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Executive Summary 

GHD Limited (GHD) was retained by Comox-Strathcona Waste Management (CSWM), a function of 
the Comox Valley Regional District (CVRD), to complete the 2019 water quality monitoring and 
prepare this Annual Operations and Monitoring Report (Annual Report) for the Campbell River 
Waste Management Centre (Site or CRWMC). The objective of this Annual Report is to summarize 
the developmental progress and environmental monitoring for the Site during the 2019 calendar year 
(Reporting Period). The Annual Report contains the information required by Section 10.6 of the 
Landfill Criteria for Municipal Solid Waste (Landfill Criteria), Section 25.3 of the 2012 
Comox-Strathcona Solid Waste Management Plan (SWMP), and Section 3.2 of the Operational 
Certificate (OC) MR-02401. 

The Site is located on Crown Lands within the city limits of Campbell River, British Columbia (BC) at 
6700 Argonaut Road approximately 7.5 kilometres (km) west of the city centre. The Site is owned by 
the CVRD and operated by Berry & Vale Contracting Ltd. under contract with the CVRD. The 
authorized works include the municipal solid waste landfill and related appurtenances. 

Site Operations and Development 

During the 2019 calendar year, approximately 27,318 tonnes of waste was landfilled at the Site, 
resulting in an updated per capita disposal rate estimate of 0.63 tonnes/year. Approximately 
2,347 tonnes of waste was diverted from the landfill to the end of the Reporting Period. 
Approximately 91,508 m3 of airspace remains under the current design contours. At this time, the 
Landfill is forecasted to reach final capacity in early 2022. 

The BC Ministry of Environment and Climate Change Strategy (ENV) is currently working to amend 
the Site’s OC. The initial draft of the OC was provided to the CVRD in November 2019. At the time 
of preparing this Annual Report, the OC amendment process is still in progress. 

Construction for final closure for landfill at the Site is scheduled to be complete by late 2023. The 
detailed design of final cover system including the LFG collection system is scheduled to occur in 
late 2020/early 2021. Construction of the final cover system, LFG collection system, and flare 
compound for the Site is currently scheduled to commence in concurrence with the closure of the 
Landfill in 2022 to 2023. 

As recommended in the 2018 Annual Operations and Monitoring Report (GHD, 2019) repairs were 
made to the riser pipes of HBT94-1, HBT94-2, and HBT94-3, the steel casing was repaired on 
AG99-06, and monitoring wells EBA04-3 and EBA04-4 were decommissioned. A new monitoring 
well, MW04-19 was installed west of the surface water management pond in October 2019. 

In 2019 the CVRD continued the staged implementation of Site improvements through the 
construction of surface water management works in areas of the landfill which had reached final 
contours. This included the following: 

• Completion of the surface water management pond including inlet and outlet structures and 
ditching in Block J at the Site. 

• Improvements to the Landfill’s north perimeter surface water ditching and south surface water 
management piping. 
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Environmental Monitoring 

Groundwater was observed to flow towards the east across the Site based on water levels 
measured during the reporting period, which is consistent with previous years. There is 
approximately a 35 m drop in groundwater elevations between background location MW01-16 and 
Site monitoring location HBT94-1. In general, groundwater elevation data collected in 2019 showed 
lower groundwater levels than recent monitoring years. 

Downward vertical gradients were observed at nested wells EBA04-6/EBA04-7 and 
MW03-18/AG99-05 in 2019. Vertical gradients at EBA04-6 and EBA04-7 have historically been 
downward. MW03-18 was installed in summer 2018, therefore, limited groundwater elevation data 
for this location has been collected to date. 

Analytical results for groundwater and surface water samples are compared to the BC Contaminated 
Sites Regulation (CSR) (BC Reg. 375/96 including amendments up to BC Reg. 253/2016, 
November 1, 2017) Schedule 3.2 Column 3 (Aquatic Life - Freshwater) (FAW) and Schedule 3.2 
Column 6 (Drinking Water) (DW). 

Surface water analytical results are compared to the British Columbia Approved Water Quality 
Guidelines: Aquatic Life, Wildlife & Agriculture (BC ENV, 2018), BC Source Drinking Water Quality 
Guidelines (ENV, 2017), and BC Working Water Quality Guidelines: Aquatic Life, Wildlife & 
Agriculture (BC Ministry of Environment [MOE], 2017) (WQG) for drinking water (DW) and the 
protection of freshwater aquatic life (FWAL). 

No landfill derived impacts were observed in groundwater quality at background monitoring well 
MW01-16. Groundwater quality at monitoring well MW01-16 is considered to be representative of 
background groundwater quality at the Site. 

Leachate impacts continue to be observed in groundwater at monitoring wells located in the Landfill 
Area monitoring wells EBA04-6, HBT94-1, HBT94-2 and HBT94-3. Manganese concentrations were 
greater than the CSR DW standards during one or more monitoring events in 2019 at HBT94-1. 

Discernible changes to the shallow downgradient groundwater quality at EBA11-1 were observed 
with increased manganese, iron, chloride, hardness, and alkalinity concentrations. Manganese 
concentrations exceeded the drinking water quality CSR standard for one monitoring event 
(November) in 2019. Further monitoring at this location is required to determine the potential source 
of this change in groundwater quality. 

Shallow downgradient groundwater quality southeast of the Site at MW02-18 appears to show some 
level of leachate derived impacts. Leachate parameters are elevated in water collected from 
MW02-18 and analytical results for manganese were greater than the applicable CSR standards. 
However, monitoring well MW02-18 is located adjacent to a historic dumping ground, therefore, it is 
difficult to determine if groundwater quality is adversely affected by the dumping ground, the Site, or 
both. 

Deep downgradient groundwater quality southeast of the Site at AG99-01, AG99-02, AG99-04, and 
AG99-05 remains generally stable over time with minimal leachate impacts observed. Groundwater 
quality results from monitoring wells southeast and downgradient of the Site (AG99-01, AG99-02, 
AG99-04, and AG99-05) were below the applicable CSR standards for all parameters analyzed in 



 

 

GHD | 2019 Operations and Monitoring Report | 056484 (48) | Page iii 

2019 with the exception of vanadium concentrations detected at AG99-02 during all monitoring 
events. The source of vanadium in groundwater quality at AG99-02 is not known at this time. 

Surface water quality monitoring results obtained in 2019 from SW-1 (tributary of Cold Creek) and 
SW03-17 (unnamed pond upstream of SW-1) were assessed. Based on the results from the surface 
water samples, the presence of leachate impacts are not suspected, based on low level of leachate 
indicator parameters including alkalinity, ammonia, chloride, and conductivity levels. 

Recommendations 

Based on the findings of the 2019 Annual Operations and Monitoring Report, the following 
recommendations are made: 

Operations 

• Continue operating the landfill implementing the 2017 DOCP fill plan. 

• Proceed with preparing a Closure Plan report for the Landfill as per the Landfill Criteria. The 
Landfill is forecasted to reach capacity in approximately 2 years (first quarter of 2022). 

• Monitoring wells MW01-16, MW04-19, AM02-19, HBT94-1, HBT94-2, HBT94-3 and AG99-06 
were surveyed/resurveyed in November 2019. Comparison of the survey results with the 
historical survey results indicate some disparities. It is recommended that the CVRD resurvey all 
existing monitoring wells to obtain accurate coordinates and elevations to assist with 
hydrogeological interpretation. 

• Complete the detailed design of the landfill gas collection system in 2020/2021 in preparation for 
construction in 2022/2023 to comply with the requirements of the LFG Regulation. 

Monitoring Program 

• Monitoring well MW04-19 was installed in October 2019. It is recommended that this well be 
included in the 2020 monitoring program. 

• Include recording the water level measurements as measured at the Ladore Dam by BC Hydro 
with the Site’s EMP. 

• Include the SWM Pond in the Site’s surface water monitoring program. 

• Proceed with installing the three proposed monitoring wells at the Site in accordance with 
schedule provided in the 2017 DOCP, either in 2020 or 2021 
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1. Introduction 

GHD was retained by Comox-Strathcona Waste Management (CSWM), a function of the Comox 
Valley Regional District (CVRD), to complete the 2019 water quality monitoring and prepare this 
Annual Operations and Monitoring Report (Annual Report) for the Campbell River Waste 
Management Centre (CRWMC or Site). 

1.1 Objectives and Scope 

The purpose of this Annual Report is to summarize the Site operations and development activities 
carried out during the reporting period and to provide and assess the Site environmental monitoring 
data for the 2019 calendar year (Reporting Period). The Annual Report contains the following 
information in accordance with Section 10.6 of the Landfill Criteria for Municipal Solid Waste (Landfill 
Criteria) (BC MOE, 2016), Section 25.3 of the 2012 Comox Strathcona Solid Waste Management 
Plan (SWMP) (AECOM, 2013), and Section 3.2 of the Site’s Operational Certificate (OC) MR-02401 
(attached as Appendix A): 

• A review of the preceding year of operation, plans for the next year and any new information or 
proposed changes relating to the facility (Sections 3.2, 3.3, 3.11). 

• A summary of the landfill operation equipment (Section 3.1). 

• Closure works completed (Section 3.3.2). 

• Summary of complaints received and the actions taken as a result of the complaint 
(Section 3.4). 

• Identification of non-compliance items and proposed action plan and schedule to reach 
compliance (if applicable). (Section 3.5). 

• Progress report on efforts to resolve previously identified non-compliance items (if applicable). 
(Section 3.5). 

• Landfill gas quantities collected, flared, and utilized (Section 3.6). 

• The tonnage of each type of waste discharged into the landfill or diverted (Section 3.7). 

• An updated estimate of the municipal solid waste (MSW) per capita disposal rate 
(Section 3.7.1). 

• A waste area population table including adjusted projected population for the estimated facility 
life (Section 3.7). 

• A survey including volume changes, on required frequency (Section 3.8). 

• The remaining site life and capacity update (Section 3.9). 

• Update to the closure and post-closure liability fund estimate (Section 3.10). 

• Comparison of the water quality monitoring data with the performance criteria in Section 4 of the 
Landfill Criteria for Municipal Solid Waste and the Guidelines for Environmental Monitoring at 
Municipal Solid Waste Landfills, interpretation of the monitoring data, identification and 
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interpretation or irregularities and trends, recommendations, and any proposed changes to the 
monitoring program (Section 5.0). 

1.2 Regulatory Settings 

The landfill currently operates under OC MR-02401, issued on December 2, 2003, by the British 
Columbia Ministry of Environment (MOE). OC MR-02401 replaced the original permit, which was 
issued in November 1973 and last amended in July 1992 (CH2MHILL, 2009). A copy of OC 
MR-02401 is included in Appendix A. Refuse authorized for disposal at the Site is characterized as 
“municipal solid waste as defined under the Waste Management Act”. 

Groundwater quality for the Site has been historically compared to the BC Contaminated Sites 
Regulation (CSR) (BC Reg. 375/96 including amendments) Schedule 10 (Schedule 10) Column V 
(Drinking Water) (DW) and Schedule 6 (Schedule 6) Column II (Aquatic Life, Freshwater) (FAW) and 
Column V (Drinking Water) (DW). On November 1, 2017, the Stage 10 (Omnibus) and Stage 11 
(Housekeeping) amendments came into effect, thus replacing the CSR Standards listed above. The 
CSR standards applied in this Annual Report are: 

• Schedule 3.2 Generic Numerical Water Standards Column 3 (Aquatic Life, Freshwater [FAW])

• Schedule 3.2 Generic Numerical Water Standards Column 6 (Drinking Water [DW])

The appropriate groundwater standards that apply to the Site depend on the current and future 
potential groundwater and surface water uses in the vicinity of the Site and the potential for 
groundwater or surface water at the Site to flow to surface water bodies that support aquatic life in 
the vicinity of the Site. The BC Ministry of Environment and Climate Change Strategy (ENV) 
(formerly the BC MOE) Protocol 21 Water Use Determination (Protocol 21) provides the criteria for 
selecting the appropriate CSR standards for water quality. 

Protocol 21 specifies that Aquatic Life (AW) standards apply to groundwater quality at sites located 
within a 500 metre (m) radius of a surface water body. According to iMapBC, accessed February 12, 
2019, the Site is located less than 500 m from two fresh surface water bodies: McIvor Lake and an 
ephemeral tributary of Cold Creek. McIvor Lake is upgradient of the Site and is not a receptor of any 
groundwater discharge from the Site. The tributary of Cold Creek is downgradient of the Site and 
may potentially be a receptor of groundwater discharge from the Site. Therefore, freshwater AW 
standards apply to groundwater at the Site. 

Based on the information obtained from iMapBC, accessed March 9, 2020, three water supply wells 
are located within a 500 m radius from the Site listed for Private Domestic use. Additionally, based 
on GHD’s correspondence with the owner of the adjacent property, located at 5900 Argonaut Road, 
there is an unregistered shallow dug well located on the 5900 Argonaut Road property, which is 
located less than 500 m from the Site. GHD understands the well is used for domestic purposes at 
this time. The DW CSR standards have been applied to the Site in accordance with 
Protocol 21.

Surface water analytical results are also compared to the British Columbia Approved Water Quality 
Guidelines: Aquatic Life, Wildlife & Agriculture (ENV, 2018), BC Source Drinking Water Quality 
Guidelines (ENV, 2017), and BC Working Water Quality Guidelines: Aquatic Life, Wildlife & 
Agriculture (BC MOE, 2017) (WQG) for drinking water (DW) the protection of freshwater aquatic life 
(FWAL). 
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1.3 Annual Report Organization 

The Annual Report is organized into the following sections: 

• Section 1. Introduction 

• Section 2. Site Background 

• Section 3. Site Operations and Development 

• Section 4. Environmental Monitoring Program 

• Section 5. Environmental Monitoring Results 

• Section 6. Summary  

• Section 7. Recommendations 

• Section 8. References 

2. Site Background 

2.1 Site Location 

A Site location map is presented on Figure 2.1 and a Site Plan is presented on Figure 2.2. 
Figure 2.3 presents the land zoning uses in the area surrounding the Site. 

The Site is located on Crown Lands within the city limits of Campbell River, BC at 6700 Argonaut 
Road, approximately 7.5 kilometres (km) west of the city centre. The legal description for the 
southern half of the Site is Block M, all part of District Lot 85, Sayward District. The legal description 
of the northern portion of the Site is Block J, all part of District Lot 85, Sayward District. The previous 
legal land description for Block M was “Block C, together with that part of Block A, and that part of 
Block K, all part of District Lot 85, Sayward District”. The aforementioned lands were all combined 
into Block M as per Land Lease V934579 dated January 8, 2019 from the Ministry of Forests, Lands 
and Natural Resource Operations. 

A portion of Block M and a majority of Block J are located within the ALR as set out by the ALC. The 
CVRD has received a variance from the ALC with regards to the current location of the sanitary 
landfill and stormwater management pond where they overlap with ALR lands. The ALR boundary 
also includes land parcels located north and east of the Site as illustrated in Figure 2.4. 

The total Site area is 29.7 hectares. The Site is currently zoned as Industrial Four (I-4) under the 
City of Campbell River Bylaw No. 3250, 2006, consolidated to bylaw 3743, 2019 (last amended 
November 4, 2019).  

Island Ready Mix is located immediately to the west of the Site and houses operations and 
equipment for concrete manufacturing and a gravel pit. West Shore Aggregates Ltd. operates a 
gravel pit immediately to the south of the Site. The West Shore Aggregates property also has a 
landfill permitted to discharge refuse from “dryland log sorting, land clearing, construction and 
demolition operations” under permit PR-07730. 
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Mature forests situated on Crown Land are located to the north and east of the Site. There are three 
residential dwellings located approximately 500 m to the northeast of the landfill footprint. The 
property immediately to the east of Block J is occupied by a single dwelling residential lot. 

There are also several active and historical industrial operations in the vicinity of the Site. Active 
industrial operations include an auto scrap yard, three construction waste landfills (permits 
PR-07730, PR-10807, and PR-9081), aggregate extraction pits, an asphalt paving plant, and an 
Emcon facility, which includes a salt storage shed. Historical operations in the area include a crane 
operation, which housed facilities for cleaning copper coated fish farm nets, and a metal scrap yard. 

2.2 Landfill Development 

Prior to waste disposal operations at the Site, the Site operated as an aggregate extraction facility in 
the 1950s. According to CH2MHILL’s 2009 closure plan, the Site was then used as an unregulated 
dump site prior to the 1970s. Waste burning took place at the Site as well as disposal of liquid 
wastes (EBA, 2014). The City of Campbell River took over Site operations in the mid 1970s until 
ownership was transferred to the CVRD in 1999 (EBA, 2014). A private contractor, Berry & Vale 
Contracting Ltd. (Berry & Vale), has operated the Site under contract with the CVRD since 1996. 

According to the SWMP, the Site was projected to reach its capacity in early 2012. A transfer station 
was constructed in 2011 to divert certain incoming waste streams to the Comox Valley Waste 
Management Centre (CVWMC). In 2014, a mechanically stabilized earth wall (MSE wall) was 
constructed along the southeastern Site boundary with the aim of addressing slope re-grading 
concerns and adding approximately five years of Site life. 

Landfilling currently occurs on Block M. Block J is primarily utilized for extraction of sand and gravel 
for use as cover material within the landfill. An updated 2017 Design, Operations, and Closure Plan 
(2017 DOCP) (GHD, 2017) was prepared in 2017 and was submitted to ENV in March 2018. The 
2017 DOCP provides final contours and a closure plan for the Site. The 2017 DOCP includes 
updated plans for the management of landfill gas and surface water. In 2018 construction began on 
a stormwater management pond (SWM Pond) in Block J and was completed in 2019. Construction 
for the final closure works for the Landfill is scheduled for 2022 to 2023. 

Figure 2.2 presents a site plan for the Site. 

2.3 Topography and Drainage 

Topography in the vicinity of the Site generally slopes downward to the east from McIvor Lake, 
(approximately 400 m to the west of the landfill footprint), flattening out approximately 500 m to the 
east of the Site. The Site is located on the north side of a local valley. The narrow valley floor slopes 
to the east/northeast following the course of Argonaut Road. The valley appears to have been 
expanded laterally by historical soil extraction operations at the Site and to the southwest of the Site 
across Argonaut Road. 

There are no natural watercourses on the Site. A constructed surface water infiltration swale is 
located along the southeast boundary of the landfill footprint, which collects surface runoff from the 
southeast side of the landfill footprint. During periods of heavy rainfall, surface water has been 
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observed to flow northeast along the swale infiltrating into the ground within approximately 500 m of 
the landfill footprint. 

The closest natural surface water channel is located 400 m northeast of the Site and is one of 
several ephemeral tributaries of Cold Creek. Cold Creek discharges into the Quinsam River 
approximately 3 km northeast of the Site. Quinsam Hatchery, a salmon hatchery, is located at the 
confluence of Cold Creek and the Quinsam River. Quinsam River ultimately drains into the Campbell 
River approximately 2.3 km downstream of the confluence of Cold Creek and Quinsam River. 

McIvor Lake, which is contiguous with Campbell Lake, is located approximately 400 m to the west of 
the Site with a lake elevation of approximately 180 metres above mean sea level (m AMSL) well 
above the inferred original ground surface elevation of the Site (140 m AMSL). A drainage map 
illustrating surface water drainage in the area of the Site is presented in Figure 2.5. 

2.4 Geologic Setting 

2.4.1 Regional Geology 

Vancouver Island is part of the Wrangellia Terrane, which includes most of Vancouver Island, Haida 
Gwaii, and parts of central Alaska. The Wrangellia Terrane is composed mostly of widespread, late 
Triassic aged flood basalts (Greene, Scoates and Weis, 2005). Regional bedrock geology in the 
vicinity of the Site is composed of the Vancouver Group of mid to late Triassic age (Guthrie, 2003). 
The Vancouver Group is composed of undivided sedimentary rocks, marine sedimentary volcanic 
rocks, and small amounts of siltstones. 

At several time periods during the Pleistocene Epoch, Vancouver Island was believed to be 
glaciated with ice thicknesses up to 2,000 m. During the recession of the last glaciation 
approximately 14,000 years ago, glacial and glaciofluvial sediments were deposited, and in some 
cases reworked and redeposited, to make up many of the present surficial deposits of Vancouver 
Island. These deposits consist of till, which is deposited directly by glacial activity and consist of 
larger clasts supported in a matrix of fine grained sediment, and of glacial outwash, which consists 
primarily of poorly sorted, coarse grained (sand and gravel) sediments deposited by glacial melt 
water (Greene, Scoates and Weis, 2005). The overburden at the Site consists of glaciofluvial and 
outwash deposits of sand and gravel. 

2.4.2 Site Geology 

The understanding of the Site geology presented in the following sections is based on existing Site 
borehole logs for the monitoring wells, provided in Appendix C, regional mapping, previous reports, 
and well completion logs from nearby private wells. 

2.4.2.1 Overburden Geology 

Overburden geology at the Site is relatively homogeneous and is primarily composed of deposits of 
fine to medium grained sand interbedded with deposits of fine to medium grained sand and medium 
subrounded gravel. Lenses of silt and fine grained sand up to four metres in thickness are present in 
an irregular distribution across the Site. Decommissioned monitoring well EBA04-5 was the deepest 
boring within the Site boundaries with a depth of 67 metres below ground surface (m BGS). Bedrock 
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was not encountered at monitoring well EBA04-5. The boring locations (monitoring wells) are 
illustrated on Figure 2.2. 

2.4.2.2 Bedrock Geology 

Based on Site borehole logs and private water supply well stratigraphy logs, bedrock has not been 
encountered in any boreholes advanced within the Site or immediately to the north and west of the 
Site, which are up to 67 m deep. Bedrock is also not encountered at private water supply wells, 
which are approximately 60 m deep and located approximately 3 km to the northeast to the Site. 
Bedrock is encountered at a depth of approximately 1.8 m BGS) approximately 1.5 km to the 
southwest of the Site based on well stratigraphy log for private water supply well (well tag 98020) 
adjacent to McIvor Lake. The bedrock lithology was not indicated on the well log. 

From review of bedrock geology maps of the area, it appears the Karmutsen formation is the 
bedrock unit in the vicinity of the Site. The Karmutsen formation is comprised of volcanic basalts and 
breccias. 

2.5 Hydrogeologic Setting 

The BC aquifer classification system lists Aquifer 975 to be evident over the extent of the Site. 
Aquifer 975 is classified as a sand and gravel aquifer of moderate productivity, high vulnerability, 
and low demand. 

The Site is located on an unconfined aquifer primarily composed of sands and gravels. Groundwater 
within this aquifer flows to the east northeast across the Site. From the mid-1990s to the early 2000s 
an overall decrease in groundwater elevations within the sand and gravel aquifer by 2 to 4 m is 
apparent based on historical Site groundwater elevation measurements. The cause of this decrease 
in groundwater elevations is unknown, however, this phenomena is not suspected to be related to 
the Site. 

The Site monitoring wells are generally screened a depths ranging from approximately 1 to 25 m 
below the top of the water table within the overburden aquifer. Wells screened less than 15 m below 
the top of the water table are considered to monitor the shallow portion of the overburden aquifer. 
Wells screened greater than 15 m below the top of the water table are considered to monitor the 
deep portion of the overburden aquifer. Further details regarding well depth classification is provided 
in Section 4.1. 

Figure 5.2 presents groundwater contours for the November 2019 monitoring event. Based on GHD 
field measurements, the water table in the vicinity of the landfill is encountered at depths ranging 
from 20 to 38 m BGS. Seasonal water table fluctuations ranging from 1.23 m to 3.57 m were 
observed in 2019. The lowest groundwater elevations were measured in September during the 2019 
monitoring year. In previous annual reports, groundwater contours were generated for spring and fall 
conditions. In those reports, it was noted there was not a significant change in the groundwater flow 
direction between the spring and fall monitoring events. 

Further details of the results of the 2019 hydraulic monitoring program at the Site are presented in 
Section 5.2. 
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2.6 Potential Receptors 

Surface water bodies located within a 500 m radius of the Site are McIvor Lake and Cold Creek. 
Based on the local topography and interpreted groundwater flow direction, McIvor Lake is located 
upgradient from the Site; therefore, it is an unlikely receptor of groundwater or surface water from 
the Site. The ephemeral tributary of Cold Creek is located northeast of the Site boundary (750 m 
northeast of the waste footprint). Based on local topography, groundwater and surface water 
elevations and hydrogeologic conditions (i.e., unconfined sand and gravel aquifer) of the area, the 
nearest tributary of Cold Creek is downgradient of the Site. There are no surface water drainages 
from the Site to the tributary. Groundwater discharge to this tributary is not confirmed as 
groundwater elevations in the vicinity of the ephemeral tributary is not known. Surface water 
sampling is carried out on the Cold Creek tributaries east and northeast of the Site. (SW-1 located 
on a tributary of Cold Creek located approximately 1,100 m east of the Site and SW03-17 located 
approximately 1000 m east of the Site on a pond.) 

Based on a search of the iMapBC (accessed March 6, 2020), there are nine water wells within a 
500 m radius of the Site. Three (3) of the water wells are listed as water supply wells for Private 
Domestic use, four (4) are listed as water supply wells for Commercial/Industrial use, one (1) is 
listed as a water supply well for unknown use and one (1) is listed as a decommissioned monitoring 
well (Well tag 110853 assigned as monitoring well GLL93-1) in 2013. The well licenses and a map 
indicating the locations of the water wells are included in Appendix D. 

Well tag 84136 was included in the 2019 environmental monitoring program (EMP) under the label 
EBA04-1. It should be noted the BC Water Resource Atlas indicates that well tag 84136 (labeled 
EBA04-1) is located at the southeast side of the landfill footprint, however, it is actually located at the 
southwest corner of the Site. 

Well tag 109728 was installed in January 2015 and appears to be located southeast of the landfill 
footprint on the south side of Argonaut Road. 

Well tags 39950, 73577, 74191, 74207, 93413, and 103257 appear to be located hydraulically 
upgradient from the Site; therefore it is unlikely that MSW leachate from the Site will migrate to these 
well locations. 

GHD understands an unregistered well is located on the 5900 Argonaut Road property 
approximately 70 m east of the Block J property line. GHD understands the well is a dug well 
currently used for domestic purposes. The well is approximately 7.9 m (26 feet) deep. 

3. Site Operations and Development 

3.1 Site Operations 

The Site operates 7 days a week from 8:30 a.m. to 5:30 p.m., with the exception of Christmas Day 
and New Year’s Day. The authorized works includes entrance facilities, sanitary landfill, recycling 
and waste drop off/storage areas, and related appurtenances. 
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Entrance Facilities 

The Site entrance is equipped with a lockable and electrified gate system, posted signs, power, and 
phone connection. The Site receives waste primarily from the Campbell River wasteshed, which 
includes the City of Campbell River and the surrounding communities. Waste collected from transfer 
stations in Gold River and Cortes Island are also transferred to the Site. A weigh scale and 
scalehouse with a full-time attendant are located near the entrance. 

Sanitary Landfill 

The sanitary landfill (Landfill) is located to the northeast of the entrance facilities. It is a single-cell 
unlined natural attenuation landfill. 

Transfer Station 

The transfer station at the Site currently accepts the following types of waste: 

• Household waste (non-recyclable) 

• Construction and demolition materials  

• Clean wood waste 

• Yard waste 

• Recyclable drywall 

Non-recyclable household waste and construction and demolition waste received at the transfer 
station is discharged to the Landfill. Clean wood waste and yard waste received at the transfer 
station is diverted from landfill at off-site facilities. 

Management of Recyclable Materials 

The selected recyclables that are accepted at the Site are: 

• Glass containers 

• Foam containers 

• Paper containers containing liquids 

• Plastic film 

• Other flexible plastic packaging 

• Metal containers 

• Hard plastic containers 

• Paper and cardboard 

• Household batteries (excluding vehicle batteries) 

• Residential small appliance and power tools  

• Larger residential product packaging (e.g. hard plastic pots and trays) 

• Scrap metal 
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• Drywall 

• Refrigerant containing items 

• Commercial recyclable hard plastics 

• Tires off of rims (commercial and residential) 

• Light bulbs (commercial and residential) 

• Yard waste and grass clippings 

• Clean wood waste 

• Cooking oil 

• Thermostats  

• Polychlorinated biphenyls (PCB) ballasts  

• Smoke alarms and carbon monoxide detectors 

• Commercial and residential motor oil and antifreeze 

• Propane cylinders  

Fencing 

The entrance facilities and landfill area are surrounded by an electric fence operated year-round. 

3.1.1 Operational Expenditures 

The total 2019 operational expenditures for the Site is $1,860,000. This includes the Site operator, 
maintenance expenditures, and Site contractors (e.g. bird control). 

3.2 Changes from Approved Reports, Plans, and Specifications 

3.2.1 OC Amendment 

ENV is currently in the process of reviewing and updating the Site’s OC in response to the CVRD’s 
application to amend the OC. The application was made to update the list of authorized works, to 
incorporate Block J within the limits of the landfill site (not the area for disposal), and to recognize 
the 2017 DOCP. 

The current OC for the Site is provided in Appendix A. 

3.2.2 Site Closure 

The 2017 DOCP fill plan indicated the CVRD would begin to divert walking floor trailers from the Site 
to the CVWMC commencing in 2018-2019. In discussion with the Site operators, GHD and the 
CVRD in 2019, the CVRD elected to defer the transport of walking floor trailers to the CVWMC until 
the last 6 months of the Landfill’s life, when use of the transfer trailers becomes operationally difficult 
at the CRWMC. With this additional waste taken into account, the Landfill is expected to reach 
capacity in the first quarter of 2022. Further details regarding the estimated remaining site life are 
provided in Section 3.9. 
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3.3 Site Development 

3.3.1 Closure Works Completed 

No closure works were completed at the Site in 2019. 

3.3.2 Surface Water Management Pond 

In 2018 the CVRD undertook staged implementation of Site improvements through the construction 
of surface water management works in areas of the landfill which had reached final contours. The 
detailed designs of these works were completed by GHD. Based on the detailed designs the CVRD 
undertook the partial implementation of improvements including: 

• Construction of a surface water infiltration pond including inlet and outlet structures and ditching. 

• Improvements to the Landfill’s north perimeter surface water ditching and south surface water 
management piping. 

The project was undertaken by the CVRD with Berry & Vale conducting the construction. The first 
stage of works were completed in 2019 and included: 

• The installation of the SWM Pond including pond inlet and outlet structures, forebay and forebay 
berm. 

• Connection piping from south landfill ditches. 

• Improvement and realignment of approximately 75 m of landfill north perimeter surface water 
ditching including installation of Cable Concrete® and culverts under planned road access. 

• Improvement and realignment of 125 m of landfill south perimeter ditching including 6 m of 
Cable Concrete®. 

• Construction of SWM Pond perimeter surface water ditching and the revision to exclude Cable 
Concrete®. 

To accommodate the SWM Pond construction, monitoring well EBA04-3 was decommissioned in 
2019 as it was located within the footprint of the new SWM Pond. 

