier 1 EQS (and CCME FAL) at only six 

locations. Mercury is naturally present in the environment and from anthropogenic sources 

such as wood and fossil fuel burning, and tends to bind with organic matter. At SW11, mercury 

concentrations were elevated in November (2016), January and April (2017), although at 
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downgradient location SW1, the mercury concentrations were sometimes higher (and elevated 

more often). Mercury was elevated at SW3 (July (2016) and April (2017)), although none was 

detected at downgradient SW5. Mercury was elevated at SW9 during three events (March and 

October (2016) and April (2017)).  

At SW12 and SW16, mercury was only detected during one event (April, 2017). As previously 

discussed, elevated metals at SW9 are related to suspended organic matter that was 

inadvertently disturbed when the sample was collected. Given the sporadic detections, and the 

lack of connectivity between upgradient and downgradient locations (such as at SW16 and not 

present in any direct upgradient locations SW4, SW6, SW14, or SW15), in our opinion the 

mercury detected in the surface water is related to background processes in the area (such as 

automobile exhaust) given that most detections were adjacent to the road.  

7.2.9 Manganese, Vanadium and Zinc 

Manganese and vanadium concentrations exceeded the NSE Tier 1 EQS at SW4 (October 

(2016)), but were not present in the upgradient sample locations (SW1 or SW11). The 

vanadium concentration also exceeded the NSE Tier 1 EQS at BACK2 (July). Zinc 

concentrations at SW3 (November (2016), January and April (2017) exceeded the NSE Tier 1 

EQS (and CCME FAL) although zinc was not elevated at any other location. Given the lack of 

connectivity of results between upgradient and downgradient locations, and the sporadic 

nature of the elevated parameters, in our opinion these are anomalous and not related to 

activities at the site. 

7.2.10 Wetland Locations 

At SW9 and the wetland piezometers (P1A, P1B, P2A, P2B and P3), many metals parameters 

had elevated concentrations (such as aluminum, arsenic, cadmium, chromium, cobalt, copper, 

iron, lead, manganese, nickel, selenium, silver, vanadium and zinc) that exceeded the NSE 

Tier 1 EQS. In our opinion, the elevated metals detected at these locations is related to the 

elevated organics in the water samples (TOC and turbidity). These metals tend to bind to 

organic matter and, and when TOC and turbidity concentrations are lower, the metals 

concentrations are also lower.   Although water drainage patterns at the site discharge to these 

wetlands, there is generally a lack of connectivity between the metals concentrations in the 

piezometers and the flowing surface water (such as between P1B and SW12, P1A and SW3, 

P2B and SW11, and P3 and SW2). Surface water at wetland 2 (from the crock discharge) 

would be expected to have the greatest concentration of metals since there is a direct 

connection between drainage infrastructure at the site and the wetland. 

7.3 Potable Water 

At PW3, there were no NSE Tier 1 EQS exceedances identified in sampling between March 

2016 and April 2017. Sampling at PW8 was recommended because the lead concentration 
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exceeded the NSE Tier 1 EQS in February 2016 testing of the potable water. The initial sample 

was collected from the exterior hose bib since the home owner wasn’t home at the time.  

Between February and March 2016, a water treatment system (for lead) was installed, and the 

sampling location was moved to the water distribution inlet in the basement (i.e. before the 

treatment system). A second sampling location was added at the kitchen sink (i.e. after the 

treatment system), to confirm that the treatment system was removing lead that may be 

present in the potable water.  

From our review of the results, lead (as well as copper, nickel and zinc) concentrations that 

were identified in the February 2016 sampling event are much lower at the inlet sample 

location. Although lead was detected in some inlet samples, it was at concentrations much 

lower (i.e. an order of magnitude) than detected in February. Lead was only detected in one 

kitchen sink sample, again at a concentration that was an order of magnitude lower (and 

compliant) than in the corresponding inlet sample.  

From our review of the data, it appears that the elevated lead concentration (February 2016) 

was likely due to the plumbing fixture associated with the exterior hose bib and not related to 

surface water (at SW1). As noted in Section 6, potable water results were compared to the 

HCDWQ guidelines for evaluation purposes. Iron and manganese concentrations were noted 

to be elevated over the HCDWQ guidelines in some samples, and pH was noted to be 

depressed below the HCDWQ guidelines in all samples.  The detected concentrations of these 

parameters are similar to those expected from natural groundwater in the geology of Lake 

George. These HCDWQ guidelines are not health based. Rather, they are related to taste (iron 

and manganese), staining of plumbing and laundry fixtures (iron and manganese) and 

treatment effectiveness, corrosion and leaching from distribution systems and plumbing 

components (pH). 

At PW8, there were no NSE Tier 1 EQS exceedances identified in any of the sampling events. 

Sampling at PW8 was recommended because the lead concentration was close to the NSE 

Tier 1 EQS in February 2016 testing of the potable water.  Lead was not detected in any of the 

subsequent samples collected. As noted in Section 6, potable water results were compared to 

the HCDWQ guidelines for evaluation purposes. Iron and manganese concentrations were 

noted to be elevated over the HCDWQ guidelines in some samples, and pH was noted to be 

depressed below the HCDWQ guideline in all samples.  The detected concentrations of these 

parameters are similar to those expected from natural groundwater in the geology of Lake 

George. These HCDWQ guidelines are not health based, rather, they are related to taste (iron 

and manganese), staining of plumbing and laundry fixtures (iron and manganese) and 

treatment effectiveness, corrosion and leaching from distribution systems and plumbing 

components (pH). 

The potable well at PW2A was not sampled during this program. Previously it has been 

sampled by the occupant of the dwelling (January 2016) and Englobe (March 2016), both times 
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from fixtures within the dwelling. Arsenic was detected (at a concentration that exceeded the 

NSE Tier 1 EQS) during the March 2016, and we recommended further testing. However, due 

to access restrictions and a dispute over the ownership/location of the well, additional sampling 

was not conducted.  From the well log, this drilled potable well has soil deposits to 4.5m (15 

feet) and was cased to 7.9m (26 feet), although from our field inspection, the integrity of the 

well could not be confirmed, and we noted that a plastic pail was placed over the well head, 

suggesting potential surface water infiltration issues. We also understand that the well is not 

regularly used; it is a backup to the adjacent dug well (PW2) which had compliant metals 

results during testing. Since testing to verify the long term chemical quality of the well water 

was not possible, we recommended that the well be decommissioned since the arsenic 

concentrations could not be fully evaluated. It is likely that the elevated arsenic is from the site; 

however, we suspect that the transport route is from surface (or shallow groundwater) activities 

and well integrity issues, since arsenic concentrations were only sporadically elevated in other 

shallow groundwater at the site.      

From our review of the potable water data, the site (2014 Lake George Road) is not impacting 

potable water quality at the neighbouring properties.  The only NSE Contaminated Sites 

Regulation exceedance was lead at one home, during one event, which was never repeated. 

Natural groundwater quality in the area leads to elevated iron and manganese, and depressed 

pH; however, these are aesthetic concerns. The homeowners should continue regular 

monitoring of their drinking water supplies, as recommended by NSE, and treat as required for 

any objectionable odours or taste (i.e. iron, manganese).  

8 SUMMARY AND CONCLUSIONS 

From our review of the data collected and field observations, the site (2014 Lake George 

Road) is not impacting potable water quality at the neighbouring properties.  There is no direct 

transport between shallow groundwater at on-site and off-site locations.  Given our review of 

the surface water results, metals are either naturally occurring or not consistently detected, and 

do constitute an exceedance of the NSE Tier 1 EQS. 

8.1 Potable Water 

In terms of potable water, the one NSE Tier 1 EQS exceedance (lead at PW3) appears to be 

anomalous and not related to the site. Natural groundwater quality in the area leads to elevated 

iron and manganese, and depressed pH; however, these are aesthetic concerns. The 

homeowners should continue regular monitoring of their drinking water supplies, as 

recommended by NSE, and treat as required for any objectionable odours or taste (i.e. iron, 

manganese).   
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8.2 Groundwater 

In terms of shallow groundwater, although arsenic was elevated near the former dip tanks, the 

detections were sporadic in nature (both spatially and temporally). Although arsenic in the 

groundwater may be related to past fungicide use, in our opinion, it is not mobile and is limited 

to a small area of the site. This also relates to potable water, as previous testing revealed the 

drilled potable water well associated with the site and connected to the dwelling at 2012 Lake 

George Road had an elevated arsenic concentration during one sampling event. This elevated 

concentration may be related to integrity issues with the well, leading to transport from 

shallower water at the site to the deeper potable well. Further testing was not conducted. Given 

the uncertainty of the well ownership and the long term water quality, this potable water well 

should be decommissioned by a licensed well driller to prevent any consumption of untreated 

water, and to prevent potential impacts (arsenic) from being drawn into the deeper aquifer from 

pumping and regular use of the well. From previous testing of the adjacent dug well (PW2), 

there do not appear to be arsenic impacts to the drinking water; although, the homeowner 

should continue regular monitoring of the drinking water supply.  

8.3 Surface water 

Various metals were present in surface water on and off site, and in perched surface water 

within the wetlands at the site, at concentrations that exceeded the NSE Tier 1 EQS and 

CCME FAL guidelines. In our opinion, these metals are related to natural conditions or other 

background processes, are anomalous (i.e. infrequently detected) and not the result of 

activities at the site. This is supported by the natural affinity of these metals to bind with organic 

and particulate matter, the organic-rich environment of the drainage pathways, lack of 

connectivity and discernable trends in most of the metals. Further, there is no apparent on-site 

source (fungicide or soil) for most metals, and for those metals that could be related to past 

fungicide use (i.e. copper), other metals that would also be present (i.e. boron) are generally 

not elevated suggesting that there is no remnant source of fungicide at the site. Therefore, it is 

unlikely that past handling practices of fungicide onsite are currently affecting the environment.  

Based on review of the current and past data, the metals present in the drainage pathway 

leading from wetland 2 (SW3, SW5 and SW6) are naturally occurring (aluminum, cadmium, 

chromium and iron) or sporadically detected (arsenic, lead, mercury and zinc) and there are no 

apparent trends or evidence of migration.  However, there is a direct piped connection between 

wetland 2 and drainage infrastructure on site, and there is evidence of metals adhered to 

sediment and particulate matter in the crock. Given that the site will be re-vegetated and no 

longer used in a commercial capacity, the drainage crock should be drained, and the 

connection to wetland 2 removed.  
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8.4 General 

The exposed areas of the Site should be stabilized to prevent erosion and potential transport of 

suspended solids in surface water. Appropriate stabilization methods would include surface 

treatments (such as mulch and vegetation) and shrub and trees.  

9 REPORT USE AND CONDITIONS   

This report has been prepared by Englobe Corp. for the exclusive use of the Town of 

Yarmouth. Any use that a third party makes of this report, or any reliance on or decisions made 

based on it, are the sole responsibility of the third party. Englobe accepts no responsibility for 

damages, if any, suffered by any third party as a result of decisions made or actions based on 

this report.  

The statements and conclusions presented in this report are professional opinions based upon 

visual observations made during the scope of work identified herein, and is based solely upon 

the condition of the property on the dates of such inspection, supplemented by information 

obtained and described herein.  

Environmental conditions are dynamic in nature and changing circumstances in the 

environment and in the use of the property can alter radically the conclusions and information 

contained herein. 
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TABLE 1: GENERAL CHEMISTRY in Groundwater (Monitor Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16
Lab-Dup    

1-Nov-16
31-Jan-17 26-Apr-17 4-Nov-05 11-Jan-06 20-Mar-16 15-Jul-16 1-Nov-16

Lab-Dup    

1-Nov-16
31-Jan-17

Lab-Dup

31-Jan-17
26-Apr-17

Lab-Dup

26-Apr-17

Field pH pH 7-10.5 NG 6.01 6.07 6.04 6.17 6.44 7.03 6.49 6.38 - 6.16 6.86 - - 6.96 6.21 - 6.13 - 6.98 -

Field Conductivity uS/cm NG NG 383 417 735 697 261 522 681 1215 - 933 598 - - 288 443 - 396 - 111 -

Field Temperature °C NG NG 6.3 14.45 12.42 7.25 8.16 8.77 13.63 11.92 - 6.64 8.71 - - 4.13 13.43 - 4.57 - 7.99 -

Anion Sum me/L NG NG 3.36 4.20 5.86 2.57 2.35 9.15 10.6 12.4 - 10.8 10.0 2.81 1.93 5.37 3.48 - 3.91 - 3.27 -

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 130 180 270 96 83 420 490 600 - 510 480 114 75 140 99 - 130 - 120 -

Calculated TDS mg/L < 500 (AO) NG 270 250 310 210 210 470 550 620 - 550 530 169 120 310 200 - 230 - 190 -

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 <1.0 <1.0 <1.0 1.1 4.0 1.2 - 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 - <1.0 -

Cation Sum me/L NG NG 6.39 4.35 4.77 4.47 4.88 8.88 10.7 11.7 - 10.4 10.4 2.85 2.03 5.02 3.14 - 3.96 - 3.05 -

Colour TCU < 15 (AO) NG 2100 220 15 790 540 (2) <5.0 <5.0 <5.0 - <5.0 <5.0 8 16 24 8.3 6.9 13 - 16 -

Conductivity uS/cm NG NG 350 350 500 390 410 760 870 970 - 950 880 270 180 520 340 - 370 - 300 -

Chloride (Cl) mg/L < 250 (AO) 250 24 21 13 23 24 19 15 13 - 13 13 5 6 45 32 34 22 - 16 -

Sulphate (SO4) mg/L < 500 (AO) NG <2.0 <2.0 <2.0 <2.0 <2.0 8.3 7.5 6.2 - 6.0 7.0 18 12 48 18 17 29 - 22 -

Hardness (CaCO3) mg/L NG NG 150 160 210 98 87 370 460 500 - 440 440 76 58 140 120 - 120 - 91 -

Ion Balance (% Difference) % NG NG 31.1 1.75 10.3 27.0 35.0 1.50 0.520 3.19 - 1.80 1.86 0.725 2.51 3.37 5.14 - 0.640 - 3.48 -

Langelier Index (@ 20C) N/A NG NG -1.50 -1.17 -0.859 -1.60 -1.81 0.574 1.22 0.706 - 0.682 0.582 -1.06 -1.37 -0.591 -1.04 - -0.615 - -0.743 -

Langelier Index (@ 4C) N/A NG NG -1.75 -1.42 -1.11 -1.85 -2.06 0.325 0.972 0.458 - 0.434 0.334 -1.31 -1.62 -0.840 -1.29 - -0.864 - -0.993 -

Nitrate (N) mg/L 10 (MAC) NG <0.050 <0.050 <0.050 <0.050 <0.050 0.14 <0.050 <0.050 - <0.050 <0.050 <0.05 0.09 3.2 2.9 - 0.43 - 0.26 -

Nitrate + Nitrite mg/L NG NG <0.050 7.58 <0.050 <0.050 <0.050 0.14 <0.050 <0.050 - <0.050 <0.050 <0.05 0.06 3.2 2.9 2.9 0.43 - 0.26 -

Nitrite (N) mg/L 1 (MAC) NG <0.010 7.83 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 0.01 <0.01 0.034 <0.010 <0.010 <0.010 - <0.010 -

Nitrogen (Ammonia Nitrogen) mg/L NG NG 2.4 2.1 0.96 2.7 3.4 0.13 <0.050 0.062 - <0.050 <0.050 0.07 0.32 0.18 0.11 - 0.089 0.088 0.12 -

Orthophosphate (P) mg/L NG NG 0.011 0.016 0.024 0.015 0.018 0.021 0.022 0.028 - 0.025 <0.010 <0.01 <0.01 <0.010 0.014 0.014 0.013 - <0.010 -

pH pH 7-10.5 NG 6.26 6.41 6.43 6.47 6.37 7.43 7.93 7.34 - 7.40 7.33 6.85 6.8 6.95 6.79 - 7.02 - 7.04 -

Reactive Silica (SiO2) mg/L NG NG 18 25 28 15 15 24 27 28 - 29 27 8.9 8.8 5.8 7.8 7.7 7.2 - 5.9 -

Saturation pH (@ 20C) N/A NG NG 7.76 7.58 7.29 8.06 8.18 6.85 6.71 6.63 - 6.72 6.75 7.91 8.17 7.54 7.82 - 7.63 - 7.78 -

Saturation pH (@ 4C) N/A NG NG 8.01 7.83 7.53 8.31 8.43 7.10 6.96 6.88 - 6.97 7.00 8.16 8.42 7.79 8.07 - 7.88 - 8.03 -

Total Alkalinity (Total as CaCO3) mg/L NG NG 130 180 270 96 83 420 500 600 - 510 480 (1) 110 75 140 99 98 130 - 120 (2) -

Total Organic Carbon (C) mg/L NG NG <50 (1) 63(1) 63 (1) 56 (1) 64 (2) <5.0 (1) <5.0(2) 2.8 2.8 2.3 2.7 6.9 <500 <25 (1) <250 (1) - 11 (1) - <50 (1) <50 (2)

Turbidity NTU 1 (MAC)
3 NG >1000 >1000 >1000 >1000 >1000 440 27 27 - 88 60 24 >1000 >1000 >1000 - >1000 - >1000 -

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 Guideline applies to individual filter turbidity for municipal systems using surface water or groundwater under the direct influence of surface water.

(1) Reporting limit was increased due to turbidity.

(2) Elevated reporting limit due to sample matrix.

(3) Analysis performed on decanted sample due to sediment content.
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TABLE 1: GENERAL CHEMISTRY in Groundwater (Monitor Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16 15-Jul-16
Field-Dup   

15-Jul-16
1-Nov-16

MW-DUP    

1-Nov-16

Lab-Dup - 

Dup 1    
31-Jan-17

MW-DUP

31-Jan-2017
26-Apr-17

MW-DUP

26-Apr-2017
20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 25-Apr-17 20-Mar-16

Lab-Dup 

20-Mar-16
15-Jul-16 1-Nov-16 31-Jan-17 25-Apr-17

Field pH pH 7-10.5 NG 7.9 6.83 - 6.5 - - 6.25 - 7.31 - 6.61 6.4 6.31 5.9 6.23 6.62 - 6.3 6.2 6.04 5.94

Field Conductivity uS/cm NG NG 124 188 - 334 - - 287 - 184 - 309 533 731 918 314 218 - 304 500 474 190

Field Temperature °C NG NG 8.29 13.7 - 11.58 - - 5.36 - 8.51 - 6.48 16.6 12.5 6.11 8.8 8.14 - 13 12.17 7.12 9.67

Anion Sum me/L NG NG 2.61 2.69 2.76 2.96 2.86 - 2.92 2.93 3.04 2.99 7.17 7.87 7.80 5.00 6.64 3.36 - 4.39 4.74 4.38 3.96

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 100 100 110 120 110 - 120 120 120 120 330 370 370 200 290 130 - 180 200 190 170

Calculated TDS mg/L < 500 (AO) NG 150 160 160 170 160 - 170 170 170 170 370 390 380 290 340 200 - 250 260 230 230

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0

Cation Sum me/L NG NG 2.56 2.67 2.65 2.80 2.81 - 2.83 2.82 2.88 2.90 6.64 6.67 6.35 5.68 6.04 3.27 - 4.29 4.49 3.50 4.07

Colour TCU < 15 (AO) NG <5.0 6.2 <5.0 7.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 5.2 6.9 6.7 <5.0 7.5 10 <5.0 28 18 <5.0

Conductivity uS/cm NG NG 230 240 240 260 270 - 290 280 280 270 600 610 620 440 540 310 - 380 420 420 340

Chloride (Cl) mg/L < 250 (AO) 250 13 11 11 11 10 - 11 12 11 11 16 16 14 27 21 21 21 19 18 18 16

Sulphate (SO4) mg/L < 500 (AO) NG 11 12 12 13 13 - 12 13 15 14 4.2 2.8 3.7 15 11 8.9 9.3 8.1 7.1 6.3 8.2

Hardness (CaCO3) mg/L NG NG 95 100 100 110 110 - 110 110 110 110 290 300 290 240 270 110 - 160 170 130 150

Ion Balance (% Difference) % NG NG 0.970 0.370 2.03 2.78 0.880 - 1.57 1.91 2.70 1.53 3.84 8.25 10.3 6.37 4.73 1.36 - 1.15 2.71 11.2 1.37

Langelier Index (@ 20C) N/A NG NG -0.0910 -0.0240 0.0130 -0.166 -0.0380 - -0.0450 -0.0990 0.160 -0.101 -0.221 0.208 -0.117 -0.211 -0.331 -1.01 - -0.410 -0.589 -0.835 -0.972

Langelier Index (@ 4C) N/A NG NG -0.341 -0.275 -0.237 -0.416 -0.288 - -0.295 -0.350 -0.0900 -0.352 -0.470 -0.0410 -0.366 -0.461 -0.580 -1.26 - -0.660 -0.839 -1.08 -1.22

Nitrate (N) mg/L 10 (MAC) NG 0.17 <0.050 <0.050 <0.050 <0.050 - <0.050 0.069 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.072 0.11 - <0.050 <0.050 <0.050 <0.050

Nitrate + Nitrite mg/L NG NG 0.19 <0.050 <0.050 <0.050 <0.050 - <0.050 0.080 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.072 0.11 0.12 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L 1 (MAC) NG 0.021 <0.010 <0.010 0.013 <0.010 - <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L NG NG 0.13 <0.050 <0.050 <0.050 0.097 - <0.050 <0.050 <0.050 <0.050 0.29 0.19 0.099 0.56 0.25 0.10 - <0.050 0.11 <0.050 <0.050

Orthophosphate (P) mg/L NG NG 0.046 0.028 0.031 0.041 0.039 - 0.040 0.040 0.028 0.031 0.017 0.019 0.026 0.020 <0.010 0.017 0.019 0.016 0.021 0.024 0.019

pH pH 7-10.5 NG 7.92 7.93 7.95 7.73 7.86 - 7.85 7.80 8.05 7.79 6.90 7.25 6.96 7.17 6.87 6.84 - 7.13 6.87 6.82 6.65

Reactive Silica (SiO2) mg/L NG NG 18 19 18 19 19 - 20 19 19 19 21 21 20 22 18 26 26 26 26 27 25

Saturation pH (@ 20C) N/A NG NG 8.01 7.95 7.94 7.89 7.90 - 7.89 7.90 7.89 7.89 7.12 7.04 7.08 7.38 7.20 7.85 - 7.54 7.46 7.65 7.62

Saturation pH (@ 4C) N/A NG NG 8.26 8.20 8.19 8.14 8.15 - 8.14 8.15 8.14 8.14 7.37 7.29 7.33 7.63 7.45 8.10 - 7.79 7.71 7.90 7.87

Total Alkalinity (Total as CaCO3) mg/L NG NG 100 110 110 120 110 - 120 120 120 (2) 120 (2) 330 370 370 200 290 (2) 130 130 190 200 190 170 (2)

Total Organic Carbon (C) mg/L NG NG 0.74 <5.0(1) <5.0(1) <5.0 (1) <25 (1) - <5.0 (1) <5.0 (1) <5.0 (1) <5.0 (1) <25 (1) <25(1) <50 (1) <50 (1) <25 (1) <5.0 (1) - 2.3 (2) <5.0 (1) 1.6 <5.0 (1)

Turbidity NTU 1 (MAC)
3 NG 230 650 900 >1000 >1000 >1000 >1000 >1000 970 390 >1000 >1000 >1000 >1000 >1000 150 - 550 200 200 170

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only

(1) Reporting limit was increased due to turbidity.