3.3.3 Maintenance and Repairs 

Ongoing maintenance and repairs of Site equipment was completed as scheduled and required. 

3.3.4 Site Buildings 

A prefabricated fabric building was constructed at the diversion area of the CRWMC in July 2019. 
The fabric building was manufactured by Calhoun and assembled onsite by Absolutely Covered. 
The building consists of a lock block foundation, metal framing and a fabric cover. The building is 
used to store household hazardous waste. 

3.3.5 Monitoring Well Repairs and Decommissioning 

In October 2019, a number of repairs were undertaken to monitoring wells, in addition to installation 
of a new well and decommissioning of two wells. The PVC riser pipes of three monitoring wells, 
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HBT94-1, HBT94-2, and HBT94-3 were repaired, and monitoring well AG99-06 also had the steel 
protective casing repaired in to enable the well to be securely locked. 

As noted in Section 3.3.2, monitoring well EBA04-3 was decommissioned as it was located within 
the footprint of the new SWM Pond, and was inaccessible for monitoring since mid-2018. Monitoring 
well EBA04-4 was also decommissioned in October 2019 as it has been previously damaged, and 
approximately 2 m of waste are planned to be landfilled in the vicinity of this well over the next 
2 years. 

Monitoring wells MW01-16, MW04-19, AM02-19, HBT94-1, HBT94-2, HBT94-3, and AG99-06 were 
surveyed/resurveyed in November 2019. Comparison of the survey results with the historical survey 
results indicates a different benchmark may have been used to survey the monitoring wells prior to 
GHD commencing the monitoring program at the Site as the X and Y coordinates significantly vary. 
It is recommended that the CVRD resurvey all existing monitoring wells to obtain accurate X and Y 
coordinates and elevations to assist with hydrogeological interpretation. 

3.3.6 Composting Facility 

In 2019, the CVRD received Board approval for a food and yard waste composting facility on Block J 
of the Site. The design of the compost facility is scheduled to be completed in 2020 and construction 
will commence in 2021. 

3.3.7 Inspections 

During repair of the monitoring wells HBT94-1, HBT94-2, and HBT94-3 final cover material in the 
immediate vicinity of the wells was removed. Final cover is scheduled to be replaced in spring of 
2020. 

Otherwise, inspections undertaken on Site for cover integrity, health of vegetation, burrowing 
animals, erosion and settlement were reported as good by the CVRD throughout 2019. 

3.4 Complaints 

The CVRD reported that there were no complaints received throughout 2019 for the Site. 

3.5 Emergencies or Non-Compliance Items 

The CVRD advised that no emergencies occurred at the Site in 2019. 

The CVRD received notice from ENV by means of a warning letter dated March 21, 2019, identifying 
non-compliance items with regards to the LFG Regulation. The primary non-compliance item 
identified in the inspection letter is the Site did not have an LFG collection system prior to the 
construction deadline (2017). The CVRD’s initial response to the inspection letter including the 
proposed action plan is documented in the letter dated April 18, 2019, included in Appendix B. 

At the time of receiving the notice letter, the CVRD was in the process of preparing an application for 
a substituted requirement in accordance with Section 19 of the LFG Regulation. The substituted 
requirement application then became a part of the CVRD’s action plan to address the March 21, 
2019 letter. The CVRD submitted an application for a substituted requirement under the LFG 
Regulation on March 19, 2019. The application for the substituted requirement was based on the 
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rationale that the updated design for the LFG collection system was planned to be installed 
concurrent with Site closure in 2022-2023 as outlined in the 2017 DOCP. The key design 
consideration of the updated LFG collection system design was the concurrent installation of the 
final cover system over the Landfill to allow for more efficient LFG collection. The CVRD’s 
application for a substituted requirement under the LFG Regulation was refused by ENV. 

The CVRD’s current action plan and timeline to construct a LFG collection system at the Site is as 
follows: 

• Late 2020 – Tender and contract award for detailed design for landfill closure (including LFG 
collection system detailed design) 

• 2021 – Detailed design for landfill closure and LFG collection system 

• 2022 – Begin construction of final cover system and LFG collection system 

• 2023 – Complete closure construction 

3.6 Landfill Gas Collection 

As part of the 2017 Design, Operations, and Closure Plan (GHD, 2018) [2017 DOCP], GHD updated 
the most recent Landfill Gas Generation Assessment (Conestoga-Rovers and Associates, 2010) to 
assist the development of the conceptual design of the landfill gas (LFG) collection system for the 
Site. The updated LFG generation assessment (GHD 2017) predicted that the Site will produce 
approximately 1,524 tonnes of methane in 2019 (GHD, 2017). The detailed design of the LFG 
collection system is scheduled to occur in late 2020 to 2021. Construction of the LFG collection 
system and flare compound for the Site is currently scheduled to commence in concurrence with the 
closure of the Landfill in 2022 to 2023. 

3.7 Waste Tonnage 

Table 3.1 presents tonnages of each type of waste received and discharged to the Landfill in 2019. 
Approximately 31,556 tonnes was received at the Site. Approximately 2,347 tonnes of waste was 
diverted from the Landfill resulting in a total of 27,318 tonnes of waste landfilled at the Site in 2019. 

3.7.1 Estimate of MSW Disposal Per Capita 

Table 3.2 presents the current and projected population of the Campbell River wasteshed until the 
estimated date of Site closure. Based on a landfilled waste total of 27,318 tonnes and a population 
of 43,641 in the Campbell River wasteshed in 2019, the updated 2019 municipal solid waste per 
capita estimate is 0.63 tonnes. 

3.8 Volume Survey 

The annual airspace consumption estimate for 2019 was completed in two calculations. The first 
calculation used topographic survey data from October 24, 2018 and November 5, 2019. From these 
two surveys approximately 38,282 m3 of airspace was consumed between the two surveys. Based 
on this survey data, the annual airspace consumption rate is 37,560 m3 per year. 
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The second calculation used topographic survey data from October 20, 2016 and November 5, 
2019. From these two surveys, approximately 125,479 m3 of airspace was consumed between the 
two survey events. Based on this survey data, the average annual airspace consumption rate is 
40,695 m3 per year. 

3.9 Remaining Capacity and Estimated Site Life 

Based on the November 5, 2019, topographic survey, the remaining airspace between the survey 
and final design waste contours is approximately 122,950 m3. The corresponding final cover over 
the Landfill area will consume approximately 25,000 m3, leaving approximately 97,900 m3 of 
airspace for the discharge of waste at the time of the survey. The total remaining airspace is 
prorated to a remaining airspace volume of 91,508 m3 as of December 31, 2019. 

As indicated in Section 3.2.2, to prolong the site life of Cell 1 at the CVWMC the CVRD has opted to 
defer transporting walking floor trailers from the Site until the last 6 months of the Landfill’s site life. 
This results in a 30 percent waste diversion from the Site to CVWMC in the last 6 months of 
operating the Landfill. 

As indicated in Section 3.8, the average annual airspace consumption rate is 40,695 m3/year. Based 
on the remaining airspace, airspace consumption rate, and planned partial waste diversion to the 
CVWMC starting in mid-2021, approximately 2.5 years of site life remains (November 2019 to 
March 2022). Using these inputs, the Landfill is forecasted to reach its capacity by the spring of 
2022. As required by the Landfill Criteria, a Closure Plan must be submitted to ENV two years prior 
to closure of the landfill. 

3.10 Closure and Post-Closure Fund Estimate 

Forecasted closure and post-closure costs for the Site were prepared for the CVRD under separate 
cover. The memorandum prepared for the CVRD detailing the forecasted closure and post-closure 
costs also includes the Comox Valley Waste Management Centre, Gold River Landfill, Tahsis 
Landfill, and Zeballos Landfill. A copy of the memorandum including the information pertinent to the 
Site is included in Appendix E. 

3.11 Monitoring Well Network Expansion 

An additional groundwater monitoring well (MW04-19) was installed in October 2019 to a depth of 
35.36 m. The monitoring well completion details and borehole log are provided in Appendix C. The 
new well is located immediately west of the SWM Pond. Based on the November 2019 monitoring 
event, MW04-19’s screen is approximately 12 m below the water table, which is interpreted as being 
within the shallow portion of the overburden aquifer, but is approaching the deep portion of the 
overburden aquifer (15 m below the top of the water table). Further details regarding shallow versus 
deep monitoring wells at the Site is provided in Section 4.1. The location of MW04-19 is indicated on 
Figure 2.2. 

3.12 Operational Plan for the Next 12 Months 

Operational plans for 2020 includes the following activities: 

• Continue landfilling as outlined in the 2017 DOCP. 
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• Prepare a Closure Plan and Upgrading Plan for the Landfill in 2020. 

• Detailed design for the closure of the Landfill is scheduled to commence in late 2020. 

• Detailed design for the Block J compost facility is scheduled to commence in 2020. 

• Relocation of some landfilled waste located near the transfer station in order to make this space 
available for future works. 

• Connection of surface water ditching and the installation of surface water manholes along the 
western slope of the Landfill. 

• Stockpiling and extraction of sands and gravels to be used as final cover materials will be 
carried out in 2020. The sands and gravels will be sourced from the land grading in Block J as 
part of the construction works for the organics composting facility. 

• As per the 2017 DOCP, there are three monitoring wells proposed to be installed at the Site in 
2020 or 2021. The three remaining monitoring wells proposed in the 2017 DOCP will be installed 
in 2020 or 2021. The locations for the additional monitoring wells are illustrated on Figure 3.1. 

4. Environmental Monitoring Program 

The water quality monitoring program for the Site was developed based on previous water quality 
monitoring reports and the requirements for monitoring municipal landfills as provided in Guidelines 
for Environmental Monitoring and Municipal Solid Waste Landfills (BC MOE, 1996). The objective of 
the program is to identify potential impacts (if any) the Landfill has on the receiving groundwater and 
surface water. 

Four water quality monitoring events were conducted during the reporting period: April/May, June, 
September, and November. 

During the reporting period, water quality monitoring was conducted by GHD personnel with 
analytical services provided by Canadian Association for Laboratory Accreditation (CALA) 
accredited laboratory ALS Canada Ltd, located in Burnaby, BC. Water quality monitoring locations 
are presented on Figure 2.2. Monitoring specifications including analytical parameters and 
monitoring frequency for 2019 are included in Appendix F. 

4.1 Groundwater Monitoring Program 

The objective of the groundwater monitoring program is to monitor groundwater quality within the 
Site area and to identify, if any, the extent, magnitude and temporal trends of landfill derived impacts 
to groundwater quality. 

The field component of the groundwater monitoring program consists of both hydraulic monitoring 
and groundwater sampling at 21 locations in the Site area. Groundwater monitoring wells (MWs) are 
located as shown in Figure 2.2. The 2019 groundwater monitoring program included sampling 
individual monitoring wells as follows: 

• Background wells: AM02-01, MW01-16 
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• Landfill Wells, located within the landfill footprint or on or near the Site boundary adjacent to the 
landfill footprint. For discussion purposes in this Annual Report, the Landfill Wells are further 
divided between their screened locations in the shallow (<15 metres below the water table) or 
deep portions (>15 metres below the water table) of the overburden aquifer: 

– Shallow: EBA04-7, HBT94-1, HBT94-3 

– Deep: EBA04-1, EBA04-4, EBA04-6, HBT94-2 

• Downgradient Wells located east of the Landfill. The Downgradient Wells are further divided 
between the areas northeast of the landfill footprint or southeast of the landfill footprint as well as 
their screen locations in the shallow or deep portions of the overburden aquifer: 

– Northeast downgradient shallow: AG99-06, EBA11-1, EBA11-2, EBA11-3, EBA11-4, 
GLL93-4 and MW04-19 

– Northeast downgradient deep: EBA04-3 

– Southeast downgradient shallow: HBT94-5, MW02-18, MW03-18 

– Southeast downgradient deep: AG99-01, AG99-02, AG99-04, AG99-05 

EBA04-1 is sampled from a tap near the Site scale house upgradient of the estimated limit of waste 
but has been included with landfill wells for assessment due to its close proximity to the estimated 
limit of waste. 

Groundwater samples are collected quarterly as outlined in Table 4.1 and analyzed for various 
general chemistry parameters, nutrients, dissolved metals, and volatile organic compounds (VOCs) 
at select locations, with the following exceptions: 

• GLL93-4 and HBT94-5 were dry for all 2019 monitoring events. These monitoring wells have 
been historically dry. 

• AM02-01 was dry during all 2019 monitoring events. AM02-01 has historically been periodically 
dry. 

• EBA04-4 was found to be damaged in 2018, preventing it from being sampled in April/May, 
June, and September 2019. EBA04-4 was decommissioned in October 2019. 

• EBA04-3 became inaccessible due to construction of the surface water management pond, 
preventing it from being sampled in 2019. As a result, it was decommissioned in October 2019. 

Well completion details including screened intervals for each groundwater monitoring well are 
included in Table 4.2. 

4.2 Surface Water Monitoring Program 

The objective of the surface water monitoring program is to identify the extent, magnitude (if any) 
and temporal trends of potential landfill derived impacts to surface water quality. 
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Surface water monitoring locations are located downstream from the Site as shown on Figure 2.2. 
The 2019 surface water monitoring program included sampling of two surface water monitoring 
locations as follows: 

• SW-1 is located on an ephemeral tributary of Cold Creek, which drains into the Quinsam River. 
SW-1 was sampled during the April/May, September, and November monitoring events. 

– SW-1 was not sampled in June 2019 as it was dry. 

• SW03-17 is located approximately 1 km east of the Site on a pond, which at times drains into to 
the same ephemeral tributary of Cold Creek that SW-1 is located on. SW03-17 was sampled 
during the April/May, June, September, and November sampling events. 

4.3 Leachate Monitoring Program 

As there is no leachate collection system at the Site, no leachate monitoring program is currently in 
place. The Site was originally developed as a natural attenuation landfill. 

4.4 Sampling Methodology 

Groundwater sampling was conducted in general accordance with BC Field Sampling Manual (MOE, 
2013) and consisted of the following methodology: 

• Well identification and inspection. 

• Water level monitoring followed by well volume calculation. 

• Well purging and stabilization monitoring. Purging was completed using a dedicated bailer or 
dedicated WaterraTM tubing. A minimum three well volumes were purged at wells with good 
recovery. Wells with insufficient yield were purged dry and allowed to recover followed by 
sample collection. Field measurements included pH, conductivity, temperature, turbidity, and 
oxidation-reduction potential. 

• Sample collection using dedicated sampling equipment (bailer or WaterraTM). 

• Equipment decontamination. 

Surface water samples were collected by directly dipping a pre-cleaned unpreserved sample 
container below the water surface and then transferring to the appropriate preserved container when 
necessary. Field measurements included pH, conductivity, temperature, turbidity, 
oxidation-reduction potential, and dissolved oxygen. 

Sampling of the domestic well on Site was completed by purging for a period of 20 minutes from an 
outside tap followed by direct sample collection. Field measurements collected included pH, 
conductivity, temperature, turbidity, and oxidation-reduction potential. 

All samples were collected in the appropriate laboratory-supplied sample containers, preserved as 
required, packaged in an ice-chilled cooler, and delivered to the laboratory under chain-of-custody 
protocol. Groundwater samples designated for dissolved metals analysis were field filtered when 
possible. 
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4.5 Quality Assurance/Quality Control 

In order to ensure adequate quality control for water quality samples, the following quality 
assurance/quality control (QA/QC) practices were employed during the reporting period: 

• Activities performed by qualified and trained personnel. 

• Daily field equipment calibration. 

• Field QA/QC practices included field duplicate, field blank, and trip blank analysis. 

• Data validation was completed by a qualified GHD chemist to assess laboratory and field 
QA/QC practices and to determine if the data exhibited acceptable levels of accuracy and 
precision. 

5. Environmental Monitoring Results 

This section presents hydraulic monitoring results, water quality monitoring results, and a review of 
the QA/QC practices conducted to ensure available field and analytical data are suitable for their 
intended use. Field data collected during the reporting period is included in Appendix G. Field 
sample keys and laboratory reports are also provided in Appendix G. 

5.1 Data Quality Assessment and Validation 

Analytical data generated during the reporting period was reviewed by a qualified GHD chemist to 
assess laboratory and field QA/QC. 

Laboratory QA/QC practices were evaluated by analyzing laboratory holding time periods, method 
blank samples, control samples, replicate sample and calibration check samples in general 
accordance with USEPA Contract Laboratory Program National Functional Guidelines for Organic 
Data Review (EPA-540/R-99/008, October 1999) and USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review (EPA-540/R-04-004, October, 2004). 

Field QA/QC practices were monitored by analyzing field blank, trip blank, and duplicate samples. 
The maximum criterion used to assess overall precision for field duplicates is a 
relative percent difference (RPD) of 30 percent. 

Qualifications were made to the analytical data presented in the following sections based on the 
quality assessment and validation results. Overall the data were found to exhibit acceptable levels of 
accuracy and precision and are suitable for their intended use with noted qualifiers presented in 
Appendix H. 

5.2 Hydraulic Monitoring Results 

Hydraulic monitoring data was collected on a quarterly basis in 2019. Results are tabulated and 
presented in Table 4.2. Groundwater elevation data collected between 2009 and 2019 is presented 
as a hydrograph on Figures 5.1a, 5.1b, 5.1c, and 5.1d. 

Groundwater elevation data collected in 2019 was compared with historical Site data. Groundwater 
was encountered at elevations ranging from approximately 151 m AMSL at the upgradient wells to 
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109 m AMSL in the downgradient wells in the Site area. The mean groundwater elevation for the 
Site is approximately 114 m AMSL. The highest groundwater elevations are found in background 
well MW01-16, located approximately 400 m to the west of the Site property boundary. There is 
approximately a 35 m drop in groundwater elevations between background location MW01-16 and 
Site monitoring location HBT94-1. There is also approximately a 26 m difference between water 
elevations at McIvor Lake (177 m AMSL) and AM02-01 (151 m AMSL). In general, groundwater 
elevation data collected in 2019 showed lower groundwater levels than recent monitoring years. 

Groundwater contours were generated for the Site using groundwater elevation data collected in 
November and are presented on Figure 5.2. From examination of Figure 5.2, groundwater is inferred 
to flow towards the east. The inferred groundwater flow direction was also confirmed for the 
May 2019 monitoring event and is consistent with the November representation in Figure 5.2. The 
inferred flow direction is also consistent with historical data. 

To determine groundwater flow in the vertical direction, the water levels measured in nested 
monitoring wells (situated together with varying screen depths) were compared to each other. 
Upward gradients represent groundwater flow from deeper elevations to shallower elevations while 
downwards gradients represent flow from shallower elevations to deeper elevations. 

Groundwater elevation data from nested wells EBA04-6/EBA04-7 show a downward gradient during 
each 2019 monitoring event ranging from 0.017 to 0.020 (over a screen separation of 7.6 m). A 
slight downward gradient has historically been observed at these monitoring locations. 

Groundwater elevation data from nested wells MW03-18/AG99-05 show a slight downward gradient 
during the 2019 monitoring events ranging from 0.003 to 0.004 (over a screen separation of 18.3 m). 

5.3 Groundwater Quality Monitoring Results 

Groundwater analytical data collected in 2019 was compared to the BC CSR water quality standards 
Schedule 3.2 and is presented in Tables 5.10 and 5.11. Table notes for Tables 5.10 and 5.11 are 
provided in Table 5.13. 

The following sections present an assessment of groundwater quality during the reporting period 
and provides a summary of where groundwater parameter concentrations were detected above the 
applicable BC CSR standards. MSW leachate derived impacts to groundwater are identified based 
on the concentrations of typical MSW leachate parameters compared with Site background 
groundwater quality data. 

To assist in the assessment of potential MSW leachate derived impacts, groundwater chemistry 
results have been separated into groundwater zones. The shallow wells are wells that are screened 
in the shallow portion (top 15 m) of the overburden aquifer and the deep wells are wells that are 
screened in the deep portion (greater than 15 m below the top of the water table) of the overburden 
aquifer. 

5.3.2 Background Overburden Aquifer Quality: AM02-01, MW01-16 

5.3.3 Landfill Overburden Aquifer Quality: 

– Shallow wells: HBT94-1, HBT94-3, EBA04-7 

– Deep wells: EBA04-1, HBT94-2, EBA04-6 
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5.3.4 Downgradient Overburden Aquifer Quality: 

– Northeast shallow wells: EBA11-1, EBA11-2, AG99-06, EBA11-4, EBA11-3, GLL93-4, 
and MW04-19 

– Southeast shallow wells: HBT94-5, MW02-18, MW03-18 

– Southeast deep wells: AG99-02, AG99-01, AG99-04, and AG99-05 

5.3.1 MSW Leachate Indicators 

Selected parameters (typical MSW leachate parameters) were examined in groundwater quality to 
assess the presence of leachate in groundwater at or near the Site. Due to the lack of site-specific 
leachate chemistry data, typical leachate indicator parameters and their respective range of 
concentrations as determined by monitoring data with similar landfills (CRA, 2014), and literature 
values (Dydo et. al., 2005 and US EPA, 1986), were used to represent MSW leachate. Typical 
leachate parameters and their associated concentration ranges are presented in Table 5.1 below. 

Table 5.1 Typical MSW Leachate Parameter Concentration Ranges 

Parameter Concentration 

Alkalinity (mg/L)(1) 71 – 3,340 
Ammonia (mg/L)(1) 84.3 – 449 
Boron (ug/L)(1) 3,200 – 4,680 
Chloride (mg/L)(1) 150 – 506 
Conductivity (uS/cm)(1) 161 – 8,126 
Iron (ug/L)(1) 940 – 40,440 
Hardness (mg/L)(2) 0.1 – 36,000 
Manganese (ug/L)(1) 1,250 – 7,250 
pH(2) 3.5 – 8.5 
Sulphate (mg/L)(2) 25 – 500 
Notes: 
(1) CRA, 2014 
(2) Dydo et. al., 2005 and US EPA, 1986 

5.3.2 Background Groundwater Quality 

Groundwater monitoring locations AM02-01 and MW01-16 are used to characterize background 
groundwater quality conditions at the Site. AM02-01 and MW01-16 are selected as background 
locations based on their upgradient position relative to the Landfill and historical groundwater 
chemistry results. It is noted that monitoring well AM02-01 was dry during all 2019 monitoring 
events. The following table presents ranges of leachate indicator parameter concentrations 
observed in 2019 at MW01-16. Indicator parameters’ concentration ranges in typical MSW leachate 
are also included in Table 5.2 to illustrate the relative difference between Site background 
groundwater and leachate chemistry. 
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Table 5.2 Leachate Indicator Parameter Concentrations at Background 
Locations 

Parameter Alk. 
(mg/L) 

NH4 
(mg/L) 

Bo 
(µg/L) 

Cl 
(mg/L) 

Cond. 
(µS/cm) 

Hardne
ss 

(mg/L) 

Fe 
(µg/L) 

Mn 
(µg/L) pH SO4 

(mg/L) 

Typical MSW 
Leachate 

71 – 
3,340 

84.3 – 
449 

3,200 – 
4,680 

150 – 
506 

161 – 
8,126 

0.1 – 
36,000 

940 – 
40,440 

1,250 – 
7,250 

3.5 – 
8.5 

25 – 
500 

Background 
MW01-16 

30.0 – 
51.6 

ND 
0.0025 ND 5 0.75 – 

2.19 
66.7 – 

109 
29.6 – 
52.2 ND 5 

ND 
0.05 – 
0.14 

6.76 – 
6.90 

2.26 – 
2.46 

ND – Parameter concentration below laboratory detection limit. 
 mg/L - milligrams per litre; µg/L - micrograms per litre; µS/cm - microSiemens per centimeter. 
Alk: alkalinity, NH4: Ammonia, Bo: boron, Cl-: chloride, Fe: iron, Mn: manganese, SO4: sulphate, Cond.: Conductivity. 
Conductivity – measured in the lab; pH – measured in the field. 

Detailed Background Area groundwater analytical results are presented in Tables 5.10 and 5.11. 
Historical Background Area groundwater chemistry trend plots of selected leachate indicator 
parameters are presented in Appendix I (Figures I-1 and I-2). Historical data from private residential 
water well EBA06-1 has also been included in Figures I-1 and I-2; however, it is no longer included 
in the Site’s monitoring program. 

From review of historical data presented in Figures I-1 and I-2 and 2019 data presented in the above 
table, GHD observes the following: 

• Groundwater quality at MW01-16 is generally characterized by stable concentrations of MSW 
leachate indicator parameters and are significantly lower than typical MSW leachate indicator 
parameter concentrations.  

• AM02-01 continued to be dry in 2019 preventing collection of groundwater samples for field 
monitoring and laboratory analysis. 

• VOC analytical results from MW01-16 were less than the laboratory detection limits in 2019. 

From review of groundwater elevations at MW01-16, it appears groundwater elevations were less 
than the historical range in this area and were approximately 1.3 to 3.1 m lower than 2018 levels. 
Monitoring wells AM02-01 and MW01-16 are approximately 200 m east of the shore of McIvor Lake, 
which is contiguous with Campbell Lake. Campbell Lake is dammed by the Ladore Dam, which 
controls the water level in Campbell Lake and McIvor Lake. As a result, groundwater elevations at 
AM02-01 and MW01-16 may be affected by water level adjustments at the Ladore Dam. BC Hydro 
records water level elevations at the Ladore Dam; future monitoring events should include the 
review of water level elevations at the Ladore Dam to confirm whether there is a correlation. 

Analytical results for groundwater samples collected from MW01-16 were less than the applicable 
CSR standards for all parameters tested in 2019. 

At this time, groundwater quality at MW01-16 is considered to be representative of background 
groundwater quality for the Site. 
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5.3.3 Landfill Groundwater Quality 

5.3.3.1 Landfill Shallow Groundwater Quality 

Groundwater quality in the shallow portion of the overburden aquifer in the immediate vicinity of the 
landfill footprint (Landfill Area) is monitored by the following wells: 

• Nested wells HBT94-1 and HBT94-3 located at the toe of the landfill directly to the southeast of 
the landfill footprint. These wells monitor groundwater in the shallow portion of the overburden 
aquifer. HBT94-2 is nested with the HBT94-1 and HBT94-3 and monitors the deep portion of the 
overburden aquifer. HBT94-3 was dry or had an insufficient sample volume during all 2019 
monitoring events. 

• EBA04-7 located immediately to northeast of the landfill footprint. EBA04-7 is nested with deep 
well EBA04-6. 

The following Table 5.3 presents ranges of leachate indicator parameter concentrations observed in 
2019 at Landfill Area shallow wells. Typical MSW leachate concentration ranges are provided on 
Table 5.3 to illustrate the observed reductions in leachate parameter concentrations due to 
attenuation occurring through the unsaturated zone and mixing within the groundwater beneath the 
landfill footprint. Background concentrations are also provided to illustrate leachate parameter 
concentrations in groundwater above background levels. The table is arranged from highest 
concentrations to lowest. 

Table 5.3 Leachate Indicator Parameter Concentrations at Shallow Landfill Area 
Wells 

Parameter Alk. 
(mg/L) 

NH4 
(mg/L) 

Bo 
(µg/L) 

Cl-  
(mg/L) 

Cond. 
(µS/cm) 

Hardness 
(mg/L) 

Fe 
(µg/L) 

Mn 
(µg/L) 

pH 
(S.U) 

SO4 
(mg/L) 

Typical MSW 
Leachate 

71 – 
3,340 

84.3 – 
449 

3,200 
– 

4,680 

150 – 
506 

161 – 
8,126 

0.1 – 
36,000 

940 – 
40,440 

1,250 – 
7,250 

3.5 – 
8.5 25 - 500 

HBT94-1 212 – 
312 

3.66 – 
9.24 

115 – 
216 

16.5 – 
27.1 

440 – 
600 177 – 246 262 – 

4890 
1310 – 
3810 

6.88 – 
7.29 

0.83 – 
4.61 

EBA04-7 383 – 
440 

ND 
0.0025 

183 – 
276 

33.6 – 
53.6 

818 – 
843 385 – 429 ND 5 – 

13 
116 – 
160 

6.60 – 
7.19 

12.6 – 
15.3 

Background 
(MW01-16) 

30.0 – 
51.6 

ND 
0.0025 ND 5 0.75 – 

2.19 
66.7 – 

109 
29.6 – 
52.2 ND 5 ND 0.05 

– 0.14 
6.76 – 
6.90 

2.26 – 
2.46 

ND – Parameter concentration below laboratory detection limit. 
mg/L - milligrams per litre; µg/L - micrograms per litre; µS/cm - microSiemens per centimeter. 
Alk: alkalinity, NH4: Ammonia, Bo: boron, Cl-: chloride, Fe: iron, Mn: manganese, SO4: sulphate, Cond.: Conductivity. 
Conductivity – measured in the lab; pH – measured in the field. 
(1) – HBT94-3 was dry during the 2019 monitoring events. 
Red – Concentration greater than applicable CSR standard 

Landfill Area shallow groundwater analytical results are presented in Table 5.10 and 5.11. Historical 
Landfill Area groundwater chemistry trend plots of select leachate indicator parameters are 
presented in Appendix I (Figures I-3, I-4, I-5, and I-6). 
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Based on historical data presented in Figures I-3, I-4, I-5, and I-6 and 2019 water quality data 
presented in the above table, GHD observed the following: 

• Groundwater quality at nested well HBT94-1 continues to show the presence of leachate due to 
elevated levels of ammonia, chloride, conductivity, iron, manganese, and alkalinity as compared 
to background groundwater conditions. 

• In 2015, iron and cadmium concentrations at HBT94-1 were notably higher than historical 
ranges during one or more monitoring events. In 2016, iron and cadmium concentrations at 
HBT94-1 returned back to historical ranges. In 2017 and 2018, iron concentrations in 
groundwater at HBT94-1 increased by an order of magnitude, however other leachate indicator 
concentrations were similar to historical ranges. During the 2019 monitoring events, iron 
concentrations returned to within historical ranges and other leachate indicators remained 
similar to historical values. However, the cadmium concentration was an order of magnitude 
greater during the November 2019 monitoring event compared to the other 2019 results, but 
remained less than the applicable CSR standard. 

• Prior to 2014, ammonia concentrations in groundwater at HBT94-1 have consistently been 
greater than background levels but were less than the applicable standards and, generally, 
stable. In 2014, a generally increasing trend in ammonia concentrations was observed in 
groundwater at HBT94-1, however, ammonia concentrations have been stable since 2015. This 
trend continues to be observed in 2019. 

• Chloride concentrations in groundwater collected from EBA04-7 began to increase in 
September 2017 and continued through 2018. In 2019, chloride concentrations at EBA04-7 
began to decrease and were similar to historical ranges during the November 2019 monitoring 
event. Manganese concentrations in groundwater quality at EBA04-7 were also elevated above 
historical ranges in 2019, continuing an apparent increasing trend that was first observed in 
2018. Other leachate indicator parameter (e.g. hardness, alkalinity) concentrations in 
groundwater at EBA04-7 are similar to historical results. Further monitoring is required to 
determine if manganese concentrations continue to increase. 