(2) Elevated reporting limit due to sample matrix.

(3) Analysis performed on decanted sample due to sediment content.
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TABLE 1: GENERAL CHEMISTRY in Groundwater (Monitor Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16
Lab-Dup 

15-Jul-16
1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16

Lab-Dup  1-

Nov-16
31-Jan-17 26-Apr-17

Field pH pH 7-10.5 NG 5.89 5.47 5.36 6.35 5.39 5.72 6.33 5.71 6.13 5.65 7.54 6.7 - 5.8 6.17 6.18 6.19 6.2 6.38 - 6.02 6.4

Field Conductivity uS/cm NG NG 72 59 118 153 89 58 78 137 173 118 139 194 - 515 697 157 239 701 1397 - 728 474

Field Temperature °C NG NG 6.23 15.5 13.67 5.07 8.05 9.49 16.3 12.67 7.47 9.78 10.75 17.6 - 16.6 7.25 11.71 6.03 13.61 11.53 - 5.55 8.11

Anion Sum me/L NG NG 1.40 0.620 0.880 1.48 1.20 0.820 0.840 0.900 1.31 1.44 2.11 2.15 - 3.08 2.78 2.24 5.06 10.1 15.2 - 6.14 6.06

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 25 10 14 17 12 16 14 17 16 14 85 87 - 120 120 94 170 430 680 - 250 250

Calculated TDS mg/L < 500 (AO) NG 87 52 62 89 77 59 60 65 86 96 130 150 - 210 170 140 320 530 740 - 400 380

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 1.1 <1.0 - <1.0 <1.0

Cation Sum me/L NG NG 1.14 0.680 0.760 1.09 0.960 0.750 0.760 0.780 1.16 1.33 2.02 2.60 - 3.91 2.69 2.38 6.30 10.1 13.7 - 8.88 7.70

Colour TCU < 15 (AO) NG <5.0 <5.0 <5.0 <5.0 <5.0 37 0.14 8.7 20 130 (2) 9.1 27 26 590 310 <130 (2) 730 140 11 10 170 680 (2)

Conductivity uS/cm NG NG 130 62 99 160 130 77 82 90 150 160 180 190 - 320 270 200 510 610 1200 - 550 570

Chloride (Cl) mg/L < 250 (AO) 250 22 5 13 34 25 5.8 8.1 8.1 23 29 11 12 13 22 16 13 58 51 44 42 40 40

Sulphate (SO4) mg/L < 500 (AO) NG 13 12 10 7.5 8.0 15 16 16 15 15 3.8 3.4 3.3 <2.0 <2.0 <2.0 <2.0 2.7 13 12 <2.0 <2.0

Hardness (CaCO3) mg/L NG NG 40 23 25 36 32 23 22 20 34 42 62 90 - 110 73 72 170 440 600 - 290 230

Ion Balance (% Difference) % NG NG 10.2 4.62 7.32 15.2 11.1 4.46 5.00 7.14 6.07 3.97 2.18 9.47 - 11.9 1.65 3.03 10.9 0.250 5.23 - 18.2 11.9

Langelier Index (@ 20C) N/A NG NG -2.95 -3.44 -3.60 -3.29 -3.50 -3.03 -2.76 -3.24 -2.86 -3.33 -1.11 -1.41 - -1.70 -1.49 -1.64 -1.33 0.636 0.489 - -0.899 -0.959

Langelier Index (@ 4C) N/A NG NG -3.20 -3.69 -3.85 -3.54 -3.75 -3.28 -3.01 -3.49 -3.11 -3.58 -1.36 -1.66 - -1.95 -1.74 -1.89 -1.58 0.388 0.242 - -1.15 -1.21

Nitrate (N) mg/L 10 (MAC) NG 0.18 0.40 0.31 0.39 1.2 0.31 0.14 0.078 0.25 0.19 <0.050 0.064 - <0.050 <0.050 <0.050 0.37 <0.050 <0.050 - <0.050 <0.050

Nitrate + Nitrite mg/L NG NG 0.21 0.40 0.31 0.41 1.2 0.31 0.14 0.078 0.25 0.19 <0.050 0.064 0.071 <0.050 <0.050 <0.050 0.39 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L 1 (MAC) NG 0.025 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.015 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L NG NG 0.27 0.23 0.17 0.37 0.26 <0.050 <0.050 <0.050 <0.050 <0.050 0.61 1.5 - 2.8 1.1 1.2 4.3 1.9 1.5 - 4.8 5.9

Orthophosphate (P) mg/L NG NG <0.010 0.011 0.015 0.011 <0.010 0.010 0.011 0.014 0.013 <0.010 0.015 0.018 0.016 0.095 0.071 0.031 0.020 0.023 0.031 0.036 0.024 0.011

pH pH 7-10.5 NG 6.01 6.12 5.77 5.85 5.81 6.34 6.68 6.18 6.33 5.84 7.11 6.64 - 6.12 6.51 6.45 6.28 7.44 7.00 - 6.31 6.35

Reactive Silica (SiO2) mg/L NG NG 7.2 12 12 6.7 7.3 11 12 14 13 13 22 25 25 30 25 24 25 31 29 29 29 30

Saturation pH (@ 20C) N/A NG NG 8.96 9.55 9.37 9.14 9.31 9.37 9.44 9.41 9.19 9.17 8.23 8.05 - 7.82 8.00 8.10 7.61 6.81 6.51 - 7.20 7.31

Saturation pH (@ 4C) N/A NG NG 9.21 9.80 9.62 9.39 9.56 9.62 9.69 9.66 9.44 9.42 8.48 8.30 - 8.07 8.25 8.35 7.86 7.05 6.76 - 7.45 7.56

Total Alkalinity (Total as CaCO3) mg/L NG NG 25 10 14 17 12 16 14 17 16 14 85 85 85 120 120 94 170 430 690 670 250 250 (2)

Total Organic Carbon (C) mg/L NG NG <25 (1) <50(1) <250 (1) <50 (1) 53 (2) <5.0 (1) 0.78 0.70 1.3 1.3 <25 (1) 89(1) - 57 (1) 25 (1) 26 (2) 58 (1) 25(1) 42 (3) - 60 (1) 110 (1)

Turbidity NTU 1 (MAC)
3 NG >1000 >1000 >1000 >1000 >1000 120 200 140 96 >1000 >1000 >1000 - 430 360 >1000 >1000 >1000 >1000 - >1000 >1000

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only

(1) Reporting limit was increased due to turbidity.

(2) Elevated reporting limit due to sample matrix.

(3) Analysis performed on decanted sample due to sediment content.
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TABLE 1: GENERAL CHEMISTRY in Groundwater (Monitor Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16
Lab-Dup 20-

Mar-16
15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17

Lab-Dup 

31-Jan-17
26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 25-Apr-17

Field pH pH 7-10.5 NG 6.82 6.73 7.16 6.77 7.2 7.06 - 6.58 6.8 6.42 7.27 6.79 6.14 6.11 5.99 - 6.99 6.34 5.88 5.29 6.3 6.35

Field Conductivity uS/cm NG NG 136 136 222 197 70 161 - 207 359 309 220 201 218 452 257 - 154 119 150 241 129 66

Field Temperature °C NG NG 8.64 12.66 12.13 6.78 8.89 6.5 - 13.88 12.41 6.24 8.1 6.98 14.86 12.05 4.45 - 7.95 5.68 18.12 12.6 5.51 8.37

Anion Sum me/L NG NG 2.05 1.84 1.92 1.94 1.83 2.61 - 3.47 2.87 3.52 3.60 4.06 3.60 3.96 2.61 - 2.43 2.03 1.66 1.81 1.12 1.54

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 51 55 63 60 55 99 - 150 120 150 150 120 150 160 110 - 100 50 27 34 13 20

Calculated TDS mg/L < 500 (AO) NG 130 120 120 120 120 150 - 250 160 190 200 250 210 220 160 - 140 130 100 110 70 96

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L NG NG 1.94 1.79 1.67 1.70 1.62 2.49 - 6.22 2.69 3.02 3.39 4.17 3.46 3.65 2.69 - 2.37 1.91 1.43 1.66 0.900 1.26

Colour TCU < 15 (AO) NG <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - 15 <5.0 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity uS/cm NG NG 190 170 180 200 170 230 - 300 270 350 320 390 310 360 240 - 220 190 160 190 120 160

Chloride (Cl) mg/L < 250 (AO) 250 26 17 15 17 16 17 - 13 13 14 14 49 16 22 12 11 10 22 24 25 20 26

Sulphate (SO4) mg/L < 500 (AO) NG 13 13 11 11 13 6.3 - 6.5 8.0 6.2 8.8 13 6 5.5 5.4 5.6 6.9 18 21 20 13 19

Hardness (CaCO3) mg/L NG NG 49 39 28 37 40 91 - 270 100 120 140 120 130 140 95 - 81 59 44 53 23 36

Ion Balance (% Difference) % NG NG 2.76 1.38 6.96 6.59 6.09 2.35 - 28.4 3.24 7.65 3.00 1.34 1.98 4.07 1.51 - 1.25 3.05 7.44 4.32 10.9 10.0

Langelier Index (@ 20C) N/A NG NG -1.24 -1.02 -1.25 -1.13 -1.15 -0.966 - 0.744 -0.218 -0.336 -0.247 -0.943 -0.166 -0.651 -1.33 - -1.56 -1.83 -2.41 -2.54 -3.63 -3.28

Langelier Index (@ 4C) N/A NG NG -1.49 -1.27 -1.50 -1.38 -1.40 -1.22 - 0.495 -0.468 -0.586 -0.497 -1.19 -0.416 -0.901 -1.58 - -1.81 -2.08 -2.66 -2.79 -3.88 -3.53

Nitrate (N) mg/L 10 (MAC) NG 0.43 <0.050 <0.050 0.089 <0.050 0.13 - <0.050 0.091 0.15 0.17 <0.050 <0.050 <0.050 <0.050 - <0.050 0.25 0.057 <0.050 0.18 0.13

Nitrate + Nitrite mg/L NG NG 0.43 <0.050 <0.050 0.089 <0.050 0.13 - <0.050 0.091 0.15 0.17 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.25 0.057 <0.050 0.18 0.13

Nitrite (N) mg/L 1 (MAC) NG <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L NG NG 0.13 0.12 0.20 0.13 0.13 0.076 0.097 0.21 0.16 0.065 0.11 0.052 <0.050 0.086 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Orthophosphate (P) mg/L NG NG 0.013 0.015 0.019 0.018 <0.010 0.026 - 0.033 0.058 0.031 0.027 0.022 0.029 0.034 0.023 0.022 0.038 <0.010 0.012 0.016 0.011 <0.010

pH pH 7-10.5 NG 7.27 7.56 7.42 7.43 7.41 7.07 - 8.09 7.64 7.38 7.39 6.86 7.47 6.92 6.60 - 6.48 6.76 6.52 6.20 5.89 5.91

Reactive Silica (SiO2) mg/L NG NG 21 22 21 22 21 23 - 18 21 21 21 26 24 25 21 21 19 14 13 13 6.6 11

Saturation pH (@ 20C) N/A NG NG 8.51 8.58 8.67 8.56 8.56 8.04 - 7.34 7.85 7.72 7.64 7.81 7.64 7.57 7.93 - 8.04 8.59 8.92 8.74 9.53 9.18

Saturation pH (@ 4C) N/A NG NG 8.76 8.83 8.92 8.81 8.82 8.29 - 7.59 8.10 7.97 7.89 8.06 7.89 7.82 8.18 - 8.29 8.84 9.18 8.99 9.78 9.43

Total Alkalinity (Total as CaCO3) mg/L NG NG 51 55 63 61 55 99 - 150 120 150 150 (2) 120 150 160 110 110 100 (2) 50 27 34 13 20

Total Organic Carbon (C) mg/L NG NG <25 (1) <50(1) <25 (1) <50 (1) <50 (1) <5.0 (1) - 29 (1) <50 (1) <5.0 (1) <25 (1) 4.2 (1) <50 (1) <50 (1) 5.8 (1) - <25 (1) <50 (1) <5.0 (1) 2.6 <5.0 (1) 2.8

Turbidity NTU 1 (MAC)
3 NG 250 >1000 >1000 >1000 >1000 130 - 550 >1000 >1000 >1000 210 >1000 >1000 >1000 - 870 >1000 750 630 >1000 470

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only

(1) Reporting limit was increased due to turbidity.

(2) Elevated reporting limit due to sample matrix.

(3) Analysis performed on decanted sample due to sediment content.
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TABLE 1: GENERAL CHEMISTRY in Groundwater (Monitor Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16
MW-DUP   

20-Mar-16

Lab-Dup 20-

Mar-16
15-Jul-16 1-Nov-16

Lab-Dup    1-

Nov-16
31-Jan-17 26-Apr-17

Lab-Dup 

26-Apr-17
4-Nov-05 20-Mar-16

Lab-Dup   

20-Mar-16
15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 4-Nov-05 20-Mar-16

Lab-Dup 

20-Mar-16
15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17

Lab-Dup 26-

Apr-17

Field pH pH 7-10.5 NG 7.01 - - 6.33 6.36 - 6.38 6.12 - - 5.97 - 5.25 5.6 5.84 6.7 - 6.19 - 6.26 5.8 6.6 6.61 -

Field Conductivity uS/cm NG NG 697 - - 510 867 - 365 147 - - 94 - 92 153 339 90 - 196 - 339 308 150 71 -

Field Temperature °C NG NG 6.86 - - 16.24 14.22 - 5.63 8.82 - - 4.75 - 16.14 12.63 4.22 7.57 - 5.85 - 16.8 12.63 4.95 8.35 -

Anion Sum me/L NG NG 11.0 11.1 - 6.62 6.21 - 3.49 3.83 - 4.5 1.67 - 1.17 1.15 3.16 2.39 2.77 2.02 - 1.32 1.18 1.04 0.970 -

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 380 380 - 190 96 - 120 150 - 98 50 - 32 30 29 32 104 22 - 11 7.5 13 18 -

Calculated TDS mg/L < 500 (AO) NG 610 610 - 370 400 - 220 230 - 269 100 - 83 81 190 140 248 150 - 170 85 86 77 -

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 -

Cation Sum me/L NG NG 10.5 10.5 - 5.84 6.06 - 3.70 4.23 - 4.76 1.58 - 1.10 1.05 2.63 2.08 5.63 2.82 - 4.40 1.14 1.56 1.34 -

Colour TCU < 15 (AO) NG 78 90 - 140 210 - 620 560 (2) - 6 5.2 - 9.6 <5.0 <5.0 <5.0 87 130 - 91 5.3 <5.0 8.8 -

Conductivity uS/cm NG NG 990 990 - 580 670 - 340 350 - 460 170 170 110 120 350 240 340 210 - 150 160 120 99 99

Chloride (Cl) mg/L < 250 (AO) 250 110 110 - 85 90 - 26 22 - 75 11 - 6.3 8.0 73 50 21 53 - 39 34 15 12 -

Sulphate (SO4) mg/L < 500 (AO) NG 22 22 - 15 84 - 14 13 - 20 9.3 - 16 14 7.9 13 5.0 4.0 - <2.0 2.9 17 13 -

Hardness (CaCO3) mg/L NG NG 280 280 - 220 120 - 71 110 - 150 59 - 28 27 100 77 53 19 - 29 21 14 8.1 -

Ion Balance (% Difference) % NG NG 2.51 2.77 - 6.26 1.22 - 2.92 4.96 - 2.83 2.77 - 3.08 4.55 9.15 6.94 34 16.5 - 53.9 1.72 20.0 16.0 -

Langelier Index (@ 20C) N/A NG NG 0.0970 0.139 - -0.443 -1.18 - -1.18 -0.857 - -1.65 -2.38 - -2.35 -3.00 -2.46 -2.58 -1.91 -3.48 - -3.48 -4.47 -3.91 -3.81 -

Langelier Index (@ 4C) N/A NG NG -0.150 -0.108 - -0.692 -1.43 - -1.43 -1.11 - -1.9 -2.63 - -2.61 -3.26 -2.71 -2.83 -2.16 -3.73 - -3.73 -4.72 -4.16 -4.07 -

Nitrate (N) mg/L 10 (MAC) NG <0.050 <0.050 - 0.067 0.39 - 0.093 <0.050 - <0.05 2.1 - 0.44 0.36 5.2 1.1 <0.05 <0.050 - 0.063 <0.050 <0.050 0.069 -

Nitrate + Nitrite mg/L NG NG <0.050 <0.050 - 0.067 0.39 - 0.093 <0.050 - <0.05 2.1 - 0.44 0.36 5.2 1.1 <0.05 <0.050 - 0.063 <0.050 <0.050 0.069 -

Nitrite (N) mg/L 1 (MAC) NG <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 - <0.01 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.01 <0.010 - <0.010 <0.010 <0.010 <0.010 -

Nitrogen (Ammonia Nitrogen) mg/L NG NG 3.3 3.1 3.2 2.3 0.59 - 0.29 0.54 - 0.1 0.074 - 0.081 <0.050 <0.050 <0.050 6.2 1.8 - 2.6 2.7 1.1 1.0 -

Orthophosphate (P) mg/L NG NG 0.015 0.015 - 0.058 0.030 - 0.076 0.10 - <0.01 0.064 - 0.024 0.027 0.017 0.016 <0.01 <0.010 - 0.010 0.016 0.011 <0.010 -

pH pH 7-10.5 NG 7.15 7.18 - 6.94 6.69 - 6.74 6.81 - 6.2 6.05 - 6.67 6.08 6.03 6.03 6.33 5.83 5.89 5.99 5.26 5.73 5.92 5.92

Reactive Silica (SiO2) mg/L NG NG 18 18 - 17 13 - 8.4 8.3 - 20 8.2 - 17 17 10 12 18 7.3 - 10 17 7.6 7.7 -

Saturation pH (@ 20C) N/A NG NG 7.05 7.04 - 7.38 7.87 - 7.92 7.66 - 7.85 8.43 - 9.03 9.08 8.49 8.61 8.24 9.31 - 9.46 9.73 9.64 9.74 -

Saturation pH (@ 4C) N/A NG NG 7.30 7.29 - 7.63 8.12 - 8.17 7.91 - 8.1 8.68 - 9.28 9.33 8.74 8.86 8.49 9.56 - 9.71 9.98 9.89 9.99 -

Total Alkalinity (Total as CaCO3) mg/L NG NG 380 380 - 190 96 - 120 150 (2) - 98 50 - 32 30 29 32 100 22 - 11 7.5 13 18 -

Total Organic Carbon (C) mg/L NG NG 52 (1) 49 (1) - 29(2) 32 (1) - 37 (1) 36 (1) - 1.9 <50 (1) - <50(1) <50 (1) 9.9 (1) <25 (1) <0.5 25 (1) - 23 (1) <50 (1) 12 (1) 10 (1) -

Turbidity NTU 1 (MAC)
3 NG 580 930 - 24 >1000 >1000 170 230 230 590 >1000 - >1000 >1000 >1000 >1000 >1000 490 - >1000 >1000 >1000 470 -

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only

(1) Reporting limit was increased due to turbidity.

(2) Elevated reporting limit due to sample matrix.

(3) Analysis performed on decanted sample due to sediment content.
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TABLE 2: METALS in Groundwater (Monitoring Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16
Lab-Dup     

1-Nov-16
31-Jan-17

Lab-Dup 31-

Jan-17
26-Apr-17 4-Nov-05 11-Jan-06 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17

Aluminum µg/L 100 (OG)
 3 NG 110 36 14 39 47 6.4 <5.0 <5.0 - <5.0 - <5.0 <10 77 68 14 70 49

Antimony µg/L 6 (MAC) 6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 - <1.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 10 (MAC) 10 1.5 2.1 1.4 <1.0 1.4 2.7 7.9 7.6 - 5.3 - 5.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0

Barium µg/L 1000 (MAC) 1000 67 50 43 42 43 260 320 290 - 290 - 300 <5.0 13 67 28 40 29

Beryllium µg/L NG 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 - <1.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 - <2.0 <2.0 <2 <2.0 <2.0 <2.0 <2.0

Boron µg/L 5000 (MAC) 5000 <50 <50 <50 <50 <50 <50 <50 <50 - <50 - <50 6800 3300 180 350 210 200

Cadmium µg/L 5 (MAC) 5 0.13 0.20 0.20 0.13 0.11 0.029 <0.010 <0.010 - <0.010 - 0.045 <0.3 <0.3 0.037 0.056 0.034 0.034

Calcium µg/L NG NG 33000 37000 50000 22000 20000 97000 120000 120000 - 110000 - 110000 24000 20000 53000 37000 44000 34000

Chromium µg/L 50 (MAC) 50 3.9 2.1 <1.0 1.8 1.8 <1.0 <1.0 <1.0 - <1.0 - <1.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0

Cobalt µg/L NG 10 50 35 25 53 54 2.0 1.5 0.75 - 0.70 - 0.71 <1 6 1.3 2.4 1.5 1.5

Copper µg/L  ≤1000 (AO) NG 4.0 5.9 23 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 - 17 <2.0 <2.0 13 5.4 10 23

Iron µg/L ≤300 (AO) NG 76000 17000 68 54000 70000 <50 140 720 - <50 - <50 <50 2700 74 <50 71 58

Lead µg/L - 10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 - <0.50 <0.5 3 <0.50 <0.50 <0.50 <0.50

Lead (Total) µg/L 10 (MAC) NG 27 26 66 120 55 3.4 1.1 <0.50 <0.50 0.75 - 2.7 - - 7.2 330 17 43

Magnesium µg/L NG NG 15000 15000 21000 10000 9300 32000 39000 47000 - 39000 - 40000 3900 1800 2400 6200 2200 1600

Manganese µg/L ≤50 (AO) NG 8200 11000 14000 9400 8200 420 660 750 - 630 - 530 5600 2000 1100 1100 620 610

Mercury µg/L 1 (MAC) 1 <0.013 0.027 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - - <0.013 0.035 <0.013 0.017

Molybdenum µg/L NG 70 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L NG 100 20 14 14 11 12 7.2 9.4 2.7 - 3.0 - 3.3 <2.0 3 <2.0 3.5 <2.0 <2.0

Phosphorus µg/L NG NG <100 <100 <100 <100 <100 <100 <100 <100 - <100 - <100 <100 <100 <100 <100 <100 <100

Potassium µg/L NG NG 7100 6200 5200 5100 5000 11000 11000 11000 - 11000 - 11000 8700 7000 17000 9800 15000 13000

Selenium µg/L 50 (MAC) 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 - <1.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L NG 100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 - <0.10 <0.5 <0.5 <0.10 <0.10 <0.10 <0.10

Sodium µg/L < 200,000 (AO) 200,000 8400 7300 7600 6100 6000 26000 29000 33000 - 31000 - 29000 25000 13000 40000 12000 27000 21000

Strontium µg/L NG 4400 270 300 390 240 220 370 450 470 - 430 - 420 84 49 160 150 130 91

Thallium µg/L NG 2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 - <0.10 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG 4400 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Uranium µg/L 20 (MAC) 20 0.41 0.30 0.91 0.29 0.24 3.1 5.0 4.1 - 3.8 - 3.6 <0.1 <0.1 0.44 0.12 0.30 0.24

Vanadium µg/L NG 6.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Zinc µg/L ≤5000 (AO) 5000 9.9 5.1 <5.0 <5.0 11 250 31 6.8 - 14 - 58 <5.0 14 <5.0 <5.0 <5.0 5.7

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

OG - Operational Guideline
NG - no guideline
1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only; does not apply to naturally occuring aluminum in groundwater
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TABLE 2: METALS in Groundwater (Monitoring Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16 15-Jul-16
MW-DUP     

15-Jul-16
1-Nov-16

MW-DUP     

1-Nov-16
31-Jan-17

Lab-Dup

31-Jan-17

MW-DUP

31-Jan-17
26-Apr-17

MW-DUP

26-Apr-17
20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 25-Apr-17

Lab-Dup

25-Apr-17
20-Mar-16

Lab-Dup     

20-Mar-16
15-Jul-16 1-Nov-16 31-Jan-17 25-Apr-17

Aluminum µg/L 100
 3 NG 19 <5.0 <5.0 5.1 5.4 <5.0 <5.0 5.5 6.9 <5.0 7.0 6.7 6.4 7.2 6.3 6.0 9.5 10 <5.0 6.0 <5.0 8.3

Antimony µg/L 6 (MAC) 6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 10 (MAC) 10 14 8.8 9.1 6.9 6.6 9.7 9.6 9.5 10 10 1.4 <1.0 <1.0 <1.0 1.1 1.1 4.1 4.1 6.4 9.4 2.2 9.0

Barium µg/L 1000 (MAC) 1000 24 31 30 31 31 39 39 38 33 32 21 20 17 18 16 15 18 18 23 23 13 18

Beryllium µg/L NG 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 5000 (MAC) 5000 850 1000 1000 1100 1100 970 970 970 1100 1100 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Cadmium µg/L 5 (MAC) 5 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.084 0.13 0.25 0.11 0.094 0.083 0.014 0.014 <0.010 <0.010 0.016 <0.010

Calcium µg/L NG NG 23000 25000 25000 26000 26000 26000 26000 26000 26000 26000 63000 68000 62000 55000 58000 57000 26000 26000 40000 43000 30000 36000

Chromium µg/L 50 (MAC) 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cobalt µg/L NG 10 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 12 7.9 5.3 7.1 6.4 6.2 4.6 4.6 6.4 5.5 3.4 6.3

Copper µg/L  ≤1000 (AO) NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 5.3 5.4 4.2 3.4 3.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Iron µg/L ≤300 (AO) NG <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 310 310 660 1100 73 700

Lead µg/L - 10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Lead (Total) µg/L 10 (MAC) NG 1.2 2 7.9 1.8 3.5 3.9 - 4.8 12 13 2.1 1.3 73 34 32 - 1 - 1.3 2.4 2.2 2.9

Magnesium µg/L NG NG 9200 10000 10000 11000 11000 11000 11000 11000 12000 12000 32000 32000 32000 26000 29000 29000 11000 11000 15000 15000 13000 15000

Manganese µg/L ≤50 (AO) NG 12 100 110 61 61 200 190 200 64 66 8000 11000 8700 7900 7800 7700 250 250 450 520 240 420

Mercury µg/L 1 (MAC) 1 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.022 <0.013 <0.013 - <0.013 <0.013 <0.013 <0.013

Molybdenum µg/L NG 70 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L NG 100 2.4 2.9 3.3 3.7 3.5 2.4 2.3 2.3 <2.0 <2.0 11 10 8.0 6.9 7.0 6.8 7.4 7.8 12 8.7 7.6 12

Phosphorus µg/L NG NG <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Potassium µg/L NG NG 3700 3200 3300 3000 3000 3000 3000 3000 2900 2800 7900 5400 3600 3900 3100 3100 3800 3700 3700 4000 2800 3600

Selenium µg/L 50 (MAC) 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L NG 100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L < 200,000 (AO) 200,000 13000 12000 11000 12000 12000 12000 12000 12000 13000 13000 16000 11000 12000 15000 14000 14000 21000 21000 22000 21000 21000 22000

Strontium µg/L NG 4400 130 150 150 160 160 160 160 160 160 160 410 410 390 350 360 350 150 150 210 220 170 190

Thallium µg/L NG 2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG 4400 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Uranium µg/L 20 (MAC) 20 0.37 0.76 0.78 0.78 0.80 1.1 1.1 1.1 1.2 1.2 0.61 0.96 0.89 0.60 0.60 0.59 0.14 0.12 0.37 0.42 0.16 0.20

Vanadium µg/L NG 6.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Zinc µg/L ≤5000 (AO) 5000 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.5 <5.0 6.1 <5.0 <5.0 <5.0 <5.0 <5.0 91 90 12 9.6 8.0 15

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only
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TABLE 2: METALS in Groundwater (Monitoring Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16
Lab-Dup     

15-Jul-16
1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17

Aluminum µg/L 100
 3 NG 82 31 28 97 100 39 24 24 33 36 67 14 120 440 370 86 210 21 8.6 120 86

Antimony µg/L 6 (MAC) 6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 10 (MAC) 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0 2.0 12 13 4.7 11 14 1.8 3.9 7.4 7.4

Barium µg/L 1000 (MAC) 1000 20 15 13 27 32 11 12 11 10 16 23 33 64 78 47 50 57 77 53 62 55

Beryllium µg/L NG 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 5000 (MAC) 5000 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Cadmium µg/L 5 (MAC) 5 0.11 0.048 0.065 0.18 0.14 0.025 0.032 0.031 0.043 0.061 0.084 <0.010 0.028 0.060 0.013 <0.010 0.088 0.15 0.061 0.11 0.15

Calcium µg/L NG NG 9500 5500 6500 9300 8600 5400 5500 5500 4900 8400 10000 16000 24000 31000 20000 20000 39000 110000 150000 70000 54000

Chromium µg/L 50 (MAC) 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.0 1.2 <1.0 1.9 <1.0 <1.0 3.2 2.6

Cobalt µg/L NG 10 38 7.1 6.4 33 26 12 4.3 4.4 3.9 3.5 3.1 1.0 5.1 8.0 4.6 4.6 11 9.9 2.7 13 16
Copper µg/L  ≤1000 (AO) NG 3.8 <2.0 <2.0 3.1 12 <2.0 <2.0 <2.0 <2.0 <2.0 7.8 <2.0 3.8 7.1 2.1 <2.0 4.1 13 <2.0 <2.0 <2.0

Iron µg/L ≤300 (AO) NG 55 <50 <50 54 79 930 220 230 450 380 560 100 340 17000 10000 4700 40000 130 77 39000 45000

Lead µg/L - 10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.9 0.67 <0.50 0.55 <0.50 <0.50 <0.50 <0.50

Lead (Total) µg/L 10 (MAC) NG 22 210 290 190 230 5.9 0.6 - 0.5 0.52 2.3 9.6 8.6 2.5 4.4 14 20 8.5 97 190 600

Magnesium µg/L NG NG 3900 2300 2200 3100 2500 2200 2100 2100 1900 3200 4000 5400 7600 7500 5300 5600 17000 41000 57000 27000 23000

Manganese µg/L ≤50 (AO) NG 7000 1200 1800 7100 5000 600 380 380 390 900 2100 390 750 1400 970 980 4600 6500 2900 5700 5200

Mercury µg/L 1 (MAC) 1 <0.013 0.062 0.065 0.062 0.037 <0.013 <0.013 - <0.013 0.015 <0.013 <0.013 0.015 <0.013 <0.013 <0.013 <0.013 0.38 0.077 0.050 0.062

Molybdenum µg/L NG 70 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L NG 100 9.6 3.4 4.4 6.5 6.0 6.5 4.8 4.7 3.6 3.6 4.7 <2.0 4.3 9.5 4.8 4.3 11 11 4.1 10 13

Phosphorus µg/L NG NG <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 130 100 <100 <100 <100 <100 <100 <100

Potassium µg/L NG NG 1900 1200 1800 1900 2200 1000 810 810 910 990 1100 5600 7000 13000 9700 6800 6300 8800 5600 6500 6000

Selenium µg/L 50 (MAC) 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L NG 100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L < 200,000 (AO) 200,000 6300 4000 4400 6700 5800 5600 6600 6800 7800 10000 10000 14000 12000 14000 12000 12000 24000 22000 33000 29000 21000

Strontium µg/L NG 4400 61 37 38 35 34 40 44 44 37 69 86 82 120 140 94 96 250 440 470 330 250

Thallium µg/L NG 2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG 4400 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 7.2 6.2 <2.0 4.2 <2.0 <2.0 3.1 2.8

Uranium µg/L 20 (MAC) 20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.18 <0.10 <0.10 0.71 2.3 8.3 2.4 1.5

Vanadium µg/L NG 6.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 2.9 2.4

Zinc µg/L ≤5000 (AO) 5000 <5.0 <5.0 <5.0 <5.0 20 11 7.3 6.9 5.9 5.4 19 <5.0 11 59 36 13 8.7 <5.0 <5.0 6.6 7.7

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only
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TABLE 2: METALS in Groundwater (Monitoring Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 25-Apr-17

Aluminum µg/L 100
 3 NG 5.4 <5.0 5.6 <5.0 <5.0 7.1 8.8 5.8 <5.0 <5.0 7.1 <5.0 <5.0 5.1 <5.0 8.3 20 23 77 71

Antimony µg/L 6 (MAC) 6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 10 (MAC) 10 1.6 <1.0 <1.0 <1.0 <1.0 1.2 2.4 2.4 1.7 1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Barium µg/L 1000 (MAC) 1000 8.6 3.4 2.1 2.6 1.8 13 35 12 14 16 32 25 24 16 13 16 22 21 20 19

Beryllium µg/L NG 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 5000 (MAC) 5000 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Cadmium µg/L 5 (MAC) 5 <0.010 <0.010 0.032 <0.010 <0.010 0.020 0.034 0.015 0.021 0.022 0.076 0.036 0.066 0.057 0.045 0.058 0.10 0.14 0.14 0.10

Calcium µg/L NG NG 14000 11000 7700 10000 11000 21000 78000 29000 31000 37000 33000 38000 41000 25000 21000 12000 9700 12000 4800 7300

Chromium µg/L 50 (MAC) 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cobalt µg/L NG 10 0.74 <0.40 <0.40 <0.40 <0.40 0.61 3.5 <0.40 <0.40 0.74 6.4 4.7 3.8 4.3 3.7 53 20 11 4.2 8.1

Copper µg/L  ≤1000 (AO) NG <2.0 <2.0 <2.0 <2.0 4.3 <2.0 5.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Iron µg/L ≤300 (AO) NG 300 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Lead µg/L - 10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.94 <0.50 <0.50 <0.50 <0.50

Lead (Total) µg/L 10 (MAC) NG 5.9 25 39 21 34 1.4 110 220 20 62 0.93 56 120 16 8.8 79 <0.50 <0.50 0.58 <0.50

Magnesium µg/L NG NG 3600 2800 2100 2600 3000 9000 18000 7900 10000 11000 10000 8800 8800 7700 7000 7100 4700 5500 2800 4200

Manganese µg/L ≤50 (AO) NG 110 62 32 38 41 100 1900 170 140 220 890 990 1000 820 520 2000 2600 1700 3100 2500

Mercury µg/L 1 (MAC) 1 <0.013 0.023 <0.013 <0.013 <0.013 <0.013 0.27 0.028 0.013 0.022 <0.013 0.043 0.042 <0.013 <0.013 0.55 0.018 <0.013 <0.013 0.013

Molybdenum µg/L NG 70 2.1 3.5 2.9 2.9 2.2 <2.0 2.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L NG 100 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 9.2 <2.0 <2.0 <2.0 6.4 4.4 3.5 5.1 3.9 21 9.9 6.6 2.3 5.7

Phosphorus µg/L NG NG <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Potassium µg/L NG NG 1200 320 370 570 320 2700 7900 3400 2600 2800 6800 2600 2500 1900 1600 3500 1200 1100 1100 970

Selenium µg/L 50 (MAC) 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L NG 100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L < 200,000 (AO) 200,000 21000 23000 25000 22000 18000 14000 14000 12000 13000 13000 35000 18000 18000 17000 16000 15000 12000 13000 9300 12000

Strontium µg/L NG 4400 62 46 34 44 43 84 260 96 110 120 180 170 160 140 120 89 60 70 27 51

Thallium µg/L NG 2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG 4400 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Uranium µg/L 20 (MAC) 20 0.20 0.16 0.25 0.16 <0.10 0.23 0.48 0.69 0.52 0.85 0.14 0.12 0.22 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Vanadium µg/L NG 6.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Zinc µg/L ≤5000 (AO) 5000 11 <5.0 <5.0 <5.0 <5.0 6.5 <5.0 <5.0 <5.0 <5.0 13 <5.0 <5.0 5.1 <5.0 5.9 5.8 5.3 <5.0 <5.0

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only
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TABLE 2: METALS in Groundwater (Monitoring Wells)

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

20-Mar-16
MW-DUP       

20-Mar-16
15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 4-Nov-05 20-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 4-Nov-05 20-Mar-16

Lab-Dup       

20-Mar-16
15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17

Aluminum µg/L 100
 3 NG 75 55 75 300 730 460 24 140 30 30 68 34 47 140 150 89 74 51 53

Antimony µg/L 6 (MAC) 6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 10 (MAC) 10 5.0 4.8 8.9 4.6 11 5.2 <2 <1.0 <1.0 <1.0 <1.0 <1.0 49 6.5 6.4 30 1.2 1.1 1.5

Barium µg/L 1000 (MAC) 1000 91 88 40 110 46 38 46 32 9.2 7.7 23 19 81 32 32 48 49 26 15

Beryllium µg/L NG 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 5000 (MAC) 5000 95 95 <50 130 <50 62 27 <50 <50 <50 <50 <50 120 <50 <50 <50 <50 <50 <50

Cadmium µg/L 5 (MAC) 5 <0.010 0.017 0.038 0.18 0.16 <0.10 (1) <0.3 0.087 0.045 0.050 0.23 0.17 <0.3 0.056 0.061 <0.010 0.24 0.056 0.015

Calcium µg/L NG NG 73000 73000 59000 39000 24000 37000 34000 16000 6400 5900 27000 18000 14000 5200 5200 7700 5400 3800 2200

Chromium µg/L 50 (MAC) 50 <1.0 <1.0 1.7 1.7 2.1 1.4 <2 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 2.0 1.9 2.9 <1.0 <1.0 1.1

Cobalt µg/L NG 10 19 19 52 14 11 9.7 15 1.3 1.1 0.93 1.9 1.5 56 13 13 28 31 12 7.2

Copper µg/L  ≤1000 (AO) NG 4.4 4.3 2.0 42 24 8.0 3.0 3.2 <2.0 <2.0 2.1 <2.0 4.0 5.6 5.7 <2.0 33 2.1 <2.0

Iron µg/L ≤300 (AO) NG 290 190 7400 1300 6700 12000 260 <50 <50 <50 <50 <50 63000 46000 45000 84000 82 15000 12000

Lead µg/L - 10 <0.50 <0.50 <0.50 1.1 2.6 2.0 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 0.58 <0.50 <0.50 <0.50 <0.50 <0.50

Lead (Total) µg/L 10 (MAC) NG 2.8 3.9 0.76 23 5.0 5.3 - 70 44 100 40 52 - 2.2 - 19 38 36 9.4

Magnesium µg/L NG NG 25000 25000 18000 6100 2800 4400 16000 4400 3000 3100 8600 7700 4.5 1600 1600 2400 1800 1000 640

Manganese µg/L ≤50 (AO) NG 5200 5200 19000 4300 1600 1500 1300 3900 1100 970 8400 5200 2900 880 870 1400 1300 680 420

Mercury µg/L 1 (MAC) 1 <0.013 <0.013 <0.013 <0.013 0.033 0.017 - 0.75 0.83 0.83 0.36 0.11 - <0.013 - 0.028 0.020 0.017 <0.013

Molybdenum µg/L NG 70 2.4 2.4 <2.0 <2.0 <2.0 <2.0 <2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L NG 100 12 12 12 7.7 7.6 6.7 12 <2.0 <2.0 <2.0 <2.0 <2.0 19 3.4 3.1 8.6 15 5.5 3.5

Phosphorus µg/L NG NG <100 <100 100 <100 140 150 <100 270 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Potassium µg/L NG NG 48000 48000 9300 41000 30000 23000 6400 1100 810 810 930 810 17000 2500 2600 3900 4500 2600 2400

Selenium µg/L 50 (MAC) 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L NG 100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.5 <0.10 <0.10 <0.10 <0.10 <0.10 <0.5 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L < 200,000 (AO) 200,000 77000 78000 16000 57000 29000 22000 36000 8500 12000 11000 12000 12000 32000 14000 13000 12000 9400 14000 14000

Strontium µg/L NG 4400 350 350 330 160 83 120 280 57 46 45 74 80 220 46 45 64 50 40 23

Thallium µg/L NG 2 <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG 4400 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG 2.5 2.5 <2.0 7.7 23 17 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Uranium µg/L 20 (MAC) 20 1.8 2.1 0.22 0.60 0.55 0.45 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 0.3 0.21 0.21 0.37 0.30 0.20 0.26

Vanadium µg/L NG 6.2 <2.0 <2.0 <2.0 <2.0 5.6 4.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.9 <2.0 <2.0 <2.0

Zinc µg/L ≤5000 (AO) 5000 8.3 7.5 15 47 110 18 25.0 20 <5.0 <5.0 5.4 <5.0 27 38 36 13 110 17 10

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS

NG - no guideline

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only
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TABLE 3: GENERAL CHEMISTRY in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

2-Feb-16
Lab Dup

2-Feb-16
14-Mar-16 15-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17 2-Feb-16 14-Mar-16 14-Jul-16 31-Oct-16