• VOC concentrations were less than the laboratory detection limits in groundwater quality at the 
shallow Landfill Area wells in 2019. 

Parameter concentrations were less than applicable CSR standards in groundwater in the shallow 
portion of the overburden aquifer Landfill Area wells for all parameters tested in 2019 except the 
following: 

Manganese 

Manganese concentrations were greater than the CSR DW standard in groundwater samples 
collected from HBT94-1 for the May, June, and September monitoring events in 2019. 

Manganese concentrations in groundwater quality at HBT94-1 have historically been greater than 
background concentrations and the applicable CSR standards. Manganese concentrations observed 
at HBT94-1 in 2019 were generally within historical ranges. 
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5.3.3.2 Landfill Area Deep Groundwater Quality 

Groundwater quality in the deep portion of the overburden aquifer within the immediate vicinity of the 
landfill footprint (Landfill Area) is monitored by the following wells: 

• EBA04-1 located at the southwest corner of the landfill footprint. EBA04-1 is a water supply well 
used by Site staff for non-potable uses. 

• HBT94-2 located at the toe of the landfill footprint directly to the southeast of the landfill footprint. 
HBT94-2 is nested with shallow wells HBT94-1 and HBT94-3. 

• EBA04-6 located approximately 60 m northeast of the landfill footprint. EBA04-6 is nested with 
shallow well EBA04-7. 

The following table presents concentration ranges of leachate indicator parameters observed in 
2019 at Landfill Area deep wells. Typical MSW leachate concentrations are provided on Table 5.4 to 
illustrate the observed reductions in leachate parameter concentrations due to attenuation through 
the unsaturated zone and mixing within the groundwater beneath the landfill footprint. Background 
concentrations are provided to illustrate leachate parameter concentrations in groundwater above 
background levels. Table 5.4 is arranged from highest to lowest concentrations. 

Table 5.4 Leachate Indicator Parameter Concentrations at Deep Landfill Area 
Wells 

Parameter Alk. 
(mg/L) 

NH4 
(mg/L) 

Bo 
(µg/L) 

Cl-  
(mg/L) 

Cond. 
(µS/cm) 

Hardness 
(mg/L) 

Fe 
(µg/L) 

Mn 
(µg/L) 

pH 
(S.U) 

SO4 
(mg/L) 

Typical MSW 
Leachate 

71 – 
3,340 

84.3 – 
449 

3,200 
– 

4,680 

150 - 5
06 

161 – 
8,126 

0.1 – 
36,000 

940 – 
40,44

0 

1,250 – 
7,250 

3.5 – 
8.5 25 – 500 

HBT94-2 111 – 
276 

1.94 – 
2.61 

62 - 1
31 

5.69 – 
26.5 

226 – 
540 91.0 – 262 231 – 

397 
514 – 
1280 

7.53 – 
7.72 

2.77 – 
3.18 

EBA04-6 283 – 
342 

ND 
0.0025 ND 5 3.65 – 

6.97 
506 – 
639 278 – 348 18 – 

49 
0.8 – 
1.02 

6.91 – 
7.37 

2.3 – 
21.4 

EBA04-1 40.2 – 
43.4 

ND 
0.0025 

30 – 
74 

0.73 – 
0.83 

82.9 – 
90.7 

38.4 – 
40.7 ND 5 

ND 
0.05 – 
0.35 

6.29 – 
8.63 

2.26 – 
2.55 

Background 
(MW01-16) 

30.0 – 
51.6 

ND 
0.0025 ND 5 0.75 – 

2.19 
66.7 – 

109 
29.6 – 
52.2 ND 5 

ND 
0.05 – 
0.14 

6.76 – 
6.90 

2.26 – 
2.46 

ND – Parameter concentration below laboratory detection limit. 
mg/L - milligrams per litre; µg/L - micrograms per litre; µS/cm - microSiemens per centimeter. 
Alk: alkalinity, NH4: Ammonia, Bo: boron, Cl-: chloride, Fe: iron, Mn: manganese, SO4: sulphate, Cond.: Conductivity. 
Conductivity – measured in the lab; pH – measured in the field. 

Deep Landfill Area groundwater well analytical results are presented in Tables 5.10 and 5.11. 
Historical Landfill Area groundwater chemistry trend plots of select leachate indicator parameters are 
presented in Appendix I (Figures I-3, I-4, I-5, and I-6). 
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Based on historical data presented in Figures I-3, I-4, I-5, and I-6 and the 2019 data presented in the 
above table GHD observed the following: 

• Groundwater quality at HBT94-2 continues to show the presence of leachate in groundwater as 
indicated by elevated alkalinity, boron, chloride, hardness, iron, and manganese concentrations 
compared to background groundwater conditions. 

• In 2017, manganese concentrations detected in groundwater quality at HBT94-2 were greater 
than 1,500 µg/L (CSR DW standard), but were less than 1,500 µg/L in 2018 and 2019. This may 
indicate groundwater quality at HBT94-2 is improving, although further monitoring is required to 
confirm this interpretation. 

• The leachate indicator parameter concentrations are generally one to two orders of magnitude 
less than typical MSW leachate concentrations indicating significant attenuation is occurring 
within both the unsaturated and saturated zones directly beneath the landfill footprint. 

• Groundwater quality at EBA04-6 continues to show low level leachate impacts based on slightly 
elevated levels of chloride, hardness, alkalinity, and conductivity when compared to background 
groundwater conditions. MSW leachate impacts at EBA04-6 continue to be lower than leachate 
impacts observed at HBT94-2. Analytical results at EBA04-6 in 2019 were generally consistent 
with historical results. 

• Groundwater chemistry at EBA04-6 indicates lower leachate parameter concentrations 
compared to shallow nested well EBA04-7. This indicates additional leachate attenuation is 
occurring between the shallow and deeper portions of the overburden aquifer. This observation 
is consistent with historical results. Unlike groundwater quality at shallow well EBA04-7, chloride, 
and manganese concentrations in groundwater at EBA04-6 were similar to historical results.  

• EBA04-1 continues to show little to no landfill derived impacts based on leachate indicator 
concentrations similar to background groundwater conditions. Analytical results for groundwater 
quality at EBA04-1 in 2019 were similar to historical results. EBA04-1 is a water supply well 
used by the landfill workers for non-potable purposes. 

• VOC concentrations were below laboratory detection limits at all landfill in groundwater at the 
sampled deep overburden Landfill Area wells in 2019. 

Parameter concentrations were less than applicable CSR standards in groundwater in the deep 
portion of the overburden aquifer Landfill Area wells for all parameters tested in 2019. 

5.3.4 Downgradient Groundwater Quality 

Groundwater quality in the area downgradient of the landfill footprint is monitored at 13 monitoring 
wells. To facilitate the discussion of groundwater quality downgradient of the Site in this Annual 
Report, the discussion is further split between monitoring wells located to the northeast or southeast 
of the landfill footprint as listed in Section 5.3. 

5.3.4.1 Northeast Downgradient Shallow Groundwater Quality 

Groundwater quality in the shallow portion of the overburden aquifer northeast of the landfill footprint 
is monitored by five monitoring wells as follows (from closest to furthest from the landfill footprint): 
EBA11-1, EBA11-2, MW04-19, AG99-06, EBA11-4, and EBA11-3. 
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The following table presents ranges of leachate indicator parameter concentrations observed in 
2019 at northeast shallow wells compared to background groundwater quality to illustrate the 
difference, if any, in groundwater quality between these two areas. If leachate indicator 
concentrations are greater in the northeast wells compared to background groundwater conditions, it 
may be indicative of MSW leachate impact to groundwater quality downgradient of the landfill 
footprint. The table is arranged from closest to furthest from the landfill footprint. 

Table 5.5 Leachate Indicator Parameter Concentrations at NE Downgradient 
Shallow Wells 

Parameter Alk. 
(mg/L) 

NH4 
(mg/L) 

Bo 
(µg/L) 

Cl-  
(mg/L) 

Cond. 
(µS/cm) 

Hardness 
(mg/L) 

Fe 
(µg/L) 

Mn 
(µg/L) 

pH 
(S.U) 

SO4 
(mg/L) 

EBA11-1 133 – 
391 

ND 
0.0025 

– 
0.0230 

62 – 
83 

4.04 – 
120 

299 – 
1010 158 – 534 ND 5 – 

144 
ND 0.05 
– 1850 

7.11 – 
7.78 

11.8 – 
25.8 

EBA11-2 121 – 
189 

ND 
0.0025 

11 – 
25 

4.6 – 
14.7 

231 – 
370 129 – 192 ND 5 – 

61 
ND 0.05 
– 0.67 

7.34 – 
7.88 

2.11 – 
4.89 

MW04-19 55.1 ND 
0.0025 ND 5 2.21 112 49.7 ND 5 1.31 8.08 3.73 

AG99-06 69.3 – 
175 

ND 
0.0025 ND 5 4.14 – 

9.14 
156 – 
323 71.1 – 159 ND 5 – 

53 
0.16 – 
6.53 

7.19 – 
8.18 

1.54 – 
2.92 

EBA11-4 47.1 – 
53.6 

ND 
0.0025 ND 5 3.99 – 

7.53 
104 – 
128 

43.8 – 
55.5 

ND 5 – 
427 

ND 0.05 
– 11.7 

7.20 – 
8.82 

1.88 – 
2.43 

EBA11-3 45.5 – 
65.9 

ND 
0.0025 ND 5 4.76-17.

8 
135 – 
159 63.0 – 76 ND 5 ND 0.05 

– 0.2 
7.10 – 
8.45 

2.21 – 
2.98 

Background 
(MW01-16) 

30.0 – 
51.6 

ND 
0.0025 ND 5 0.75 – 

2.19 
66.7 – 

109 
29.6 – 
52.2 ND 5 ND 0.05 

– 0.14 
6.76 – 
6.90 

2.26 – 
2.46 

ND – Parameter concentration below laboratory detection limit. 
mg/L - milligrams per litre; µg/L - micrograms per litre; µS/cm - microSiemens per centimeter. 
Alk: alkalinity, NH4: Ammonia, Bo: boron, Cl-: chloride, Fe: iron, Mn: manganese, SO4: sulphate, Cond.: Conductivity. 
Conductivity – measured in the lab; pH – measured in the field. 
Red – Concentration greater than applicable CSR standard 

Detailed Northeast Downgradient Area groundwater analytical results are presented in Tables 5.10 
and 5.11. Historical Downgradient Area groundwater chemistry trend plots of selected leachate 
indicator parameters are presented in Appendix I (Figures I-7 and I-8). 

Based on historical data presented in Figures I-7 and I-8, and the 2019 data presented in the above 
table, the following interpretations regarding groundwater quality at the Downgradient Area wells 
have been developed: 

• Groundwater quality at EBA11-2 continues to show generally stable, mild leachate impacts 
based on slightly elevated levels of alkalinity, chloride, conductivity, hardness, and sulphate 
when compared to background conditions. 

• MW04-19 was installed in October 2019, therefore only one round of sampling was undertaken 
at this well in 2019. Concentrations of leachate indicator parameters in MW04-19 are similar to 
background concentrations, with slight elevations of alkalinity, chloride, conductivity, 
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manganese, pH and sulphate. Further monitoring is required to further characterize the water 
quality at MW04-19 and discern any trends.  

• Chloride concentrations in groundwater at AG99-06 appear to seasonally fluctuate with the peak 
during the summer monitoring events then decreases during the fall/winter monitoring events. 
Chloride concentrations in groundwater at AG99-06 appear to have stabilized since the end of 
2017. Further monitoring is required to determine if chloride concentrations at AG99-06 remain 
stable.  

• Iron concentrations were greater than the typical range in groundwater samples collected from 
AG99-06 during the April/May and June 2019 monitoring events, but decreased to historical 
ranges during the September and November 2019 monitoring events. 

• In November 2017, chloride concentrations in groundwater at EBA11-3 were significantly higher 
than historical chloride ranges at this monitoring location and elevated concentrations continued 
to be observed in 2018. Chloride concentrations in samples collected in 2019 returned to 
pre-2017 ranges. Additionally, other leachate indicator parameters appear to be improving and 
reaching historical levels in groundwater quality at EBA11-3.  

• In order to supplement the evaluation of potential landfill-related impacts to groundwater quality, 
an analysis of the geochemical “fingerprints” of Site groundwater quality was undertaken. This 
analysis was accomplished through plotting major anion and cation on a Piper plot for the 
November 2019 groundwater chemistry (Figure 5.3). A piper plot presents the major ions as 
percentages and is used to determine patterns in the geochemical character of water samples. 
Cations (positive ions) and anions (negative ions) are potted in two triangles at the base of the 
diagram. The compositions from the base triangles are then projected up to the central diamond. 
This central diamond therefore presents the data from all of the major ions on a single plot. On a 
Piper plot, samples with similar geochemical character will plot relatively close to one another. 
Because the major ions are used, a Piper plot is useful for detecting large differences in the 
geochemical characteristics between water samples. Data on the central diamond presents a 
line of evidence that assists in interpreting the likelihood of a monitoring location being affected 
by landfill-derived impacts or a differing source. The likelihood of impacts can be gauged by the 
monitor's proximity to leachate and other locations showing definite leachate-derived impacts. 
From review of the Piper plot in Figure 5.3, the source of influence in groundwater at EBA11-3 
does not have a similar geochemical “signature” as landfill impacted wells HBT94-1 and/or 
EBA04-7. In the 2018 Annual Operations and Monitoring Report (GHD, 2019), GHD 
hypothesized a salt storage shed located west of Block J may be a potential source of elevated 
chloride concentrations at EBA11-3. It also is noted that a private landfill is located 
approximately 400 m west of Block J. 

• Groundwater quality at EBA11-1 changed in 2019 with increased manganese, iron, chloride, 
hardness, and alkalinity concentrations. Dissolved manganese concentrations in groundwater 
sampled at EBA11-1 increased over 2019 from approximately 0.05 µg/L to 1,850 µg/L during the 
November 2019 monitoring event. Iron concentrations in groundwater at EBA11-1 were elevated 
during parts of the 2019 monitoring program. Dissolved iron concentrations were also elevated 
in samples collected at EBA11-1 during the September and November 2019 monitoring events. 
Chloride, hardness, and alkalinity concentrations at EBA11-1 were well above historical ranges 
during the November 2019 monitoring event. From review of the Piper plot in Figure 5.3, 
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EBA11-1 is an outlier compared to background groundwater location MW01-16 and landfill 
vicinity locations EBA04-7 and HBT94-1. EBA11-1 plots at the end of a trendline from 
background location MW01-16 to EBA11-3. This may indicate that the source that was 
impacting groundwater quality at EBA11-3 in 2017-2018 may be the same source impacting 
groundwater quality at EBA11-1 in 2019, however further monitoring is required to verify this. 

• Groundwater quality at EBA11-4 has generally been similar to background groundwater 
conditions. However, concentrations of dissolved manganese and iron were notably elevated 
during the May 2019 monitoring event, but were less than the laboratory detection limits during 
the June, September, and November 2019 monitoring events. Further monitoring is required to 
determine if elevated iron or manganese concentrations recur in groundwater at EBA11-4. 

• Vanadium concentrations at EBA11-4 are slightly less than the applicable CSR water quality 
standards. From review of groundwater quality in the immediate vicinity of the landfill footprint 
(HBT94-1 and HBT94-2), vanadium occurred in concentrations ranging from less than the 
laboratory detection limit to 0.00129 mg/L in 2019, therefore it is unlikely the Landfill is the 
source of elevated vanadium concentrations in groundwater quality at EBA11-4.  

• VOC analytical results continued to be less than the laboratory detection limits at northeast 
shallow overburden wells in 2019. 

Parameter concentrations were below applicable CSR standards at the northeast shallow 
groundwater wells for all parameters tested in 2019 with the exception of the following: 

Manganese 

Manganese concentrations in groundwater quality at EBA11-1 were greater than the CSR DW 
standard during the fourth quarter 2019 monitoring event. Manganese concentrations in 
groundwater quality at EBA11-1 significantly increased over 2019. Further monitoring is required to 
determine if dissolved manganese concentrations continue to increase. 

5.3.4.2 Southeast Downgradient Shallow Groundwater Quality 

Groundwater quality in the shallow portion of the overburden aquifer southeast of the Site is 
monitored by HBT94-5, MW02-18, and MW03-18. Groundwater monitoring at HBT94-5 has not 
been possible since 2000 as the well has been dry during all monitoring events. As stated in 
Section 2.5, groundwater elevations in the vicinity of the Site have decreased by approximately 2 to 
4 m between 1995 and 2003. This apparent regional groundwater elevation decrease is likely the 
cause for HBT94-5 going dry. Historical analytical results for HBT94-5 are provided in Appendix J. 
MW02-18 and MW03-18 were installed in July 2018 and were included in all four of the 2019 
monitoring events. 

Concentrations versus time graphs for selected leachate indicator parameters are presented in 
Figures I-11 and I-12 in Appendix I. 

The following table presents concentration ranges of leachate indicator parameters in groundwater 
quality at MW02-18 and MW03-18. The purpose of the table is to illustrate the potential landfill 
derived impact on the shallow portion of the overburden aquifer groundwater quality southeast of the 
Site. 
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Table 5.6 Leachate Indicator Parameter Concentrations at SE Downgradient 
Shallow Wells 

Parameter Alk. 
(mg/L) 

NH4 
(mg/L) 

Bo 
(µg/L) 

Cl-  
(mg/L) 

Cond. 
(µS/cm) 

Hardnes
s (mg/L) 

Fe 
(µg/L) 

Mn 
(µg/L) 

pH 
(S.U) 

SO4 
(mg/L) 

MW02-18 259 – 
417 

9.87 – 
14.9 

478 – 
570 

0.00011 
– 

0.00022 

553 – 
815 

156 – 
254 

28 – 
41 

1910 – 
3090 

6.64 – 
7.13 

2.0 – 
3.07 

MW03-18 71.4 – 
109 

ND 
0.0025 

15 – 
24 

0.00027 
– 

0.00033 

149 – 
197 

65.6 – 
105 ND 5 ND 

0.05 
7.83 – 
8.28 

2.21 – 
2.98 

Background 
(MW01-16) 

30.0 – 
51.6 

ND 
0.0025 ND 5 0.75 – 

2.19 
66.7 – 

109 
29.6 – 
52.2 ND 5 

ND 
0.05 – 
0.14 

6.76 – 
6.90 

2.26 – 
2.46 

Notes:  
ND – Parameter concentration below laboratory detection limit. 
mg/L - milligrams per litre; µg/L - micrograms per litre; µS/cm - microSiemens per centimeter. 
Alk: alkalinity, NH4: Ammonia, Bo: boron, Cl-: chloride, Fe: iron, Mn: manganese, SO4: sulphate, Cond.: Conductivity. 
Conductivity – measured in the lab; pH – measured in the field. 
-- Parameter not analyzed. 
Red – Concentration greater than applicable CSR standard 

From review of Table 5.7. Figures I-11 and I-12, and Appendix J this following interpretations of 
shallow groundwater quality southeast of the Site have been developed: 

• Groundwater quality at MW02-18 shows elevated levels of alkalinity, ammonia, boron, hardness, 
chloride, iron, and manganese relative to background groundwater conditions, indicating some 
landfill related impact. Monitoring well MW02-18 is located adjacent to the historic dumping 
ground, therefore it is difficult to determine if groundwater quality is adversely affected by the 
dumping ground, the Site, or both.  

• Groundwater quality at MW03-18 is similar to background groundwater conditions. MW03-18 is 
nested with AG99-05, which also shows similar groundwater conditions. Based on the 2019 
groundwater sample results, negligible leachate influence is observed in groundwater quality at 
MW03-18. 

Parameter concentrations were below applicable CSR standards at the southeast shallow 
overburden groundwater wells for all parameters tested in 2019 with the exception of the following: 

Manganese 

Manganese concentrations in groundwater samples collected at MW02-18 were greater than the 
CSR DW standards during all four quarters of the 2019 monitoring program with concentrations of 
2,410/2,430 µg/L in May, 1,910 µg/L in June, 2,280 µg/L in September, and 2,290/3,090 µg/L in 
November 2019. As indicated above, MW02-18 is located adjacent to a former apparent historic 
dumping ground, therefore groundwater quality at MW02-18 is likely affected by the presence of this 
dumping ground. 

5.3.4.3 Southeast Downgradient Deep Groundwater Quality 

Groundwater quality in the deep portion of the overburden aquifer southeast of the Site is monitored 
by monitoring wells AG99-02, AG99-01, AG99-04, and AG99-05.  
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The following table presents ranges of leachate indicator parameter concentrations observed in 
2019 at southeast deep wells compared to background groundwater quality to illustrate the potential 
relative impact of landfilling operations on southeast deep groundwater quality. The table is arranged 
by increasing distance from the landfill footprint. 

Table 5.7 Leachate Indicator Parameter Concentrations at SE Downgradient 
Deep Wells 

Parameter Alk. 
(mg/L) 

NH4 
(mg/L) 

Bo 
(µg/L) 

Cl-  
(mg/L) 

Cond. 
(µS/cm) 

Hardness 
(mg/L) 

Fe 
(µg/L) 

Mn 
(µg/L) 

pH 
(S.U) 

SO4 
(mg/L) 

AG99-01 99.0 – 
125 

ND 
0.0025 ND 5 1.66 – 

3.5 
190 – 
244 93.3 – 130 ND 5 

ND 
0.05 – 
0.17 

6.77 – 
7.99 

2.63 – 
3.22 

AG99-02 71.9 – 
89.4 

ND 
0.0025 ND 5 1.2 - 1.71 140 – 

166 
75.5 – 
85.9 ND 5 ND 

0.05 
7.76 – 
8.44 

2.29 – 
2.86 

AG99-04 47.0 – 
58.3 

ND 
0.0025 ND 5 1.12 – 

1.16 
100 – 
114 

46.1 – 
56.3 ND 5 ND 

0.05 
7.14 – 
8.32 

2.37 – 
2.58 

AG99-05 46.3 – 
102 

ND 
0.0025 

ND 5 – 
18 

0.87 – 
3.87 

90.8 – 
200 41.2 – 101 ND 5 ND 

0.05 
7.89 – 
8.20 

2.19 – 
2.56 

Background 
(MW01-16) 

30.0 – 
51.6 

ND 
0.0025 ND 5 0.75 – 

2.19 
66.7 – 

109 
29.6 – 
52.2 ND 5 

ND 
0.05 – 
0.14 

6.76 – 
6.90 

2.26 – 
2.46 

ND – Parameter concentration below laboratory detection limit. 
mg/L - milligrams per litre; µg/L - micrograms per litre; µS/cm - microSiemens per centimeter. 
Alk: alkalinity, NH4: Ammonia, Bo: boron, Cl-: chloride, Fe: iron, Mn: manganese, SO4: sulphate, Cond.: Conductivity. 
Conductivity – measured in the lab; pH – measured in the field. 

Detailed analytical results are presented in Tables 5.10 and 5.11. Historical groundwater quality data 
and graphs of selected leachate indicator parameters are presented in Appendix I (Figures I-9 and 
I-10). 

Based on historical data presented in Figures I-9 and I-10, and 2019 data presented in the above 
table, the following interpretations regarding groundwater quality at AG99-01, AG99-02, AG99-04, 
and AG99-05 have been developed: 

• Groundwater quality at AG99-01 and AG99-02 continues to show slightly elevated levels of 
alkalinity, conductivity, and hardness compared to background groundwater conditions indicating 
a potential slight presence of leachate. This observation is consistent with previous monitoring 
years. 

• Groundwater quality at AG99-04 and AG99-05 continues to demonstrate stable groundwater 
quality similar to background conditions indicating negligible leachate impacts are present in the 
deep portion of the overburden aquifer southeast of the landfill footprint. 

• In general, it appears that groundwater quality in the deep portion of the overburden aquifer 
southeast of the landfill footprint is minimally impacted by leachate. As indicated in 
Section 5.3.4.3, shallow groundwater quality southeast of the landfill appears to be impacted by 
leachate at MW02-18, however it cannot be determined if the source is the Site or the historic 
dumping ground or both.  
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Southeast Downgradient Deep Groundwater Assessment 

Parameter concentrations were below applicable CSR standards at the southeast deep overburden 
groundwater wells for all parameters tested in 2019 with the exception of the following: 

• Groundwater quality at AG99-02 had concentrations of vanadium greater than the applicable 
CSR DW standard of 0.02 mg/L during all monitoring events in 2019.  

The elevated vanadium concentrations are not suspected to be related to leachate influence in 
groundwater quality as vanadium concentrations at monitoring wells adjacent to the Landfill 
(HBT94-1 and HBT94-2) ranged from less than the laboratory detection limit to 0.00129 mg/L in 
2019. At this time, the source of vanadium in groundwater quality at AG99-02 is not known. 

5.4 Surface Water Quality Monitoring Results 

Site surface water quality is monitored at two surface water locations to the east of the landfill 
footprint: 

• SW-1 on a tributary of Cold Creek approximately 1,100 m east of the Landfill. 

• SW03-17 an unnamed pond located upstream of SW-1, approximately 1,000 m east of the 
Landfill. 

As previously discussed, there is no direct surface water discharge from the Site to the ephemeral 
tributaries east of the Site. The depth of groundwater in the vicinity of the tributaries is unknown and 
as such the discharge of groundwater to the tributaries cannot be confirmed without further 
investigation. The monitoring wells closest to the Cold Creek tributaries included in the Site’s 
monitoring program are nested wells MW03-18 and AG99-05, which are located approximately 
900 m west of SW-1. Groundwater levels at AG99-05 ranged from 19.8 to 22.5 m below top of riser 
(BTOR) in 2019. Groundwater levels at MW03-18 ranged from 19.8 to 22.5 m BTOR in 2019. 
However, as previously stated, the depth to groundwater adjacent to the Cold Creek tributaries has 
not been investigated. 

The following table presents the 2019 surface water analytical results for leachate indicator 
parameters indicated in Section 5.3.1 of this Annual Report. These parameters are selected to best 
indicate the potential presence of leachate in surface water downgradient of the Site. 

Table 5.8 Surface Water Results Summary 

Parameter Alk. 
(mg/L) 

NH4 
(µg/L) 

Bo 
(µg/L) 

Cl-  
(mg/L) 

Cond. 
(µS/cm) 

Hardness 
(mg/L) 

Fe 
(µg/L) 

Mn 
(µg/L) 

pH 
(S.U) 

SO4 
(mg/L) 

SW-1 
(tributary of 
Cold Creek) 

6.9 – 
29.4 

0.0051 – 
0.0450 

ND 5 3.42 – 
3.93 

29.0 – 
77.8 

8.53 – 
28.3 

49 – 
255 

3.05 – 
68.7 

5.51 – 
7.85 

0.61 – 
5.77 

SW03-17 
(Pond 
upstream of 
SW-1) 

6.6 – 
7.5 

ND 
0.0025 – 
0.0086 

ND 5 3.27 – 
3.71 

27.9 – 
30.3 

7.75 – 
8.02 

26 - 48 2.29 – 
5.55 

6.07 – 
8.68 

0.90 – 
1.08 

ND – Parameter concentration below laboratory detection limit. 
mg/L - milligrams per litre; µg/L - micrograms per litre; µS/cm - microSiemens per centimeter. 
Alk: alkalinity, NH4: Ammonia, Bo: boron, Cl-: chloride, Fe: iron, Mn: manganese, SO4: sulphate, Cond.: Conductivity. 
Conductivity – measured in the lab; pH – measured in the field. 
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Detailed surface water analytical results are presented in Table 5.12. Historical surface water quality 
data and graphs (Figures I-13 and I-14) of the selected parameters are presented in Appendix I. 

Based on historical data presented in Figures I-13 and I-14, and 2019 data presented in the above 
table GHD has identified the following: 

• From review of the 2019 monitoring results, surface water quality at SW-1 and SW03-17 does 
not appear to be influenced by leachate. This observation is based on low level of leachate 
indicator parameters including alkalinity, ammonia, chloride, and conductivity levels. 

• Water quality data collected from the Quinsam River upstream of the confluence of the Quinsam 
River and Cold Creek periodically displayed similar levels of aluminum, copper, iron, and 
manganese (Kangasniemi, 1989) compared to water quality observed at SW-1 and SW03-17 in 
2019. It appears that the aluminum, copper, iron, and manganese concentrations observed at 
SW-1 and SW03-17 are naturally occurring or originating from an upstream source. 

WQGs include both acute (short-term) and chronic (long-term) guidelines for most parameters 
analyzed at surface water monitoring locations on Site. For screening purposes, analytical results 
presented in Table 5.12 were compared to the most stringent available guideline (typically the 
chronic (long term) guideline). 

Identified analytical results elevated above the most stringent WQG include dissolved oxygen (DO), 
field pH, alkalinity, field temperature, aluminum, cadmium, iron, and manganese as indicated in 
Table 5.12. The DO, field pH, alkalinity, temperature, aluminum, iron, and manganese results are 
generally consistent with previous monitoring years and are suspected to be related to ambient 
temperatures during the summer months (i.e., DO and temperature) or naturally occurring conditions 
(pH, alkalinity, aluminum, iron, manganese). 

Dissolved cadmium concentrations at SW03-17 were greater than the applicable FAW WQG during 
the November 2019 monitoring event, however, previous results for this location have been less 
than the applicable WQG or laboratory detection limit. As previously indicated, there are no direct 
surface water linkages between the Site and the pond SW03-17 is located on, therefore leachate 
migration from the Site to the pond may only occur through groundwater migration. Groundwater 
results at MW03-18, which is upgradient of the pond, but downgradient of the Site show cadmium 
concentrations that are less than the laboratory detection limit since it was installed in summer 2018. 

5.4.1 Surface Water Monitoring Program Amendments 

The 2017 DOCP indicated the surface water monitoring program for the Site should be evaluated to 
potentially include surface water sampling locations from the surface water management 
infrastructure. In 2019, the majority of the Site’s surface water management infrastructure was 
constructed, therefore, GHD proposes to include the SWM Pond in the Site’s EMP. 

This location was selected to characterize the surface water within the SWM Pond. The proposed 
parameters for this surface water sampling location will be the same parameters as the other 
surface water sampling locations in the Site’s EMP: 

• General chemistry parameters: alkalinity, chloride, conductivity, fluoride, hardness, pH, sulphate, 
total dissolved solids (TDS) 
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• Nutrients: ammonia, nitrate, nitrite 

• Dissolved metals and total metals 

The location of the proposed surface water monitoring location is indicated on Figure 3.1. 

6. Summary 

The following summarizes the findings of the Annual Report: 

Operations 

• Construction of the Stormwater Management Pond, including inlet and outlet structures and 
ditching, and improvements to the landfill’s north perimeter surface water ditching and south 
surface water management piping, was completed in 2019. 

• The remaining airspace volume for the Site as of December 31, 2019, is 91,508 m3. At this time, 
the Site is forecasted to reach capacity in the first quarter of 2022. 