Lab-DUP

1-Nov-16
30-Jan-17 25-Apr-17 2-Feb-16

Lab Dup 2-

Feb-16
14-Mar-16

Lab Dup 

14-Mar-16
15-Jul-16

Lab Dup 

15-Jul-16
1-Nov-16 30-Jan-17 25-Apr-17

Lab-DUP 

25-Apr-17

Field pH pH 6.5-9.0 NG 3.64 - 4.54 4.88 5.79 5.36 6.55 5.47 4.96 4.49 - 4.78 4.6 6.29 - 5.77 - 6.35 - 4.81 5.28 5.81 -

Field Conductivity uS/cm NG NG 63 - 83 197 71 52 46 38 56 155 - 65 43 93 - 93 - 115 - 312 107 86 -

Field Temperature °C NG NG 2.85 - 3.24 9.35 2.02 6.77 2.91 3.41 13.29 10.23 - 3.36 5.58 2.56 - 5.03 - 16.76 - 9.02 2.21 9.94 -

Field Dissolved Oxygen mg/L varies 
3 NG 12.44 - 12.7 5.55 22.61 11.35 10.48 10.19 7.5 5.1 - 11.5 9.08 10.27 - 13.53 - 5.77 - 4.93 12.69 8.87 -

Anion Sum me/L NG NG 0.790 - 0.630 1.31 0.420 0.520 0.530 0.440 0.460 0.780 - 0.380 0.420 1.50 - 1.46 - 1.35 - 2.53 1.01 1.19 -

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 39 - 39 - 32 - 9.3 24 31 -

Calculated TDS mg/L NG NG 57 - 49 100 35 42 42 37 43 63 - 30 33 99 - 95 - 98 - 180 70 76 -

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 - <1.0 - <1.0 - <1.0 <1.0 <1.0 -

Carbanaceous BOD mg/L NG NG <5.0 - - - - - <5.0 - - - - - - <5.0 - - - - - - - - -

Cation Sum me/L NG NG 0.870 - 0.780 1.56 0.620 0.690 0.720 0.640 0.720 1.14 - 0.530 0.580 1.68 - 1.66 - 1.57 - 2.29 1.20 1.33 -

Colour TCU Narrative NG 510 590 610 1000 400 580 (1) 310 260 390 390 400 180 220 (1) 460 - 410 - 380 - 150 330 430 (1) -

Conductivity uS/cm NG NG 98 - 79 170 75 79 72 60 74 120 - 65 69 150 - 140 140 130 - 280 110 120 -

Chloride (Cl) mg/L 120 NG 24 24 18 23 15 16 16 13 14 18 19 13 15 22 - 21 - 16 - 20 16 18 -

Sulphate (SO4) mg/L NG NG 5.5 5.3 5.4 32 <2.0 3.4 3.3 2.5 3.4 13 13 <2.0 <2.0 3.6 - 3.3 - 12 - 85 2.8 3.3 -

Hardness (CaCO3) mg/L NG NG 5.3 - 4.0 15 3.9 4.9 5.2 6.3 11 21 - 7.2 8.4 25 - 26 - 24 - 59 24 27 -

Ion Balance (% Difference) % NG NG 4.82 - 10.6 8.71 19.2 14.1 15.2 18.5 22.0 18.8 - 16.5 16.0 5.66 - 6.41 - 7.53 - 4.98 8.60 5.56 -

Langelier Index (@ 20C) N/A NG NG NC - NC NC NC NC NC NC NC NC - NC NC -2.19 - -1.88 - -2.38 - -3.19 -2.62 -2.27 -

Langelier Index (@ 4C) N/A NG NG NC - NC NC NC NC NC NC NC NC - NC NC -2.45 - -2.13 - -2.63 - -3.44 -2.87 -2.52 -

Nitrate (N) mg/L 3 NG 0.056 - 0.051 <0.050 <0.050 0.077 0.065 0.13 0.057 <0.050 - <0.050 0.067 0.18 - 0.17 - 0.18 - 0.084 0.087 0.092 -

Nitrate + Nitrite mg/L NG NG 0.056 0.057 0.051 <0.050 <0.050 0.077 0.065 0.13 0.057 <0.050 <0.050 <0.050 0.067 0.18 - 0.17 - 0.18 - 0.084 0.087 0.092 -

Nitrite (N) mg/L 0.06 NG <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 - <0.010 <0.010 <0.010 -

Nitrogen (Ammonia Nitrogen) mg/L Varies 
4 NG <0.050 - 0.17 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 0.14 - 0.11 - 0.12 - <0.050 0.091 0.093 -

Orthophosphate (P) mg/L NG NG 0.031 0.032 0.028 0.033 0.017 0.020 0.030 0.023 0.023 0.018 0.017 0.013 0.014 0.044 - 0.033 - 0.058 - 0.028 0.026 0.028 -

Phenol mg/L 0.004 0.004 0.0085 (2) - <0.0005 - - - 0.0026 (3) - - - - - - 0.0052 (3) - <0.0025 - - - - - - -

pH pH 6.5-9.0 NG 5.38 - 5.61 4.67 5.05 5.41 5.89 5.86 5.98 5.07 - 5.08 5.43 6.74 - 7.04 7.05 6.65 - 6.03 6.53 6.72 -

Phosphorous mg/L Framework
5 NG 0.072 - - - - - 0.069 - - - - - - 0.13 0.13 - - - - - - - -

Reactive Silica (SiO2) mg/L NG NG 5.1 5.1 5.2 7.9 4.7 5.6 4.6 4.5 9.8 7.8 7.8 4.4 5.8 7.0 - 5.4 - 11 - 14 7.8 4.5 -

Saturation pH (@ 20C) N/A NG NG NC - NC NC NC NC NC NC NC NC - NC NC 8.94 - 8.92 - 9.03 - 9.22 9.15 8.98 -

Saturation pH (@ 4C) N/A NG NG NC - NC NC NC NC NC NC NC NC - NC NC 9.19 - 9.17 - 9.28 - 9.47 9.40 9.23 -

Total Alkalinity (Total as CaCO3) mg/L NG NG <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 39 - 39 - 32 - 9.3 24 31 -

Tannins/Lignins mg/L NG NG 7.4 - - - - - 4.7 - - - - - - 6.2 - - - - - - - - -

Total Chemical Oxygen Demand mg/L NG NG 110 - - - - - 72 - - - - - - 110 - - - - - - - - -

Total Kjeldahl Nitrogen mg/L NG NG 3.4 (4) - - - - - 2.0 (4) - - - - - - 2.9 (4) - - - - - - - - -

Total Organic Carbon (C) mg/L NG NG 21 (2) - 21 (1) 55 (1) 19 (1) 20 (1) 12 (2) 15 (1) 20 (1) 34 (1) - 12 (1) 13 (1) 22 (2) - 22 (1) - 30 (1) - 19 (1) 18 (1) 33 (1) 33 (1)

Total Suspended Solids mg/L NG NG <1.0 - - <1.0 3.8 28 3.2 - 2 <2.0 - 3.2 <2.0 26 - - - 380 360 220 13 370 -

Turbidity NTU Narrative NG 6.0 - 4.2 5.2 1.8 5.1 3.9 2.8 6.5 7.7 7.8 1.6 2.9 11 - 21 - 37 - 160 5.3 17 -

Notes:

NG - no guideline value - exceeds CCME guidelines (1) Elevated reporting limit due to sample matrix.

value - exceeds NSE EQS (2) Reporting limit was increased due to turbidity.

(3) The sample was decanted due to sediment.

(4) Elevated reporting limit due to blank performance.

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 5

 Canadian Guidance Framework for Phosphorus is for developing phosphorus guidelines ( does not provide guidance on other freshwater nutrients). 
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water  It provides Trigger Ranges for Total Phosphorus ( µg/L) (see Guidance Framework for Phosphorus factsheet): 

3 
Lowest acceptable dissolved oxygen concentration:       ultra-oligotrophic <4

           for warm water biota: early life stages = 6 mg/L       oligotrophic 4-10

           for warm water biota: other life stages = 5.5 mg/L       mesotrophic 10-20

           for cold water biota: early life stages = 9.5 mg/L       meso-eutrophic 20-35

           for cold water biota: other life stages = 6.5 mg/L       eutrophic 35-100
4
 Ammonia - calculations as per http://st-ts.ccme.ca/en/index.html?lang=en&factsheet=5#aql_fresh_concentration.       hyper-eutrophic >100

PARAMETER UNITS CCME FAL
1 NSE Tier 1 

EQS
2 SW1 SW2

SAMPLE ID

DRY

SW3

DRY



TABLE 3: GENERAL CHEMISTRY in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

14-Mar-16 15-Jul-16
Lab Dup 15-

Jul-16
31-Oct-16 31-Jan-17 26-Apr-17 14-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17

Lab-DUP 

25-Apr-17
14-Mar-16 15-Jul-16 31-Oct-16

Lab-DUP

1-Nov-16
31-Jan-16 26-Apr-17 14-Mar-16 14-Jul-16 31-Oct-16 30-Jan-17 25-Apr-17

Field pH pH 6.5-9.0 NG 5.42 6.19 - 5.35 5.85 6.17 6.8 6.06 4.97 5.42 5.33 - 7.22 5.56 - 5.77 6.14 5.19 6.43 4.7 6.23 5.49

Field Conductivity uS/cm NG NG 143 236 - 577 112 115 139 144 245 102 77 - 990 246 - 120 86 36 61 140 62 42

Field Temperature °C NG NG 4.36 15.32 - 10.11 2.4 8.35 4.4 19.4 7.74 2.17 9.65 - 7.24 10.14 - 1.52 10.02 3.59 14.85 9.96 3.02 5.72

Field Dissolved Oxygen mg/L varies 
3 NG 12.17 10.2 - 5.74 21.46 10.95 9.7 7.07 5.2 16.65 13.21 - 14.5 6.9 - 24.15 11.49 10.19 8.4 7.54 12.96 11.19

Anion Sum me/L NG NG 1.21 2.82 - 4.41 0.870 1.41 1.30 1.46 1.96 0.830 1.02 - 1.43 1.79 - 1.05 1.07 0.410 0.550 0.760 0.380 0.450

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 27 - 7.7 <1.0 9.2 34 41 10 19 24 - 25 10 - 16 16 <1.0 5.8 <1.0 <1.0 <1.0

Calculated TDS mg/L NG NG 80 170 - 280 60 89 85 100 140 59 61 - 89 120 - 70 64 34 48 64 29 35

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carbanaceous BOD mg/L NG NG - - - - - - - - - - - - - - - - - - - - - -

Cation Sum me/L NG NG 1.32 2.93 - 5.01 1.05 1.52 1.46 1.96 1.91 1.05 1.12 - 1.51 1.78 - 1.22 1.10 0.590 0.790 1.16 0.510 0.550

Colour TCU Narrative NG 420 31 - 11 230 220 (1) 360 400 120 270 320 (1) - 230 38 - 160 110 (1) 250 320 400 180 240 (1)

Conductivity uS/cm NG NG 130 280 - 490 130 170 130 150 220 100 110 - 140 210 - 130 120 58 74 120 64 69

Chloride (Cl) mg/L 120 NG 40 77 - 140 30 40 19 20 15 16 17 - 29 20 - 25 24 13 13 18 13 14

Sulphate (SO4) mg/L NG NG 3.4 5.3 - 21 <2.0 3.5 2.9 3.5 63 <2.0 2.6 - 3.1 49 - <2.0 3.0 2.5 3.6 13 <2.0 2.1

Hardness (CaCO3) mg/L NG NG 12 44 - 76 11 17 23 34 49 21 23 - 22 36 - 21 15 5.3 13 23 7.0 8.5

Ion Balance (% Difference) % NG NG 4.35 1.91 - 6.37 9.38 3.75 5.80 14.6 1.29 11.7 4.67 - 2.72 0.280 - 7.49 1.38 18.0 17.9 20.8 14.6 10.0

Langelier Index (@ 20C) N/A NG NG NC -1.82 - -2.85 NC -3.35 -2.03 -1.28 -3.05 -2.76 -2.28 - -1.97 -2.61 - -2.46 -2.58 NC -3.91 NC NC NC

Langelier Index (@ 4C) N/A NG NG NC -2.07 - -3.10 NC -3.61 -2.29 -1.53 -3.30 -3.02 -2.53 - -2.22 -2.86 - -2.71 -2.83 NC -4.16 NC NC NC

Nitrate (N) mg/L 3 NG 0.31 0.084 - 0.14 0.41 0.41 0.35 0.095 0.23 0.19 <0.050 - 0.31 0.062 - 0.21 0.096 <0.050 <0.050 0.062 <0.050 0.057

Nitrate + Nitrite mg/L NG NG 0.31 0.084 - 0.14 0.41 0.41 0.35 0.095 0.23 0.19 <0.050 - 0.31 0.062 - 0.21 0.096 <0.050 <0.050 0.062 <0.050 0.057

Nitrite (N) mg/L 0.06 NG <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L Varies 
4 NG <0.050 0.068 - 0.10 <0.050 <0.050 0.078 <0.050 <0.050 <0.050 <0.050 <0.050 0.058 <0.050 - <0.050 <0.050 0.14 <0.050 <0.050 <0.050 <0.050

Orthophosphate (P) mg/L NG NG 0.018 0.011 - 0.012 0.013 0.011 0.032 0.030 0.014 0.020 0.015 - 0.022 0.013 - 0.018 0.011 0.016 0.020 0.017 0.011 0.011

Phenol mg/L 0.004 0.004 - - - - - - - - - - - - - - - - - - - - - -

pH pH 6.5-9.0 NG 6.00 7.13 - 6.43 5.82 6.43 7.00 7.52 6.19 6.55 6.88 - 7.21 6.75 - 6.93 6.94 6.16 6.21 5.29 5.54 5.52

Phosphorous mg/L Framework
5 NG - - - - - - - - - - - - - - <100 - - - - - - -

Reactive Silica (SiO2) mg/L NG NG 5.1 6.8 - 8.2 4.7 3.9 5.4 6.6 9.5 7.1 0.69 - 4.7 7.5 - 6.4 2.3 4.6 11 8.3 4.5 6.1

Saturation pH (@ 20C) N/A NG NG NC 8.96 - 9.28 NC 9.78 9.03 8.79 9.24 9.32 9.16 - 9.18 9.36 - 9.39 9.52 NC 10.1 NC NC NC

Saturation pH (@ 4C) N/A NG NG NC 9.21 - 9.53 NC 10.0 9.28 9.05 9.49 9.57 9.41 - 9.43 9.62 - 9.64 9.77 NC 10.4 NC NC NC

Total Alkalinity (Total as CaCO3) mg/L NG NG <5.0 27 - 7.7 <5.0 9.2 34 41 10 19 24 - 26 10 - 16 16 <5.0 5.8 <5.0 <5.0 <5.0

Tannins/Lignins mg/L NG NG - - - - - - - - - - - - - - - - - - - - - -

Total Chemical Oxygen Demand mg/L NG NG - - - - - - - - - - - - - - - - - - - - - -

Total Kjeldahl Nitrogen mg/L NG NG - - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon (C) mg/L NG NG 14 (1) 6.7 - 9.8 (1) 11 (1) 12 (1) 19 (1) 30 (1) 13 (1) 22 (1) 23 (1) - 13 (1) 8.9 9.1 14 (1) 11 (1) 14 (1) 19 (1) 31 (1) 13 12 (1)

Total Suspended Solids mg/L NG NG - - - - - - - - - - - - - - - - - - - - - -

Turbidity NTU Narrative NG 2.7 49 47 40 1.3 4.0 13 12 3.5 6.2 9.2 - 4.7 1.9 .' 1.6 6.3 2.0 3.4 1.6 1.1 1.1

Notes:

NG - no guideline value - exceeds CCME guidelines (1) Elevated reporting limit due to sample matrix.

value - exceeds NSE EQS (2) Reporting limit was increased due to turbidity.

(3) The sample was decanted due to sediment.

(4) Elevated reporting limit due to blank performance.

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 5

 Canadian Guidance Framework for Phosphorus is for developing phosphorus guidelines ( does not provide guidance on other freshwater nutrients). 
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water  It provides Trigger Ranges for Total Phosphorus ( µg/L) (see Guidance Framework for Phosphorus factsheet): 

3 
Lowest acceptable dissolved oxygen concentration:       ultra-oligotrophic <4

           for warm water biota: early life stages = 6 mg/L       oligotrophic 4-10

           for warm water biota: other life stages = 5.5 mg/L       mesotrophic 10-20

           for cold water biota: early life stages = 9.5 mg/L       meso-eutrophic 20-35

           for cold water biota: other life stages = 6.5 mg/L       eutrophic 35-100
4
 Ammonia - calculations as per http://st-ts.ccme.ca/en/index.html?lang=en&factsheet=5#aql_fresh_concentration.       hyper-eutrophic >100
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TABLE 3: GENERAL CHEMISTRY in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

14-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 14-Mar-16
SW-DUP 

14-Mar-16
14-Jul-16

SW-DUP1 

14-Jul-16
31-Oct-16

SW-DUP1 

31-Oct-16
30-Jan-17

Lab-Dup

30-Jan-17

SW-DUP1 

30-Jan-17

Lab-Dup 

SW-DUP1
25-Apr-17

SW-DUP1 

25-Apr-17
16-Mar-16

Lab Dup 

16-Mar-16
14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17

Field pH pH 6.5-9.0 NG 6.75 4.25 5.19 6.99 - 6.71 - 5.64 - 4.66 - - - 5.99 - 3.25 - 3.53

Field Conductivity uS/cm NG NG 69 63 62 232 - 347 - 367 - 82 - - - 106 - 37 - 81

Field Temperature °C NG NG 9.83 0.69 11.96 6.27 - 17.45 - 9.32 - 1.32 - - - 13.98 - 3.37 - 3.46

Field Dissolved Oxygen mg/L varies 
3 NG 10.13 19.4 8.85 8.38 - 2.05 - 7.3 - 17.56 - - - 6.56 - 8.4 - 12.5

Anion Sum me/L NG NG 1.05 0.360 0.620 3.77 3.75 3.94 4.04 3.00 3.05 0.810 - 0.750 - 1.20 1.19 0.280 - 0.350

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 34 <1.0 6.6 130 130 150 150 55 56 25 - 25 - 35 34 <1.0 - <1.0

Calculated TDS mg/L NG NG 63 29 38 590 280 250 240 200 200 50 - 48 - 180 210 20 - 25

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 - <1.0 <1.0 <1.0 - <1.0

Carbanaceous BOD mg/L NG NG - - - - - - - - - - - - - - - - - -

Cation Sum me/L NG NG 1.28 0.640 0.740 18.3 6.14 4.90 4.60 3.17 3.22 0.940 - 0.970 - 5.28 6.41 0.320 - 0.490

Colour TCU Narrative NG 290 190 200 (1) 880 780 490 560 540 520 150 - 150 - 350 (1) 340 (1) 190 - 220

Conductivity uS/cm NG NG 100 66 79 380 380 390 390 310 310 94 - 91 - 130 130 54 - 77

Chloride (Cl) mg/L 120 NG 11 13 14 27 28 34 37 48 49 9.1 - 8.7 - 17 17 9.8 - 12

Sulphate (SO4) mg/L NG NG 2.2 <2.0 4.1 13 12 <2.0 <2.0 27 27 2.1 - <2.0 - <2.0 <2.0 <2.0 - <2.0

Hardness (CaCO3) mg/L NG NG 37 15 17 280 110 110 100 41 43 20 - 21 - 100 130 4.1 - 5.3

Ion Balance (% Difference) % NG NG 9.87 28.0 8.82 65.8 24.2 10.9 6.48 2.76 2.71 7.43 - 12.8 - 63.0 68.7 6.67 - 16.7

Langelier Index (@ 20C) N/A NG NG -1.51 NC -3.64 0.134 -0.397 -0.434 -0.414 -2.30 -2.22 -2.11 - -2.25 - -1.44 -1.33 NC - NC

Langelier Index (@ 4C) N/A NG NG -1.77 NC -3.89 -0.113 -0.646 -0.683 -0.663 -2.55 -2.47 -2.36 - -2.50 - -1.69 -1.58 NC - NC

Nitrate (N) mg/L 3 NG <0.050 <0.050 <0.050 0.12 0.23 0.052 0.062 <0.050 <0.050 <0.050 - <0.050 - 0.099 0.15 0.051 - <0.050

Nitrate + Nitrite mg/L NG NG <0.050 <0.050 <0.050 0.12 0.23 0.052 0.062 <0.050 <0.050 <0.050 - <0.050 - 0.099 0.15 0.051 - <0.050

Nitrite (N) mg/L 0.06 NG <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 - <0.010

Nitrogen (Ammonia Nitrogen) mg/L Varies 
4 NG <0.050 <0.050 <0.050 0.20 0.16 0.60 0.67 0.055 0.10 <0.050 <0.050 <0.050 - 0.13 0.19 <0.050 <0.050 <0.050

Orthophosphate (P) mg/L NG NG 0.31 0.012 0.013 0.33 0.17 0.061 0.068 0.074 0.073 0.040 - 0.041 - 0.11 0.099 0.012 - 0.010

Phenol mg/L 0.004 0.004 - - - <0.0025 <0.0005 - - - - - - - - - - - - -

pH pH 6.5-9.0 NG 7.24 5.58 6.22 7.64 7.44 7.37 7.41 6.36 6.40 7.05 - 6.90 - 6.97 6.98 5.31 - 4.10

Phosphorous mg/L Framework
5 NG - - - - - - - - 290 - - - - - - - - -

Reactive Silica (SiO2) mg/L NG NG 0.56 2.4 <0.50 3.5 2.1 7.9 7.9 8.1 7.9 1.1 - 1.1 - 0.79 0.80 3.5 - 3.9

Saturation pH (@ 20C) N/A NG NG 8.76 NC 9.86 7.51 7.84 7.80 7.82 8.65 8.62 9.16 - 9.15 - 8.40 8.31 NC - NC

Saturation pH (@ 4C) N/A NG NG 9.01 NC 10.1 7.75 8.09 8.05 8.07 8.90 8.87 9.41 - 9.40 - 8.65 8.56 NC - NC

Total Alkalinity (Total as CaCO3) mg/L NG NG 34 <5.0 6.6 140 130 150 150 55 56 25 - 25 - 35 34 <5.0 - <5.0

Tannins/Lignins mg/L NG NG - - - - - - - - - - - - - - - - - -

Total Chemical Oxygen Demand mg/L NG NG - - - - - - - - - - - - - - - - - -

Total Kjeldahl Nitrogen mg/L NG NG - - - - - - - - - - - - - - - - - -

Total Organic Carbon (C) mg/L NG NG 15 (1) 19 17 (1) 72 (1) 41 (1) 43 (1) 49 (1) 28 (1) 29 (1) 18 (1) - 13 (2) 13 (2) 39 (2) <50 (2) 16 (1) - 22 (1)

Total Suspended Solids mg/L NG NG - - - - - - - - - - - - - - - - - -

Turbidity NTU Narrative NG 16 2.5 87 170 >1000 55 64 19 27 13 - 33 - 120 120 110 - 1.4

Notes:

NG - no guideline value - exceeds CCME guidelines (1) Elevated reporting limit due to sample matrix.

value - exceeds NSE EQS (2) Reporting limit was increased due to turbidity.