• The CVRD received a notice dated March 21, 2019, from ENV regarding non-compliance with 
the requirements of the LFG Regulation. The primary non-compliance item noted in the letter is 
the landfill gas collection system was not constructed at the Site by the required deadline. At this 
time, the final cover system and LFG collection system at the Site are scheduled to be 
constructed in 2022 to 2023. 

• ENV is currently in the process of reviewing and updating the Site’s OC in response to the 
CVRD’s OC amendment application. 

• In 2019, the CVRD received Board approval for a composting facility on Block J of the Site. The 
design of the compost facility is scheduled to be completed in 2020. 

• A new monitoring well (MW04-19) was installed in 2019 immediately downgradient of the 
surface water management pond. 

Monitoring Program 

• Groundwater was sampled as per the 2019 monitoring specification, with the following 
exceptions: 

– GLL93-4 and HBT94-5 were dry for all 2019 monitoring events. These monitoring wells 
have been historically dry. 

– AM02-01 was dry during all 2019 monitoring events. AM02-01 has historically been 
periodically dry. 

– EBA04-4 was found to be damaged in 2018, preventing it from being sampled in April/May, 
June, and September 2019. EBA04-4 was decommissioned in October 2019. 

– EBA04-3 became inaccessible due to construction of the surface water management pond, 
preventing it from being sampled in 2019. As a result it was decommissioned in 
October 2019. 

• Groundwater contours were generated for the Site using the water level data collected in 
November 2019. The groundwater contours were consistent seasonally and with previous years. 
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• The observed groundwater flow direction is to the east across the Site. 

• Vertical groundwater gradients were calculated using the nested wells on Site. The results 
indicated a slight downward gradient at nested wells EBA04-6/EBA04-7 and 
MW03-18/AG99-05. 

• Groundwater quality results obtained in 2019 were assessed across the Site with the following 
observations: 

– Background - Water quality results for the background monitoring well MW01-16 was found 
to be characterized by low and stable concentrations of MSW leachate indicator 
parameters. During the November 2019 monitoring event field, conductivity, total alkalinity 
and hardness concentrations were slightly elevated compared to historical ranges. 

– Shallow Landfill Vicinity - Groundwater quality at monitoring wells located in the shallow 
portion of the overburden aquifer in the immediate vicinity of the landfill footprint indicate 
the presence of leachate parameters above background concentrations. Parameter 
concentrations were less than the applicable CSR standards in groundwater in the shallow 
portion of the overburden aquifer for all parameters analyzed in 2019 with the exception of 
manganese at HBT94-1. 

– Deep Landfill Vicinity - Monitoring wells located in the deep portion of the overburden 
aquifer within the immediate vicinity of the landfill footprint also indicate low level presence 
of leachate in groundwater at HBT94-2 and EBA04-6. Concentrations are generally lower 
than in the shallow overburden aquifer wells, indicating attenuation is occurring. Parameter 
concentrations were less than applicable CSR standards in deep Landfill Area wells for all 
parameters analyzed in 2019. 

– Northeast Downgradient Shallow - Groundwater quality northeast of the Site in the shallow 
portion of the overburden aquifer shows generally stable low level leachate impacts. There 
appeared to be increases in some parameters in 2019 compared to historical results, 
namely iron and manganese concentrations in groundwater at EBA11-3 and EBA11-4. 
Parameter concentrations were below applicable CSR standards at the northeast shallow 
overburden groundwater wells for all parameters tested in 2019 with the exception of 
manganese at EBA11-1. 

– Northeast Downgradient Deep - Groundwater quality in the deep portion of the overburden 
aquifer northeast of the landfill footprint was previously monitored by EBA04-3, which was 
decommissioned in 2019. The deep portion of the overburden aquifer northeast of the 
landfill footprint was monitored by EBA04-6 and MW04-19 during 2019. 

– Southeast Downgradient Shallow - Groundwater quality in the shallow portion of the 
overburden aquifer southeast of the Site indicates low level leachate impact to groundwater 
based on elevated concentrations of key leachate indicator parameters compared to 
background concentrations at monitoring well MW02-18. Water quality at MW03-19 
appears to be similar to background concentrations, and thus leachate impact is not 
observed at this location considering the 2019 analytical data. Parameter concentrations 
were less than applicable CSR standards at the southeast shallow overburden groundwater 
wells for all parameters tested in 2019 with the exception of manganese at MW02-18. 

– Southeast Downgradient Deep - Groundwater quality in the deep portion of the overburden 
aquifer southeast of the Site indicate a slight presence of leachate at monitoring wells 
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AG99-01 and AG99-02. Monitoring wells AG99-04 and AG99-05 continue to demonstrate 
stable groundwater quality similar to background conditions, indicating minimal to no 
leachate impacts at these locations. Parameter concentrations were less than applicable 
CSR standards at the southeast deep overburden groundwater wells for all parameters 
tested in 2019 with the exception of vanadium in AG99-02 during all sampling events. The 
source of vanadium at in groundwater quality at AG99-02 is unknown at this time. 

• Surface water quality monitoring results obtained in 2019 from SW-1 (tributary of Cold Creek) 
and SW03-17 (unnamed pond upstream of SW-1) were assessed. There are elevated 
parameter concentrations which appear to be naturally occurring, these parameters include: pH, 
dissolved oxygen, alkalinity, aluminum, cadmium, iron, and manganese. Based on the results 
from the surface water samples, the presence of leachate impacts are not suspected, based on 
low level of leachate indicator parameters including alkalinity, ammonia, chloride, and 
conductivity levels. 

7. Recommendations 

Based on the findings of the 2019 Annual Operations and Monitoring Report, GHD provides the 
following recommendations: 

Operations 

• Continue operating the landfill implementing the 2017 DOCP fill plan. 

• Proceed with preparing a Closure Plan report for the Landfill as per the Landfill Criteria. The 
Landfill is forecasted to reach capacity in approximately 2 years (first quarter of 2022). 

• Monitoring wells MW01-16, MW04-19, AM02-19, HBT94-1, HBT94-2, HBT94-3 and AG99-06 
were surveyed/resurveyed in November 2019. Comparison of the survey results with the 
historical survey results indicate some disparities. It is recommended that the CVRD resurvey all 
existing monitoring wells to obtain accurate coordinates and elevations to assist with 
hydrogeological interpretation. 

• Complete the detailed design of the landfill gas collection system in 2020/2021 in preparation for 
construction in 2022/2023 to comply with the requirements of the LFG Regulation. 

Monitoring Program 

• Monitoring well MW04-19 was installed in October 2019. It is recommended that this well be 
included in the 2020 monitoring program. 

• Include the SWM Pond in the Site’s surface water monitoring program. 

• Include recording the water level measurements as measured at the Ladore Dam by BC Hydro 
with the Site’s EMP. 

• Proceed with installing the three proposed monitoring wells at the Site in accordance with 
schedule provided in the 2017 DOCP, either in 2020 or 2021. 
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All of which is Respectfully Submitted, 

GHD  

 
 
 
 
 
 

Chris Thorne, B.Sc. 

 
 
 
 
 
 

Michaela Dyck, P.Geo. 

 
 
 
 
 
 

Gregory D. Ferraro, P.Eng. 
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figure 2.2
SITE PLAN AND MONITORING LOCATIONS
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CAMPBELL RIVER WASTE MANAGEMENT CENTRE
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56484-02(048)GN-VA001 MAR 10, 2020

SOURCE: TOPOGRAPHICAL INFORMATION BASED SURVEY BY McELHANNEY ASSOCIATES DATED NOVEMBER 5, 2019.

NOTE: McIVOR LAKE AND COLD CREEK TRIBUTARY LOCATIONS ARE APPROXIMATE.

LIMIT OF WASTE FROM SCS ENGINEERS, PHASE I CLOSURE PLAN, JUNE 6, 2013.
WELL LOCATIONS BASED ON SURVEY DATA PROVIDED BY TETRA TECH EBA.
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Note: AM02-01 dry during all 2019 monitoring events figure 5.1a

HYDROGRAPH 2009 - 2019 - BACKGROUND WELLS
2019 OPERATIONS AND MONITORING REPORT

CAMPBELL RIVER WASTE MANAGEMENT CENTRE
Comox Strathcona Waste Management
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figure 5.1b

HYDROGRAPH 2009 - 2019 - LANDFILL WELLS
2019 OPERATIONS AND MONITORING REPORT

CAMPBELL RIVER WASTE MANAGEMENT CENTRE
Comox Strathcona Waste Management
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figure 5.1c

HYDROGRAPH 2009 - 2019 - NORTHEAST WELLS
2019 OPERATIONS AND MONITORING REPORT

CAMPBELL RIVER WASTE MANAGEMENT CENTRE
Comox Strathcona Waste Management
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figure 5.1d

HYDROGRAPH 2009 - 2019 - SOUTHEAST WELLS
2019 OPERATIONS AND MONITORING REPORT

CAMPBELL RIVER WASTE MANAGEMENT CENTRE
Comox Strathcona Waste Management
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SOURCE: TOPOGRAPHICAL INFORMATION BASED SURVEY BY McELHANNEY ASSOCIATES DATED NOVEMBER 5, 2019

NOTE: McIVOR LAKE AND COLD CREEK TRIBUTARY LOCATIONS ARE APPROXIMATE.
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Table 3.1

Waste Tonnage and Diversion
2019 Operations and Monitoring Report

Campbell River Waste Management Centre
Comox Strathcona Waste Management

Page 1 of 1

Units 2019
WASTE DISCHARGED TO LANDFILL (1)

Waste from CRWMC wasteshed
Construction Waste tonnes 3,043
ICI & Household tonnes 19,128
Municipal Waste by Contract tonnes 4,268
Volunteer Clean Up tonnes 39
Asbestos tonnes 841
Streetside cleanup/illegal dumping tonnes 0

Total Waste Discharged to Landfill 27,318

RECYLED/DIVERTED MATERIAL(1)

Battery Sales tonnes 18
Clean Wood Waste tonnes 521
Cut Grass & Raked Leaves tonnes 112
Drywall/Gypsum waste tonnes 564
Scrap Metal Sales tonnes 734
Weigh only (tires etc.) tonnes 34
Yard Waste tonnes 226
Commercial Cardboard/Recycling tonnes 4
Recycle BC tonnes 134

Total Recycled/Diverted Material 2,347

Clean fill used as cover 1,890

Total Material Delivered 31,556

Notes:
(1) Campbell River Waste Management Centre Yearly Tonnage Summary

CRWMC - Campbell River Waste Management Centre

GHD 056484 (48) T-3.1



Table 3.2

Waste Area Population and Projected Population
2019 Operations and Monitoring Report

Campbell River Waste Management Centre
Comox Strathcona Waste Management

Page 1 of 1

Year Estimated Population(1)(2)

2019 43,641
2020 43,946
2021 44,254
2022 44,564
2023 44,876

Notes:
(1) 2016 population sourced from Stats Canada for City of Campbell River, Village 
of Sayward, Village of Gold River, and Strathcona electoral areas A, B, C, and D
(2) Annual population growth rate of 0.7% (Stats Canada, 2016)

GHD 056484 (48) T-3.2



Table 4.1

Monitoring Locations and Sampling Frequency
2019 Operations and Monitoring Report

Campbell River Waste Management Centre
Comox Strathcona Waste Management

Page 1 of 1

Monitoring Location April/May June September November

Groundwater
MW01-16 √ √ √ √
MW02-18 √ √ √ √
MW03-18 √ √ √ √
MW04-19(1) - - - √
AG99-01 √ √ √ √
AG99-02 √ √ √ √
AG99-04 √ √ √ √
AG99-05 √ √ √ √
AG99-06 √ √ √ √
AM02-01 Dry Dry Dry Dry
EBA04-1 Inaccessible Inaccessible √ √
EBA04-3(2) - - - Decommissioned
EBA04-4(3) - - - Decommissioned
EBA04-6 √ √ √ √
EBA04-7 √ √ √ √
EBA11-1 √ √ √ √
EBA11-2 √ √ √ √
EBA11-3 √ √ √ √
EBA11-4 √ √ √ √
GLL93-4 Dry Dry Dry Dry
HBT94-1 √ √ √ √
HBT94-2 √ √ √ √
HBT94-3 Dry Dry Dry Dry
HBT94-5 Dry Dry Dry Dry

Surface Water
SW-1 √ Dry √ √
SW03-17 √ √ √ √

Notes:
√ - Sample collected and submitted for laboratory analysis.
- Not included in sampling event.

(1) MW04-19 was installed in October 2019

(3) Monitoring well EBA04-4 was previously damaged and then decommissioned in October 2019.

(2) Monitoring well EBA04-3 was inaccessible in 2019 due to presence of the surface water pond.
Well was decommissioned in October 2019.

GHD 056484 (48) T-4.1



Table 4.2

Well Completion Details and Hydraulic Monitoring
2019 Operations and Monitoring Report

Campbell River Waste Management Centre
Comox Strathcona Waste Management

Page 1 of 1

GHD 056484 (48) T-4.2

Total Top of Screen
Location Depth Riser Length Screened Unit Screened Lithology

(m BTOR) (m AMSL) (1) (m BTOR) (m AMSL) (m) (m AMSL) (m BTOR) (m AMSL) (m BTOR) (m AMSL) (m BTOR) (m AMSL) (m BTOR)
MW01-16 43.17 187.18 38.60 41.64 148.15 145.10 3.1 149.61 37.568 149.31 37.87 150.30 36.883 151.80 35.38 Shallow overburden Sand and gravel

MW02-18 32.66 138.79 31.14 32.66 107.65 106.13 1.5 115.88 22.91 113.74 25.05 112.38 26.415 113.64 25.15 Shallow overburden Sand

MW03-18 27.21 132.10 25.68 27.21 106.42 104.89 1.5 112.32 19.785 110.67 21.431 109.65 22.45 110.88 21.219 Shallow overburden Sand and gravel

MW04-19 36.12 136.32 32.31 35.36 104.01 100.96 3.1 - - - - - - 111.71 24.612 Shallow overburden Silty sand

AG99-01 48.50 144.19 46.50 48.50 97.69 95.69 2.0 115.70 28.49 113.84 30.348 112.89 31.296 114.37 29.823 Deep overburden Gravel

AG99-02 51.51 139.85 49.00 51.00 90.85 88.85 2.0 114.33 25.52 112.56 27.293 111.58 28.268 111.97 27.879 Deep overburden Gravel, some sand and cobbles

AG99-04 45.42 136.44 38.00 45.00 98.44 91.44 7.0 113.96 22.485 112.26 24.176 111.25 25.187 112.61 23.831 Deep overburden Gravel, some sand and cobbles

AG99-05 50.90 132.09 44.00 50.00 88.09 82.09 6.0 112.26 19.835 110.61 21.481 109.60 22.492 110.84 21.25 Deep overburden Sand, trace silt

AG99-06 45.11 132.69 22.00 25.00 110.69 107.69 3.0 110.86 21.835 110.70 21.99 108.99 23.697 108.90 23.793 Shallow overburden Sand, trace silt

AM02-01 33.20 186.86 19.00 34.00 167.86 152.86 15.0 DRY DRY DRY DRY DRY DRY DRY DRY Shallow overburden Sand

EBA04-1 68.30 164.74 62.90 65.50 101.84 99.24 2.6 Water Tap - Water Tap - Water Tap - Water Tap - Deep overburden Sand and gravel
EBA04-3 (2) 41.20 142.20 38.10 41.20 104.10 101.00 3.1 Inaccessible - Inaccessible - Inaccessible - Decommissioned - Deep overburden Sand and gravel

EBA04-4 53.40 163.27* 50.20 53.30 113.07 109.97 3.1 Damaged - Damaged - Damaged - Decommissioned - Deep overburden Sand, sand and gravel interlayers

EBA04-6 39.60 136.34 38.10 39.60 98.24 96.74 1.5 112.22 24.12 110.49 25.849 109.51 26.83 110.85 25.492 Deep overburden Sand and gravel

EBA04-7 32.00 136.40 30.50 32.00 105.90 104.40 1.5 112.37 24.03 110.63 25.77 109.65 26.755 110.99 25.415 Shallow overburden Sand and gravel

EBA11-1 28.96 134.77 25.60 28.70 109.17 106.07 3.1 114.03 20.745 112.66 22.11 110.83 23.936 110.45 24.32 Shallow overburden Sand, trace/some silt

EBA11-2 35.00 141.55 32.00 35.00 109.55 106.55 3.0 115.34 26.21 113.51 28.04 112.51 29.04 113.93 27.624 Shallow overburden Sand, gravelly, trace silt

EBA11-3 30.18 134.19 27.10 30.18 107.09 104.01 3.1 112.80 21.39 111.55 22.64 109.97 24.22 110.16 24.03 Shallow overburden Sand, trace gravel

EBA11-4 29.57 133.13 25.90 29.00 107.23 104.13 3.1 111.43 21.7 110.16 22.97 108.67 24.461 108.90 24.228 Shallow overburden Sand, trace gravel, trace/some silt

GLL93-4 19.40 137.39 16.50 19.40 120.89 117.99 2.9 DRY DRY DRY DRY DRY DRY DRY DRY Shallow overburden Sand

HBT94-1 34.00 142.33 31.00 34.00 111.33 108.33 3.0 116.77 25.56 114.59 27.74 113.35 28.985 114.88 27.452 Shallow overburden Sand, trace silt and gravel

HBT94-2 44.00 142.08 41.00 43.00 101.08 99.08 2.0 116.29 25.79 114.25 27.835 112.98 29.105 114.57 27.515 Deep overburden Sand, some silt

HBT94-3 27.00 142.61 25.00 27.00 117.61 115.61 2.0 DRY DRY DRY DRY DRY DRY DRY DRY Shallow overburden Gravel

HBT94-5 32.00 138.29 20.00 22.00 118.29 116.29 2.0 DRY DRY DRY DRY DRY DRY DRY DRY Shallow overburden Sand, silty

Notes:
(1) Well details for monitoring wells installed prior to 2016 sourced from Hydrogeologic Assessment and Closure Plan, Piteau Associates Engineering Ltd., April 1998. MW01-16, AM02-01, MW04-19, AG99-06, HBT94-1, HBT94-2, HBT94-3 were surveyed/resurveyed in 2019.
(2) Monitoring well EBA04-3 was inaccessible in 2019 due to construction of the surface water pond.
m BTOR metres below top of riser
m AMSL metres above mean sea level
- not applicable/not available

Screened Interval
2019 Water Levels

30-Apr-19 25-Jun-19 22-Sep-19 18-Nov-19



  Table 5.9
 

Groundwater  Analytical Results - General Chemistry, Nutrients, Metals
2019 Operations and Monitoring Report

Campbell River Waste Management Centre
Comox Strathcona Waste Management

Page 1 of 6

Sample Location: AG99-01 AG99-01 AG99-01 AG99-01 AG99-02 AG99-02 AG99-02 AG99-02 AG99-02 AG99-04 AG99-04 AG99-04 AG99-04 AG99-05 AG99-05

Sample ID: WG-56484-300419-
CF-03

WG-56484-260619-
CT-25

WG-56484-230919-
NT-10

WG-56484-181119-
NT-04

WG-56484-010519-
CF-14

WG-56484-260619-
CT-24

WG-56484-230919-
NT-15

WG-56484-181119-
NT-05

WG-56484-181119-
NT-06

WG-56484-010519-
CF-13

WG-56484-250619-
CT-11

WG-56484-230919-
NT-18

WG-56484-181119-
NT-08

WG-56484-010519-
NT-12

WG-56484-250619-
CT-10

Sample Date: 4/30/2019 6/26/2019 9/23/2019 11/18/2019 5/1/2019 6/26/2019 9/23/2019 11/18/2019 11/18/2019 5/1/2019 6/25/2019 9/23/2019 11/18/2019 5/1/2019 6/25/2019 
DW FAW Duplicate

Parameters Units a b

Field Parameters
Conductivity, field uS/cm -- -- 175  165  160  220  145  103  123  190  190  96  71  71  130  194  141  
Oxidation reduction potential (ORP), field millivolts -- -- 172  215  376  188  233  189  280  193  193  243  191  260  133  204  175  
pH, field s.u. -- -- 7.94  7.99  7.25  6.77  8.06  8.44  8.40  7.76  7.76  7.14  8.29  8.32  7.86  8.19  8.18  
Temperature, field Deg C -- -- 13.05  14.34  9.54  10.69  11.88  13.09  9.86  11.31  11.31  12.48  13.60  9.09  10.37  11.20  13.22  
Total dissolved solids, field (TDS) g/L -- -- 0.114  0.107  0.104  0.143  0.094  0.067  0.080  0.123  0.123  0.062  0.046  0.046  0.085  0.126  0.091  
Turbidity, field NTU -- -- 9.8  4.1  15.1  3.3  0  0  0.0  0.7  0.7  0  0  0.0  0.0  1.7  1.5  

General Chemistry
Alkalinity, bicarbonate mg/L -- -- 99.0  121  125  105  76.3  71.9  84.3  88.6  89.4  48.3  47.0  53.9  58.3  102  91.7  
Alkalinity, carbonate mg/L -- -- ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  4.4  
Alkalinity, hydroxide mg/L -- -- ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
Alkalinity, total (as CaCO3) mg/L -- -- 99.0  121  125  105  76.3  71.9  84.3  88.6  89.4  48.3  47.0  53.9  58.3  102  96.1  
Bromide mg/L -- -- - - - - - - - - - - - - - ND (0.050)  -
Chloride mg/L 250 1500 1.66  2.59  3.50  2.93  1.20  1.31  1.71  1.40  1.41  1.12  1.19  1.12  1.16  3.87  3.65  
Conductivity uS/cm -- -- 191  228  244  190  155  140  165  166  166  100  101  100  114  200  200  
Fluoride mg/L 1.5 [b] ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  
Hardness mg/L -- -- 93.3  130  118  - 78.7  75.5  83.3  - - 47.1  46.1  47.0  - 101  90.8  
Hardness (dissolved) mg/L -- -- - - - 96.4  - - - 84.4  85.9  - - - 56.3  - -
pH, lab s.u. -- -- 8.19 J 8.24 J 8.28 J 8.09 J 8.15 J 8.09 J 8.13 J 8.16 J 8.16 J 7.97 J 8.04 J 8.03 J 7.98 J 8.24 J 8.32 J 
Sulfate mg/L 500 [b] 2.69  3.06  3.22  2.63  2.86  2.86  2.73  2.29  2.29  2.37  2.41  2.58  2.42  2.47  2.56  
Total dissolved solids (TDS) mg/L -- -- 124  141  148  122  101  88  115  108  104  65  71  72 J 71  123  129  

Nutrients
Ammonia-N mg/L -- [a] ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  
Nitrate (as N) mg/L 10 400 0.175  0.249  0.248  0.146  0.138  0.138  0.181  0.183  0.184  0.0791  0.0991 J 0.142 J 0.123  0.0524  0.0676 J 
Nitrite (as N) mg/L 1 [c] ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  0.0012  ND (0.0010)  ND (0.0010)  ND (0.0010) J ND (0.0010) J ND (0.0010)  ND (0.0010)  ND (0.0010) J 
Nitrite/Nitrate mg/L 10 400 - 0.249  0.248  0.146  0.138  0.138  0.181  0.185  0.184  - 0.0991 J 0.142 J 0.123  - 0.0676 J 

Dissolved Metals
Aluminum (dissolved) ug/L 9500 -- 2.7  4.7  3.3  2.5  4.8  5.8  4.7  6.4  5.4  4.9  6  4.5  4.8  3.1  3.6  
Antimony (dissolved) ug/L 6 90 ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
Arsenic (dissolved) ug/L 10 50 0.89  0.8  0.69  0.79  2.43  2.51  2.32  2.29  2.28  0.48  0.44  0.34  0.35  0.41  0.38  
Barium (dissolved) ug/L 1000 10000 1.72  2.32  2.23  1.76  3.77  3.48  3.86  3.85  3.98  0.73  0.66  0.66  0.75  1.41  1.34  
Beryllium (dissolved) ug/L 8 1.5 ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
Bismuth (dissolved) ug/L -- -- ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  
Boron (dissolved) ug/L 5000 12000 ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  18  
Cadmium (dissolved) ug/L 5 [b] ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.0115)  ND (0.0127)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  
Caesium (dissolved) ug/L -- -- ND (0.01)  - ND (0.01)  ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  ND (0.01)  -
Calcium (dissolved) ug/L -- -- 29900  42800  38200  31200  25200  24400  26000  26500  27200  16200  15800  16000  19400  34200  30700  
Chromium (dissolved) ug/L 50 10 0.44  0.42  0.49  0.57  0.47  0.58  0.6  0.56  0.53  0.26  0.28  0.27  0.21  0.22  0.24  
Cobalt (dissolved) ug/L 20 (i) 40 ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
Copper (dissolved) ug/L 1500 [b] ND (0.2)  0.29  ND (0.2)  ND (0.51)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.45)  ND (0.53)  ND (0.2)  ND (0.2)  0.73  ND (0.62)  0.55  0.9  
Iron (dissolved) ug/L 6500 -- ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  
Lead (dissolved) ug/L 10 [b] ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  
Lithium (dissolved) ug/L 8 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Magnesium (dissolved) ug/L -- -- 4530  5710  5420  4510  3810  3540  4450  4420  4350  1640  1600  1700  1920  3700  3460  
Manganese (dissolved) ug/L 1500 -- ND (0.1)  0.17  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
Mercury (dissolved) ug/L 1 0.25 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  
Molybdenum (dissolved) ug/L 250 10000 0.122  0.114  0.092  0.104  0.142  0.139  0.109  0.109  0.101  0.136  0.123  0.134  0.116  0.111  0.1  
Nickel (dissolved) ug/L 80 [b] ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
Phosphorus (dissolved) ug/L -- -- ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  
Potassium (dissolved) ug/L -- -- 706  870  827  721  1130  1250  1070  1150  1160  291  283  211  275  529  501  
Rubidium (dissolved) ug/L -- -- ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  -
Selenium (dissolved) ug/L 10 20 0.104  0.105  0.169  0.122  0.179  0.17  0.183  0.159  0.17  0.114  0.087  0.094  0.127  0.102  0.076  
Silicon (dissolved) ug/L -- -- 6090  6120  6260  5990  6070  5430  5660  5530  5520  3950  4010  3790  3610  4320  4420  
Silver (dissolved) ug/L 20 [b] ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
Sodium (dissolved) ug/L 200000 -- 2000  2240  2240  2190  1350  1340  1390  1480  1480  1260  1250  1270  1480  2320  1910  
Strontium (dissolved) ug/L 2500 -- 47.3  63.7  60.1  47  30.8  28.1  36  33.8  33.2  25.6  24.8  24.3  28.9  52.5  49.8  
Sulfur (dissolved) ug/L -- -- 1060  670  950 J 800  940  550  800  800  690  900  740  520  740  960  720  
Tellurium (dissolved) ug/L -- -- ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  -
Thallium (dissolved) ug/L -- 3 ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
Thorium (dissolved) ug/L -- -- ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  -
Tin (dissolved) ug/L 2500 -- ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.29)  ND (0.5)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
Titanium (dissolved) ug/L -- 1000 ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  
Tungsten (dissolved) ug/L 3 -- ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  -
Uranium (dissolved) ug/L 20 85 0.079  0.086  0.107  0.088  0.13  0.098  0.127  0.146  0.15  0.027  0.025  0.023  0.035  0.069  0.081  
Vanadium (dissolved) ug/L 20 -- 6.07  5.41  5.32  5.88  22.2a 22.8a 21.7a 22.1a 22a 3.26  3.24  2.7  2.62  2.92  2.82  
Zinc (dissolved) ug/L 3000 [b] ND (1)  1.3  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Zirconium (dissolved) ug/L -- -- ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  
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Sample Location:

Sample ID:

Sample Date:
DW FAW

Parameters Units a b

Field Parameters
Conductivity, field uS/cm -- --
Oxidation reduction potential (ORP), field millivolts -- --
pH, field s.u. -- --
Temperature, field Deg C -- --
Total dissolved solids, field (TDS) g/L -- --
Turbidity, field NTU -- --

General Chemistry
Alkalinity, bicarbonate mg/L -- --
Alkalinity, carbonate mg/L -- --
Alkalinity, hydroxide mg/L -- --
Alkalinity, total (as CaCO3) mg/L -- --
Bromide mg/L -- --
Chloride mg/L 250 1500
Conductivity uS/cm -- --
Fluoride mg/L 1.5 [b] 
Hardness mg/L -- --
Hardness (dissolved) mg/L -- --
pH, lab s.u. -- --
Sulfate mg/L 500 [b] 
Total dissolved solids (TDS) mg/L -- --

Nutrients
Ammonia-N mg/L -- [a] 
Nitrate (as N) mg/L 10 400
Nitrite (as N) mg/L 1 [c] 
Nitrite/Nitrate mg/L 10 400

Dissolved Metals
Aluminum (dissolved) ug/L 9500 --
Antimony (dissolved) ug/L 6 90
Arsenic (dissolved) ug/L 10 50
Barium (dissolved) ug/L 1000 10000
Beryllium (dissolved) ug/L 8 1.5
Bismuth (dissolved) ug/L -- --
Boron (dissolved) ug/L 5000 12000
Cadmium (dissolved) ug/L 5 [b] 
Caesium (dissolved) ug/L -- --
Calcium (dissolved) ug/L -- --
Chromium (dissolved) ug/L 50 10
Cobalt (dissolved) ug/L 20 (i) 40
Copper (dissolved) ug/L 1500 [b] 
Iron (dissolved) ug/L 6500 --
Lead (dissolved) ug/L 10 [b] 
Lithium (dissolved) ug/L 8 --
Magnesium (dissolved) ug/L -- --
Manganese (dissolved) ug/L 1500 --
Mercury (dissolved) ug/L 1 0.25
Molybdenum (dissolved) ug/L 250 10000
Nickel (dissolved) ug/L 80 [b] 
Phosphorus (dissolved) ug/L -- --
Potassium (dissolved) ug/L -- --
Rubidium (dissolved) ug/L -- --
Selenium (dissolved) ug/L 10 20
Silicon (dissolved) ug/L -- --
Silver (dissolved) ug/L 20 [b] 
Sodium (dissolved) ug/L 200000 --
Strontium (dissolved) ug/L 2500 --
Sulfur (dissolved) ug/L -- --
Tellurium (dissolved) ug/L -- --
Thallium (dissolved) ug/L -- 3
Thorium (dissolved) ug/L -- --
Tin (dissolved) ug/L 2500 --
Titanium (dissolved) ug/L -- 1000
Tungsten (dissolved) ug/L 3 --
Uranium (dissolved) ug/L 20 85
Vanadium (dissolved) ug/L 20 --
Zinc (dissolved) ug/L 3000 [b] 
Zirconium (dissolved) ug/L -- --

BC CSR

Schedule 3.2

AG99-05 AG99-05 AG99-06 AG99-06 AG99-06 AG99-06 EBA04-1 EBA04-1 EBA04-1 EBA04-6 EBA04-6 EBA04-6 EBA04-6 EBA04-7 EBA04-7
WG-56484-230919-

NT-12
WG-56484-191119-

NT-15
WG-56484-300419-

NT-06
WG-56484-250619-

CT-15
WG-56484-220919-

NT-05
WG-56484-191119-

NT-18
WG-56484-260619-

CT-21
WG-56484-220919-

NT-02
WG-56484-181119-

NT-03
WG-56484-300419-

NT-08
WG-56484-250619-

CT-16
WG-56484-220919-

NT-08
WG-56484-191119-

NT-11
WG-56484-300419-

NT-07
WG-56484-250619-

CT-17
9/23/2019 11/19/2019 4/30/2019 6/25/2019 9/22/2019 11/19/2019 6/26/2019 9/22/2019 11/18/2019 4/30/2019 6/25/2019 9/22/2019 11/19/2019 4/30/2019 6/25/2019 

70  105  142  150  233  194  64  60  104  618  474  464  581  781  600  
318  177  200  189  310  218  197  366  194  219  176  293  157  190  198  
8.20  7.89  7.19  8.18  7.66  7.55  8.63  7.27  6.29  7.14  7.37  7.26  6.91  6.99  7.19  

10.15  10.96  10.31  10.73  8.76  9.30  18.66  14.77  10.93  11.01  11.95  9.80  10.10  10.49  11.18  
0.045  0.068  0.092  0.097  0.151  0.126  0.041  0.039  0.068  0.395  0.309  0.301  0.371  0.500  0.384  
0.0  1.2  117  145  OOR >800 1.4  26.1  3.0  0  1  3.6  1.2  1.9  2.7  

47.5  46.3  69.3  93.1  175  114  40.2  43.4  43.0  342  335  337  283  383  366  
ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

47.5  46.3  69.3  93.1  175  114  40.2  43.4  43.0  342  335  337  283  383  366  
- - - - - - - - - - - - - - -

0.92  0.87  7.33  9.14  8.09  4.15  0.83  0.76  0.73  3.9  6.65  6.97  3.65  46.3  53.6  
98.2  90.8  156  216  323  209  82.9  90.7  85.3  624  619  639  506  824  832  

ND (0.020)  ND (0.020)  0.024  0.022  ND (0.020)  ND (0.020)  0.021  ND (0.020)  ND (0.020)  ND (0.10)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.10)  ND (0.10)  
46.3  - 71.1  96.1  159  - 39.3  40.7  - 348  335  344  - 389  385  

- 41.2  - - - 108  - - 38.4  - - - 278  - -
7.77 J 7.90 J 8.02 J 8.21 J 8.29 J 8.02 J 7.85 J 7.94 J 7.91 J 8.09 J 8.14 J 8.19 J 7.92 J 7.97 J 7.99 J 
2.42  2.19  1.54  2.25  2.92  2.55  2.55  2.34  2.26  2.3  6.22  21.4  5.64  14.1  15.3  
70  95  105  142  190  182  58  57  56  397  411  393  315  520  533  

ND (0.0050)  ND (0.0050)  0.0845  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  
0.0627  0.0658  0.283  0.377 J 0.267  0.161  0.0487  0.0619  0.0466  2.92  2.40 J 2.08  1.93  1.04  1.15 J 

ND (0.0010)  ND (0.0010)  0.0016  ND (0.0010) J ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  0.0052  0.0028 J ND (0.0010)  ND (0.0010)  ND (0.0050)  ND (0.0050) J 
0.0627  0.0658  - 0.377 J 0.267  0.161  0.0487  0.0619  0.0466  - 2.40 J 2.08  1.93  - 1.15 J 

5.3  5.5  48  12.3  1.8  8.7  5.4  4.7  3.9  1  ND (1)  ND (1)  1.9  ND (1)  11.4  
ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  

0.51  0.54  0.14  0.1  0.11  0.15  0.65  0.31  0.33  0.1  ND (0.1)  ND (0.1)  ND (0.1)  0.18  0.13  
0.65  0.62  1.18  0.86  0.95  4.02  0.65  0.6  0.4  8.41  8.38  8.86  6.76  16.4  16  

ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  

18  11  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  30  35  97 74 276 199
ND (0.005)  ND (0.005)  0.0327  0.0085  ND (0.005)  ND (0.0099)  0.0057  0.0055  ND (0.0058)  0.012  0.0149  0.0149  ND (0.0267)  0.0446  0.0374  
ND (0.01)  ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  ND (0.01)  -

15700  14000  22200  30000  49200  33400  12200  13300  12800  103000  99500  104000  83400  112000  111000  
0.29  0.23  0.78  0.81  0.99  0.95  0.97  0.33  0.33  1.28  1.04  0.67  1.07  ND (0.1)  ND (0.1)  

ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  0.55  0.35  
0.45  ND (0.27)  0.5  0.38  5.05  ND (1.48)  1.17  5.42  ND (2.14)  ND (0.2)  0.34  0.67  ND (0.45)  3.75  2.43  

ND (10)  ND (10)  53  14  ND (10)  ND (10)  23  49  18  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  13  
ND (0.05)  ND (0.05)  0.06  ND (0.05)  0.161  ND (0.05)  0.16  0.323  0.065  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  

ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
1740  1530  3780  5140  8720  5910  2160  1790  1570  22100  20900  20300  16900  26400  26200  

ND (0.1)  ND (0.1)  6.53  1.24  0.16  3.03  1.02  0.8  0.42  ND (0.1)  0.13  0.35  ND (0.1)  124  116  
ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

0.161  0.127  0.09  0.08  0.102  0.105  0.302  0.274  0.152  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  0.085  0.095  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  1.7  1.05  
ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  

323  332  358  356  440  346  285  247  221  1500  1480  1470  1340  2280  2230  
ND (0.2)  ND (0.2)  0.26  - 0.24  ND (0.2)  - ND (0.2)  ND (0.2)  0.57  - 0.55  0.5  1.06  -

0.108  0.109  0.176  0.15  0.174  0.151  0.13  0.19  0.056  ND (0.05)  ND (0.05)  ND (0.05)  0.053  0.057  ND (0.05)  
4170  4030  4890  4850  4950  4660  5540  4240  3800  12200  12000  12000  11800  12400  12600  

ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
1390  1410  2850  3170  4060  3580  1550  1030  1190  7840  7240  7230  7090  32000  24400  
25.7  23  56.1  76.5  129  78.4  18.9  22.2  20.4  229  217  221  177  301  286  
600  700  650  630  680 J 710  ND (500)  600 J 570  1270  2100  6960 J 2220  6000  5630  

ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  -
ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  -
ND (0.1)  ND (0.1)  0.25  ND (0.1)  0.23  ND (0.19)  ND (0.1)  0.11  ND (0.16)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.21)  ND (0.1)  ND (0.1)  
ND (0.3)  ND (0.3)  2.1  0.51  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.9)  
ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  -

0.024  0.018  0.084  0.145  0.437  0.321  0.012  0.011  0.014  0.294  0.322  0.346  0.25  0.852  0.825  
3.49  3.63  3.06  3  3.24  3.32  5.35  2.67  2.54  1.66  1.55  1.59  1.65  1.71  1.69  

ND (1)  ND (1)  2  ND (1)  4.5  3.2  9.3  14.8  12.7  1.1  ND (1)  ND (1)  ND (1)  ND (1)  1  
ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  

GHD 056484 (48) T-5.9



  Table 5.9
 

Groundwater  Analytical Results - General Chemistry, Nutrients, Metals
2019 Operations and Monitoring Report

Campbell River Waste Management Centre
Comox Strathcona Waste Management

Page 3 of 6

Sample Location:

Sample ID:

Sample Date:
DW FAW

Parameters Units a b

Field Parameters
Conductivity, field uS/cm -- --
Oxidation reduction potential (ORP), field millivolts -- --
pH, field s.u. -- --
Temperature, field Deg C -- --
Total dissolved solids, field (TDS) g/L -- --
Turbidity, field NTU -- --

General Chemistry
Alkalinity, bicarbonate mg/L -- --
Alkalinity, carbonate mg/L -- --
Alkalinity, hydroxide mg/L -- --
Alkalinity, total (as CaCO3) mg/L -- --
Bromide mg/L -- --
Chloride mg/L 250 1500
Conductivity uS/cm -- --
Fluoride mg/L 1.5 [b] 
Hardness mg/L -- --
Hardness (dissolved) mg/L -- --
pH, lab s.u. -- --
Sulfate mg/L 500 [b] 
Total dissolved solids (TDS) mg/L -- --

Nutrients
Ammonia-N mg/L -- [a] 
Nitrate (as N) mg/L 10 400
Nitrite (as N) mg/L 1 [c] 
Nitrite/Nitrate mg/L 10 400

Dissolved Metals
Aluminum (dissolved) ug/L 9500 --
Antimony (dissolved) ug/L 6 90
Arsenic (dissolved) ug/L 10 50
Barium (dissolved) ug/L 1000 10000
Beryllium (dissolved) ug/L 8 1.5
Bismuth (dissolved) ug/L -- --
Boron (dissolved) ug/L 5000 12000
Cadmium (dissolved) ug/L 5 [b] 
Caesium (dissolved) ug/L -- --
Calcium (dissolved) ug/L -- --
Chromium (dissolved) ug/L 50 10
Cobalt (dissolved) ug/L 20 (i) 40
Copper (dissolved) ug/L 1500 [b] 
Iron (dissolved) ug/L 6500 --
Lead (dissolved) ug/L 10 [b] 
Lithium (dissolved) ug/L 8 --
Magnesium (dissolved) ug/L -- --
Manganese (dissolved) ug/L 1500 --
Mercury (dissolved) ug/L 1 0.25
Molybdenum (dissolved) ug/L 250 10000
Nickel (dissolved) ug/L 80 [b] 
Phosphorus (dissolved) ug/L -- --
Potassium (dissolved) ug/L -- --
Rubidium (dissolved) ug/L -- --
Selenium (dissolved) ug/L 10 20
Silicon (dissolved) ug/L -- --
Silver (dissolved) ug/L 20 [b] 
Sodium (dissolved) ug/L 200000 --
Strontium (dissolved) ug/L 2500 --
Sulfur (dissolved) ug/L -- --
Tellurium (dissolved) ug/L -- --
Thallium (dissolved) ug/L -- 3
Thorium (dissolved) ug/L -- --
Tin (dissolved) ug/L 2500 --
Titanium (dissolved) ug/L -- 1000
Tungsten (dissolved) ug/L 3 --
Uranium (dissolved) ug/L 20 85
Vanadium (dissolved) ug/L 20 --
Zinc (dissolved) ug/L 3000 [b] 
Zirconium (dissolved) ug/L -- --

BC CSR

Schedule 3.2

EBA04-7 EBA04-7 EBA11-1 EBA11-1 EBA11-1 EBA11-1 EBA11-1 EBA11-1 EBA11-2 EBA11-2 EBA11-2 EBA11-2 EBA11-3 EBA11-3 EBA11-3
WG-56484-220919-

NT-09
WG-56484-191119-

NT-10
WG-56484-010519-

CF-18
WG-56484-010519-

CF-19
WG-56484-260619-

CT-26
WG-56484-220919-

NT-06
WG-56484-220919-

NT-07
WG-56484-181119-

NT-09
WG-56484-300419-

NT-02
WG-56484-260619-

CT-20
WG-56484-230919-

NT-14
WG-56484-181119-

NT-02
WG-56484-300419-

CF-05
WG-56484-250619-

CT-12
WG-56484-250619-

CT-13
9/22/2019 11/19/2019 5/1/2019 5/1/2019 6/26/2019 9/22/2019 9/22/2019 11/18/2019 4/30/2019 6/26/2019 9/23/2019 11/18/2019 4/30/2019 6/25/2019 6/25/2019 

Duplicate Duplicate Duplicate

522  844  297  297  220  263  263  1150  268  175  184  407  128  110  110  
361  266  146  146  235  283  283  -54  155  177  315  157  190  193  193  
6.60  6.82  7.68  7.68  7.78  7.11  7.11  7.28  7.54  7.88  7.78  7.34  7.80  8.45  8.45  
9.34  9.07  9.70  9.70  11.36  8.81  8.81  9.71  11.31  11.39  8.79  10.54  10.72  11.45  11.45  

0.334  0.540  0.193  0.193  0.144  0.171  0.171  0.733  0.174  0.114  0.120  0.264  0.083  0.072  0.072  
1.0  0.7  8.2  8.2  26.7  76.4  76.4  8.0  241  104  161  46.2  28  16.6  16.6  

391  440  132  133  133  178  178  391  146  121  129  189  61.9  45.9  45.5  
ND (1.0)  ND (1.0)  3.8  3.4  ND (1.0)  6.0  5.4  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

391  440  135  137  133  184  183  391  146  121  129  189  61.9  45.9  45.5  
- - - - - - - - - - - - - - -

40.3  33.6  4.04  4.05  10.5  12.2  12.2  120 5.09  4.60  6.43  14.7  4.76  17.8  17.7  
818  843  313  310  299  409  412  1010  287  231  243  370  135  159  159  

ND (0.10)  ND (0.10)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.10)  ND (0.020)  0.020  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  
399  - 158  165  164  200  198  - 142  129  131  - 64.4  63.0  66.0  

- 429  - - - - - 534  - - - 192  - - -
8.06 J 7.68 J 8.32 J 8.31 J 8.18 J 8.31 J 8.31 J 8.09 J 8.20 J 8.20 J 8.14 J 8.14 J 8.01 J 7.99 J 7.99 J 
13.9  12.6  20.7  20.8  14.3  25.7  25.8  11.8  2.20  2.11  2.89  4.89  2.98  2.22  2.21  
488  537  192  185  196  249  270  618  197  159  167  232  92  128  121  

ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  0.0225  0.0230  0.0229  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  
1.31  0.784  0.955  0.954  0.369  0.969  1.00  ND (0.025)  0.953  0.807  0.585  0.393  0.0662  0.113 J 0.113 J 

ND (0.0050)  ND (0.0050)  ND (0.0010)  ND (0.0010)  0.0386  ND (0.0010)  0.0019  ND (0.0050)  ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010) J ND (0.0010) J 
1.31  0.784  0.955  0.954  0.408  0.969  1.00  ND (0.025)  - 0.807  0.585  0.393  - 0.113 J 0.113 J 

1.1  1.3  2.7  1.9  6.2  4.2  3.2  4.9  3.3  3.8  3.2  17.6  1.6  1.3  ND (1)  
ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  0.2  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  

0.13  0.14  0.26  0.23  0.2  0.94  0.95  1.23  0.12  0.11  0.1  0.17  0.19  0.17  0.17  
16.1  16.5  4.53  4.5  4.31  7.67  7.46  20.6  7.11  6.28  6.03  9.28  0.58  0.72  0.74  

ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  

183 212 81 83 81 69 70 62 16  25  15  11  ND (10)  ND (10)  ND (10)  
0.043  0.0482  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  0.0573  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  ND (0.01)  - -
117000  127000  45900  48900  48600  58500  58800  155000  37400  34500  35000  56500  20600  19900  20900  
ND (0.1)  ND (0.1)  1.36  1.28  1.46  1.08  1.03  0.34  2.54  2.36  2.09  1.6  0.43  0.33  0.31  

0.33  0.37  ND (0.1)  ND (0.1)  ND (0.1)  0.39  0.36  3.93  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
2.75  ND (2.76)  ND (0.2)  ND (0.2)  0.36  0.29  0.22  ND (4)  ND (0.2)  ND (0.2)  0.24  ND (0.49)  ND (0.2)  ND (0.2)  ND (0.2)  

ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  97  95  144  ND (10)  ND (10)  ND (10)  61  ND (10)  ND (10)  ND (10)  
ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  

1.1  1.1  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
25700  27100  10400  10500  10400  13100  12400  35700  11900  10300  10500  12400  3120  3220  3350  
128  160  ND (0.1)  ND (0.1)  9.32  242 235 1850a ND (0.1)  ND (0.1)  ND (0.1)  0.67  ND (0.1)  ND (0.1)  ND (0.1)  

ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  0.006  ND (0.005)  0.0527  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  
0.106  0.103  0.051  0.055  0.069  0.204  0.203  0.42  0.057  0.06  0.06  0.057  0.147  0.121  0.134  
1.07  1.33  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  2  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  

ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  
2230  2240  735  734  717  870  848  1460  500  452  435  1030  299  298  304  
1.09  1.13  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  0.35  - 0.31  0.48  ND (0.2)  - -

ND (0.05)  ND (0.05)  0.114 J 0.169 J 0.098  ND (0.05)  0.053  0.121  0.139  0.118  0.153  0.133  0.136  0.097  0.137  
12700  13400  7740  7660  6680  7540  7520  7500  8690  8500  8490  8680  4460  4630  4520  

ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  0.063  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
26700  30000  5220  5210  5300  5590  5680  9580  4760  4450  3860  4400  1710  1680  1730  
309  316  97.8  100  102  124  122  315  75.1  64.4  69.4  115  33.6  35.7  36.5  

4910 J 5030  7140  6970  4680  8000 J 8030 J 4910  850  ND (500)  800  1590  1070  640  700  
ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  - -

ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - -
ND (0.1)  ND (0.16)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.18)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  0.37  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  1.01  ND (0.3)  ND (0.3)  ND (0.3)  
ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - -

0.724  0.666  0.353  0.369  0.288  0.553  0.548  0.968  0.228  0.172  0.186  0.257  0.045  0.03  0.029  
1.79  1.76  6.05  5.86  4.84  7.89  7.54  2.72  3.02  3.28  3  2.78  3.67  3.31  3.38  
1.7  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  2.4  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.2)  ND (0.2)  ND (0.06)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  ND (0.2)  
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Sample Location:

Sample ID:

Sample Date:
DW FAW

Parameters Units a b

Field Parameters
Conductivity, field uS/cm -- --
Oxidation reduction potential (ORP), field millivolts -- --
pH, field s.u. -- --
Temperature, field Deg C -- --
Total dissolved solids, field (TDS) g/L -- --
Turbidity, field NTU -- --

General Chemistry
Alkalinity, bicarbonate mg/L -- --
Alkalinity, carbonate mg/L -- --
Alkalinity, hydroxide mg/L -- --
Alkalinity, total (as CaCO3) mg/L -- --
Bromide mg/L -- --
Chloride mg/L 250 1500
Conductivity uS/cm -- --
Fluoride mg/L 1.5 [b] 
Hardness mg/L -- --
Hardness (dissolved) mg/L -- --
pH, lab s.u. -- --
Sulfate mg/L 500 [b] 
Total dissolved solids (TDS) mg/L -- --

Nutrients
Ammonia-N mg/L -- [a] 
Nitrate (as N) mg/L 10 400
Nitrite (as N) mg/L 1 [c] 
Nitrite/Nitrate mg/L 10 400

Dissolved Metals
Aluminum (dissolved) ug/L 9500 --
Antimony (dissolved) ug/L 6 90
Arsenic (dissolved) ug/L 10 50
Barium (dissolved) ug/L 1000 10000
Beryllium (dissolved) ug/L 8 1.5
Bismuth (dissolved) ug/L -- --
Boron (dissolved) ug/L 5000 12000
Cadmium (dissolved) ug/L 5 [b] 
Caesium (dissolved) ug/L -- --
Calcium (dissolved) ug/L -- --
Chromium (dissolved) ug/L 50 10
Cobalt (dissolved) ug/L 20 (i) 40
Copper (dissolved) ug/L 1500 [b] 
Iron (dissolved) ug/L 6500 --
Lead (dissolved) ug/L 10 [b] 
Lithium (dissolved) ug/L 8 --
Magnesium (dissolved) ug/L -- --
Manganese (dissolved) ug/L 1500 --
Mercury (dissolved) ug/L 1 0.25
Molybdenum (dissolved) ug/L 250 10000
Nickel (dissolved) ug/L 80 [b] 
Phosphorus (dissolved) ug/L -- --
Potassium (dissolved) ug/L -- --
Rubidium (dissolved) ug/L -- --
Selenium (dissolved) ug/L 10 20
Silicon (dissolved) ug/L -- --
Silver (dissolved) ug/L 20 [b] 
Sodium (dissolved) ug/L 200000 --
Strontium (dissolved) ug/L 2500 --
Sulfur (dissolved) ug/L -- --
Tellurium (dissolved) ug/L -- --
Thallium (dissolved) ug/L -- 3
Thorium (dissolved) ug/L -- --
Tin (dissolved) ug/L 2500 --
Titanium (dissolved) ug/L -- 1000
Tungsten (dissolved) ug/L 3 --
Uranium (dissolved) ug/L 20 85
Vanadium (dissolved) ug/L 20 --
Zinc (dissolved) ug/L 3000 [b] 
Zirconium (dissolved) ug/L -- --

BC CSR

Schedule 3.2

EBA11-3 EBA11-3 EBA11-4 EBA11-4 EBA11-4 EBA11-4 HBT94-1 HBT94-1 HBT94-1 HBT94-1 HBT94-2 HBT94-2 HBT94-2 HBT94-2 MW01-16
WG-56484-220919-

NT-03
WG-56484-191119-

NT-16
WG-56484-300419-

CF-04
WG-56484-250619-

CT-14
WG-56484-220919-

NT-04
WG-56484-191119-

NT-17
WG-56484-010519-

CF-20
WG-56484-260619-

CT-18
WG-56484-230919-

NT-19
WG-056484-251119-

CT-02
WG-56484-010519-

CF-21
WG-56484-260619-

CT-19
WG-56484-230919-

NT-20
WG-056484-251119-

CT-01
WG-56484-300419-

NT-01
9/22/2019 11/19/2019 4/30/2019 6/25/2019 9/22/2019 11/19/2019 5/1/2019 6/26/2019 9/23/2019 11/25/2019 5/1/2019 6/26/2019 9/23/2019 11/25/2019 4/30/2019 

95  176  116  87  78  120  423  438  431  485  217  297  395  433  68  
389  199  173  178  392  197  -19  37  22  -53  -55  -32  -51  -53  230  
7.10  7.42  7.97  8.82  7.20  7.50  7.01  7.19  6.88  7.29  7.53  7.72  7.65  7.55  6.90  
9.77  10.71  12.05  11.00  9.05  10.43  15.20  13.58  9.99  11.85  12.04  12.43  10.32  10.78  11.54  
0.062  0.115  0.075  0.056  0.051  0.078  0.275  0.285  0.280  0.316  0.141  0.193  0.257  0.282  0.044  
1.5  8.7  17.8  88.5  58.2  30  4.8  28.6  115  0  21.6  7.4  7.1  7.0  3.3  

60.1  65.9  51.9  50.1  53.6  47.1  208  235  312  217  111  182  276  239  33.6  
ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  3.8  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

60.1  65.9  51.9  50.1  53.6  47.1  212  235  312  217  111  182  276  239  33.6  
- - - - - - - - - - - - - - -

8.65  10.0  7.53  5.65  5.28  3.99  16.5  17.1  27.1  21.1  5.69  20.7  26.5  15.9  2.19  
148  155  128  123  126  104  447  477  600  440  226  387  540  432  75.9  

ND (0.020)  ND (0.020)  0.020  0.022  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.080)  0.030  0.027  0.027  0.026  ND (0.020)  
65.7  - 55.5  50.3  51.7  - 177  233  246  - 91.0  179  262  - 34.2  

- 76.0  - - - 43.8  - - - 138  - - - 182  -
8.03 J 7.92 J 7.98 J 8.04 J 8.00 J 7.88 J 8.32 J 8.00 J 7.53 J 7.97 J 8.21 J 8.23 J 8.22 J 8.16 J 7.75 J 
2.60  2.54  2.00  1.88  1.79  2.43  3.02  4.61  0.83  3.35  3.18  2.89  2.99  2.77  2.28  
87  146  84  89  73  101  255  245  345 J 228  148  232  325 J 232  55  

ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  4.32  4.35  3.66  9.24  2.11  2.61  1.94  2.03  ND (0.0050)  
0.0662  0.0674  0.229  0.164 J 0.182  0.220  ND (0.0050)  0.0447  0.0094 J ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050) J ND (0.0050)  0.0364  

ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010) J ND (0.0010)  ND (0.0010)  0.0050  0.0337  0.0101 J ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010) J ND (0.0010)  ND (0.0010)  
0.0662  0.0674  - 0.164 J 0.182  0.220  ND (0.0051)  0.0784  0.0196 J ND (0.0051)  ND (0.0051)  ND (0.0051)  ND (0.0051) J ND (0.0051)  -

3  1.3  372  5  3.4  4.4  11.4  21  2.4  6.5  297  4.9  5  22.6  3.2  
ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  0.12  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  

0.16  0.19  1.99  1.88  1.84  1.71  0.37  0.7  0.39  0.78  1.7  1.83  1.72  1.56  ND (0.1)  
0.66  0.79  4.32  1.28  1.23  1.29  11.3  10.3  19  9.59  7.78  9.29  12.4  9.52  2  

ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  
ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  145 147 115 216 80 71 62 131 ND (10)  

ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.0105)  0.0558  0.032  0.022  0.265  0.0576  0.0163  0.0234  0.0576  ND (0.005)  
ND (0.01)  ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  0.08  - 0.066  0.05  0.01  - ND (0.01)  ND (0.01)  ND (0.01)  

21000  24400  16800  15600  16300  13500  60500  79900  82800  47200  31200  61900  89400  62800  11000  
0.52  0.31  2.11  1.53  1.61  0.66  ND (0.1)  ND (0.1)  0.13  ND (0.1)  0.26  ND (0.1)  ND (0.1)  ND (0.1)  0.16  

ND (0.1)  ND (0.1)  0.3  ND (0.1)  ND (0.1)  ND (0.1)  0.42  0.4  1.08  0.27  0.2  ND (0.1)  0.11  0.15  ND (0.1)  
ND (0.2)  ND (0.37)  1.82  ND (0.2)  ND (0.2)  ND (0.27)  4.92  2.63  1.94  3.14  2.2  ND (0.2)  0.31  1.42  ND (0.2)  
ND (10)  ND (10)  427  ND (10)  ND (10)  ND (10)  1140  262  4890  329  397  268  363  231  ND (10)  

ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  0.317  0.055  0.089  0.082  0.138  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
3230  3680  3270  2790  2660  2420  6400  8190  9620  4820  3200  6040  9320  6170  1630  
0.2  ND (0.1)  11.7  ND (0.1)  ND (0.1)  ND (0.1)  2040a 2470a 3810a 1310 514 1010 1280 822 0.14  

ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  
0.157  0.158  0.074  0.094  0.105  0.065  0.503  0.557  0.281  0.396  0.405  0.312  0.24  0.222  0.125  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  1.33  1.84  1.32  0.96  0.57  0.52  0.57  1.06  ND (0.5)  
ND (50)  ND (50)  108  ND (50)  60  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  

310  314  1030  843  772  922  3860  4820  4780  4470  2140  3150  3300  2590  156  
ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  1.83  - 1.63  1  0.9  - 0.83  0.59  ND (0.2)  

0.144  0.127  0.296  0.244  0.22  0.215  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  0.079  
4440  4480  6530  6020  6190  5210  7520  7330  7620  6940  7280  6840  7450  7110  3620  

ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
1680  1950  3010  2700  2540  3080  18400  20200  20800  16200  8690  11800  10100  11400  1060  
36.5  40.2  30.7  29.7  29.3  26.9  203  236  244  160  89.1  156  206  135  15.9  
750 J 620  770  550  720  690  1250  1220  ND (500)  1260  1110  690  860  1190  910  

ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  
ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.11)  0.11  0.14  0.1  0.83  0.2  ND (0.1)  0.16  0.36  ND (0.1)  
ND (0.3)  ND (0.3)  18.5  ND (0.3)  ND (0.3)  ND (0.3)  0.76  ND (0.3)  0.48  ND (0.3)  28.3  ND (0.3)  ND (0.3)  1.14  ND (0.3)  
ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  

0.043  0.055  0.295  0.26  0.285  0.192  0.118  0.135  0.05  0.08  0.063  0.095  0.184  0.131  ND (0.01)  
3.54  3.53  18.9  16.2  16.3  16  ND (0.5)  ND (0.5)  ND (0.5)  0.67  1.29  ND (0.5)  ND (0.5)  ND (0.5)  1.25  

ND (1)  ND (1)  1.2  ND (1)  ND (1)  ND (1)  5.7  6.8  7.6  2.5  1.2  ND (1)  ND (1)  ND (1)  ND (1)  
ND (0.2)  ND (0.2)  0.328  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  1.02  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  
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Sample Location:

Sample ID:

Sample Date:
DW FAW

Parameters Units a b

Field Parameters
Conductivity, field uS/cm -- --
Oxidation reduction potential (ORP), field millivolts -- --
pH, field s.u. -- --
Temperature, field Deg C -- --
Total dissolved solids, field (TDS) g/L -- --
Turbidity, field NTU -- --

General Chemistry
Alkalinity, bicarbonate mg/L -- --
Alkalinity, carbonate mg/L -- --
Alkalinity, hydroxide mg/L -- --
Alkalinity, total (as CaCO3) mg/L -- --
Bromide mg/L -- --
Chloride mg/L 250 1500
Conductivity uS/cm -- --
Fluoride mg/L 1.5 [b] 
Hardness mg/L -- --
Hardness (dissolved) mg/L -- --
pH, lab s.u. -- --
Sulfate mg/L 500 [b] 
Total dissolved solids (TDS) mg/L -- --

Nutrients
Ammonia-N mg/L -- [a] 
Nitrate (as N) mg/L 10 400
Nitrite (as N) mg/L 1 [c] 
Nitrite/Nitrate mg/L 10 400

Dissolved Metals
Aluminum (dissolved) ug/L 9500 --
Antimony (dissolved) ug/L 6 90
Arsenic (dissolved) ug/L 10 50
Barium (dissolved) ug/L 1000 10000
Beryllium (dissolved) ug/L 8 1.5
Bismuth (dissolved) ug/L -- --
Boron (dissolved) ug/L 5000 12000
Cadmium (dissolved) ug/L 5 [b] 
Caesium (dissolved) ug/L -- --
Calcium (dissolved) ug/L -- --
Chromium (dissolved) ug/L 50 10
Cobalt (dissolved) ug/L 20 (i) 40
Copper (dissolved) ug/L 1500 [b] 
Iron (dissolved) ug/L 6500 --
Lead (dissolved) ug/L 10 [b] 
Lithium (dissolved) ug/L 8 --
Magnesium (dissolved) ug/L -- --
Manganese (dissolved) ug/L 1500 --
Mercury (dissolved) ug/L 1 0.25
Molybdenum (dissolved) ug/L 250 10000
Nickel (dissolved) ug/L 80 [b] 
Phosphorus (dissolved) ug/L -- --
Potassium (dissolved) ug/L -- --
Rubidium (dissolved) ug/L -- --
Selenium (dissolved) ug/L 10 20
Silicon (dissolved) ug/L -- --
Silver (dissolved) ug/L 20 [b] 
Sodium (dissolved) ug/L 200000 --
Strontium (dissolved) ug/L 2500 --
Sulfur (dissolved) ug/L -- --
Tellurium (dissolved) ug/L -- --
Thallium (dissolved) ug/L -- 3
Thorium (dissolved) ug/L -- --
Tin (dissolved) ug/L 2500 --
Titanium (dissolved) ug/L -- 1000
Tungsten (dissolved) ug/L 3 --
Uranium (dissolved) ug/L 20 85
Vanadium (dissolved) ug/L 20 --
Zinc (dissolved) ug/L 3000 [b] 
Zirconium (dissolved) ug/L -- --