(3) The sample was decanted due to sediment.

(4) Elevated reporting limit due to blank performance.

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 5

 Canadian Guidance Framework for Phosphorus is for developing phosphorus guidelines ( does not provide guidance on other freshwater nutrients). 
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water  It provides Trigger Ranges for Total Phosphorus ( µg/L) (see Guidance Framework for Phosphorus factsheet): 

3 
Lowest acceptable dissolved oxygen concentration:       ultra-oligotrophic <4

           for warm water biota: early life stages = 6 mg/L       oligotrophic 4-10

           for warm water biota: other life stages = 5.5 mg/L       mesotrophic 10-20

           for cold water biota: early life stages = 9.5 mg/L       meso-eutrophic 20-35

           for cold water biota: other life stages = 6.5 mg/L       eutrophic 35-100
4
 Ammonia - calculations as per http://st-ts.ccme.ca/en/index.html?lang=en&factsheet=5#aql_fresh_concentration.       hyper-eutrophic >100
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TABLE 3: GENERAL CHEMISTRY in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

16-Mar-16 14-Jul-16 1-Nov-16
Lab-DUP

1-Nov-16
30-Jan-17 25-Apr-17 16-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 14-Jul-16 31-Oct-16 30-Jan-17 25-Apr-17 15-Jul-16

Lab Dup 15-

Jul-16
31-Oct-16 31-Jan-17 26-Apr-17 15-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17

Field pH pH 6.5-9.0 NG 4.26 3.73 - 4.17 4.32 4.88 4.65 4.7 3.99 7.42 5.9 5.87 - 5.52 6.04 6.07 5.49 5.81 5.8

Field Conductivity uS/cm NG NG 54 189 - 70 33 25 41 50 126 58 32 175 - 372 110 98 251 141 111

Field Temperature °C NG NG 2.98 9.51 - 3.13 5.15 4.26 10.02 18.81 9.5 1.3 10.76 16.48 - 9.64 1.93 8.05 9.11 2.43 7.77

Field Dissolved Oxygen mg/L varies 
3 NG 9.92 4.92 - 14.6 7.35 11.32 4.4 4.89 3.87 18.9 10.99 4.43 - 7.17 21.19 11.74 5.27 20.86 10.82

Anion Sum me/L NG NG 0.660 1.35 - 0.380 0.560 0.280 0.400 0.370 0.470 0.270 0.280 1.88 - 2.87 0.770 1.20 2.00 1.19 1.52

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 9.4 - 5.5 <1.0 6.4 6.7 <1.0 5.3

Calculated TDS mg/L NG NG 50 100 - 32 43 21 32 34 43 17 18 110 - 170 55 76 120 75 89

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carbanaceous BOD mg/L NG NG - - - - - - - - - - - - - - - - - - -

Cation Sum me/L NG NG 0.780 1.51 - 0.580 0.670 0.350 0.650 0.550 0.790 0.370 0.370 1.81 - 2.55 0.960 1.28 1.86 1.26 1.40

Colour TCU Narrative NG 740 1100 - 440 720 (1) 220 530 (1) 420 320 19 43 61 - 66 190 200 (1) 16 10 10

Conductivity uS/cm NG NG 84 170 170 72 82 36 63 66 100 45 45 200 - 310 120 150 210 150 170

Chloride (Cl) mg/L 120 NG 19 22 - 14 16 9.7 14 13 15 9.5 9.8 55 - 81 26 35 56 39 46

Sulphate (SO4) mg/L NG NG 5.5 33 - <2.0 4.6 <2.0 <2.0 <2.0 2.1 <2.0 <2.0 6.0 - 22 <2.0 3.4 14 4.6 5.5

Hardness (CaCO3) mg/L NG NG 3.2 12 - 2.3 3.4 4.5 7.4 4.9 12 5.6 5.6 23 - 41 9.6 13 44 18 22

Ion Balance (% Difference) % NG NG 8.33 5.59 - 20.8 8.94 11.1 23.8 19.6 25.4 15.6 13.9 1.90 - 5.90 11.0 3.23 3.63 2.86 4.11

Langelier Index (@ 20C) N/A NG NG NC NC - NC NC NC NC NC NC NC NC -3.49 - -3.50 NC -3.78 -3.44 NC -3.95

Langelier Index (@ 4C) N/A NG NG NC NC - NC NC NC NC NC NC NC NC -3.74 - -3.75 NC -4.03 -3.69 NC -4.20

Nitrate (N) mg/L 3 NG 0.069 0.37 - <0.050 0.11 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 0.29 0.32 <0.050 <0.050 0.056

Nitrate + Nitrite mg/L NG NG 0.069 0.37 - <0.050 0.11 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 0.29 0.32 <0.050 <0.050 0.056

Nitrite (N) mg/L 0.06 NG <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L Varies 
4 NG 0.061 0.076 - <0.050 <0.050 <0.050 0.23 0.065 0.091 <0.050 <0.050 0.11 0.13 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Orthophosphate (P) mg/L NG NG 0.029 0.035 - 0.016 0.020 0.011 0.015 0.015 0.014 <0.010 <0.010 0.011 - 0.013 0.011 0.010 0.012 <0.010 <0.010

Phenol mg/L 0.004 0.004 - - - - - - - - - - - - - - - - - - -

pH pH 6.5-9.0 NG 4.94 4.40 4.36 5.12 5.07 5.20 4.70 4.98 4.93 6.05 6.29 6.22 - 6.22 5.93 6.28 6.10 5.87 5.98

Phosphorous mg/L Framework
5 NG - - - - - - - - <100 - - - - <100 - - <100 - -

Reactive Silica (SiO2) mg/L NG NG 5.4 7.7 - 3.7 5.0 3.5 3.4 8.4 9.0 <0.50 0.61 5.8 - 8.6 4.9 4.0 7.6 4.6 4.3

Saturation pH (@ 20C) N/A NG NG NC NC - NC NC NC NC NC NC NC NC 9.71 - 9.72 NC 10.1 9.54 NC 9.93

Saturation pH (@ 4C) N/A NG NG NC NC - NC NC NC NC NC NC NC NC 9.96 - 9.97 NC 10.3 9.79 NC 10.2

Total Alkalinity (Total as CaCO3) mg/L NG NG <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 9.4 - 5.5 <5.0 6.4 6.7 <5.0 5.3

Tannins/Lignins mg/L NG NG - - - - - - - - - - - - - - - - - - -

Total Chemical Oxygen Demand mg/L NG NG - - - - - - - - - - - - - - - - - - -

Total Kjeldahl Nitrogen mg/L NG NG - - - - - - - - - - - - - - - - - - -

Total Organic Carbon (C) mg/L NG NG 27 (1) 58 (1) - 20 (1) 25 (1) 16 (1) 34 (1) 23 (1) 31(1) 3.3 5.5 7.9 - 6.9 11 (1) 12 (1) 3.2 3.0 3.2

Total Suspended Solids mg/L NG NG - - - - - - - - - - - 1.2 - 8.2 <1.0 25 - - -

Turbidity NTU Narrative NG 14 3.7 - 2.0 2.7 3.2 22 2.6 1.2 0.50 4.2 1.4 - 0.9 0.85 2.6 1.1 0.29 6.9

Notes:

NG - no guideline value - exceeds CCME guidelines (1) Elevated reporting limit due to sample matrix.

value - exceeds NSE EQS (2) Reporting limit was increased due to turbidity.

(3) The sample was decanted due to sediment.

(4) Elevated reporting limit due to blank performance.

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 5

 Canadian Guidance Framework for Phosphorus is for developing phosphorus guidelines ( does not provide guidance on other freshwater nutrients). 
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water  It provides Trigger Ranges for Total Phosphorus ( µg/L) (see Guidance Framework for Phosphorus factsheet): 

3 
Lowest acceptable dissolved oxygen concentration:       ultra-oligotrophic <4

           for warm water biota: early life stages = 6 mg/L       oligotrophic 4-10

           for warm water biota: other life stages = 5.5 mg/L       mesotrophic 10-20

           for cold water biota: early life stages = 9.5 mg/L       meso-eutrophic 20-35

           for cold water biota: other life stages = 6.5 mg/L       eutrophic 35-100
4
 Ammonia - calculations as per http://st-ts.ccme.ca/en/index.html?lang=en&factsheet=5#aql_fresh_concentration.       hyper-eutrophic >100
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TABLE 3: GENERAL CHEMISTRY in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

15-Jul-16 2-Nov-16 31-Jan-17
Lab-Dup 

30-Jan-17
26-Apr-17 16-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 14-Jul-16

SW-DUP2

14-Jul-16

Lab Dup

14-Jul-16
1-Nov-16

SW-DUP2

1-Nov-16
30-Jan-17

SW-DUP2

30-Jan-17

SW-DUP2

30-Jan-17
25-Apr-17

SW-DUP2 

25-Apr-17

Lab Dup

25-Apr-17
19-Mar-16 15-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17

Field pH pH 6.5-9.0 NG 4.48 5.99 - 5.27 5.73 5.68 - - 5.27 - 5.64 - - 6.5 - - 6.03 4.92 4.88 5.24

Field Conductivity uS/cm NG NG 124 73 - 56 33 73 - - 137 - 73 - - 62 - - 78 291 111 88

Field Temperature °C NG NG 8.27 0.91 - 7.08 5.19 18.12 - - 9.14 - 3 - - 10.29 - - 6.33 10.24 3.18 8.77

Field Dissolved Oxygen mg/L varies 
3 NG 4.43 20.28 - 6.27 12.85 8.77 - - 8.47 - 19.29 - - 11.29 - - 10.45 3.1 10.16 4.5

Anion Sum me/L NG NG 0.670 0.540 - 0.700 0.320 0.810 0.770 - 1.27 1.46 0.520 0.510 - 0.640 0.580 - 1.07 0.820 2.13 0.900 1.11

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 5.3 <1.0 - 5.3 <1.0 11 11 - 5.2 5.3 <1.0 <1.0 - <1.0 <1.0 - 25 20 11 19 30

Calculated TDS mg/L NG NG 46 40 - 46 22 60 58 - 87 93 37 38 - 43 40 - 110 210 160 61 85

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

Carbanaceous BOD mg/L NG NG - - - - - - - - - - - - - - - - - - - - -

Cation Sum me/L NG NG 0.8 0.740 - 0.820 0.330 0.870 0.850 - 1.23 1.2 0.610 0.620 - 0.750 0.760 - 2.82 7.23 2.40 0.980 1.87

Colour TCU Narrative NG 120 110 - 140 (1) 46 230 220 230 99 85 90 89 93 130 (1) 120 (1) 130 (1) 470 340 400 400 540 (1)

Conductivity uS/cm NG NG 90 83 83 88 49 91 87 87 140 160 78 77 - 88 89 89 110 95 240 100 120

Chloride (Cl) mg/L 120 NG 16 19 - 21 11 16 15 15 26 34 18 18 18 21 21 21 17 13 22 16 16

Sulphate (SO4) mg/L NG NG 5.4 <2.0 - <2.0 <2.0 5.5 5.2 5.1 21.0 20.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 3.7 2.4 61.0 2.5 2.5

Hardness (CaCO3) mg/L NG NG 17 12 - 15 3.4 18 18 - 27 26 9.4 9.5 - 11 11 - 40 170 57 17 32

Ion Balance (% Difference) % NG NG 8.84 15.6 - 7.89 1.54 3.57 4.94 - 1.60 9.77 7.96 9.73 - 7.91 13.4 - 45.0 79.6 5.96 4.26 25.5

Langelier Index (@ 20C) N/A NG NG -4.34 NC - -4.13 NC -2.98 -3.00 - -3.74 -4.16 NC NC - NC NC - -2.48 -2.22 -3.62 -3.17 -2.79

Langelier Index (@ 4C) N/A NG NG -4.60 NC - -4.39 NC -3.23 -3.25 - -3.99 -4.41 NC NC - NC NC - -2.73 -2.47 -3.87 -3.42 -3.04

Nitrate (N) mg/L 3 NG <0.050 <0.050 - 0.060 <0.050 0.30 0.31 - <0.050 <0.050 0.084 0.11 - <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate + Nitrite mg/L NG NG <0.050 <0.050 - 0.060 <0.050 0.30 0.31 0.32 <0.050 <0.050 0.084 0.11 0.061 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L 0.06 NG <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L Varies 
4 NG <0.050 <0.050 - <0.050 0.078 0.085 <0.050 - <0.050 0.061 <0.050 <0.050 - <0.050 <0.050 - 0.22 1.1 0.37 0.18 0.26

Orthophosphate (P) mg/L NG NG 0.011 0.011 - 0.011 0.011 0.025 0.024 0.024 0.015 0.015 0.011 0.011 <0.010 <0.010 <0.010 0.012 0.025 0.019 0.034 0.026 0.030

Phenol mg/L 0.004 0.004 - - - - <0.0005 - - - - - - - - - - - - - - - -

pH pH 6.5-9.0 NG 5.72 5.63 5.63 5.94 5.70 6.76 6.75 6.78 6.2 5.78 5.49 5.32 - 6.16 5.86 5.96 6.43 6.15 5.56 6.24 6.13

Phosphorous mg/L Framework
5 NG <100 - - - - - - - <100 <100 - - - - - - - - 140 - -

Reactive Silica (SiO2) mg/L NG NG 4.9 4.5 - 4.0 4.1 12 12 12 12 12 6.0 6.0 6.0 2.9 2.6 2.7 5.6 8.9 15.0 7.8 2.8

Saturation pH (@ 20C) N/A NG NG 10.1 NC - 10.1 NC 9.74 9.74 - 9.94 9.94 NC NC - NC NC - 8.91 8.37 9.18 9.41 8.92

Saturation pH (@ 4C) N/A NG NG 10.3 NC - 10.3 NC 9.99 10.0 - 10.2 10.2 NC NC - NC NC - 9.16 8.62 9.43 9.66 9.17

Total Alkalinity (Total as CaCO3) mg/L NG NG 5.3 <5.0 - 5.3 <5.0 11 11 10 5.2 5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 25 20 11 19 30

Tannins/Lignins mg/L NG NG - - - - - - - - - - - - - - - - - - - - -

Total Chemical Oxygen Demand mg/L NG NG - - - - - - - - - - - - - - - - - - - - -

Total Kjeldahl Nitrogen mg/L NG NG - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon (C) mg/L NG NG 13 (1) 10 - 13 (2) 9.7 12 (1) 11 (1) - 11 11 7.4 8.7 - 11 11 - <50 (1) 120 (2) 33 (1) 34 (1) 52 (1)

Total Suspended Solids mg/L NG NG - - - - - 130 <5.0 - <1.0 3.2 2.2 <1.0 - <1.0 <1.0 - - - - - -

Turbidity NTU Narrative NG 1 0.54 - 14 0.25 16 7.0 0.78 2.0 1.2 1.1 - 0.75 1.2 1.4 330 >1000 17 7.6 47

Notes:

NG - no guideline value - exceeds CCME guidelines (1) Elevated reporting limit due to sample matrix.

value - exceeds NSE EQS (2) Reporting limit was increased due to turbidity.

(3) The sample was decanted due to sediment.

(4) Elevated reporting limit due to blank performance.

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 5

 Canadian Guidance Framework for Phosphorus is for developing phosphorus guidelines ( does not provide guidance on other freshwater nutrients). 
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water  It provides Trigger Ranges for Total Phosphorus ( µg/L) (see Guidance Framework for Phosphorus factsheet): 

3 
Lowest acceptable dissolved oxygen concentration:       ultra-oligotrophic <4

           for warm water biota: early life stages = 6 mg/L       oligotrophic 4-10

           for warm water biota: other life stages = 5.5 mg/L       mesotrophic 10-20

           for cold water biota: early life stages = 9.5 mg/L       meso-eutrophic 20-35

           for cold water biota: other life stages = 6.5 mg/L       eutrophic 35-100
4
 Ammonia - calculations as per http://st-ts.ccme.ca/en/index.html?lang=en&factsheet=5#aql_fresh_concentration.       hyper-eutrophic >100
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TABLE 3: GENERAL CHEMISTRY in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

19-Mar-16
Lab-Dup 

19-Mar-16
14-Jul-16 1-Nov-16 30-Jan-17

Lab-Dup 

30-Jan-17
25-Apr-17 19-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 19-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 19-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17

Field pH pH 6.5-9.0 NG 5.15 - 4.91 4.79 - 4.74 6.5 5.14 5.82 6.03 5.18 4.73 5.9 6.64 5.21 4.55 5.46

Field Conductivity uS/cm NG NG 33 - 192 86 - 64 90 160 187 84 231 51 53 87 207 77 67

Field Temperature °C NG NG 5.4 - 9.29 1.62 - 11.33 4.84 1.92 10.86 5.59 9.92 1.41 10.49 3.82 10 2.47 13.31

Field Dissolved Oxygen mg/L varies 
3 NG 17.49 - 4.3 12.3 - 3.76 8.93 13.28 6.74 7.23 3.7 15.44 4.03 7.23 3.25 13.2 5.57

Anion Sum me/L NG NG 0.380 - 1.28 0.610 - 0.590 1.36 1.21 2.38 0.790 1.63 0.460 0.520 1.34 0.850 1.15 0.550 0.770

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 - 6.9 <1.0 - <1.0 46 37 80 15 8.8 7.7 <1.0 37 9.2 11 7.4 10

Calculated TDS mg/L NG NG 45 - 150 43 - 46 84 75 150 63 140 32 40 88 120 82 45 95

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 - <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carbanaceous BOD mg/L NG NG - - - - - - - - - - - - - - - - - -

Cation Sum me/L NG NG 1.31 - 3.44 0.700 - 0.990 1.52 1.38 2.71 1.29 2.76 0.620 0.800 1.56 3.70 1.45 1.01 3.02

Colour TCU Narrative NG 120 - 210 210 - 310 (1) 250 190 310 (1) 330 440 160 540 (1) 560 500 570 220 360 (1)

Conductivity uS/cm NG NG 60 60 150 89 - 88 130 140 240 80 200 59 82 140 110 170 79 91

Chloride (Cl) mg/L 120 NG 14 - 13 21 - 21 13 17 25 16 27 11 18 18 20 25 14 18

Sulphate (SO4) mg/L NG NG <2.0 - 36.0 <2.0 - <2.0 2.9 <2.0 3.3 2.0 33.0 <2.0 <2.0 4.7 4.6 9.8 <2.0 2.9

Hardness (CaCO3) mg/L NG NG 36 - 100 9.4 - 17 30 30 54 19 34 12 12 18 110 25 21 88

Ion Balance (% Difference) % NG NG 55.0 - 45.8 6.87 - 25.3 5.56 6.56 6.48 24.0 25.7 14.8 21.2 7.59 62.6 11.5 29.5 59.4

Langelier Index (@ 20C) N/A NG NG NC - -4.07 NC - NC -1.54 -1.98 -1.57 -3.03 -3.80 -3.96 NC -2.19 -3.08 -3.70 -3.85 -2.92

Langelier Index (@ 4C) N/A NG NG NC - -4.32 NC - NC -1.79 -2.24 -1.82 -3.29 -4.05 -4.21 NC -2.44 -3.33 -3.95 -4.10 -3.17

Nitrate (N) mg/L 3 NG <0.050 - 0.12 0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.081 <0.050 0.050 <0.050 <0.050 <0.050

Nitrate + Nitrite mg/L NG NG <0.050 - 0.21 0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.081 <0.050 0.062 <0.050 <0.050 <0.050

Nitrite (N) mg/L 0.06 NG <0.010 - 0.10 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L Varies 
4 NG 0.40 - 4.1 0.46 0.47 0.41 0.052 <0.050 <0.050 0.072 0.14 <0.050 <0.050 0.081 0.37 0.078 0.39 0.15

Orthophosphate (P) mg/L NG NG <0.010 - 0.038 0.014 - 0.016 0.091 0.044 0.032 0.045 0.052 0.022 0.040 0.13 0.035 0.072 0.022 0.031

Phenol mg/L 0.004 0.004 - - - - - - - - - - - - - - - - - -

pH pH 6.5-9.0 NG 5.26 - 5.07 4.87 - 5.18 7.21 6.87 6.72 6.42 5.79 6.02 5.98 6.93 5.84 5.84 5.84 6.01

Phosphorous mg/L Framework
5 NG - - 5300 - - - - - - - 1100 - - - - 310 - -

Reactive Silica (SiO2) mg/L NG NG 4.1 - 22.0 7.0 - 4.0 2.4 3.7 5.2 3.4 5.7 2.2 2.8 2.2 12 5.6 3.5 1.2

Saturation pH (@ 20C) N/A NG NG NC - 9.14 NC - NC 8.75 8.85 8.29 9.46 9.59 9.98 NC 9.12 8.92 9.55 9.68 8.93

Saturation pH (@ 4C) N/A NG NG NC - 9.39 NC - NC 9.00 9.10 8.54 9.71 9.84 10.2 NC 9.37 9.17 9.80 9.93 9.18

Total Alkalinity (Total as CaCO3) mg/L NG NG <5.0 - 6.9 <5.0 - <5.0 46 37 80 15 8.8 7.7 <5.0 37 9.2 11.0 7.4 10

Tannins/Lignins mg/L NG NG - - - - - - - - - - - - - - - - - -

Total Chemical Oxygen Demand mg/L NG NG - - - - - - - - - - - - - - - - - -

Total Kjeldahl Nitrogen mg/L NG NG - - - - - - - - - - - - - - - - - -

Total Organic Carbon (C) mg/L NG NG <50 (1) - 40 (2) 16 (1) - 20 (1) 15 (1) 15 (1) 34 (1) 19 (1) 42 (2) 15 22 (1) 24 (1) 59 (2) 42 (2) <250 (1) <50 (2)

Total Suspended Solids mg/L NG NG - - - - - - - - - - - - - - - - - -

Turbidity NTU Narrative NG >1000 - >1000 65 - 330 20 2.7 25 54 510 3.6 2.7 40 >1000 390 550 390

Notes:

NG - no guideline value - exceeds CCME guidelines (1) Elevated reporting limit due to sample matrix.

value - exceeds NSE EQS (2) Reporting limit was increased due to turbidity.