BC CSR

Schedule 3.2

MW01-16 MW01-16 MW01-16 MW02-18 MW02-18 MW02-18 MW02-18 MW02-18 MW02-18 MW03-18 MW03-18 MW03-18 MW03-18 MW03-18 MW03-18
WG-56484-250619-

CT-07
WG-56484-220919-

NT-01
WG-56484-181119-

NT-01
WG-56484-010519-

CF-16
WG-56484-010519-

CF-17
WG-56484-260619-

CT-23
WG-56484-230919-

NT-16
WG-56484-230919-

NT-17
WG-56484-181119-

NT-07
WG-56484-010519-

NT-10
WG-56484-250619-

CT-08
WG-56484-250619-

CT-09
WG-56484-230919-

NT-13
WG-56484-191119-

NT-13
WG-56484-191119-

NT-14
6/25/2019 9/22/2019 11/18/2019 5/1/2019 5/1/2019 6/26/2019 9/23/2019 9/23/2019 11/18/2019 5/1/2019 6/25/2019 6/25/2019 9/23/2019 11/19/2019 11/19/2019 

Duplicate Duplicate Duplicate Duplicate

45  49  117  665  665  411  486  486  904  144  106  106  132  203  203  
291  392  180  76  76  93  142  142  111  209  252  252  296  226  226  
6.76  6.88  6.87  6.98  6.98  7.13  7.05  7.05  6.64  8.01  7.94  7.94  8.28  7.83  7.83  
9.64  6.47  7.30  11.74  11.74  13.95  9.72  9.72  11.35  11.44  12.86  12.86  10.48  11.21  11.21  
0.029  0.032  0.076  0.426  0.426  0.270  0.316  0.316  0.579  0.094  0.069  0.069  0.085  0.132  0.132  
30.9  6.3  7.4  0.2  0.2  0  0.0  0.0  0.2  0.4  4  4  0.0  0.0  0.0  

30.0  33.9  51.6  310  308  259  353  359  417  74.9  71.4  71.7  89.3  109  108  
ND (1.0)  ND (1.0)  ND (1.0)  3.4 J ND (1.0) J ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

30.0  33.9  51.6  313  308  259  353  359  417  74.9  71.4  71.7  89.3  109  108  
- - - - - - - - - - - - - - -

0.82  0.75  1.20  32.7  32.7  27.6  10.3  10.3  31.0  1.39  1.59  1.58  4.16  2.86  2.85  
66.7  73.4  109  669  681  553  624  634  815  149  151  150  176  196  197  

ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.050)  ND (0.030)  ND (0.032)  ND (0.10)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  
29.6  32.9  - 205  208  156  187  187  - 72.9  66.3  65.6  85.6  - -

- - 52.2  - - - - - 254  - - - - 105  101  
7.79 J 7.78 J 7.82 J 8.30 J 8.08 J 8.09 J 7.99 J 8.02 J 7.54 J 8.13 J 8.21 J 8.21 J 8.11 J 8.16 J 8.16 J 
2.34  2.26  2.46  3.07  3.06  3.02  2.84  2.84  2.0  2.98  2.68  2.68  2.51  2.21  2.22  
57  45  76  350  360  292  368  384  439  96  98  98  118  171  181  

ND (0.0050)  ND (0.0050)  ND (0.0050)  14.9  13.4  11.8  10.5  10.6  9.87  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  
0.0279 J 0.0838  0.415  ND (0.0050)  ND (0.0050)  ND (0.0050)  0.0184  0.0186  ND (0.025)  0.225  0.237 J 0.228 J 0.146  0.149  0.148  

ND (0.0010) J ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  ND (0.0010)  0.0046  0.0052  ND (0.0050)  ND (0.0010)  ND (0.0010) J ND (0.0010) J ND (0.0010)  ND (0.0010)  ND (0.0010)  
0.0279 J 0.0838  0.415  ND (0.0051)  ND (0.0051)  ND (0.0051)  0.0230  0.0239  ND (0.025)  - 0.237 J 0.228 J 0.146  0.149  0.148  

2.2  2.3  2  1.8  2.2  6.2  1.9  1.4  5.2  4.8  5.5  5.1  4.8  4.8  4.1  
ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.1)  ND (0.1)  ND (0.1)  0.27  0.25  0.25  0.21  0.22  0.24  0.52  0.56  0.55  0.55  0.53  0.49  

1.76  1.52  2.24  30.7  30.4  25.3  30.3  29.6  42.1  2.14  2.03  2.26  2.17  2.68  2.77  
ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  
ND (10)  ND (10)  ND (10)  558 570 546 498 478 524 21  20  18  15  24  24  

ND (0.005)  ND (0.005)  ND (0.005)  0.114  0.114  0.0846  0.0833  0.0796  0.119  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.0061)  ND (0.0097)  
- ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  - ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  - - ND (0.01)  ND (0.01)  ND (0.01)  

9510  10500  16700  60400  61900  46900  55800  54900  75700  25700  23300  23000  30000  37000  35500  
0.14  0.14  0.19  0.12  0.22  0.12  0.11  0.11  0.11  0.32  0.33  0.31  0.31  0.27  0.29  

ND (0.1)  ND (0.1)  ND (0.1)  1.52  1.52  1.18  1.34  1.31  1.67  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.2)  ND (0.2)  ND (0.33)  18.1  17.7  14.3  13.3  13.6  13.1  0.21  0.23 J 0.46 J 0.95  ND (1.02)  ND (0.7)  
ND (10)  ND (10)  ND (10)  41  39  28  31  32  30  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  

ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
1430  1620  2560  13200  12900  9420  11700  12200  15800  2120  1970  1980  2580  3060  2920  

ND (0.1)  ND (0.1)  ND (0.1)  2410a 2430a 1910a 2280a 2290a 3090a ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.005)  ND (0.005)  ND (0.005)  0.0082  0.0081  0.0067  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

0.131  0.111  0.081  0.826  0.851  0.857  0.792  0.839  0.665  0.199  0.177  0.191  0.169  0.132  0.145  
ND (0.5)  ND (0.5)  ND (0.5)  3.42  3.35  2.39  1.73  1.8  1.83  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  

124  142  145  11800  11300  11300  10500  11100  13100  570  582  587  568  648  698  
- ND (0.2)  ND (0.2)  0.52  0.52  - 0.48  0.48  0.55  0.22  - - 0.2  0.23  ND (0.2)  

0.081  0.101  0.123  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  0.167  0.142  0.159  0.162  0.112  0.072  
3310  3240  3450  14800  14600  14200  13500  13500  13700  4350  4400  4430  4340  4290  4580  

ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  
870  911  1270  45300  44500  42000  49700  49400  60600  2750  2700  2760  2850  3170  3000  
14.1  14.7  25.2  307  305  231  297  296  375  44.1  40.4  41.6  53.5  56.2  60.2  
690  740 J 690  1320  1150  750  910  1050  1170  1160  860  800  560  870  590  

- ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  - ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  - - ND (0.2)  ND (0.2)  ND (0.2)  
ND (0.01)  ND (0.01)  ND (0.01)  0.016  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  

- ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - - ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.1)  0.18  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.13)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  ND (0.11)  ND (0.1)  
ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  ND (0.3)  

- ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - ND (0.1)  ND (0.1)  ND (0.1)  ND (0.1)  - - ND (0.1)  ND (0.1)  ND (0.1)  
ND (0.01)  ND (0.01)  ND (0.01)  0.421  0.435  0.255  0.384  0.402  0.523  0.05  0.047  0.049  0.056  0.086  0.078  

0.99  0.98  0.97  1.89  1.77  1.69  1.8  1.79  1.9  2.59  2.54  2.59  2.61  2.67  2.6  
ND (1)  1.6  ND (1)  ND (1)  1.7  ND (1)  ND (1)  ND (1)  1  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.06)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  
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Groundwater  Analytical Results - General Chemistry, Nutrients, Metals
2019 Operations and Monitoring Report

Campbell River Waste Management Centre
Comox Strathcona Waste Management

Page 6 of 6

Sample Location:

Sample ID:

Sample Date:
DW FAW

Parameters Units a b

Field Parameters
Conductivity, field uS/cm -- --
Oxidation reduction potential (ORP), field millivolts -- --
pH, field s.u. -- --
Temperature, field Deg C -- --
Total dissolved solids, field (TDS) g/L -- --
Turbidity, field NTU -- --

General Chemistry
Alkalinity, bicarbonate mg/L -- --
Alkalinity, carbonate mg/L -- --
Alkalinity, hydroxide mg/L -- --
Alkalinity, total (as CaCO3) mg/L -- --
Bromide mg/L -- --
Chloride mg/L 250 1500
Conductivity uS/cm -- --
Fluoride mg/L 1.5 [b] 
Hardness mg/L -- --
Hardness (dissolved) mg/L -- --
pH, lab s.u. -- --
Sulfate mg/L 500 [b] 
Total dissolved solids (TDS) mg/L -- --

Nutrients
Ammonia-N mg/L -- [a] 
Nitrate (as N) mg/L 10 400
Nitrite (as N) mg/L 1 [c] 
Nitrite/Nitrate mg/L 10 400

Dissolved Metals
Aluminum (dissolved) ug/L 9500 --
Antimony (dissolved) ug/L 6 90
Arsenic (dissolved) ug/L 10 50
Barium (dissolved) ug/L 1000 10000
Beryllium (dissolved) ug/L 8 1.5
Bismuth (dissolved) ug/L -- --
Boron (dissolved) ug/L 5000 12000
Cadmium (dissolved) ug/L 5 [b] 
Caesium (dissolved) ug/L -- --
Calcium (dissolved) ug/L -- --
Chromium (dissolved) ug/L 50 10
Cobalt (dissolved) ug/L 20 (i) 40
Copper (dissolved) ug/L 1500 [b] 
Iron (dissolved) ug/L 6500 --
Lead (dissolved) ug/L 10 [b] 
Lithium (dissolved) ug/L 8 --
Magnesium (dissolved) ug/L -- --
Manganese (dissolved) ug/L 1500 --
Mercury (dissolved) ug/L 1 0.25
Molybdenum (dissolved) ug/L 250 10000
Nickel (dissolved) ug/L 80 [b] 
Phosphorus (dissolved) ug/L -- --
Potassium (dissolved) ug/L -- --
Rubidium (dissolved) ug/L -- --
Selenium (dissolved) ug/L 10 20
Silicon (dissolved) ug/L -- --
Silver (dissolved) ug/L 20 [b] 
Sodium (dissolved) ug/L 200000 --
Strontium (dissolved) ug/L 2500 --
Sulfur (dissolved) ug/L -- --
Tellurium (dissolved) ug/L -- --
Thallium (dissolved) ug/L -- 3
Thorium (dissolved) ug/L -- --
Tin (dissolved) ug/L 2500 --
Titanium (dissolved) ug/L -- 1000
Tungsten (dissolved) ug/L 3 --
Uranium (dissolved) ug/L 20 85
Vanadium (dissolved) ug/L 20 --
Zinc (dissolved) ug/L 3000 [b] 
Zirconium (dissolved) ug/L -- --

BC CSR

Schedule 3.2

MW04-19
WG-56484-191119-

NT-12
11/19/2019 

128  
167  
8.08  
8.77  
0.083  
513  

55.1  
ND (1.0)  
ND (1.0)  

55.1  
-

2.21  
112  

0.023  
-

49.7  
8.19 J 
3.73  
85  

ND (0.0050)  
0.177  

ND (0.0010)  
0.177  

15.1  
ND (0.1)  

0.52  
3.71  

ND (0.1)  
ND (0.05)  
ND (10)  

ND (0.0054)  
ND (0.01)  

15100  
2.88  

ND (0.1)  
ND (0.85)  
ND (10)  

ND (0.05)  
ND (1)  
2930  
1.31  

ND (0.005)  
0.372  

ND (0.5)  
ND (50)  

1130  
0.41  
0.243  
6940  

ND (0.01)  
3980  
34.5  
1160  

ND (0.2)  
ND (0.01)  
ND (0.1)  
ND (0.24)  
ND (0.3)  
ND (0.1)  

0.138  
4.38  

ND (1)  
ND (0.2)  
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Groundwater  Analytical Results - Petroleum Products, VOCs
2019 Operations and Monitoring Report

Campbell River Waste Management Centre
Comox Strathcona Waste Management

Page 1 of 3

Sample Location: AG99-06 AG99-06 EBA04-7 EBA04-7 EBA11-1 EBA11-1 EBA11-1
Sample ID: WG-56484-300419-NT-06 WG-56484-220919-NT-05 WG-56484-300419-NT-07 WG-56484-220919-NT-09 WG-56484-010519-CF-18 WG-56484-010519-CF-19 WG-56484-220919-NT-06
Sample Date: 4/30/2019 9/22/2019 4/30/2019 9/22/2019 5/1/2019 5/1/2019 9/22/2019 

DW FAW Duplicate
Parameters Units a b

Petroleum Products
VHw6-10 ug/L 15000 15000 ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  
VPHw ug/L -- 1500 ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  

Volatile Organic Compounds
1,1,1,2-Tetrachloroethane ug/L 6 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
1,1,1-Trichloroethane ug/L 8000 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
1,1,2,2-Tetrachloroethane ug/L 0.8 -- ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  
1,1,2-Trichloroethane ug/L 3 -- ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
1,1-Dichloroethane ug/L 30 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
1,1-Dichloroethene ug/L 14 -- ND (1)  ND (1)  ND (1)  ND (1) / ND (1)  ND (1)  ND (1)  ND (1) / ND (1)  
1,2-Dichlorobenzene ug/L 200 7 ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
1,2-Dichloroethane ug/L 5 1000 ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
1,2-Dichloropropane ug/L 4.5 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
1,3-Dichlorobenzene ug/L -- 1500 ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
1,4-Dichlorobenzene ug/L 5 260 ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Benzene ug/L 5 400 ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
Bromodichloromethane ug/L 100 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Bromoform ug/L 100 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Carbon tetrachloride ug/L 2 130 ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
Chlorobenzene ug/L 80 13 ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Chloroethane ug/L -- -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Chloroform (Trichloromethane) ug/L 100 20 ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Chloromethane (Methyl chloride) ug/L -- -- ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  
cis-1,2-Dichloroethene ug/L 8 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
cis-1,3-Dichloropropene ug/L -- -- ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
cis-1,3-Dichloropropene/trans-1,3-Dichloropropene ug/L -- -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Dibromochloromethane ug/L 100 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Ethylbenzene ug/L 140 2000 ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
m&p-Xylenes ug/L -- -- ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
Methyl tert butyl ether (MTBE) ug/L 95 34000 ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
Methylene chloride ug/L 50 980 ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  
o-Xylene ug/L -- -- ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
Styrene ug/L 800 720 ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
Tetrachloroethene ug/L 30 1100 ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Toluene ug/L 60 5 ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  
trans-1,2-Dichloroethene ug/L 80 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
trans-1,3-Dichloropropene ug/L -- -- ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
Trichloroethene ug/L 5 200 ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Trichlorofluoromethane (CFC-11) ug/L 1000 -- ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
Vinyl chloride ug/L 2 -- ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  
Xylenes (total) ug/L 90 300 ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  

BC CSR
Schedule 3.2
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Sample Location:
Sample ID:
Sample Date:

DW FAW
Parameters Units a b

Petroleum Products
VHw6-10 ug/L 15000 15000
VPHw ug/L -- 1500

Volatile Organic Compounds
1,1,1,2-Tetrachloroethane ug/L 6 --
1,1,1-Trichloroethane ug/L 8000 --
1,1,2,2-Tetrachloroethane ug/L 0.8 --
1,1,2-Trichloroethane ug/L 3 --
1,1-Dichloroethane ug/L 30 --
1,1-Dichloroethene ug/L 14 --
1,2-Dichlorobenzene ug/L 200 7
1,2-Dichloroethane ug/L 5 1000
1,2-Dichloropropane ug/L 4.5 --
1,3-Dichlorobenzene ug/L -- 1500
1,4-Dichlorobenzene ug/L 5 260
Benzene ug/L 5 400
Bromodichloromethane ug/L 100 --
Bromoform ug/L 100 --
Carbon tetrachloride ug/L 2 130
Chlorobenzene ug/L 80 13
Chloroethane ug/L -- --
Chloroform (Trichloromethane) ug/L 100 20
Chloromethane (Methyl chloride) ug/L -- --
cis-1,2-Dichloroethene ug/L 8 --
cis-1,3-Dichloropropene ug/L -- --
cis-1,3-Dichloropropene/trans-1,3-Dichloropropene ug/L -- --
Dibromochloromethane ug/L 100 --
Ethylbenzene ug/L 140 2000
m&p-Xylenes ug/L -- --
Methyl tert butyl ether (MTBE) ug/L 95 34000
Methylene chloride ug/L 50 980
o-Xylene ug/L -- --
Styrene ug/L 800 720
Tetrachloroethene ug/L 30 1100
Toluene ug/L 60 5
trans-1,2-Dichloroethene ug/L 80 --
trans-1,3-Dichloropropene ug/L -- --
Trichloroethene ug/L 5 200
Trichlorofluoromethane (CFC-11) ug/L 1000 --
Vinyl chloride ug/L 2 --
Xylenes (total) ug/L 90 300

BC CSR
Schedule 3.2

EBA11-1 EBA11-3 EBA11-3 EBA11-4 EBA11-4 HBT94-2 HBT94-2
WG-56484-220919-NT-07 WG-56484-300419-CF-05 WG-56484-220919-NT-03 WG-56484-300419-CF-04 WG-56484-220919-NT-04 WG-56484-010519-CF-21 WG-56484-230919-NT-20

9/22/2019 4/30/2019 9/22/2019 4/30/2019 9/22/2019 5/1/2019 9/23/2019 
Duplicate

ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  
ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  

ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1) / ND (1)  

ND (1) / ND (1)  ND (1)  ND (1) / ND (1)  ND (1)  ND (1)  ND (1)  ND (1) / ND (1)  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  
ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  
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Sample Location:
Sample ID:
Sample Date:

DW FAW
Parameters Units a b

Petroleum Products
VHw6-10 ug/L 15000 15000
VPHw ug/L -- 1500

Volatile Organic Compounds
1,1,1,2-Tetrachloroethane ug/L 6 --
1,1,1-Trichloroethane ug/L 8000 --
1,1,2,2-Tetrachloroethane ug/L 0.8 --
1,1,2-Trichloroethane ug/L 3 --
1,1-Dichloroethane ug/L 30 --
1,1-Dichloroethene ug/L 14 --
1,2-Dichlorobenzene ug/L 200 7
1,2-Dichloroethane ug/L 5 1000
1,2-Dichloropropane ug/L 4.5 --
1,3-Dichlorobenzene ug/L -- 1500
1,4-Dichlorobenzene ug/L 5 260
Benzene ug/L 5 400
Bromodichloromethane ug/L 100 --
Bromoform ug/L 100 --
Carbon tetrachloride ug/L 2 130
Chlorobenzene ug/L 80 13
Chloroethane ug/L -- --
Chloroform (Trichloromethane) ug/L 100 20
Chloromethane (Methyl chloride) ug/L -- --
cis-1,2-Dichloroethene ug/L 8 --
cis-1,3-Dichloropropene ug/L -- --
cis-1,3-Dichloropropene/trans-1,3-Dichloropropene ug/L -- --
Dibromochloromethane ug/L 100 --
Ethylbenzene ug/L 140 2000
m&p-Xylenes ug/L -- --
Methyl tert butyl ether (MTBE) ug/L 95 34000
Methylene chloride ug/L 50 980
o-Xylene ug/L -- --
Styrene ug/L 800 720
Tetrachloroethene ug/L 30 1100
Toluene ug/L 60 5
trans-1,2-Dichloroethene ug/L 80 --
trans-1,3-Dichloropropene ug/L -- --
Trichloroethene ug/L 5 200
Trichlorofluoromethane (CFC-11) ug/L 1000 --
Vinyl chloride ug/L 2 --
Xylenes (total) ug/L 90 300

BC CSR
Schedule 3.2

MW01-16 MW01-16 MW02-18 MW02-18 MW02-18 MW02-18
WG-56484-300419-NT-01 WG-56484-220919-NT-01 WG-56484-010519-CF-16 WG-56484-010519-CF-17 WG-56484-230919-NT-16 WG-56484-230919-NT-17

4/30/2019 9/22/2019 5/1/2019 5/1/2019 9/23/2019 9/23/2019 
Duplicate Duplicate

ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  
ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  ND (100)  

ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  ND (0.2)  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1) / ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1) J ND (1) J 
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (0.5)  ND (0.5)  0.68  0.62  ND (0.5)  ND (0.5)  
ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  ND (5)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  ND (0.45)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5) J ND (0.5) J 
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  
ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  ND (1)  

ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  ND (0.4)  
ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  ND (0.75)  
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Sample Location: SW-1 SW-1 SW-1 SW-1 SW03-17 SW03-17 SW03-17 SW03-17

Sample ID: WS-56484-010519-
CF-01

WS-56484-010519-
CF-02

WS-56484-230919-
NT-01

WS-56484-191119-
NT-01

WS-56484-010519-
CF-03

WS-56484-250619-
CT-01

WS-56484-230919-
NT-02

WS-56484-191119-
NT-02

Sample Date: 5/1/2019 5/1/2019 9/23/2019 11/19/2019 5/1/2019 6/25/2019 9/23/2019 11/19/2019 
Duplicate

DW FAW LTA
Parameters Units a b

Field Parameters
Dissolved Oxygen, Field mg/L -- >5 5.64  5.64  12.86  10.85  7.56  4.69b 6.69  7.4  
ORP, Field millivolts -- -- 274  274  330  158  243  201  317  216  
pH, Field s.u. -- 6.5-9.0 5.51b 5.51b 6.34b 7.85  6.07b 8.68  6.81  7.15  
Specific Conductance, Field uS/cm -- -- 36  36  60  29  36  22  22  29  
Temperature, Field Deg C 15 AO -- 11.74  11.74  9.44  7.28  14.13  23.61a 13.29  7.39  
Total dissolved solids, field (TDS) g/L -- -- 0.023  0.023  0.039 0.019  0.023  0.015  0.014 0.019  
Turbidity, Field NTU (c) (c) 0.2  0.2  0.0  0.4  0  9.7  0.6  0.3  

General Chemistry
Alkalinity, bicarbonate mg/L -- -- 11.5  11.3  29.4  6.9  6.6  7.4  7.5  7.0  
Alkalinity, carbonate mg/L -- -- ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  
Alkalinity, hydroxide mg/L -- -- ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  
Alkalinity, total (as CaCO3) mg/L -- [e] w 11.5b 11.3b 29.4b 6.9  6.6  7.4  7.5  7.0  
Chloride mg/L 250 AO 150 3.42  3.42  3.93  3.46  3.27  3.54  3.71  3.42  
Conductivity uS/cm -- -- 36.7  36.3  77.8  29.0  27.9  29.9  30.3  28.7  
Fluoride mg/L 1.5 -- ND 0.010  ND 0.010  ND 0.010  ND 0.010  ND 0.010  ND 0.010  ND 0.010  ND 0.010  
Hardness mg/L -- -- 12.0  11.9  28.3  8.53 7.75  8.01  8.02  7.97
pH, lab s.u. -- 6.5-9.0 7.05 J 6.99 J 7.06 J 7.00 J 7.00 J 7.11 J 6.88 J 7.03 J 
Sulphate mg/L 500 AO [b] 0.61  0.61  5.77  0.97  0.90  0.99  1.08  0.94  
Total dissolved solids (TDS) mg/L -- -- 44  33  77  27  31  37  33  31  

Nutrients
Ammonia-N mg/L -- [d] 0.0447  0.0450  0.0069  0.0051  ND 0.0025  ND 0.0025  ND 0.0025  0.0086  
Nitrate (as N) mg/L 10 3.0 0.0295  0.0291  0.0108  0.0097  0.0108  ND 0.0025 J ND 0.0025  0.0096  
Nitrite (as N) mg/L 1 [c] 0.0013  0.0014  ND 0.0005  ND 0.0005  ND 0.0005  ND 0.0005 J ND 0.0005  ND 0.0005  
Nitrite/Nitrate mg/L -- -- 0.0308  0.0305  0.0108  0.0097  0.0108  ND 0.00255 J ND 0.00255  0.0096  

Dissolved Metals
Aluminum (dissolved) ug/L -- [a] 76.9b 77.2b 78.9b 44.3  40.9b 28.8  17.6  33.2  
Antimony (dissolved) ug/L -- -- ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  
Arsenic (dissolved) ug/L -- -- 0.16  0.14  0.27  0.11  0.11  0.12  0.15  0.12  
Barium (dissolved) ug/L -- -- 1.88  1.93  3.89  1.26  1.29  1.21  1.12  1.29  
Beryllium (dissolved) ug/L -- -- ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  
Bismuth (dissolved) ug/L -- -- ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  
Boron (dissolved) ug/L -- -- ND 5  ND 5  ND 5  ND 5  ND 5  ND 5  ND 5  ND 5  
Cadmium (dissolved) ug/L -- [b] 0.008  0.0052  0.0104  0.0253 J ND 0.0025  ND 0.0025  ND 0.0025  0.0598b

Caesium (dissolved) mg/L -- -- ND 0.000005  ND 0.000005  ND 0.000005  ND 0.000005  ND 0.000005  - ND 0.000005  ND 0.000005  
Calcium (dissolved) ug/L -- -- 2830  2770  6330  1980  1780  1810  1760  1820  
Chromium (dissolved) ug/L -- -- 0.18  0.2  0.34  ND 0.05  0.11  ND 0.05  0.1  0.14  
Cobalt (dissolved) ug/L -- -- ND 0.05  ND 0.05  0.24  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  
Copper (dissolved) ug/L -- -- 0.33  0.4  0.53  0.65  0.21  0.22  0.22  0.87 J 
Iron (dissolved) ug/L -- -- 202  205  255  49  48  37  26  48  
Lead (dissolved) ug/L -- -- 0.104  0.102  ND 0.025  0.054  ND 0.025  ND 0.025  ND 0.025  ND 0.025  
Lithium (dissolved) ug/L -- -- ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  
Magnesium (dissolved) ug/L -- -- 1210  1210  3040  871  803  846  884  835  
Manganese (dissolved) ug/L -- -- 31  31.1  68.7  3.05  3.58  2.29  5.55  3.15  
Mercury (dissolved) ug/L -- -- ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  
Molybdenum (dissolved) ug/L -- -- ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  
Nickel (dissolved) ug/L -- -- ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  
Phosphorus (dissolved) ug/L -- -- ND 25  ND 25  ND 25  ND 25  ND 25  ND 25  ND 25  ND 25  
Potassium (dissolved) ug/L -- -- 145  141  736  131  136  135  136 J 121  
Rubidium (dissolved) mg/L -- -- 0.00020  0.00021  0.00057  ND 0.00010  ND 0.00010  - 0.00022  ND 0.00010  
Selenium (dissolved) ug/L -- -- 0.082  ND 0.025  0.103  0.073  ND 0.025  ND 0.025  ND 0.025  0.051  
Silicon (dissolved) ug/L -- -- 3220  3180  6910  1880  2490  2520  1660  1820  
Silver (dissolved) ug/L -- -- ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  
Sodium (dissolved) ug/L -- -- 2860  2850  4270  2680  2590  2830  2780  2580  
Strontium (dissolved) ug/L -- -- 11.8  11.6  23.3  9.09  8.06  8.72  8.32  8.51  
Sulphur (Dissolved) ug/L -- -- ND 250  ND 250  2040  ND 250  ND 250  ND 250  ND 250  ND 250  
Tellurium (dissolved) mg/L -- -- ND 0.00010  ND 0.00010  ND 0.00010  ND 0.00010  ND 0.00010  - ND 0.00010  ND 0.00010  
Thallium (dissolved) ug/L -- -- ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  
Thorium (dissolved) ug/L -- -- ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  - ND 0.05  ND 0.05  
Tin (dissolved) ug/L -- -- ND 0.05  ND 0.05  ND 0.05  0.25  ND 0.05  ND 0.05  ND 0.05  0.43 J 
Titanium (dissolved) ug/L -- -- 2.22  2.37  3.19  0.56  0.4  ND 0.15  ND 0.15  0.33  
Tungsten (dissolved) mg/L -- -- ND 0.00005  ND 0.00005  ND 0.00005  ND 0.00005  ND 0.00005  - 0.00042 J ND 0.00005  
Uranium (dissolved) ug/L -- -- ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  
Vanadium (dissolved) ug/L -- -- 0.77  0.8  2.31  ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  
Zinc (dissolved) ug/L -- -- ND 0.5  ND 0.5  1.7  1.9  ND 0.5  ND 0.5  ND 0.5  ND 0.5  
Zirconium (dissolved) ug/L -- -- 0.067  0.064  ND 0.1  ND 0.1  ND 0.03  ND 0.1  ND 0.1  ND 0.1  

Total Metals
Aluminum ug/L 9500 -- 85.1  88.2  122  45.8  45.5  32.2  22.2  34  
Antimony ug/L -- -- ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  
Arsenic ug/L 10 -- 0.18  0.15  0.34  0.28  ND 0.05  0.24  0.14  0.13  
Barium ug/L -- 1000 w 2.03  2.21  4.3  1.32  1.35  1.29  1.16  1.39  
Beryllium ug/L -- 0.13 w ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  
Bismuth ug/L -- -- ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  
Boron ug/L 5000 1200 ND 5  ND 5  ND 5  ND 5  ND 5  ND 5  ND 5  ND 5  
Cadmium ug/L 5 -- 0.0071  0.0098  0.0139  0.0052 J ND 0.0025  ND 0.0025  ND 0.0025  0.0467  
Caesium ug/L -- -- ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  - ND 0.005  ND 0.005  
Calcium ug/L -- -- 2810  2840  6570  2010  1800  1870  1830  1840  
Chromium ug/L -- -- 0.23  0.24  0.44  0.14  0.16  ND 0.05  0.11  0.11  
Cobalt ug/L -- 4 ND 0.05  0.1  0.27  ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  
Copper ug/L 1000 AO [b] ND 0.25  ND 0.25  0.69  0.61  ND 0.25  ND 0.25  ND 0.25  0.51 J 
Iron ug/L 300 AO -- 237  241  343a 62  59  44  35  57  
Lead ug/L 10 [b] 0.142  0.144  0.083  0.062  ND 0.025  ND 0.025  ND 0.025  ND 0.025  
Lithium ug/L -- -- ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  ND 0.5  
Magnesium ug/L -- -- 1200  1200  3010  894  802  855  873  873  
Manganese ug/L 50 AO [b] 32.5  31.9  89.1a 5.23  4.36  3.42  7.42  5.3  
Mercury ug/L 1 [f] ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  ND 0.0025  
Molybdenum ug/L 250 1000 ND 0.025  ND 0.025  0.062  ND 0.025  ND 0.025  ND 0.025  ND 0.025  ND 0.025  
Nickel ug/L -- [b] w ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  
Phosphorus ug/L 10 AO for lakes 5 ND 25ab ND 25ab ND 25ab ND 25ab ND 25ab ND 25ab ND 25ab ND 25ab
Potassium ug/L -- -- 144  141  616  123  154  165  73 J 122  
Rubidium ug/L -- -- 0.21  0.2  0.59  0.29  ND 0.1  - ND 0.1  ND 0.1  
Selenium ug/L 10 2 ND 0.025  0.069  0.096  0.058  ND 0.025  ND 0.025  ND 0.025  ND 0.025  
Silicon ug/L -- -- 3170  3220  6530  1880  2550  2560  1670  1840  
Silver ug/L -- [b] ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  
Sodium ug/L -- -- 2800  2780  3980  2650  2520  2720  2650  2760  
Strontium ug/L -- -- 11.8  11.9  25.6  8.96  8.11  9.01  9.33  8.62  
Sulphur ug/L -- -- ND 250  ND 250  1950  ND 250  ND 250  ND 250  ND 250  ND 250  
Tellurium ug/L -- -- ND 0.1  ND 0.1  ND 0.1  ND 0.1  ND 0.1  - ND 0.1  ND 0.1  
Thallium ug/L -- 0.8 w SS ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  
Thorium ug/L -- -- ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  - ND 0.05  ND 0.05  
Tin ug/L -- -- ND 0.05  ND 0.05  ND 0.05  0.16  ND 0.05  ND 0.05  ND 0.05  0.21 J 
Titanium ug/L -- -- 3.44  3.47  8.06  1.8  0.58  0.31  0.3  0.44  
Tungsten ug/L -- -- ND 0.05  ND 0.05  ND 0.05  ND 0.05  ND 0.05  - ND 0.05 J ND 0.05  
Uranium ug/L -- 8.5 w ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  ND 0.005  
Vanadium ug/L -- -- 0.91  0.93  2.89  ND 0.25  ND 0.25  ND 0.25  ND 0.25  ND 0.25  
Zinc ug/L 5000 AO [b] ND 1.5  ND 1.5  ND 1.5  ND 1.5  ND 1.5  ND 1.5  ND 1.5  ND 1.5  
Zirconium ug/L -- -- ND 0.03  ND 0.03  ND 0.1  ND 0.1  ND 0.03  ND 0.1  ND 0.1  ND 0.1  

BC WQG
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Notes:
ENV British Columbia Ministry of Environment and Climate Change Strategy
CSR
WQG

Most stringent guideline is presented unless otherwise indicated. 
FAW Guideline/standard for the protection of freshwater aquatic life.
DW Guideline/standard for the protection of drinking water.
LTA
a CSR DW
b CSR FAW
c WQG DW
d WQG FAW
w

Interim Interim WQG developed when insufficient data available to meet the minimum requirement of a full guideline. 
(*) Aesthetic objective. Parameters may impair the taste, smell or colour of water or interfere with the supply of good quality 

water. Parameters do not cause adverse health effects.
ND Not detected at the associated reporting limit.
J Estimated concentration.
R Rejected result
[a] Limit varies with pH.
[b] Limit varies with Hardness.
[c] Limit varies with Chloride (mg/L).
[f] Limit varies with Methyl Mercury.