(3) The sample was decanted due to sediment.

(4) Elevated reporting limit due to blank performance.

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 5

 Canadian Guidance Framework for Phosphorus is for developing phosphorus guidelines ( does not provide guidance on other freshwater nutrients). 
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water  It provides Trigger Ranges for Total Phosphorus ( µg/L) (see Guidance Framework for Phosphorus factsheet): 

3 
Lowest acceptable dissolved oxygen concentration:       ultra-oligotrophic <4

           for warm water biota: early life stages = 6 mg/L       oligotrophic 4-10

           for warm water biota: other life stages = 5.5 mg/L       mesotrophic 10-20

           for cold water biota: early life stages = 9.5 mg/L       meso-eutrophic 20-35

           for cold water biota: other life stages = 6.5 mg/L       eutrophic 35-100
4
 Ammonia - calculations as per http://st-ts.ccme.ca/en/index.html?lang=en&factsheet=5#aql_fresh_concentration.       hyper-eutrophic >100
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TABLE 4: TOTAL METALS in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

2-Feb-16 14-Mar-16 14-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17 2-Feb-16 14-Mar-16 14-Jul-16 31-Oct-16 30-Jan-17 25-Apr-17 2-Feb-16 14-Mar-16 15-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17

Aluminum µg/L 5 or 100 
3 5 550 580 1900 580 720 450 380 620 920 440 370 530 610 2000 790 810 1600

Antimony µg/L NG 20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 5 5 <1.0 1.1 1.8 <1.0 1.3 <1.0 <1.0 1.1 1.1 <1.0 <1.0 1.3 1.7 5.5 2.2 2.3 4.7

Barium µg/L NG 1000 3.0 2.2 8.6 2.1 3.1 3.0 2.6 4.2 8.4 2.7 2.8 9.5 8.9 26 25 9.2 21

Beryllium µg/L NG 5.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 1500 1200 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 61 90 <50 <50

Cadmium µg/L 0.04 - 0.37
 4 0.01 0.21 0.15 0.098 0.036 0.034 0.11 0.069 0.046 0.082 0.026 0.028 0.063 0.037 0.090 0.061 0.041 0.071

Calcium µg/L NG NG 1100 860 3100 810 950 1000 1200 2200 4100 1300 1400 6500 6900 8100 17000 6400 8000

Chromium µg/L 8.9 NG 1.1 1.1 1.8 1.1 1.2 <1.0 46 1.0 1.1 <1.0 1.5 1.5 1.8 3.4 1.8 1.9 4.7

Cobalt µg/L NG 10 1.2 0.93 1.2 <0.40 0.45 0.73 0.63 0.59 0.81 <0.40 <0.40 1.4 1.4 3.0 1.3 0.78 2.9

Copper µg/L 2 - 4 
5 2 7.3 5.8 4.1 <2.0 <2.0 4.5 3.7 <2.0 <2.0 <2.0 <2.0 6.6 4.1 7.9 3.5 3.8 4.7

Iron µg/L 300 300 820 780 1300 590 800 560 650 670 670 370 310 2200 2700 10000 2600 2700 7200
Lead µg/L 1 - 7 

6 1 13 10 8.4 2.8 3.4 5.9 3.2 2.8 3.3 1.5 1.4 1.5 1.3 7.6 2.2 1.7 5.4
Magnesium µg/L NG NG 620 440 1800 460 600 660 820 1400 2900 970 1100 2000 2200 2300 5400 2000 2400

Manganese µg/L NG 820 13 12 40 11 17 16 17 25 43 15 14 160 180 480 340 120 560

Mercury µg/L 0.026 0.026 0.028 0.035 0.047 0.028 0.028 0.022 0.017 0.025 0.015 0.018 0.015 0.020 <0.013 0.072 0.017 0.023 0.033
Molybdenum µg/L 73 73 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 5.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L 25 - 150 
7 25 7.4 5.7 5.6 <2.0 2.0 3.5 19 2.4 2.8 <2.0 <2.0 4.4 4.1 4.9 2.6 3.1 4.6

Phosphorus µg/L NG NG <100 130 <100 <100 <100 100 130 <100 <100 <100 <100 160 170 400 140 <100 250

Potassium µg/L NG NG 5800 5100 9200 3900 4000 5500 4200 2600 3900 1900 1400 14000 11000 12000 13000 7100 7600

Selenium µg/L 1 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L 0.25 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L NG NG 13000 12000 22000 9600 9800 10000 8700 9800 14000 7600 7900 17000 17000 15000 18000 11000 11000

Strontium µg/L NG 21000 7.4 6.1 23 5.6 7.6 6.7 7.4 14 29 8.7 9.4 31 34 40 87 29 41

Thallium µg/L 0.8 0.8 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG 12 11 29 11 16 8.4 5.0 8.9 11 5.1 4.5 10 11 44 17 15 36

Uranium µg/L 15 300 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.15 0.10 0.24 <0.10 <0.10 0.21

Vanadium µg/L NG 6 2.4 2.4 3.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 5.2 <2.0 <2.0 3.4

Zinc µg/L 30 30 11 8.5 12 <5.0 5.2 11 7.5 7.0 11 <5.0 <5.0 21 17 30 43 36 44

Notes:

NG - no guideline value - exceeds CCME guidelines
5  

At [CaCO3] = 0 to 120 mg/L, copper guideline = 2 ug/L.
6
 At [CaCO3] = 0 to ≤60 mg/L, lead guideline = 1 ug/L

value - exceeds NSE EQS   At [CaCO3] = 120 to 180 mg/L, copper guideline = 3 ug/L.   At [CaCO3] = >60 to ≤180 mg/L, lead guideline = e
{1.273[ln(hardness)]-4.705}

value - detection limit exceeds one or both guidelines   At [CaCO3] = > 180 mg/L, copper guideline = 4 ug/L.   At [CaCO3] = >180 mg/L, lead guideline = 7 ug/L

   If hardness unknown, the CWQG is 2 ug/L

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 7  

At [CaCO3] ≤60 mg/L, nickel guideline = 25 ug/L.
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water   At [CaCO3]  >60 to ≤180 mg/L, nickel guideline (μg/L) = e

{0.76[ln(hardness)]+1.06}

  At [CaCO3] >180 mg/L, nickel guideline = 150 μg/L
3
 Aluminium Guideline for pH < 6.5 = 5 ug/L  

4
 At [CaCO3] = > 0 to < 17 mg/L, cadmium guideline = 0.04 μg/L    If hardness unknown, the CWQG is 25 ug/L

  Aluminium Guideline for pH > 6.5 = 100 ug/L    At [CaCO3] = ≥ 17 to ≤ 280 mg/L, cadmium guideline (μg/L) = 10
{0.83(log[hardness]) – 2.46 }

  At [CaCO3] = > 280 mg/L, cadmium guideline = 0.37 μg/L
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TABLE 4: TOTAL METALS in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

14-Mar-16 15-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17 14-Mar-16 14-Jul-16 1-Nov-16
Lab-Dup    

1-Nov-16
30-Jan-17 25-Apr-17 14-Mar-16 15-Jul-16 31-Oct-16

Lab-Dup      

1-Nov-16
31-Jan-17

Lab-Dup

31-Jan-17
26-Apr-17

Aluminum µg/L 5 or 100 
3 5 490 800 4600 460 440 580 530 230 - 570 570 350 130 140 400 - 450

Antimony µg/L NG 20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

Arsenic µg/L 5 5 <1.0 3.2 13 <1.0 <1.0 1.3 4.7 1.0 - 1.4 1.6 <1.0 <1.0 <1.0 <1.0 - 1.1

Barium µg/L NG 1000 4.3 13 48 3.8 6.1 7.7 5.6 18 - 6.6 9.1 6.3 6.8 7.1 5.7 - 5.9

Beryllium µg/L NG 5.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0

Boron µg/L 1500 1200 <50 <50 210 <50 <50 <50 <50 71 - <50 <50 <50 <50 51 <50 - <50

Cadmium µg/L 0.04 - 0.37
 4 0.01 0.091 0.032 0.22 0.023 0.025 0.048 0.018 0.056 - 0.030 0.029 0.033 <0.010 <0.010 0.019 - 0.019

Calcium µg/L NG NG 2800 9900 18000 2500 3900 5900 8700 13000 - 5300 5900 5600 9800 10000 5300 - 3900

Chromium µg/L 8.9 NG <1.0 1.4 7.9 4.2 <1.0 1.5 1.9 <1.0 - 1.5 1.6 1.1 <1.0 <1.0 1.1 - 1.3

Cobalt µg/L NG 10 0.84 4.2 17 <0.40 1.2 1.1 2.7 1.4 - 0.45 0.82 <0.40 <0.40 <0.40 <0.40 - 0.63

Copper µg/L 2 - 4 
5 2 4.7 <2.0 7.1 2.2 2.3 4.8 2.7 3.0 - 3.4 3.1 3.9 <2.0 <2.0 3.1 - 3.2

Iron µg/L 300 300 970 5500 19000 660 990 2400 10000 860 - 1600 2100 1200 220 230 810 - 950
Lead µg/L 1 to 7 

6 1 5.1 2.6 18 1.3 1.7 1.3 2.2 <0.50 - 0.80 0.98 0.57 <0.50 <0.50 <0.50 - 0.68

Magnesium µg/L NG NG 1300 4600 7600 1200 1800 2000 3000 4100 - 1800 2000 1900 2700 2800 1800 - 1300

Manganese µg/L NG 820 23 400 1200 15 68 120 280 420 - 46 120 16 4.8 4.6 11 - 54

Mercury µg/L 0.026 0.026 0.015 <0.013 0.015 0.018 0.015 <0.013 <0.013 <0.013 <0.013 0.017 0.017 <0.013 <0.013 - 0.015 0.015 <0.013

Molybdenum µg/L 73 73 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0

Nickel µg/L 25 - 150 
7 25 3.9 2.5 7.4 2.1 <2.0 3.7 3.0 <2.0 - 2.2 2.6 2.9 <2.0 <2.0 <2.0 - <2.0

Phosphorus µg/L NG NG 110 120 430 <100 <100 200 280 <100 - <100 130 130 <100 <100 <100 - <100

Potassium µg/L NG NG 3600 1300 2500 2700 2400 11000 9900 11000 - 5500 5600 7400 7900 8000 4500 - 2900

Selenium µg/L 1 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

Silver µg/L 0.25 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

Sodium µg/L NG NG 22000 42000 63000 17000 25000 15000 15000 14000 - 10000 10000 19000 20000 20000 15000 - 16000

Strontium µg/L NG 21000 18 74 130 16 26 29 40 68 - 26 31 29 53 54 27 - 20

Thallium µg/L 0.8 0.8 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

Tin µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0

Titanium µg/L NG NG 7.9 14 95 6.5 7.8 14 13 3.2 - 11 11 7.5 3.4 3.8 6.4 - 11

Uranium µg/L 15 300 <0.10 <0.10 0.32 <0.10 <0.10 0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

Vanadium µg/L NG 6 <2.0 2.9 18 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0

Zinc µg/L 30 30 6.6 5.7 25 <5.0 <5.0 16 6.5 30 - 21 20 14 <5.0 <5.0 15 - 14

Notes:

NG - no guideline value - exceeds CCME guidelines
5  

At [CaCO3] = 0 to 120 mg/L, copper guideline = 2 ug/L.
6
 At [CaCO3] = 0 to ≤60 mg/L, lead guideline = 1 ug/L

value - exceeds NSE EQS   At [CaCO3] = 120 to 180 mg/L, copper guideline = 3 ug/L.   At [CaCO3] = >60 to ≤180 mg/L, lead guideline = e
{1.273[ln(hardness)]-4.705}

value - detection limit exceeds one or both guidelines   At [CaCO3] = > 180 mg/L, copper guideline = 4 ug/L.   At [CaCO3] = >180 mg/L, lead guideline = 7 ug/L

   If hardness unknown, the CWQG is 2 ug/L

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 7  

At [CaCO3] ≤60 mg/L, nickel guideline = 25 ug/L.
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water   At [CaCO3]  >60 to ≤180 mg/L, nickel guideline (μg/L) = e

{0.76[ln(hardness)]+1.06}

  At [CaCO3] >180 mg/L, nickel guideline = 150 μg/L
3
 Aluminium Guideline for pH < 6.5 = 5 ug/L  

4
 At [CaCO3] = > 0 to < 17 mg/L, cadmium guideline = 0.04 μg/L    If hardness unknown, the CWQG is 25 ug/L

  Aluminium Guideline for pH > 6.5 = 100 ug/L    At [CaCO3] = ≥ 17 to ≤ 280 mg/L, cadmium guideline (μg/L) = 10
{0.83(log[hardness]) – 2.46 }

  At [CaCO3] = > 280 mg/L, cadmium guideline = 0.37 μg/L

SAMPLE ID
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TABLE 4: TOTAL METALS in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

14-Mar-16 14-Jul-16 31-Oct-16 30-Jan-17 25-Apr-17 14-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 14-Mar-16
SW-DUP      

14-Mar-16
14-Jul-16

SW-DUP1     

14-Jul-16
31-Oct-16

SW-DUP1     

31-Oct-16
30-Jan-17

SW-DUP1

30-Jan-17
25-Apr-17

SW-DUP1

25-Apr-17

Aluminum µg/L 5 or 100 
3 5 340 600 800 380 360 600 850 1200 67000 14000 2400 780 1300 1400 760 790 23000 28000

Antimony µg/L NG 20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 5 5 <1.0 1.2 1.2 <1.0 <1.0 1.5 <1.0 <1.0 120 25 19 12 11 11 1.9 2.0 55 66
Barium µg/L NG 1000 2.0 4.2 7.4 2.3 3.0 5.3 6.0 7.8 410 75 29 21 17 19 5.5 5.8 220 290

Beryllium µg/L NG 5.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 1.4

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 1500 1200 <50 <50 <50 <50 <50 <50 <50 <50 120 92 <50 <50 60 59 <50 <50 <50 <50

Cadmium µg/L 0.04 - 0.37
 4 0.01 0.064 0.044 0.071 0.016 0.026 0.043 0.054 0.052 2.1 0.60 0.12 0.053 0.088 0.096 0.038 0.038 1.3 1.9

Calcium µg/L NG NG 930 2600 4400 1200 1600 11000 3600 4200 71000 28000 27000 26000 9900 10000 5600 5800 27000 35000

Chromium µg/L 8.9 NG <1.0 1.4 1.1 <1.0 <1.0 1.6 1.1 2.4 94 25 4.6 2.1 2.9 3.5 1.5 1.5 40 46

Cobalt µg/L NG 10 0.41 0.49 0.58 <0.40 <0.40 0.59 1.3 0.95 93 17 23 20 3.8 4.1 0.94 1.1 75 100

Copper µg/L 2 - 4 
5 2 2.4 <2.0 <2.0 <2.0 <2.0 5.5 <2.0 3.4 200 66 13 7.6 9.3 9.8 6.5 7.0 130 160

Iron µg/L 300 300 340 770 690 320 260 1100 750 1500 270000 32000 15000 11000 6400 7700 1300 1300 68000 84000
Lead µg/L 1 to 7 

6 1 3.0 2.5 2.6 1.1 1.4 2.3 0.62 1.1 160 37 6.1 2.4 3.4 3.8 1.3 1.3 110 140
Magnesium µg/L NG NG 730 1600 2800 970 1100 2400 1400 1700 25000 10000 10000 9500 4000 4100 1500 1600 8600 9800

Manganese µg/L NG 820 12 19 44 15 14 33 64 60 4300 710 2100 2000 400 430 84 98 10000 14000
Mercury µg/L 0.026 0.026 <0.013 0.023 0.013 0.015 0.013 <0.013 0.015 0.013 0.13 0.065 0.022 0.025 0.033 0.037 0.020 0.023 0.24 0.24
Molybdenum µg/L 73 73 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 24 8.7 8.3 8.2 2.3 2.3 <2.0 <2.0 12 13

Nickel µg/L 25 - 150 
7 25 2.4 2.3 2.5 <2.0 <2.0 <2.0 2.6 3.5 210 41 21 17 4.3 4.5 2.4 2.7 56 69

Phosphorus µg/L NG NG 110 <100 <100 <100 <100 580 <100 <100 11000 3800 600 350 190 290 150 150 8200 10000

Potassium µg/L NG NG 3800 2500 3400 1600 1500 6000 670 1100 55000 48000 31000 30000 28000 27000 6100 6300 11000 12000

Selenium µg/L 1 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.1 2.2
Silver µg/L 0.25 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.58 0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.53 0.58
Sodium µg/L NG NG 8500 10000 14000 7200 7600 8100 6900 7200 37000 35000 31000 31000 32000 32000 7700 7900 12000 12000

Strontium µg/L NG 21000 6.1 16 28 8.0 11 47 21 25 430 140 140 140 56 59 25 25 170 230

Thallium µg/L 0.8 0.8 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.53 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.41 0.52

Tin µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.6 4.4

Titanium µg/L NG NG 5.7 9.3 12 4.2 5.2 17 7.4 26 1400 380 62 23 42 51 22 23 690 780

Uranium µg/L 15 300 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 7.2 1.6 0.38 0.26 0.17 0.19 <0.10 0.10 3.1 3.8

Vanadium µg/L NG 6 <2.0 <2.0 2.1 <2.0 <2.0 2.1 <2.0 <2.0 150 26 7.5 3.3 7.0 7.5 <2.0 <2.0 62 79
Zinc µg/L 30 30 6.4 7.3 10 <5.0 <5.0 13 10 9.5 460 120 25 11 15 16 6.9 7.4 280 380

Notes:

NG - no guideline value - exceeds CCME guidelines
5  

At [CaCO3] = 0 to 120 mg/L, copper guideline = 2 ug/L.
6
 At [CaCO3] = 0 to ≤60 mg/L, lead guideline = 1 ug/L

value - exceeds NSE EQS   At [CaCO3] = 120 to 180 mg/L, copper guideline = 3 ug/L.   At [CaCO3] = >60 to ≤180 mg/L, lead guideline = e
{1.273[ln(hardness)]-4.705}

value - detection limit exceeds one or both guidelines   At [CaCO3] = > 180 mg/L, copper guideline = 4 ug/L.   At [CaCO3] = >180 mg/L, lead guideline = 7 ug/L

   If hardness unknown, the CWQG is 2 ug/L

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 7  

At [CaCO3] ≤60 mg/L, nickel guideline = 25 ug/L.
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water   At [CaCO3]  >60 to ≤180 mg/L, nickel guideline (μg/L) = e

{0.76[ln(hardness)]+1.06}

  At [CaCO3] >180 mg/L, nickel guideline = 150 μg/L
3
 Aluminium Guideline for pH < 6.5 = 5 ug/L  

4
 At [CaCO3] = > 0 to < 17 mg/L, cadmium guideline = 0.04 μg/L    If hardness unknown, the CWQG is 25 ug/L

  Aluminium Guideline for pH > 6.5 = 100 ug/L    At [CaCO3] = ≥ 17 to ≤ 280 mg/L, cadmium guideline (μg/L) = 10
{0.83(log[hardness]) – 2.46 }

  At [CaCO3] = > 280 mg/L, cadmium guideline = 0.37 μg/L

CCME FAL
1

NSE Tier 1 EQS
2 
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TABLE 4: TOTAL METALS in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

16-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 16-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 16-Mar-16 15-Jul-16 1-Nov-16 31-Jan-17 26-Apr-17 14-Jul-16 31-Oct-16 30-Jan-17
Lab-Dup