Exceeds indicated standard or guideline
(c) Background dependant.  Comparison to background not complete or background location has not been established. 
(i) Cobalt concentrations in groundwater do not exceed the referenced cobalt interim background groundwater.

concentration estimate. Standard confirmed in email received from ENV, November 7, 2017.
***
Dissolved Oxygen, field WQG specific to buried embryo/alevin life stages of aquatic life (most conservative).
Turbidity, field WQG applies to water during clear flows or clear water.
Cadmium, dissolved WQG LTA applies to water hardnesses between 3.4 and 285 mg/L CaCO3. 
Copper, total WQG LTA applies to water hardnesses between 50 and 250 mg/L CaCO3. 
Lead, total WQG LTA and STM apply to water hardnesses between 8 and 360 mg/L CaCO3. 
Zinc, total WQG LTA applies to water hardnesses between 90 and 330 mg/L CaCO3. 

ENV British Columbia Approved (March 2018), Working (June 2017) and Source Drinking (December 2017) Water Quality Guidelines (WQG). 
ENV British Columbia Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards (June, 2018)

Working WQG. Provides benchmarks for those substances that have not yet been fully assessed and endorsed by the ENV. 

Long term average WQG FAW (generally most stringent guideline). WQGs presented are LTA unless otherwise specified. 

GHD 056484 (48) T-5.12
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MINISTRY OF WATER, LAND
AND AIR PROTECTION

OPERATIONAL . C ERTIFICATE
MR-024t) I

Vancouver Island Region
E nviro nmenta l P rotecti o n
2080- A Lab leu x Road
N ana imo, British Columbia
V9T 6J 9
Teleph on e : (2 50) 75 1 - 3100
Fax :( 2 50)751- 31 03

Under the Provisions of the Waste Management Act

Regiona l District of Comox-Strathcona

640 Comox Roa d

Courtenay, British Columbi a

V9N 3P6

is authorised to manage waste and recyclable material from the Regional District of Comox-

Strathcona and environs at the Campbell River landfill located on Argonaut Road, Campbell
River, British Columbia, subject to the conditions listed below. Contravention of any of these
conditions is a violation of the Waste ManagementAet and may result in prosecution

. 1. MANAGEMENT OF WASTE AND RECYCLABLE MATERIAL

1.1 . 5anitarv Landfill

1 . 1 . 1 . This subsection applies to the discharge of waste to a sanitary landfill .

1 .1 .2 . Waste may be discharged to the sanitary landfill shown on attached Site Plan A .

1 .1 .3 . The characteristics of the discharge must be municipal solid waste as defined
under the Waste Management Act and other wastes as approved in writing by the
Regional Waste Manager .

1 .1 .4 . The authorised works are a sanitary landfill, and related appurtenances

approximately located as shown on attached Site Plan A.

1 .1 .5 . The authorised works must be complete and in operation on and from the date of
this operational certificate .

1.2. Leachat e

Date Issued :
Date Amended :
(most recent)
Page: 1 of 4

1 .2 .1 . This subsection applies to leachate from the landfill .

1 .2 .2 . The characteristics of the leachate must not exceed concentrations set in th e
British Columbia Approved Water Quality Guidelines (Criteria) and A
Gonzpendiuna qf Working Water Quality Guidelines for British Columbia at the
property boundary . Where natural background water quality concentration s

DEC U L 7U0J B . W . Muil ar
Ass istan t R eg ion al Wa ste Manage r

OPERATIONAL CERTIFICATE : MR-02401



Province of
British Columbia

Environmental Protectio n

exceed the aforementioned guidelines, characteristics of the leachate must not

exceed background concentrations .

1 .3 . Entrance facilities

1 .3 .1 . The authorised facilities are signs, weigh scales, recyclable material and waste
drop-off and storage facilities and related appurtenances .

~1 3 .2 . The authorised facilities must be complete and in operation on and from the date

of this operational certificate .

1 .4. Location of Authorised Facilities

The location of the facilities for the management of waste and recyclable material to
which this operational certificate is applicable is Block C of District Lot 85, Sayward
Land District, approximately located is shown on attached Site Plan A .

2. GENERAL REQUIRTMENT S

2.1 . Qualiftecl Professionals

All facilities and information, including works, plans, assessments, investigations,
surveys, progz•axns and reports, must be certified by qualified professionals .

2.2. Plans

2.2,1 . Site development, operating, l.eachate management, closure and post closure
plans must be submitted to the Regional Waste Manager by December 31, 2003 ,

2 .2 .2. The plans referenced in subsection 2? .1 must address, but not be limited to, each
of the subsections in the Landfill Criteria for Municipal Solid Waste including
performance, siting, design, operational and closure and post-closure criteria .

2 .2 .3 . The facilities must be developed, operated and closed in accordance with the
plans referenced in subsection 2 .2 .1 .

2 .3 . Bear-Proof Facilities

2.3 .1 . Bears must not access putrescible waste at the landfill facility . All putrescible
waste that arrives at the landfill facility must be immediately contained within a

bear-proof bin or an area enclosed by a bear-proof electric fence . Grass, leaves,

weeds, branches and woodwaste are exempt from bear-proofing requirements .

2 .3 .2. A bear-proof electric fence must be installed around the landfil l facilities .

-- --7
Dat e Issued : DEC 0 2 7003 B . W , M eci ;ar
Date Amended: Assistant R egion al W as te Manager
( m ost recent )
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2.3 .3 . The bear-proof fence must be designed, constructed, operated and maintained to
prevent bears from penetrating the fence .

2 .3,4 . The bear-proof electric fence and bear-proof bins must be installed and in

operation by March 30, 2004 ,

2.4 . Landfill Gas

2 .4 .1 . When 1 00,000 tonnes of waste have been discharged at the landfill, an
assessment of the potential for landfill gas generation must be submitted to th

e Regional Waste Manager.

2 .4 .2 . The landfill gas assessment must address, but is not limited to, subsections 4 .2

and 6 .4 of the Landfill Griteria fnr Municipal Solid Waste and section 6 of the
Gccidedines for Environmental Monitoring at Municipal Solid Waste Lan4fills .

2.4 .3 . The potential for landfill gas generation is to be re-assessed at least once every
5 years after the initial assessment .

2.5. Seismic and Fault Activitv

A report that assesses the risk from seismic and fault activity must be submitted to the
Regional Waste Manager by December 31, 2003 .

2.6 . Additional Facilities or Works

The Regional Waste Manager may require investigations, surveys, and the construction
of additional facilities or works including, but not limited to, additional leachate and

landfill gas management facilities . The Regional Waste Manager may also amend the
requirements of any of the information required by this operational certificate including

plans, programs, assessments and reports .

3. MONITORING AND REPORTING

3.1. Monitorin2 Pro gram

3.1 .1 . A monitoring program must be developed to identify any impacts to the
environment and public health from the landfill .

3 .1 .2 . The monitoring program must address, but not be limited to, subsections 4 .1, 4 .2

and 7 .15 of the Lctndfill Criteria for Municipal Solid Waste and the Guidelines
,for Environmental Monitoring at Municipal Solid Waste LantXfills ,

3,1 .3 . Monitoring must be conducted in accordance wit h the rnonitoz•ing program .

~ • ~' ,•~r-%'' • ' ,f' /

Date lssucd : DEC 0 2 2003 B . W . h1edlar
Date Amended: AssistanC R egional Waste Manager
(most recent )
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3.2. Annual Onerafin ia and Monitorin g Report

Environmental Protectio n

3 .2 .1 . An annual operating and monitoring report for the preceding 1.2 month period

from January 1!o December 31 must be submitted to the Regional Waste
Manager by April 30 of each year .

3 .2 .2. The report must include :

• An executive summary ;

Tonnage of each type of waste discharged to the landfill for the year ;

. Remaining site life and capacity ;

. Review of the preceding year of operation, plans for the next year and an y

new information or proposed changes relating to the facilities and plans ;

. Comparison of the monitoring data with the performance criteria in section 4

of the Landfill Criteria .for Municipal, Solid Waste and the Grtiidelines fo r

Environmental Monitorin.gat Municipal Solid Waste Landfills, interpretatio n
of the monitoring data, identification and interpretation of irregularities an d
trends, recommendations, and any proposed changes to the monitoring

program .

4 . SITE CLOSURE

4.1. Closure and Post-Closure Fund

Date Issued:
Date Amended :
(most recent)
Page : 4 of 4

A closure and post-closure financial security trust fund must be built up over time . The

closure and post-closure fund must ultimately meet or exceed the estimated closure and
post-closure costs plus a reasonable contingency for any reinediation that may b e

reqnired .

DEC 0 2 2003 & w. M eala r
As s istant Regi onal W aste M anager

OPERATIONAL CBRTIFICATE : MR-02401
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600 Comox Road, Courtenay, BC V9N 3P6 
Tel: 250-334-6000     Fax: 250-334-4358 
Toll free:  1-800-331-6007 
www.comoxvalleyrd.ca 

File: 5380-20/CR 
April 18, 2019 

Sent via email only:  environmentalcompliance@gov.bc.ca 
Travis.Kurinka@gov.bc.ca 

Travis Kurinka 
BC Ministry of Environment &  
Climate Change Strategy 
525 Superior Street 
Victoria BC  V8V 1T7 

Dear Mr. Kurinka: 

Re: Campbell River Waste Management Center – Warning Letter, Landfill Gas 
Management Regulation, Registration Number LG115164 – Reference No. OC 2401 - 
Comox Valley Regional District 

The Comox Strathcona Waste Management (CSWM), a function of the Comox Valley Regional 
District (CVRD), has prepared this letter in response to the Ministry of Environment and Climate 
Change Strategy’s (MoE) warning letter dated March 21, 2019, titled Campbell River Waste 
Management Center, Landfill Gas Management Regulation, registration number LG115164.  

As stated in the March 21, 2019 letter, on January 22, 2019, MoE had conducted a site inspection at 
the Campbell River Waste Management Centre, located at 6700 Argonaut Road, Campbell River BC 
(Site), and noted a number of actions which are required to address identified non-compliance 
sections of the Landfill Gas Management Regulation. The CVRD has prepared this letter to inform 
MoE of the actions taken to date, and the planned future actions to prevent further similar non-
compliances.  

Response to MoE Inspection  
A summary of the items requiring attention from MoE’s inspection, and a brief explanation of the 
CVRD’s responses, have been presented in the attached Table 1 (Enclosure). The paragraphs below 
provide more detailed explanations to supplement the responses provided in Table 1.  

The CVRD's consultant, GHD Limited (GHD), prepared the 2017 Design, Operations, and Closure 
Plan (2017 DOCP) with the overall objective of optimizing the remaining available airspace to bring 
the landfill to closure. Final closure of the landfill is scheduled to be completed at the end of 2023. A 
detail design of the closure work is scheduled to commence in 2020.  

The 2017 DOCP also included the Draft - Updated Landfill Gas Management Facilities Plan (2017 
LFG Plan) (GHD, 2017), which is designed to align with the updated final contours in the 2017 
DOCP. Prior to submitting the 2017 DOCP, the CVRD and GHD met with MoE on June 15, 2017 
to present the proposed timeline to implement landfill gas (LFG) collection at the Site and to reach 
landfill closure, as provided in the 2017 DOCP. The June 15, 2017 presentation to MoE also 
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reviewed the CVRD’s financial investments in other solid waste management infrastructure and 
development initiatives throughout the districts.  

The 2017 DOCP was submitted to MoE on March 2, 2018 with an application for a minor 
amendment to the Site's Operational Certificate. On October 29, 2018, MoE, the CVRD, and GHD 
participated in a pre-application conference call for the Operational Certificate minor amendment 
application. MoE notified the CVRD and GHD that a separate application is required for a 
substituted requirement under the Landfill Gas Management Regulation (LFG Regulation) to 
approve the proposed timing of LFG collection at the Site. On November 27, 2018, MoE, the 
CVRD, and GHD participated in a conference call meeting to discuss the substituted requirement 
application process. The 2017 LFG Plan was submitted to MoE on March 2, 2018 with the 2017 
DOCP submission. The application for the substitution under the LFG Regulation was submitted to 
MoE on March 19, 2019.  

The CVRD is seeking a substituted requirement under the LFG Regulation to replace the current 
accepted 2013 Landfill Gas Management Facilities Design Plan for the Campbell River Waste 
Management Centre, SCS Engineers, February 2013 (2013 LFG Plan) with the 2017 LFG Plan. The 
2017 LFG Plan supersedes the 2013 LFG Plan with a simplified single header design and more 
efficient collection field. The application for a substituted requirement also requests approval of a 
substituted schedule to complete detailed design of the LFG collection system and landfill closure in 
2020 and to construct the LFG collection system in 2022 to 2023 in concurrence with the final 
cover construction for the landfill.  

Constructing the LFG collection system at the time of placing final geomembrane cover brings 
efficiencies to the construction and the design and operation of the system and provides for meeting 
the collection requirements of the LFG Regulation. The landfill at the Site operates as a natural 
attenuation landfill, with no bottom liner system. As such, the appropriate final cover design 
includes a geomembrane with a protective cover soil layer. The installation of the geomembrane 
final cover system is scheduled to occur in 2022 to 2023. The vertical gas wells are best installed at 
the time of constructing the geomembrane cover system to achieve the highest quality installation. 
The geomembrane final cover will result in a higher quality gas collected by the LFG collection 
system, by reducing oxygen and atmospheric inputs. By collecting a higher quality gas, the collection 
efficiency of the LFG collection system will increase. Based on this rationale, reaching the 75 per 
cent collection efficiency target, as required by the LFG Regulation, will more likely be met. 

The public consultation process required by Section 20 of the LFG Regulation in support of the 
LFG substitution application is currently underway. As required by Section 20 (2) of the LFG 
Regulation, a billboard was posted at the Site entrance on April 2, 2019 and notices were published 
in the Campbell River Mirror on April 3, 2019 and April 5, 2019. The CVRD also held an open 
house on April 2, 2019 to educate the public on the LFG Regulation substitution application within 
the context of the overall closure strategy for the landfill at the Site. The open house included 
information regarding the final cover design and current and future planned environmental 
monitoring program.  

Upon approval of the LFG substitution application, the CVRD will undertake the detailed design of 
the LFG collection system and landfill closure in 2020. Construction of the geomembrane final 
cover system and LFG collection system is scheduled for 2022 to 2023, which is concurrent with the 
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closure of the landfill at the Site. LFG collection at the Site is scheduled to commence in the fourth 
quarter of 2022.  

Closing Remarks  
The CVRD appreciates the opportunity to provide this response to MoE. Should you have any 
questions or require any further clarifications, please do not hesitate to contact the undersigned.  

Sincerely, 

M. Rutten 

Marc Rutten, P.Eng. 
General Manager of Engineering Services 

Enclosure 

cc: Andrew McGifford, Senior Manager of CSWM Services 



Table 1

Responses to ENV Inspection
Campbell River Waste Management Centre

Comox Valley Regional District
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LFG Reg Section Requirement Description: ENV Details/Findings: CVRD/GHD Response:
7 (2)(b): The plan required under this section must be prepared by a qualified professional in accordance with 

the guidelines and include the following information: (b) a plan for the installation, operation and 
maintenance of landfill gas management facilities at the landfill site, including a contingency plan for 
disruption in landfill gas management for scheduled or emergency maintenance or replacement of 
landfill gas management facilities;

The updated landfill gas management facilities design plan in the 2017 DOCP provided a plan for the 
installation, operation and maintenance of landfill gas management facilities at the CVRD landfill. 
However, the 2017 DOCP does not include a contingency plan for disruption in landfill gas 
management for scheduled or emergency maintenance or replacement of landfill gas management 
facilities in Appendix G section 4.

The CVRD's consultant, GHD Limited, will revise the Draft - Updated Landfill Gas Management 
Facilities Design Plan  dated June 13, 2017 (2017 LFG Plan) to include a contingency plan for 
distruptions in LFG collection due to scheduled or emergency maintenance, or replacement of LFG 
management facilites. The revised LFG Plan will be submitted to ENV by July 2019.

7 (3): The landfill gas management facilities design plan must be submitted to the director no later than one 
year after the date the report setting out the estimate was required to be submitted to the director.

The CVRD first identified in their 2010 LFG Report that the landfill was estimated to be producing 
more than 1000 tonnes of methane annually. A landfill gas management facilities design plan was, 
therefore, required to be submitted by January 1, 2012. The CVRD prepared and submitted their 
LFGMF Design Plan Report which was prepared by SCS Engineering and was prepared by Bill Hayes 
(P.Eng.) and John Richards in 2013. Therefore, the CVRD has been found to be out of compliance 
with this section of the LFGMR.

Updates to the landfill gas design plan were completed in June 2017. The CVRD issued the RFP for 
updating the DOCP and updated landfill gas design plan in August 2016 to plan to allow for utilization 
of remaining landfill capacity. 
The 2017 LFG Plan is an improved and more efficient design. The design plan allows for the gas 
collection system to be installed at the time of placing the final geomembrane cover system to ensure 
collection efficiencies to meet the Landfill Gas Management Regulation (LFG Regulation) 
requirements. 
Refer to the attached detailed response.  

8 (2)(a): The owner or operator of a landfill site for which there is an accepted design plan must (a) install 
landfill gas management facilities in accordance with the accepted design plan, and

The CVRD submitted their 2013 LFGMF Design Plan Report to the Ministry on February 25, 2013 and 
became an approved document by a Director and an accepted design plan on April 26, 2013. The 
2013 LFGMR Design Plan Report recommended that landfill gas management facilities be installed as 
the landfill gas production was assessed to be over the 1,000 tonnes/year limit.

In their 2017 DOCP, the CVRD conducted an update to their landfill gas management facilities design 
plan. The 2017 DOCP was currently in review at the time of inspection and has not been accepted by 
the Ministry.

During the inspection, Mr. McGifford informed Officer Kurinka that no landfill gas management 
facilities had been installed at the time of the inspection. Mr. McGifford informed Officer Kurinka that 
the CVRD is currently working towards submitting a substitution request to delay the installation of the 
landfill gas management facilities until after the closure of the landfill which is estimated to be closed 
in 2023.

Therefore, the CVRD has been found to be out of compliance with this section for not installing landfill 
gas management facilities in accordance with their 2013 accepted design plan.

The detail design of the gas collection and flare system is scheduled to commence in 2020 with 
installation occurring in 2022 to 2023 as part of the final cover/closure works for the landfill as 
presented to the ENV in June 2017. 
A meeting with ENV to review the process for applying for substituted requirements was held on 
Novemeber 27, 2018. An application for substituted requirements of the LFG Regulation was made on 
March 19, 2019. Public consultation on the substituted requirements application is currently being 
completed.
See the attached detailed response. 

8 (2)(b)(i): The owner or operator of a landfill site for which there is an accepted design plan must (b) implement 
management practices, processes and methods for landfill gas management in accordance with any 
guidelines respecting (i) migration of landfill gas,

At the time of the inspection, the CVRD did not have a landfill gas management system installed and 
had not implemented management practices processes and methods for landfill gas management in 
accordance with any guidelines respecting migration of landfill gas.

The landfill gas monitoring system will be installed at the time of the placement of low permeable 
geomembrane cover which eliminates the venting through the intermediate sandy cover soils and 
creates the potential for subsurface migration.

8 (2)(b)(ii): The owner or operator of a landfill site for which there is an accepted design plan must (b) implement 
management practices, processes and methods for landfill gas management in accordance with any 
guidelines respecting (ii) use of landfill covers,

At the time of the inspection, the CVRD did not have a landfill gas management system installed and 
had not implemented management practices processes and methods for landfill gas management in 
accordance with any guidelines respecting use of landfill covers. The CVRD was applying daily and 
intermediate cover to the landfill during the inspection to meet requirements specified in their refuse 
permit PR2401.

Outside of the active discharge area, the landfill footprint is secured with a thick intermediate cover of 
sandy soils. The low permeable geomembrane cover system is planned for installation in 2022 to 
2023 once the landfill reaches capacity.

8 (2)(b)(iii): The owner or operator of a landfill site for which there is an accepted design plan must (b) implement 
management practices, processes and methods for landfill gas management in accordance with any 
guidelines respecting (iii) operation of landfill gas management facilities,

At the time of the inspection, the CVRD did not have a landfill gas management system installed and 
had not implemented management practices processes and methods for landfill gas management in 
accordance with any guidelines respecting operation of landfill gas management facilities.

As noted above, the LFG collection system is scheduled to be installed in 2022 to 2023.

8 (2)(b)(iv): The owner or operator of a landfill site for which there is an accepted design plan must (b) implement 
management practices, processes and methods for landfill gas management in accordance with any 
guidelines respecting (iv) landfill gas collection equipment,

At the time of the inspection, the CVRD did not have a landfill gas management system installed and 
had not implemented management practices processes and methods for landfill gas management in 
accordance with any guidelines respecting landfill gas collection equipment.

As noted above, the LFG collection system is scheduled to be installed in 2022 to 2023.

8 (2)(b)(v): The owner or operator of a landfill site for which there is an accepted design plan must (b) implement 
management practices, processes and methods for landfill gas management in accordance with any 
guidelines respecting (v) landfill gas flaring equipment, and

At the time of the inspection, the CVRD did not have a landfill gas management system installed and 
had not implemented management practices processes and methods for landfill gas management in 
accordance with any guidelines respecting landfill gas flaring equipment.

As noted above, the LFG collection system is scheduled to be installed in 2022 to 2023.

8 (2)(b)(vi): The owner or operator of a landfill site for which there is an accepted design plan must (b) implement 
management practices, processes and methods for landfill gas management in accordance with any 
guidelines respecting (vi) landfill gas management facilities maintenance, including the number of 
days annually that landfill gas management facilities may be shut down.

At the time of the inspection, the CVRD did not have a landfill gas management system installed and 
had not implemented management practices processes and methods for landfill gas management in 
accordance with any guidelines respecting landfill gas management facilities maintenance, including 
the number of days annually that landfill gas management facilities may be shut down.

As noted above, the LFG collection system is scheduled to be installed in 2022 to 2023.

8 (3): The landfill gas management facilities and practices referred to in subsection (2) must be installed and 
implemented no later than 4 years after the date the landfill gas management facilities design plan is 
submitted to the director under section 7.

Mr. McGifford informed Officer Kurinka during the inspection that no landfill gas management facilities 
have been installed at the landfill. The currently accepted landfill gas management facilities design 
plan was submitted to the Director on February 25, 2013, which required the CVRD to install the 
landfill gas management facilities no later than February 25, 2017.

As noted above, the CVRD has applied for a substituted requirement under the LFG Regulation which 
allows for the utilization of the remaining landifll capacity.

14 (3)(a):  An annual report required under this section must be submitted to the director (a) if an operational 
certificate or permit has been issued for the landfill site, and the operational certificate or permit for the 
landfill site specifies a date for submission of an annual report, on or before that date.

Under their Operational Certificate #2401, the CVRD is required to submit an annual report no later 
than April 30th of each year. The CVRD submitted their 2016 Annual Operations and Monitoring 
Report on April 28, 2017. The CVRD submitted their 2017 Annual Operations and Monitoring Report 
on May 7, 2018.

ENV granted an extension the CVRD to submit the 2017 Operations and Monitoring Report on May 7, 
2018. The extension was granted by ENV via email dated April 30, 2018.
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Appendix C 
Borehole Logs 

 
 
  





















































































SAND, fine grained, loose, homogeneous, damp, orange and white

SAND, fine to medium grained, loose, moist, grey

- Trace silt at 6.1 m

- Compact at 8.5 m
SAND, fine grained, trace gravel, small, grey

- Trace silt at 11.3 m
- No silt at 11.7 m

- Coarse sand at 14.3 m
SAND, fine grained, homogenous moist, brown
- Trace small gravel at 15.2 m

SAND, trace to some silt, very fine grained, moist, grey

- Silty at 19.8 m

- Moist to wet at 20.7 m

- Saturated at 23.2 m

End of hole at 29.0 m
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SLOUGH DRILL CUTTINGSGROUTPEA GRAVELBENTONITE

LOGGED BY: MG
REVIEWED BY:
DRAWING NO: 1

Project: Stage 2 PSI

Location: Block J, CRWMC

Client: Campbell River, BC
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PROJECT NO. - BOREHOLE NO.

N23101802 - EBA11-01

COMPLETION DEPTH: 28.96 m
COMPLETE: 11/15/2011
Page 1 of 1
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Client: Comox Valley Regional District

Drilling Contractor: Drillwell Enterprises

Drilling Method: Air Rotary

NOTES &
COMMENTS
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ORGANICS (FOREST FLOOR), silt, trace sand, soft, moist, dark
brown

SILT, trace sand, trace organics, fine to coarse grained, soft, moist,
reddish brown

SILT, trace clay, stiff, moist, light brown

SAND, fine to medium grained, loose, damp, tan coloured

- Brown at 6.1 m

- Compact at 7.9 m

- Loose at 8.8 m

SAND, fine to coarse grained, moist, grey

- Saturated at 22.6 m, trace gravel

SILT, sandy, trace gravel, very fine grained, soft, saturated, grey

End of hole at 30.1 m
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SLOUGH DRILL CUTTINGSGROUTPEA GRAVELBENTONITE

LOGGED BY: MG
REVIEWED BY:
DRAWING NO: 2

Project: Stage 2 PSI

Location: Block J, CRWMC

Client: Campbell River, BC
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PROJECT NO. - BOREHOLE NO.

N23101802 - EBA11-03

COMPLETION DEPTH: 30.175 m
COMPLETE: 11/17/2011
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Client: Comox Valley Regional District

Drilling Contractor: Drillwell Enterprises

Drilling Method: Air Rotary

NOTES &
COMMENTS
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SILT, sandy, trace organics, soft, moist, reddish brown
SAND, fine grained, loose, homogenous, moist, tan coloured

- Grey at 3.1 m

SAND, trace gravel, fine to medium grained, compact

SILT, sandy, fine grained, trace gravel, moist to wet, grey

SAND, trace gravel, trace silt, saturated, tan coloured

SILT, sandy, soft, saturated, grey

SAND, very fine grained, some silt, saturated, grey

End of hole at 29.6 m
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SLOUGH DRILL CUTTINGSGROUTPEA GRAVELBENTONITE

LOGGED BY: MG
REVIEWED BY:
DRAWING NO: 3

Project: Stage 2 PSI

Location: Block J, CRWMC

Client: Campbell River, BC

35
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PROJECT NO. - BOREHOLE NO.