30-Jan-17
25-Apr-17

Aluminum µg/L 5 or 100 
3 5 520 810 700 1700 560 710 420 1100 640 820 71 66 180

Antimony µg/L NG 20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 5 5 <1.0 <1.0 1.3 1.8 <1.0 1.3 <1.0 1.4 <1.0 <1.0 <1.0 <1.0 <1.0

Barium µg/L NG 1000 2.6 3.9 2.1 6.5 1.4 2.2 2.6 9.6 2.9 5.0 2.3 2.3 3.8

Beryllium µg/L NG 5.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 1500 1200 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Cadmium µg/L 0.04 - 0.37
 4 0.01 0.036 0.054 0.18 0.097 0.035 0.042 0.023 0.093 0.030 0.059 <0.010 <0.010 0.016

Calcium µg/L NG NG 480 660 700 2300 460 670 740 1100 800 1800 900 880 880

Chromium µg/L 8.9 NG <1.0 <1.0 1.4 2.8 2.1 1.1 <1.0 1.5 1.2 1.8 <1.0 <1.0 <1.0

Cobalt µg/L NG 10 0.46 0.86 1.1 0.97 <0.40 <0.40 0.46 1.3 0.65 1.2 <0.40 <0.40 <0.40

Copper µg/L 2 - 4 
5 2 <2.0 <2.0 6.8 3.2 <2.0 <2.0 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 <2.0

Iron µg/L 300 300 470 580 840 930 550 550 970 4000 1000 1100 78 86 350
Lead µg/L 1 to 7 

6 1 1.2 1.7 12 7.6 3.0 3.8 0.72 2.5 2.3 1.8 <0.50 <0.50 <0.50

Magnesium µg/L NG NG 700 880 340 1500 290 420 650 1100 710 1900 820 800 820

Manganese µg/L NG 820 14 19 8.6 18 5.7 6.1 20 36 9.8 20 6.3 6.1 16

Mercury µg/L 0.026 0.026 <0.013 0.018 0.013 0.045 0.032 0.030 <0.013 0.055 0.023 <0.013 <0.013 - <0.013

Molybdenum µg/L 73 73 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L 25 - 150 
7 25 <2.0 <2.0 6.9 4.7 <2.0 2.0 <2.0 3.2 2.7 2.7 <2.0 <2.0 <2.0

Phosphorus µg/L NG NG <100 <100 150 <100 <100 <100 160 390 <100 <100 <100 <100 <100

Potassium µg/L NG NG 100 180 6400 9900 4400 5400 360 1100 1700 2200 400 380 460

Selenium µg/L 1 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L 0.25 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L NG NG 4900 6500 12000 22000 9000 10000 4900 6800 8100 9900 5700 5500 5300

Strontium µg/L NG 21000 6.1 8.5 4.9 17 3.3 5.2 4.9 11 6.8 16 7.5 7.2 8.6

Thallium µg/L 0.8 0.8 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG 4.6 6.0 12 25 9.0 12 4.9 12 5.5 6.4 <2.0 <2.0 4.0

Uranium µg/L 15 300 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Vanadium µg/L NG 6 <2.0 <2.0 3.0 2.9 2.4 2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0

Zinc µg/L 30 30 5.7 7.6 10 11 <5.0 <5.0 <5.0 11 <5.0 6.6 <5.0 <5.0 <5.0

Notes:

NG - no guideline value - exceeds CCME guidelines
5  

At [CaCO3] = 0 to 120 mg/L, copper guideline = 2 ug/L.
6
 At [CaCO3] = 0 to ≤60 mg/L, lead guideline = 1 ug/L

value - exceeds NSE EQS   At [CaCO3] = 120 to 180 mg/L, copper guideline = 3 ug/L.   At [CaCO3] = >60 to ≤180 mg/L, lead guideline = e
{1.273[ln(hardness)]-4.705}

value - detection limit exceeds one or both guidelines   At [CaCO3] = > 180 mg/L, copper guideline = 4 ug/L.   At [CaCO3] = >180 mg/L, lead guideline = 7 ug/L

   If hardness unknown, the CWQG is 2 ug/L

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 7  

At [CaCO3] ≤60 mg/L, nickel guideline = 25 ug/L.
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water   At [CaCO3]  >60 to ≤180 mg/L, nickel guideline (μg/L) = e

{0.76[ln(hardness)]+1.06}

  At [CaCO3] >180 mg/L, nickel guideline = 150 μg/L
3
 Aluminium Guideline for pH < 6.5 = 5 ug/L  

4
 At [CaCO3] = > 0 to < 17 mg/L, cadmium guideline = 0.04 μg/L    If hardness unknown, the CWQG is 25 ug/L

  Aluminium Guideline for pH > 6.5 = 100 ug/L    At [CaCO3] = ≥ 17 to ≤ 280 mg/L, cadmium guideline (μg/L) = 10
{0.83(log[hardness]) – 2.46 }

  At [CaCO3] = > 280 mg/L, cadmium guideline = 0.37 μg/L
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TABLE 4: TOTAL METALS in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

15-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17 15-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17 15-Jul-16 2-Nov-16 31-Jan-17 26-Apr-17 16-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 14-Jul-16
SW-DUP2   

14-Jul-16
1-Nov-16

SW-DUP2   

1-Nov-16
30-Jan-17

SW-DUP2 

30-Jan-17
25-Apr-17

SW-DUP2 

25-Apr-17

Aluminum µg/L 5 or 100 
3 5 930 240 520 410 120 210 510 220 200 330 510 3600 440 280 310 360 360 310 310

Antimony µg/L NG 20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 5 5 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 12 2.1 1.2 1.2 <1.0 <1.0 <1.0 <1.0

Barium µg/L NG 1000 9.5 15 3.9 4.8 19 6.4 7.7 4.6 2.7 9.4 2.9 36 11 19 20 7.0 7.1 7.2 7.0

Beryllium µg/L NG 5.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 1500 1200 <50 100 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Cadmium µg/L 0.04 - 0.37
 4 0.01 0.057 0.071 0.034 0.021 0.082 0.026 0.030 0.020 0.010 0.036 0.024 0.069 0.019 0.041 0.045 0.034 0.028 0.016 0.017

Calcium µg/L NG NG 5100 8600 2100 2800 9700 3800 4800 3300 2400 3200 240 4700 3900 5200 5400 1700 1700 2000 2000

Chromium µg/L 8.9 NG 2.2 <1.0 <1.0 3.8 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 1.6 7.4 1.0 3.4 <1.0 <1.0 <1.0 1.5 1.6

Cobalt µg/L NG 10 3.0 0.45 <0.40 0.50 4.3 0.71 1.3 <0.40 <0.40 0.60 <0.40 4.4 0.72 1.1 1.1 0.60 0.60 <0.40 <0.40

Copper µg/L 2 - 4 
5 2 2.8 <2.0 2.2 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 6.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Iron µg/L 300 300 1500 200 600 750 470 190 790 180 210 460 280 11000 2100 620 630 380 320 340 350
Lead µg/L 1 to 7 

6 1 2.0 <0.50 0.92 1.1 <0.50 <0.50 <0.50 0.51 <0.50 2.1 <0.50 6.6 1.0 <0.50 <0.50 0.61 <0.50 <0.50 0.50

Magnesium µg/L NG NG 3000 5000 1100 1500 4700 2100 2500 2100 1400 1600 680 4000 2400 4700 4800 1300 1300 1400 1300

Manganese µg/L NG 820 230 38 14 22 500 43 81 22 11 64 9.6 220 43 40 41 32 31 9.5 11

Mercury µg/L 0.026 0.026 <0.013 <0.013 0.017 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.055 <0.013 0.018 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Molybdenum µg/L 73 73 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L 25 - 150 
7 25 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6.3 <2.0 2.9 <2.0 <2.0 <2.0 <2.0 <2.0

Phosphorus µg/L NG NG <100 <100 <100 <100 <100 <100 <100 <100 <100 390 <100 310 <100 <100 <100 <100 <100 <100 <100

Potassium µg/L NG NG 2000 2500 2800 2600 1400 630 750 960 1200 1700 <100 2400 1600 1600 1600 730 730 1100 1100

Selenium µg/L 1 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L 0.25 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L NG NG 31000 40000 17000 20000 22000 20000 21000 9900 11000 11000 5600 12000 10000 16000 16000 9200 9500 11000 10000

Strontium µg/L NG 21000 38 65 13 19 70 27 32 24 17 24 3.4 29 24 32 34 12 12 13 14

Thallium µg/L 0.8 0.8 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG 20 3.4 5.7 8.1 <2.0 <2.0 9.5 <2.0 <2.0 5.5 2.4 170 12 4.0 4.1 5.5 4.4 6.2 5.7

Uranium µg/L 15 300 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.64 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Vanadium µg/L NG 6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Zinc µg/L 30 30 8.9 11 <5.0 <5.0 26 <5.0 5.7 <5.0 <5.0 5.5 <5.0 27 <5.0 11 9.9 6.4 6.0 <5.0 5.2

Notes:

NG - no guideline value - exceeds CCME guidelines
5  

At [CaCO3] = 0 to 120 mg/L, copper guideline = 2 ug/L.
6
 At [CaCO3] = 0 to ≤60 mg/L, lead guideline = 1 ug/L

value - exceeds NSE EQS   At [CaCO3] = 120 to 180 mg/L, copper guideline = 3 ug/L.   At [CaCO3] = >60 to ≤180 mg/L, lead guideline = e
{1.273[ln(hardness)]-4.705}

value - detection limit exceeds one or both guidelines   At [CaCO3] = > 180 mg/L, copper guideline = 4 ug/L.   At [CaCO3] = >180 mg/L, lead guideline = 7 ug/L

   If hardness unknown, the CWQG is 2 ug/L

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 7  

At [CaCO3] ≤60 mg/L, nickel guideline = 25 ug/L.
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water   At [CaCO3]  >60 to ≤180 mg/L, nickel guideline (μg/L) = e

{0.76[ln(hardness)]+1.06}

  At [CaCO3] >180 mg/L, nickel guideline = 150 μg/L
3
 Aluminium Guideline for pH < 6.5 = 5 ug/L  

4
 At [CaCO3] = > 0 to < 17 mg/L, cadmium guideline = 0.04 μg/L    If hardness unknown, the CWQG is 25 ug/L

  Aluminium Guideline for pH > 6.5 = 100 ug/L    At [CaCO3] = ≥ 17 to ≤ 280 mg/L, cadmium guideline (μg/L) = 10
{0.83(log[hardness]) – 2.46 }

  At [CaCO3] = > 280 mg/L, cadmium guideline = 0.37 μg/L
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TABLE 4: TOTAL METALS in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

19-Mar-16 15-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 19-Mar-16 15-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 19-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 19-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 19-Mar-16 14-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17

Aluminum µg/L 5 or 100 
3 5 4400 41000 680 640 1200 10000 40000 550 2200 620 390 840 1100 11000 380 410 850 33000 1600 1100 14000

Antimony µg/L NG 20 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0

Arsenic µg/L 5 5 10 38 4.0 2.2 22 2.4 8.4 <1.0 1.4 1.5 <1.0 2.3 2.4 7.6 <1.0 1.3 1.8 10 1.7 1.1 12
Barium µg/L NG 1000 78 360 26 8.2 49 110 220 5.7 35 6.4 5.1 15 19 59 6.3 8.1 11 140 9.4 6.8 160

Beryllium µg/L NG 5.3 <1.0 <10 <1.0 <1.0 <1.0 <1.0 2.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 1500 1200 <50 <500 130 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 55 <50 <50 <50 <50 <50 <50 <50

Cadmium µg/L 0.04 - 0.37
 4 0.01 0.28 2.1 0.088 0.040 0.068 0.46 0.98 0.049 0.24 0.050 0.041 0.060 0.13 0.58 0.038 0.046 0.16 1.1 0.077 0.044 0.81

Calcium µg/L NG NG 11000 52000 14000 4300 8500 8200 24000 1200 3000 8200 8100 15000 4800 6800 2700 2900 4500 30000 5500 5700 25000

Chromium µg/L 8.9 NG 7.2 45 2.1 1.5 3.2 4.6 17 <1.0 2.6 1.5 <1.0 2.5 2.2 16 1.2 1.5 1.6 25 2.3 1.4 13

Cobalt µg/L NG 10 4.9 22 2.6 1.1 2.8 5.2 12 1.0 2.2 0.71 0.75 3.2 2.6 6.1 0.66 0.48 1.2 6.9 1.1 0.53 6.0

Copper µg/L 2 - 4 
5 2 17 84 6.2 2.0 4.9 18 51 <2.0 6.9 6.5 3.6 5.4 13 36 4.6 4.2 11 51 5.7 3.2 35

Iron µg/L 300 300 32000 75000 3300 2300 17000 5800 13000 840 4200 1600 1000 10000 3500 18000 1200 2000 1300 14000 1600 930 18000
Lead µg/L 1 to 7 

6 1 16 140 2.7 1.1 6.6 43 110 0.67 7.5 2.1 0.64 1.7 7.0 27 0.68 0.97 6.5 110 4.3 3.7 47
Magnesium µg/L NG NG 2900 10000 5300 1600 2600 3800 9700 1500 2300 2300 2400 4100 1700 4200 1300 1200 1700 7800 2700 1700 6200

Manganese µg/L NG 820 630 2800 790 210 510 110 210 36 52 40 86 540 290 380 140 69 33 330 60 33 380

Mercury µg/L 0.026 0.026 0.19 0.19 0.022 0.018 0.028 0.24 0.50 0.030 0.042 <0.013 0.022 0.057 0.017 0.21 0.018 0.030 0.025 0.57 0.20 0.79 0.90
Molybdenum µg/L 73 73 <2.0 <20 <2.0 <2.0 <2.0 2.1 8.7 <2.0 <2.0 2.4 2.4 3.5 <2.0 3.5 <2.0 <2.0 <2.0 9.2 <2.0 <2.0 4.6

Nickel µg/L 25 - 150 
7 25 11 49 3.6 2.1 3.7 13 35 <2.0 5.1 2.4 <2.0 3.4 5.1 17 <2.0 <2.0 5.0 31 4.8 2.4 20

Phosphorus µg/L NG NG 1500 5100 140 <100 980 2500 5300 100 1800 350 <100 290 800 1100 240 130 660 5400 310 250 5200

Potassium µg/L NG NG 11000 13000 14000 4800 7500 1600 2200 1100 2000 13000 7700 15000 11000 20000 2400 3500 18000 14000 9300 3900 7600

Selenium µg/L 1 1 <1.0 <10 <1.0 <1.0 <1.0 1.5 5.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 8.0 <1.0 <1.0 2.6
Silver µg/L 0.25 0.1 0.10 1.1 0.12 <0.10 <0.10 0.15 0.55 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.16 <0.10 <0.10 <0.10 1.2 <0.10 <0.10 0.61
Sodium µg/L NG NG 14000 15000 17000 9500 9600 7000 14000 9300 9700 12000 13000 20000 12000 21000 6300 8900 16000 16000 15000 9900 9300

Strontium µg/L NG 21000 62 320 74 21 43 86 250 12 29 35 33 63 31 47 15 17 23 190 31 23 150

Thallium µg/L 0.8 0.8 <0.10 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG NG <2.0 <20 <2.0 <2.0 <2.0 <2.0 9.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8.4 5.8 2.3 <2.0

Titanium µg/L NG NG 100 520 17 7.7 23 100 360 3.1 27 18 7.9 20 38 310 9.5 12 16 390 29 17 230

Uranium µg/L 15 300 0.55 5.4 0.10 <0.10 0.14 0.77 3.3 <0.10 0.12 <0.10 <0.10 <0.10 0.13 0.57 <0.10 <0.10 0.11 3.7 0.18 0.10 1.2

Vanadium µg/L NG 6 9.9 56 2.6 <2.0 5.5 10 36 <2.0 2.7 <2.0 <2.0 3.1 3.4 31 <2.0 <2.0 <2.0 26 3.1 <2.0 16
Zinc µg/L 30 30 87 530 61 22 59 29 47 <5.0 19 12 8.5 12 23 70 12 12 21 120 9.3 11 94

Notes:

NG - no guideline value - exceeds CCME guidelines
5  

At [CaCO3] = 0 to 120 mg/L, copper guideline = 2 ug/L.
6
 At [CaCO3] = 0 to ≤60 mg/L, lead guideline = 1 ug/L

value - exceeds NSE EQS   At [CaCO3] = 120 to 180 mg/L, copper guideline = 3 ug/L.   At [CaCO3] = >60 to ≤180 mg/L, lead guideline = e
{1.273[ln(hardness)]-4.705}

value - detection limit exceeds one or both guidelines   At [CaCO3] = > 180 mg/L, copper guideline = 4 ug/L.   At [CaCO3] = >180 mg/L, lead guideline = 7 ug/L

   If hardness unknown, the CWQG is 2 ug/L

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 7  

At [CaCO3] ≤60 mg/L, nickel guideline = 25 ug/L.
2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water   At [CaCO3]  >60 to ≤180 mg/L, nickel guideline (μg/L) = e

{0.76[ln(hardness)]+1.06}

  At [CaCO3] >180 mg/L, nickel guideline = 150 μg/L
3
 Aluminium Guideline for pH < 6.5 = 5 ug/L  

4
 At [CaCO3] = > 0 to < 17 mg/L, cadmium guideline = 0.04 μg/L    If hardness unknown, the CWQG is 25 ug/L

  Aluminium Guideline for pH > 6.5 = 100 ug/L    At [CaCO3] = ≥ 17 to ≤ 280 mg/L, cadmium guideline (μg/L) = 10
{0.83(log[hardness]) – 2.46 }

  At [CaCO3] = > 280 mg/L, cadmium guideline = 0.37 μg/L
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TABLE 5: DISSOLVED METALS in Surface Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

14-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17 14-Jul-16 31-Oct-16 30-Jan-17 25-Apr-17 15-Jul-16 1-Nov-16 30-Jan-17 25-Apr-17 15-Jul-16 31-Oct-16
Lab-Dup 

1-Nov-16
31-Jan-17 26-Apr-17 14-Jul-16

SW-DUP2 

14-Jul-16
1-Nov-16

SW-DUP2 

1-Nov-16
30-Jan-17

SW-DUP2 

30-Jan-17
25-Apr-17

SW-DUP2 

25-Apr-17

Aluminum µg/L 5 or 100 
3 5 1800 540 590 590 830 380 380 650 320 600 610 230 190 180 460 360 280 290 280 280 320 320 310 310

Antimony µg/L NG 20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 5 5 1.7 <1.0 1.1 <1.0 1.0 <1.0 <1.0 2.4 1.1 1.6 2.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Barium µg/L NG 1000 8.6 2.0 2.7 3.9 7.8 2.4 3.0 11 21 7.6 8.7 8.0 14 14 3.9 4.5 8.0 7.9 16 16 6.9 6.8 6.7 6.7

Beryllium µg/L NG 5.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 1500 1200 <50 <50 <50 <50 <50 <50 <50 63 93 <50 <50 <50 96 100 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Cadmium µg/L 0.04 - 0.37
 4 0.01 0.11 0.032 0.035 0.046 0.072 0.020 0.029 0.038 0.042 0.033 0.037 0.044 0.063 0.062 0.028 0.017 0.016 0.016 0.056 0.031 0.021 0.028 0.015 0.019

Calcium µg/L NG NG 3000 810 1000 2200 4000 1300 1500 6500 16000 6200 7200 4700 8200 8000 2100 2900 3500 3400 4700 4700 1700 1700 2100 2100

Chromium µg/L 8.9 NG 1.7 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 1.3 2.7 1.4 2.5 <1.0 <1.0 <1.0 1.5 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cobalt µg/L NG 10 1.2 <0.40 <0.40 0.47 0.71 <0.40 <0.40 0.71 0.93 0.75 1.3 2.1 <0.40 <0.40 <0.40 <0.40 0.42 <0.40 0.55 0.55 0.54 0.56 <0.40 <0.40

Copper µg/L 2 - 4 
5 2 3.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6.0 2.3 3.1 3.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Iron µg/L 300 300 1200 520 550 630 610 300 290 3800 840 2000 2100 400 100 100 520 530 1200 1100 300 320 290 280 330 330
Lead µg/L 1 - 7 

6 1 8.0 3.1 2.9 2.6 3.1 1.1 1.4 2.9 0.67 0.87 0.98 0.69 <0.50 <0.50 1.1 0.68 0.64 0.65 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Magnesium µg/L NG NG 1800 460 560 1400 2700 980 1100 1900 4900 2000 2200 2700 5000 5000 1100 1500 2200 2200 3700 3500 1300 1300 1400 1400

Manganese µg/L NG 820 40 10 15 25 41 14 15 84 270 110 230 190 37 38 12 11 23 18 24 23 31 30 8.8 9.1

Molybdenum µg/L 73 73 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L 25 - 150 
7 25 6.1 <2.0 <2.0 2.1 2.9 <2.0 <2.0 3.6 2.0 2.8 3.2 2.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Phosphorus µg/L NG NG <100 <100 <100 <100 <100 <100 <100 140 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Potassium µg/L NG NG 9100 3800 4100 2500 3900 1800 1500 12000 13000 6900 7500 1900 3000 2800 2700 2600 1500 1500 1500 1500 710 710 1100 1100

Selenium µg/L 1 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L 0.25 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L NG NG 22000 9500 11000 9500 13000 7500 8200 15000 17000 11000 12000 30000 38000 38000 16000 21000 9800 9800 15000 14000 9000 9000 11000 11000

Strontium µg/L NG 21000 23 5.7 7.2 13 26 8.5 10 31 79 28 34 35 60 62 14 20 21 22 31 30 12 11 14 13

Thallium µg/L 0.8 0.8 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG 28 7.6 7.9 6.1 9.6 3.2 3.8 16 4.8 9.7 10 2.3 2.1 <2.0 5.5 5.1 6.5 7.3 2.6 2.8 3.5 3.4 5.2 5.2

Uranium µg/L 15 300 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Vanadium µg/L NG 6 3.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Zinc µg/L 30 30 16 5.9 9.1 8.2 13 6.9 8.0 19 38 35 32 8.9 11 11 7.1 6.4 6.4 6.4 11 9.6 7.9 8.6 6.2 5.8

Notes:

NG - no guideline value - exceeds CCME guidelines

value - exceeds NSE EQS

value - detection limit exceeds one or both guidelines

3
 1999 (Update 2015) CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life.

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for fresh water surface water

3
 Aluminium Guideline for pH < 6.5 = 5 ug/L  

4
 At [CaCO3] = > 0 to < 17 mg/L, cadmium guideline = 0.04 μg/L 7  

At [CaCO3] ≤60 mg/L, nickel guideline = 25 ug/L.

  Aluminium Guideline for pH > 6.5 = 100 ug/L    At [CaCO3] = ≥ 17 to ≤ 280 mg/L, cadmium guideline (μg/L) = 10
{0.83(log[hardness]) – 2.46 }

  At [CaCO3]  >60 to ≤180 mg/L, nickel guideline (μg/L) = e
{0.76[ln(hardness)]+1.06}

  At [CaCO3] = > 280 mg/L, cadmium guideline = 0.37 μg/L   At [CaCO3] >180 mg/L, nickel guideline = 150 μg/L

   If hardness unknown, the CWQG is 25 ug/L
5  

At [CaCO3] = 0 to 120 mg/L, copper guideline = 2 ug/L.
6
 At [CaCO3] = 0 to ≤60 mg/L, lead guideline = 1 ug/L

  At [CaCO3] = 120 to 180 mg/L, copper guideline = 3 ug/L.   At [CaCO3] = >60 to ≤180 mg/L, lead guideline = e
{1.273[ln(hardness)]-4.705}

  At [CaCO3] = > 180 mg/L, copper guideline = 4 ug/L.   At [CaCO3] = >180 mg/L, lead guideline = 7 ug/L

   If hardness unknown, the CWQG is 2 ug/L
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TABLE 6: GENERAL CHEMISTRY in Potable Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

Hose Inlet (Pre-treat)
DUP Inlet

(Pre-treat)
Inlet (Pre-treat) Inlet (Pre-treat)

Lab-DUP    Inlet 

(Pre-treat)

Inlet

(Pre-treat)

Lab Dup        

Inlet (Pre-treat)
Inlet (Pre-treat) Kitchen Tap Kitchen Tap Kitchen Tap Kitchen Tap

2-Feb-16 16-Mar-16 11-Jan-06 21-Mar-16 Lab Dup 2-Feb-16 16-Mar-16 16-Mar-16 15-Jul-16 19-Oct-16 19-Oct-16 31-Jan-17 31-Jan-17 25-Apr-17 15-Jul-16 19-Oct-16 31-Jan-17 25-Apr-17

Field pH pH 7-10.5 NG 6.58 6.6 - 6.7 - 6.64 5.43 5.43 5.51 5.9 - 5.94 - 5.60 5.76 5.9 6.23 5.66

Field Conductivity uS/cm NG NG 114 109 - 47 - 185 183 183 448 406 - 306 - 225 477 375 163 263

Field Temperature °C NG NG 12.07 11.36 - 9.19 - 7.37 7.42 7.42 13.37 13.5 - 7.94 - 9.62 14.76 13 7.32 9.55

Anion Sum me/L NG NG 1.51 1.48 1.19 1.35 - 2.64 2.86 2.88 5.54 3.32 - 2.51 - 3.55 - - - -

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 41 37 24 27 - 12 9.5 10 9 19 - 8.8 - 11 - - - -

Calculated TDS mg/L < 500 (AO) NG 97 95 95 110 - 150 170 170 320 200 - 150 - 200 - - - -

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 - <1.0 - - - -

Cation Sum me/L NG NG 1.36 1.41 1.36 1.50 - 2.30 2.55 2.63 5.20 3.24 - 2.25 - 3.15 - - - -

Colour TCU < 15 (AO) NG <5.0 <5.0 <5.0 <5.0 - <5.0 13 5.7 <5.0 <5.0 - 17 - 6.3 - - - -

Conductivity uS/cm NG NG 130 140 130 120 - 260 290 290 560 360 - 280 - 390 - - - -

Chloride (Cl) mg/L < 250 (AO) 250 15 16 12 14 - 78 87 87 180 92 - 77 - 110 - - - -

Sulphate (SO4) mg/L < 500 (AO) NG 12 12 17 20 - 8.7 9.5 10 17 15 - 8.0 - 12 - - - -

Hardness (CaCO3) mg/L NG NG 45 45 37 37 - 23 22 23 34 33 - 21 - 25 - - - -

Ion Balance (% Difference) % NG NG 5.23 2.42 6.51 5.26 - 6.88 5.73 4.54 3.17 1.22 - 5.46 - 5.97 - - - -

Langelier Index (@ 20C) N/A NG NG -1.58 -1.70 (2.14) -2.05 - -3.27 -3.33 -3.32 -3.30 -2.73 - -3.31 - -3.28 - - - -

Langelier Index (@ 4C) N/A NG NG -1.84 -1.95 (2.39) -2.30 - -3.52 -3.58 -3.57 -3.55 -2.98 - -3.56 - -3.53 - - - -

Nitrate (N) mg/L 10 (MAC) NG 0.45 0.42 <0.05 <0.050 - 0.15 0.093 0.10 0.11 0.12 - 0.092 - 0.13 - - - -

Nitrate + Nitrite mg/L NG NG 0.45 0.42 <0.05 <0.050 - 0.15 0.093 0.10 0.11 0.12 - 0.092 - 0.13 - - - -

Nitrite (N) mg/L 1 (MAC) NG <0.010 <0.010 <0.01 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 - - - -

Nitrogen (Ammonia Nitrogen) mg/L NG NG <0.050 <0.050 <0.05 0.11 - 0.051 <0.050 <0.050 <0.050 <0.050 - <0.050 - <0.050 - - - -

Orthophosphate (P) mg/L NG NG 0.015 0.012 <0.01 0.013 - <0.010 <0.010 0.012 <0.010 0.014 - <0.010 - <0.010 - - - -

pH pH 7-10.5 NG 7.00 6.93 6.84 6.89 - 6.19 6.28 6.23 6.20 6.39 - 6.31 - 6.21 - - - -

Reactive Silica (SiO2) mg/L NG NG 16 14 23 22 - 5.9 5.4 5.7 7.4 11 - 5.6 - 5.7 - - - -

Saturation pH (@ 20C) N/A NG NG 8.59 8.63 8.98 8.94 - 9.47 9.61 9.54 9.50 9.12 - 9.62 - 9.49 - - - -

Saturation pH (@ 4C) N/A NG NG 8.84 8.88 9.23 9.19 - 9.72 9.86 9.79 9.75 9.37 - 9.87 - 9.74 - - - -

Total Alkalinity (Total as CaCO3) mg/L NG NG 41 37 24 27 - 12 9.5 10 9 19 - 8.8 - 11 - - - -

Total Organic Carbon (C) mg/L NG NG <0.50 <0.50 <0.5 0.58 0.6 0.56 0.74 0.61 0.95 0.79 0.66 0.61 - 0.90 - - - -

Turbidity NTU 1 (MAC)
3 NG 0.49 0.71 39 52 - 0.66 0.37 0.40 1.20 0.69 - 0.34 0.37 0.42 - - - -

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG (1) Elevated reporting limit due to sample matrix.

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS (2) Reporting limit was increased due to turbidity.

NG - no guideline (3) The sample was decanted due to sediment.

NR -data not recorded due to equipment malfunction (4) Elevated reporting limit due to blank performance.

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 Guideline applies to individual filter turbidity for municipal systems using surface water or groundwater under the direct influence of surface water.

PARAMETER UNITS
NSE Tier 1 

EQS
2 

Health Canada 

Drinking 

Water 

Guidelines
1

PW3PW2

Dug Drilled

PW2A

Sample ID



TABLE 6: GENERAL CHEMISTRY in Potable Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

2-Feb-16 16-Mar-16 15-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17

Field pH pH 7-10.5 NG 6.95 6.25 6.11 6.06 5.43 5.59

Field Conductivity uS/cm NG NG 234 99 183 NR 295 180

Field Temperature °C NG NG 10.24 7.28 10.45 10 8.93 9.95

Anion Sum me/L NG NG 3.29 2.77 2.63 2.62 2.60 2.63

Bicarb. Alkalinity (calc. as CaCO3) mg/L NG NG 58 61 63 65 69 69

Calculated TDS mg/L < 500 (AO) NG 190 170 160 160 160 160

Carb. Alkalinity (calc. as CaCO3) mg/L NG NG <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L NG NG 2.80 2.62 2.5 2.53 2.61 2.54

Colour TCU < 15 (AO) NG <5.0 <5.0 5.4 <5.0 <5.0 <5.0

Conductivity uS/cm NG NG 290 250 240 270 260 260

Chloride (Cl) mg/L < 250 (AO) 250 68 47 41 40 37 37

Sulphate (SO4) mg/L < 500 (AO) NG 10 10 9.9 9.3 8.2 9.9

Hardness (CaCO3) mg/L NG NG 83 83 85 84 84 87

Ion Balance (% Difference) % NG NG 8.05 2.78 2.53 1.75 0.190 1.74

Langelier Index (@ 20C) N/A NG NG -0.950 -0.737 -0.469 -0.720 -0.609 -0.588

Langelier Index (@ 4C) N/A NG NG -1.20 -0.987 -0.719 -0.970 -0.859 -0.839

Nitrate (N) mg/L 10 (MAC) NG <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate + Nitrite mg/L NG NG <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L 1 (MAC) NG <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L NG NG 0.068 0.068 <0.050 0.052 0.050 <0.050

Orthophosphate (P) mg/L NG NG 0.017 0.020 0.016 0.020 0.018 <0.010

pH pH 7-10.5 NG 7.29 7.47 7.71 7.44 7.53 7.53

Reactive Silica (SiO2) mg/L NG NG 21 21 22 22 22 21

Saturation pH (@ 20C) N/A NG NG 8.24 8.20 8.18 8.16 8.14 8.12

Saturation pH (@ 4C) N/A NG NG 8.49 8.45 8.43 8.41 8.39 8.37

Total Alkalinity (Total as CaCO3) mg/L NG NG 58 61 63 65 69 69

Total Organic Carbon (C) mg/L NG NG <0.50 <0.50 0.5 0.54 0.72 0.63

Turbidity NTU 1 (MAC)
3 NG 12 7.4 14 14 66 6.2

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG (1) Elevated reporting limit due to sample matrix.

MAC - Maximum Acceptable Concentration value - exceeds NSE EQS (2) Reporting limit was increased due to turbidity.

NG - no guideline (3) The sample was decanted due to sediment.

NR -data not recorded due to equipment malfunction (4) Elevated reporting limit due to blank performance.

1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 Guideline applies to individual filter turbidity for municipal systems using surface water or groundwater under the direct influence of surface water.

NSE Tier 1 

EQS
2 

Sample ID

Inlet (Pre-treat)

PW8
PARAMETER UNITS

Health Canada 

Drinking 

Water 
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1



TABLE 7: TOTAL METALS in Potable Water

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

Hose Inlet (Pre-treat)
DUP             

Inlet (Pre-treat)
Inlet (Pre-treat)

Lab Dup          

Inlet (Pre-treat)
Inlet (Pre-treat) Inlet (Pre-treat) Inlet (Pre-treat)

2-Feb-16 16-Mar-16 11-Jan-06 21-Mar-16 2-Feb-16 16-Mar-16 16-Mar-16 15-Jul-16 15-Jul-16 19-Oct-16 31-Jan-17 25-Apr-17 15-Jul-16 19-Oct-16 31-Jan-17 25-Apr-17

Aluminum µg/L 100
 3 NG 12 24 <10 24 110 110 110 170 170 59 94 95 160 53 91 91

Antimony µg/L 6 (MAC) 6 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 10 (MAC) 10 <1.0 <1.0 9 23 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Barium µg/L 1000 (MAC) 1000 8.1 8.1 <5.0 3.5 18 19 20 41 41 22 16 22 40 19 16 21

Beryllium µg/L NG 4 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 5000 (MAC) 5000 <50 <50 <5.0 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Cadmium µg/L 5 (MAC) 5 0.025 0.038 <0.3 0.067 0.072 0.063 0.055 0.11 0.10 0.050 0.054 0.051 0.10 0.046 0.040 0.046

Calcium µg/L NG NG 14000 14000 9500 9400 6500 6200 6500 9400 9300 9800 6300 7100 9300 9100 6000 7200

Chromium µg/L 50 (MAC) 50 <1.0 <1.0 <2.0 3.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cobalt µg/L NG 10 <0.40 <0.40 <1.0 0.70 <0.40 <0.40 <0.40 0.62 0.59 0.67 <0.40 <0.40 0.61 0.72 <0.40 <0.40

Copper µg/L  ≤1000 (AO) NG 86 59 6 67 260 7.5 6.3 8.3 8.3 2.7 5.2 6.9 69 60 76 100

Iron µg/L ≤300 (AO) NG <50 <50 3600 8300 120 210 180 380 380 250 530 200 180 240 440 220

Lead µg/L 10 (MAC) 10 1.3 1.1 2.0 7.2 15 1.1 1.1 1.9 1.8 0.68 0.99 1.6 0.69 <0.50 <0.50 <0.50

Magnesium µg/L NG NG 2600 2600 3300 3200 1600 1700 1700 2700 2700 2100 1400 1600 2600 1900 1400 1700

Manganese µg/L ≤50 (AO) NG 9.8 10 160 480 30 42 44 110 110 140 28 41 100 140 27 42

Mercury µg/L 1 (MAC) 1 <0.013 0.020 - - <0.013 0.013 <0.013 - - - - - - - - -

Molybdenum µg/L NG 70 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L NG 100 <2.0 <2.0 <2.0 9.3 7.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Phosphorus µg/L NG NG <100 <100 <100 140 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Potassium µg/L NG NG 1700 1600 900 870 690 680 730 1000 1000 900 740 750 1000 830 710 770

Selenium µg/L 50 (MAC) 10 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L NG 100 <0.10 <0.10 <0.5 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L < 200,000 (AO) 200,000 9400 11000 11000 10000 42000 48000 49000 100000 100000 59000 41000 60000 98000 52000 41000 61000

Strontium µg/L NG 4400 77 83 40 38 33 37 38 65 65 55 32 40 64 51 31 40

Tellurium µg/L NG NG - - - - - - - - - - - <2.0 - - - <2.0

Thallium µg/L NG 2 <0.10 <0.10 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG 4400 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Uranium µg/L 20 (MAC) 20 <0.10 <0.10 <0.1 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Vanadium µg/L NG 6.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Zinc µg/L ≤5000 (AO) 5000 33 29 20 380 210 39 24 31 11 29 29 11 8.1 12 8.9

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value -exceeds NSE EQS

OG - Operational Guideline
NG - no guideline
1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only; does not apply to naturally occuring aluminum in groundwater

PARAMETER UNITS
NSE Tier 1 

EQS
2 

Health Canada 

Drinking Water 

Guidelines
1

PW3

Sample ID

Kitchen Tap

PW2   PW2A

Dug Drilled



TABLE 7: TOTAL METALS in Potable Water continued

Client: Town of Yarmouth

Site Location: Lake George Road, Lake George, NS

Englobe Project No.: P-0010903

2-Feb-16 16-Mar-16 15-Jul-16 31-Oct-16 31-Jan-17 26-Apr-17

Aluminum µg/L 100
 3 NG 5.7 <5.0 7.5 6.7 22 6.1

Antimony µg/L 6 (MAC) 6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Arsenic µg/L 10 (MAC) 10 1.1 1.1 2.3 1.8 8.7 1.5

Barium µg/L 1000 (MAC) 1000 18 18 18 17 19 18

Beryllium µg/L NG 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bismuth µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron µg/L 5000 (MAC) 5000 <50 <50 <50 <50 <50 <50

Cadmium µg/L 5 (MAC) 5 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Calcium µg/L NG NG 24000 24000 25000 25000 25000 26000

Chromium µg/L 50 (MAC) 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cobalt µg/L NG 10 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Copper µg/L  ≤1000 (AO) NG 21 <2.0 <2.0 <2.0 5.3 <2.0

Iron µg/L ≤300 (AO) NG 1000 800 1600 1600 6300 980

Lead µg/L 10 (MAC) 10 7.5 <0.50 <0.50 <0.50 <0.50 <0.50

Magnesium µg/L NG NG 5500 5400 5600 5400 5200 5400

Manganese µg/L ≤50 (AO) NG 420 350 260 280 260 250

Mercury µg/L 1 (MAC) 1 <0.013 <0.013 - - - -

Molybdenum µg/L NG 70 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Nickel µg/L NG 100 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Phosphorus µg/L NG NG <100 <100 <100 <100 120 <100

Potassium µg/L NG NG 1600 1600 1600 1600 1700 1800

Selenium µg/L 50 (MAC) 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Silver µg/L NG 100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium µg/L < 200,000 (AO) 200,000 25000 20000 16000 17000 15000 16000

Strontium µg/L NG 4400 140 150 150 150 160 150

Tellurium µg/L NG NG - - - - - <2.0

Thallium µg/L NG 2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Tin µg/L NG 4400 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium µg/L NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Uranium µg/L 20 (MAC) 20 <0.10 <0.10 <0.10 <0.10 0.15 <0.10

Vanadium µg/L NG 6.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Zinc µg/L ≤5000 (AO) 5000 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Notes:

AO - Aesthetic Objective value - exceeds Health Canada DWQG

MAC - Maximum Acceptable Concentration value -exceeds NSE EQS

OG - Operational Guideline
NG - no guideline
1 
2017 Health Canada Canadian  Water Quality Guidelines for Community (Drinking) Water (HCDWQ )

2
 2013 NSE Tier 1 Environmental Quality Standards (EQS) for potable water at a residential site with coarse-grained soil

3
 For municipal treatment systems only; does not apply to naturally occuring aluminum in groundwater

Sample ID

PW8
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PARAMETER UNITS

Health Canada 
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1
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2 



TABLE 8: METALS in Sediment

Client: Town of Yarmouth

Site Location: 2014 Lake George Road, Lake George, NS

Englobe Project No.: 21347

SW2 SW3 SW12 SW14 BACK2

(0 - 0.2m) Lab-Dup (0 - 0.2m) (0 - 0.2m) (0 - 0.2m) (0 - 0.2m) (0 - 0.2m)

15-Jul-16 15-Jul-16 14-Jul-16 15-Jul-16 15-Jul-16 15-Jul-16 14-Jul-16

Aluminum (Al) mg/kg NG 12000 12000 2800 5300 6600 13000 10000

Antimony (Sb) mg/kg 25 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Arsenic (As) mg/kg 17 2.7 2.8 4.0 8.0 2.5 21 21

Barium (Ba) mg/kg NG 15 15 21 33 44 19 55

Beryllium (Be) mg/kg NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Bismuth (Bi) mg/kg NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Boron (B) mg/kg NG <50 <50 <50 <50 <50 <50 <50

Cadmium (Cd) mg/kg 3.5 <0.30 <0.30 <0.30 <0.30 0.52 <0.30 <0.30

Chromium (Cr) mg/kg 90 26 27 3.2 9.5 7.0 25 23

Cobalt (Co) mg/kg NG 9.1 9.0 1.5 4.4 2.9 24 9.6

Copper (Cu) mg/kg 197 5.8 6.2 5.9 6.4 14 6.5 8.6

Iron (Fe) mg/kg 43,766 19000 19000 3000 16000 7900 31000 36000

Lead (Pb) mg/kg 91.3 13 13 20 13 41 26 10

Lithium (Li) mg/kg NG 27 28 <2.0 7.3 <2.0 25 35

Manganese (Mn) mg/kg 1,100 370 370 68 400 66 1100 270

Mercury mg/kg 0.486 0.10 <0.10 0.24 0.12 0.34 <0.10 <0.10

Molybdenum (Mo) mg/kg NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2

Nickel (Ni) mg/kg 75 24 24 4.1 7.8 10 21 12

Rubidium (Rb) mg/kg NG 6.4 6.2 2.3 6.5 2.6 5.4 27

Selenium (Se) mg/kg 2 <1.0 <1.0 <1.0 <1.0 1.1 1.2 <1.0

Silver (Ag) mg/kg 1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Strontium (Sr) mg/kg NG 7.8 8.2 23 20 24 11 5.6

Thallium (Tl) mg/kg NG <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.14

Tin (Sn) mg/kg NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Uranium (U) mg/kg NG 0.40 0.38 0.26 0.48 0.67 0.62 0.69

Vanadium (V) mg/kg NG 17 17 3.5 9.1 11 37 47

Zinc (Zn) mg/kg 315 49 52 17 38 25 52 39

Notes: value - value exceeds NSE standard

NG - no guideline

1
 2013 Nova Scotia Environment Tier 1 Environmental Quality Standards for freshwater sediment.
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1
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Appendix 3 Laboratory Certificates 
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22 Jul 2016 17:51:48 -03:00
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