N23101802 - EBA11-04

COMPLETION DEPTH: 29.57 m
COMPLETE: 11/17/2011
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Client: Comox Valley Regional District

Drilling Contractor: Drillwell Enterprises

Drilling Method: Air Rotary

NOTES &
COMMENTS
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100
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OL-SILT, with gravel (organic topsoil), loose,
silt to fine gravel, dark brown, dry
GW-GRAVEL with cobbles, with silt/fine sand,
loose, brown, dry

- silt and sand with cobbles layer (0.3 m) at
1.83m BGS

SP-gravelly SAND, medium sand, minor
coarse sand, fine to coarse gravel, light grey,
dry
SW/GW-SAND and GRAVEL, with cobbles,
fine sand, fine to coarse gravel, cobbles, tight,
grey, moist

SW-gravelly SAND, trace cobble, fine sand
(less medium, less coarse), fine gravel (less
coarse), light grey dry

SP-SAND, fine sand, light brown, slightly moist

GM-SILTY SAND and GRAVEL, silt with fine to
coarse sand, with fine to coarse gravel, light
grey, dry
SW/GW-SAND and GRAVEL, trace silt, well
graded, fine to coarse sand, fine to coarse
gravel, grey, moist

SP-SAND, trace silt, trace gravel, medium to
coarse grain sand, fine gravel, brown, moist

- trace cobble at 16.46m BGS

SW/GW-SAND and GRAVEL, fine to coarse
sand, fine to coarse gravel, trace silt, brown,
moist

STICKUP
0.80 M

BENTONITE
CHIP AND
SOIL
CUTTINGS
51 mm Ø PVC
RISER PIPE

152 mm Ø
BOREHOLE

BENTONITE/SOIL
CUTTINGS

185.64

183.50

182.90

180.46

175.88

174.97

174.06

171.01

167.96
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MW01-16
DATE COMPLETED:  21 June 2016

DRILLING METHOD:  Rotosonic (153 mm)

FIELD PERSONNEL:  S. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Campbell River Waste Management Centre

PROJECT NUMBER:  056484

CLIENT:  Comox Valley Regional District

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Mud Bay Drilling

HOLE DESIGNATION:

NORTHING:  5542091
EASTING:  331111

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL June 29, 2016
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GM-GRAVEL (TILL), with silt/fine sand, fine to
coarse gravel, fine sand (less medium/coarse),
very dense, clumpy, gravel rounded to
subrounded, grey to brown, moist
- core through boulder at 21.03m BGS

SP-SAND with gravel, fine to coarse sand, fine
gravel, subrounded, brown, grey, moist

SW/GW-SAND and GRAVEL trace silt, trace
cobbles, fine to coarse sand, fine to coarse
gravel, subrounded, brown, moist
- trace cobbles at 29.26m BGS
- becoming wet at 29.87m BGS

- trace cobbles at 31.39m BGS

- increase in silt, return on water, cloudy at
33.22m BGS

- orange brown, sandy silt layer, 5 cm
thickness at 34.75m BGS

- slow drilling, hard at 35.05m BGS

- sandy till with gravel at 39.01m BGS

BENTONITE
PELLETS

SILICA SAND

51 mm Ø
10-SLOT PVC
SCREEN

165.52

157.90

156.99
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MW01-16
DATE COMPLETED:  21 June 2016

DRILLING METHOD:  Rotosonic (153 mm)

FIELD PERSONNEL:  S. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Campbell River Waste Management Centre

PROJECT NUMBER:  056484

CLIENT:  Comox Valley Regional District

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Mud Bay Drilling

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL June 29, 2016
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100

END OF BOREHOLE @ 42.37m BGS

Monitoring well completed in saturated
conditions.

Initial static water level elevated above normal
due to addition of water during drilling.

Borehole backfilled with bentonite gravel, and a
mixture of soil cuttings and bentonite chip.

CAVE IN

WELL DETAILS
Screened interval:
     145.10 to 148.15m
     40.84 to 37.80m BGS
Length:   -3.05m
Diameter:   51mm
Slot Size:   20
Material:   SCH. 40 PVC
Seal:
     149.67 to 151.50m
     36.27 to 34.44m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     145.10 to 149.67m
     40.84 to 36.27m BGS
Material:   TARGET FILTER SAND
10/20
----------
Seal:
     151.50 to 185.94m
     34.44 to 0.00m BGS
Material:   BENTONITE CHIP AND
DRILL CUTTINGS

143.58

(OVERBURDEN) Page 3 of 3

IN
TE

R
VA

L

SAMPLE

R
EC

 (%
)

N
U

M
BE

R

'N
' V

AL
U

E

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

DEPTH
m BGS

MW01-16
DATE COMPLETED:  21 June 2016

DRILLING METHOD:  Rotosonic (153 mm)

FIELD PERSONNEL:  S. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Campbell River Waste Management Centre

PROJECT NUMBER:  056484

CLIENT:  Comox Valley Regional District

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Mud Bay Drilling

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL June 29, 2016
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SP - SAND, trace gravel, medium grained sand,
fine gravel, poorly graded, subangular gravel,
brown/grey

SP - SAND, medium grain, poorly graded,
grey/brown

SP - SAND, trace silt, fine grained sand, poorly
graded, grey/brown

SW - SAND with gravel, fine to medium grain
sand, well graded, subangular gravel,
grey/brown

GW - GRAVEL with sand, fine gravel, medium
grain sand, subangular gravel, well graded,
grey/brown

SW - SAND, trace gravel, fine to medium grain
sand, fine gravel, well graded, subangular
gravel, grey/brown

GW - GRAVEL with sand, medium to coarse
grain sand, fine gravel, well graded, subangular
gravel, grey/brown

SP - SAND, trace gravel, medium grain sand,
fine gravel, poorly graded, subangular gravel,
grey/brown

- Some gravel content at 16.76m BGS

SP - SAND, fine grain sand, poorly graded,
brown

CONCRETE
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BENTONITE
CHIP
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19.81

(OVERBURDEN) Page 1 of 2

IN
TE

R
VA

L

SAMPLE

R
EC

 (%
)

N
U

M
BE

R

'N
' V

AL
U

E

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

MW02-18
DATE COMPLETED:  25 July 2018

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  M. Dyck/N. Turl

DRILLER:  Scott Burrows

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  CVRD

PROJECT NUMBER:  056484-02

CLIENT:  Comox Valley Regional District

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
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SW - SAND with gravel, fine to medium grain
sand, well graded, subangular gravel,
grey/brown

- No gravel at 22.86m BGS

SP - SAND, medium to coarse grain sand, poorly
graded, grey/brown

END OF BOREHOLE @ 32.61m BGS

10-20 SAND

WELL DETAILS
Screened interval:
     30.18 to 31.70m BGS
Length:   1.52m
Diameter:   51mm
Material:   PVC Schedule 40
Seal:
     0.30 to 29.87m BGS
Material:   Bentonite chips + 1 bag of
bentonite pellets at ~ 22.86 m bgs.
Sand Pack:
     29.87 to 32.61m BGS
Material:   10-20 Sand

28.96

32.61
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MW02-18
DATE COMPLETED:  25 July 2018

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  M. Dyck/N. Turl

DRILLER:  Scott Burrows

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  CVRD

PROJECT NUMBER:  056484-02

CLIENT:  Comox Valley Regional District

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
m BGS
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CL - SILTY CLAY with gravel, few sand, fine
grained sand, fine gravel, sub-angular gravel,
poorly graded, brown

SP - SAND, trace gravel, fine to medium grained
sand, fine gravel, subangular gravel, poorly
graded, well sorted, brown

CL - SILTY CLAY, trace sand, trace fine gravel,
fine grained sand, poorly graded, brown

SC - SAND with clay, fine grained sand, poorly
graded, low plasticity, brown

SC - CLAYEY SAND, fine grained sand, poorly
graded, brown

CL - CLAY with sand, fine grained sand, poorly
graded, brown

CONCRETE

BENTONITE
CHIPS

BENTONITE
CHIPS + 1
BAG OF
BENTONITE
PELLETS AT
~22.86 M BGS

9.14

10.67

12.19
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15.24

19.81
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MW03-18
DATE COMPLETED:  24 July 2018

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  M. Dyck/N. Turl

DRILLER:  Scott Burrows

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  CVRD

PROJECT NUMBER:  056484-02

CLIENT:  Comox Valley Regional District

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
m BGS
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GW - GRAVEL with sand, medium to coarse
grain sand, fine subangular gravel, well graded,
grey

SW - SAND, trace gravel, medium to coarse
grained sand, fine to medium gravel, subangular
gravel, brown/grey

SW/GW - SAND and GRAVEL, medium to
coarse grained sand, fine to medium gravel,
subangular gravel, brown/grey

- Dominated by gravel, sand primarily coarse.
Gravel with sand. at 24.38m BGS

- Dominated by sand, trace gravel. at 25.91m
BGS

END OF BOREHOLE @ 26.52m BGS

10-20 SAND

WELL DETAILS
Screened interval:
     24.99 to 26.52m BGS
Length:   1.53m
Diameter:   51mm
Material:   PVC Schedule 40
Seal:
     0.30 to 24.69m BGS
Material:   Bentonite chips + 1 bag of
bentonite pellets at ~ 22.86 m bgs.
Sand Pack:
     24.53 to 26.52m BGS
Material:   10-20 Sand

21.34

22.86

26.52
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MW03-18
DATE COMPLETED:  24 July 2018

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  M. Dyck/N. Turl

DRILLER:  Scott Burrows

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  CVRD

PROJECT NUMBER:  056484-02

CLIENT:  Comox Valley Regional District

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
m BGS
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SAND, trace gravel, fine to medium grained
sand, fine and coarse grained gravel, light
brown, little to no moisture

SAND, fine to medium grained, light brown and
grey, little to no moisture

SAND, fine to medium grained, trace coarse
grained sand, grey/brown, little to no moisture

- increase of coarse sand content at 9.14m bgs

CEMENT
10/20 FILTER
SAND

BENTONITE
CHIPS &
PELLETS

3.05

6.10

9.14
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MW04-19

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  CRWMC 2019 DRILLING PROGRAM

PROJECT NUMBER:  056484-19

CLIENT:  COMOX VALLEY REGIONAL DISTRICT

LOCATION:  CAMPBELL RIVER, BC

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

STATIC WATER LEVEL 24.850m BTOR October 23, 2019

DATE COMPLETED:  22 October 2019

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  N.Turl
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SAND, trace gravel, fine to medium grained
sand, fine and coarse grained gravel, light
brown, little to no moisture

SAND, fine to medium grained, light brown and
grey, little to no moisture

SAND, fine to medium grained, trace coarse
grained sand, grey/brown, little to no moisture

SAND, few gravel, fine to coarse grained sand,
fine grained gravel, dark brown, little to no
moisture

SAND, fine grained, trace medium grained sand,
light brown, slightly moist

SILTY SAND, fine grained sand, brown

Began using water to drill, could not determine
moisture
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18.29
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MW04-19

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  CRWMC 2019 DRILLING PROGRAM

PROJECT NUMBER:  056484-19

CLIENT:  COMOX VALLEY REGIONAL DISTRICT

LOCATION:  CAMPBELL RIVER, BC

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

STATIC WATER LEVEL 24.850m BTOR October 23, 2019

DATE COMPLETED:  22 October 2019

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  N.Turl
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SAND, fine to medium grained, trace coarse
grained sand, grey/brown

SAND, fine to medium grained, brown

- trace coarse sand at 25.91m bgs for 1.52m

SILTY SAND, fine grained sand, grey/brown,
increase in silt content with depth
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MW04-19

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  CRWMC 2019 DRILLING PROGRAM

PROJECT NUMBER:  056484-19

CLIENT:  COMOX VALLEY REGIONAL DISTRICT

LOCATION:  CAMPBELL RIVER, BC

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

STATIC WATER LEVEL 24.850m BTOR October 23, 2019

DATE COMPLETED:  22 October 2019

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  N.Turl
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END OF BOREHOLE @ 35.36m BGS

10/20 FILTER
SAND

WELL DETAILS
Screened interval:
     32.31 to 35.36m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   0.010
Material:   SCH. 40 PVC
Seal:
     0.61 to 32.00m BGS
Material:   BENTONITE CHIPS
Sand Pack:
     32.00 to 35.36m BGS
Material:   10/20 FILTER SAND

35.36
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MW04-19

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  CRWMC 2019 DRILLING PROGRAM

PROJECT NUMBER:  056484-19

CLIENT:  COMOX VALLEY REGIONAL DISTRICT

LOCATION:  CAMPBELL RIVER, BC

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

STATIC WATER LEVEL 24.850m BTOR October 23, 2019

DATE COMPLETED:  22 October 2019

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  N.Turl
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GHD | 2019 Operations and Monitoring Report | 056484 (48) 

Appendix D 
Well Licenses and Surface Water Points of 

Diversion 

 
  



 Datum:
 Projection:

km0.730.370

WGS_1984_Web_Mercator_Auxiliary
_Sphere

NAD83

Copyright/Disclaimer

Legend
Campbell River

CAUTION: Maps obtained using this site are not 
designed to assist in navigation. These maps may be 
generalized and may not reflect current conditions. 
Uncharted hazards may exist. DO NOT USE THESE 
MAPS FOR NAVIGATIONAL PURPOSES.

Key Map of British Columbia

The material contained in this web site is owned by the 
Government of British Columbia and protected by 
copyright law. It may not be reproduced or redistributed 
without the prior written permission of the Province of 
British Columbia. To request permission to reproduce 
all or part of the material on this web site please 
complete the Copyright Permission Request Form 
which can be accessed through the Copyright 
Information Page

1: 18,056

Groundwater Wells - All

103257

93413

74191

73577

74207

39950

110853

84136

109728



3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/39950 1/3

Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 39950 Well Status: New Observation Well Number:
Well Identi�cation Plate Number: Well Class: Observation Well Status:
Owner Name: ISLAND READY MIX Well Subclass: Environmental Monitoring System (EMS) ID:
Intended Water Use: Commercial and Industrial Aquifer Number: 975 Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address: GOLD RIVER HIGHWAY NEAR DUMP
Town/City: CAMPBELL RIVER

Legal Description:

Lot

Plan

District Lot

Block

Section 85

Township

Range

Land District 51

Property Identi�cation Description
(PID)

Description of Well Location:

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.007591 Longitude: -125.354453
UTM Easting: 331298 UTM Northing: 5542131
Zone: 10 Coordinate Acquisition Code: (50 m

accuracy) Digitized from 1:20,000
mapping

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
https://apps.nrs.gov.bc.ca/gwells/aquifers/975
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/39950 2/3

Well Work Dates

1978-06-26 1978-06-26

Well Completion Data

Lithology

0.00 10.00 silty gravel

10.00 55.00 sand & gravel

55.00 55.00 sand

Casing Details

There are no records to show

Surface Seal and Back�ll Details

Liner Details

Screen Details

Well Development

Well Yield
No well yield data available.

Well Decommission Information

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: Static Water Level (BTOC): 7.00 feet Well Cap:
Finished Well Depth: 55.00 feet Estimated Well Yield: 0.000 USGPM Well Disinfected Status: Not Disinfected
Final Casing Stick Up: Artesian Flow: Drilling Method: Other
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: Method of determining elevation: Unknown

From (ft bgl) To (ft bgl) Raw Data Description Moisture Colour Hardness Observations Water Bearing Flow Estimate (USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Back�ll Material Above Surface Seal:
Surface Seal Installation Method: Back�ll Depth:
Surface Seal Thickness:
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:
Type:
Material:
Opening:
Bottom:

Installed Screens

There are no records to show

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration:

Reason for Decommission: Method of Decommission:
Sealant Material: Back�ll Material:
Decommission Details:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/39950 3/3

Comments
METHOD OF DRILLING = DRILLED

Alternative Specs Submitted: No

Documents

WTN 39950_Well Record.pdf

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://s3.ca-central-1.amazonaws.com/gwells-docs/030000/WTN%2039950_Well%20Record.pdf
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/73577 1/3

Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 73577 Well Status: New Observation Well Number:
Well Identi�cation Plate Number: Well Class: Unknown Observation Well Status:
Owner Name: FR FRANZEN CONSTUCTI Well Subclass: Environmental Monitoring System (EMS) ID:
Intended Water Use: Private Domestic Aquifer Number: 975 Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address:
Town/City:

Legal Description:

Lot 7

Plan 31913

District Lot

Block

Section

Township

Range

Land District 51

Property Identi�cation Description
(PID)

001125745

Description of Well Location: 4 MILES N OF C R ON GOLD R RD

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.010547 Longitude: -125.355519
UTM Easting: 331232 UTM Northing: 5542462
Zone: 10 Coordinate Acquisition Code:

unknown, accuracy based on parcel
size) ICF cadastre, poor or no
location sketch, arbitrarily located in
center of parcel

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
https://apps.nrs.gov.bc.ca/gwells/aquifers/975
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/73577 2/3

Well Work Dates

1981-03-09

Well Completion Data

Lithology

142.00 149.00 WATER BEARING SAND & GRAVEL

138.00 142.00 WHITE WATER BEARING SAND

132.00 138.00 BLUE WATER BEARING GRAVEL

117.00 132.00 BLUE WATER BEARING SAND

0.00 117.00 BLUE GRAVEL

Casing Details

There are no records to show

Surface Seal and Back�ll Details

Liner Details

Screen Details

Well Development

Well Yield
No well yield data available.

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: Static Water Level (BTOC): 120.00 feet Well Cap:
Finished Well Depth: 149.00 feet Estimated Well Yield: 0.000 USGPM Well Disinfected Status: Not Disinfected
Final Casing Stick Up: Artesian Flow: Drilling Method: Other
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: Method of determining elevation: Unknown

From (ft bgl) To (ft bgl) Raw Data Description Moisture Colour Hardness Observations Water Bearing Flow Estimate (USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Back�ll Material Above Surface Seal:
Surface Seal Installation Method: Back�ll Depth:
Surface Seal Thickness:
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:
Type:
Material:
Opening:
Bottom:

Installed Screens

There are no records to show

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/73577 3/3

Well Decommission Information

Comments
STEEL CASING, CONTINUOUS, METHOD OF DRILLING = DRILLED

Alternative Specs Submitted: No

Documents

WTN 73577_Well Record.pdf

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Reason for Decommission: Method of Decommission:
Sealant Material: Back�ll Material:
Decommission Details:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://s3.ca-central-1.amazonaws.com/gwells-docs/070000/WTN%2073577_Well%20Record.pdf
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/74191 1/3

Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 74191 Well Status: New Observation Well Number:
Well Identi�cation Plate Number: Well Class: Unknown Observation Well Status:
Owner Name: AL & SONS BACKHOE & Well Subclass: Environmental Monitoring System (EMS) ID:
Intended Water Use: Other Aquifer Number: 975 Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address: GOLD RIVER HIGHWAY
Town/City:

Legal Description:

Lot 2

Plan 47695

District Lot 85

Block

Section

Township

Range

Land District 51

Property Identi�cation Description
(PID)

012474266

Description of Well Location:

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.010962 Longitude: -125.355456
UTM Easting: 331238 UTM Northing: 5542508
Zone: 10 Coordinate Acquisition Code:

unknown, accuracy based on parcel
size) ICF cadastre, poor or no
location sketch, arbitrarily located in
center of parcel

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
https://apps.nrs.gov.bc.ca/gwells/aquifers/975
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/74191 2/3

Well Work Dates

1991-10-23 1991-10-23

Well Completion Data

Lithology

122.00 124.00 WATER BEARING SAND & GRAVEL

115.00 122.00 ROCKS & SAND

100.00 125.00 WATERBEARING SAND & GRAVEL

85.00 100.00 WATER BEARING SAND & GRAVEL

75.00 85.00 BROWN SAND & GRAVEL

50.00 75.00 BROWN SAND & GRAVEL

20.00 50.00 GREY SAND & GRAVEL

0.00 20.00 GREY SAND & GRAVEL

Casing Details

There are no records to show

Surface Seal and Back�ll Details

Liner Details

Screen Details

Well Development

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: Static Water Level (BTOC): 80.00 feet Well Cap:
Finished Well Depth: 123.00 feet Estimated Well Yield: 100.000 USGPM Well Disinfected Status: Not Disinfected
Final Casing Stick Up: Artesian Flow: Drilling Method: Other
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: Method of determining elevation: Unknown

From (ft bgl) To (ft bgl) Raw Data Description Moisture Colour Hardness Observations Water Bearing Flow Estimate (USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Back�ll Material Above Surface Seal:
Surface Seal Installation Method: Back�ll Depth:
Surface Seal Thickness:
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:
Type:
Material:
Opening:
Bottom:

Installed Screens

There are no records to show

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/74191 3/3

Well Yield
No well yield data available.

Well Decommission Information

Comments
STEEL CASING,0.0 TO 123.2,.250 THICK,A53 LBS, CONTINUOUS,STAINLESS STEEL,PUMP TEST RATE 100 USGM,80 FT AFTER 24 HRS METHOD OF DRILLING = DRILLED

Alternative Specs Submitted: No

Documents

WTN 74191_Well Record.pdf

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Reason for Decommission: Method of Decommission:
Sealant Material: Back�ll Material:
Decommission Details:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://s3.ca-central-1.amazonaws.com/gwells-docs/070000/WTN%2074191_Well%20Record.pdf
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/74207 1/3

Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 74207 Well Status: New Observation Well Number:
Well Identi�cation Plate Number: Well Class: Unknown Observation Well Status:
Owner Name: M & S FOREST PRODUCT Well Subclass: Environmental Monitoring System (EMS) ID:
Intended Water Use: Commercial and Industrial Aquifer Number: 975 Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address: GOLD RIVER HIGHWAY
Town/City:

Legal Description:

Lot

Plan

District Lot 85

Block

Section

Township

Range

Land District 51

Property Identi�cation Description
(PID)

Description of Well Location: NEAR UPLAND EXCAVATING

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.007081 Longitude: -125.357429
UTM Easting: 331083 UTM Northing: 5542081
Zone: 10 Coordinate Acquisition Code:

(unknown, accuracy based on parcel
size) No ICF cadastre, poor or no
location sketch; site located in center
of primary parcel

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
https://apps.nrs.gov.bc.ca/gwells/aquifers/975
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia

https://apps.nrs.gov.bc.ca/gwells/well/74207 2/3

Well Work Dates

1987-05-01 1987-05-01

Well Completion Data

Lithology

100.00 138.00 WB SAND

93.00 100.00 BROWN WB SAND & GRAVEL

0.00 93.00 BROWN SAND & GRAVEL

Casing Details

There are no records to show

Surface Seal and Back�ll Details

Liner Details

Screen Details

Well Development

Well Yield
No well yield data available.

Well Decommission Information

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: Static Water Level (BTOC): 85.00 feet Well Cap:
Finished Well Depth: 138.00 feet Estimated Well Yield: 20.000 USGPM Well Disinfected Status: Not Disinfected
Final Casing Stick Up: Artesian Flow: Drilling Method: Other
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: Method of determining elevation: Unknown

From (ft bgl) To (ft bgl) Raw Data Description Moisture Colour Hardness Observations Water Bearing Flow Estimate (USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Back�ll Material Above Surface Seal:
Surface Seal Installation Method: Back�ll Depth:
Surface Seal Thickness:
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:
Type:
Material:
Opening:
Bottom:

Installed Screens

There are no records to show

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration:

Reason for Decommission: Method of Decommission:
Sealant Material: Back�ll Material:
Decommission Details:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca


3/10/2020 Groundwater Wells and Aquifers - Province of British Columbia
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Comments
STEEL CASING,0.0 TO 129.0,.250 THICK,53 LBS, CONTINUOUS,STAINLESS STEEL,PUMP TEST RATE 20 USGM,5 FT AFTER 2 HRS METHOD OF DRILLING = DRILLED

Alternative Specs Submitted: No

Documents

WTN 74207_Well Record.pdf

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://s3.ca-central-1.amazonaws.com/gwells-docs/070000/WTN%2074207_Well%20Record.pdf
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 84136 Well Status: New Observation Well Number:
Well Identi�cation Plate Number: Well Class: Unknown Observation Well Status:
Owner Name: CAMPBELL RIVER LANDFILL Well Subclass: Environmental Monitoring System (EMS) ID:
Intended Water Use: Commercial and Industrial Aquifer Number: 975 Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address: 6700 ARGONAUT RD
Town/City:

Legal Description:

Lot

Plan

District Lot

Block

Section

Township

Range

Land District

Property Identi�cation Description
(PID)

Description of Well Location:

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.007172 Longitude: -125.348054
UTM Easting: 331755 UTM Northing: 5542070
Zone: 10 Coordinate Acquisition Code:

unknown, accuracy based on parcel
size) ICF cadastre, poor or no
location sketch, arbitrarily located in
center of parcel

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
https://apps.nrs.gov.bc.ca/gwells/aquifers/975
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Well Work Dates

2004-07-05 2004-07-05

Well Completion Data

Lithology

0.00 13.00 COARSE GRAVEL

13.00 36.00 COARSE SAND & GRAVEL

36.00 42.00 COARSE GRAVEL

42.00 87.00 BROWN SAND

87.00 130.00 BROWN SILTY SAND & SOME GRAVEL

130.00 142.00 CLEAN BROWN COARSE SAND

142.00 150.00 SLIGHTLY SILTY SAND & GRAVEL

150.00 220.00 COARSE SAND & GRAVEL (WB)

220.00 224.00
MORE SAND & SILTYER BROWN
WATER

Casing Details

Surface Seal and Back�ll Details

Liner Details

Screen Details

Well Development

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: 224.00 feet Static Water Level (BTOC): Well Cap: WELDED LID
Finished Well Depth: 215.00 feet Estimated Well Yield: 75.000 USGPM Well Disinfected Status: Not Disinfected
Final Casing Stick Up: Artesian Flow: Drilling Method: Air Rotary
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: Method of determining elevation: Unknown

From (ft
bgl)

To (ft
bgl) Raw Data Description Moisture Colour Hardness Observations

Water Bearing Flow Estimate
(USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Back�ll Material Above Surface Seal:
Surface Seal Installation Method: Back�ll Depth:
Surface Seal Thickness:
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:
Type: Telescope
Material: Stainless
Steel
Opening:
Bottom:

Installed Screens

206.30 ft 215.00 ft 5.50 200.00

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Well Yield
No well yield data available.

Well Decommission Information

Comments
CHLORINE MEASUREMENTS TAKEN AT GROUND LEVEL

Alternative Specs Submitted: No

Documents

WTN 84136_Well Construction.pdf

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Reason for Decommission: Method of Decommission:
Sealant Material: Back�ll Material:
Decommission Details:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://s3.ca-central-1.amazonaws.com/gwells-docs/080000/WTN%2084136_Well%20Construction.pdf
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 93413 Well Status: Alteration Observation Well Number:
Well Identi�cation Plate Number: 12472 Well Class: Water Supply Observation Well Status:
Owner Name: EMCON (MINISTRY OF HIGHWAYS) Well Subclass: Non Domestic Environmental Monitoring System (EMS) ID:
Intended Water Use: Commercial and Industrial Aquifer Number: 975 Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address: 7025 GOLD RIVER HIGHWAY
Town/City:

Legal Description:

Lot

Plan

District Lot 85

Block

Section

Township

Range

Land District 47

Property Identi�cation Description
(PID)

Description of Well Location: BETWEEN BRINE TANK @ SHOP, SE PORTION OF
PROPERTY

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.014176 Longitude: -125.35398
UTM Easting: 331355 UTM Northing: 5542862
Zone: 10 Coordinate Acquisition Code: (10 m

accuracy) ICF cadastre and good
location sketch

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
https://apps.nrs.gov.bc.ca/gwells/aquifers/975
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Well Work Dates

2005-12-15 2005-12-15

Well Completion Data

Lithology

160.00 178.00 GRAVEL medium

178.00 184.00 FINER & SANDIER AS GOING DEEPER

184.00 187.00 silty brown

187.00 188.00 silty brown VERY SILTY

Casing Details

There are no records to show

Surface Seal and Back�ll Details

Liner Details

Screen Details

Well Development

Well Yield
No well yield data available.

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: 26.00 feet Static Water Level (BTOC): 159.00 feet Well Cap: PITLESS UNIT & CAP
Finished Well Depth: 180.00 feet Estimated Well Yield: 10.000 USGPM Well Disinfected Status: Not Disinfected
Final Casing Stick Up: 24.000 inches Artesian Flow: Drilling Method: Cable Tool
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: Method of determining elevation: Unknown

From (ft bgl) To (ft bgl) Raw Data Description Moisture Colour Hardness Observations Water Bearing Flow Estimate (USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Back�ll Material Above Surface Seal:
Surface Seal Installation Method: Back�ll Depth:
Surface Seal Thickness:
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:
Type: Telescope
Material: Stainless
Steel
Opening: Continuous
Slot
Bottom: Other

Installed Screens

180.00 ft 182.00 ft 5.00 RISER_PIPE

182.00 ft 186.00 ft 5.00 K_PACKER 12.00

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Well Decommission Information

Comments
MEASUREMENTS FROM GROUND LEVEL. RECOMMENDED PUMPING RATE: 10 USGPM.

Alternative Specs Submitted: No

Documents

WTN 93413_Well Record.pdf

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Reason for Decommission: Method of Decommission:
Sealant Material: Back�ll Material:
Decommission Details:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://s3.ca-central-1.amazonaws.com/gwells-docs/090000/WTN%2093413_Well%20Record.pdf
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 103257 Well Status: New Observation Well Number:
Well Identi�cation Plate Number: 34915 Well Class: Water Supply Observation Well Status:
Owner Name: TIM FLUTER (CONTACT) CAMPBELL
RIVER MOTOCROSS ASSOCIATION

Well Subclass: Domestic Environmental Monitoring System (EMS) ID:

Intended Water Use: Private Domestic Aquifer Number: 975 Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address: GOLD RIVER HIGHWAY
Town/City: CAMPBELL RIVER

Legal Description:

Lot

Plan

District Lot

Block

Section

Township

Range

Land District

Property Identi�cation Description
(PID)

Description of Well Location: NOT PROVIDED

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.015273 Longitude: -125.3536
UTM Easting: 331386 UTM Northing: 5542983
Zone: 10 Coordinate Acquisition Code: (10 m

accuracy) Handheld GPS with
accuracy of +/- 10 metres

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
https://apps.nrs.gov.bc.ca/gwells/aquifers/975
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Well Work Dates

2010-08-18 2010-08-20

Well Completion Data

Lithology

0.00 170.00 SAND & GRAVEL brown

170.00 185.00 brown

185.00 240.00
WATER-BEARING MEDIUM GRAINED
SAND

brown

Casing Details

0.00 231.17 Steel 6.000 0.219 Installed

Surface Seal and Back�ll Details

Liner Details

Screen Details

Well Development

Well Yield
No well yield data available.

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: 240.00 feet Static Water Level (BTOC): 158.00 feet Well Cap: SIMPLE
Finished Well Depth: 239.00 feet Estimated Well Yield: 50.000 USGPM Well Disinfected Status: Disinfected
Final Casing Stick Up: 30.000 inches Artesian Flow: Drilling Method: Air Rotary
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: 599.00 Method of determining elevation: GPS

From (ft
bgl)

To (ft
bgl) Raw Data Description Moisture Colour Hardness Observations

Water Bearing Flow Estimate
(USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Bentonite clay and cement
mixture

Back�ll Material Above Surface Seal:

Surface Seal Installation Method: Poured Back�ll Depth:
Surface Seal Thickness: 1.00
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method: Screen
Type: Telescope
Material: Stainless
Steel
Opening: Continuous
Slot
Bottom: Other

Installed Screens

230.17 ft 234.58 ft 5.00 SCREEN 20.00

230.17 ft ft 5.00 K_PACKER

234.58 ft 239.00 ft 5.00 SCREEN 15.00

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration: 5.00 hours

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Well Decommission Information

Comments
SCREEN BOTTOM: BLANK. BAILED 10 GPM DREW 1' - DRAWDOWN AVAILABLE 90'.

Alternative Specs Submitted: No

Documents

WTN 103257_Well Construction.pdf

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Reason for Decommission: Method of Decommission:
Sealant Material: Back�ll Material:
Decommission Details:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://s3.ca-central-1.amazonaws.com/gwells-docs/100000/WTN%20103257_Well%20Construction.pdf
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 109728 Well Status: New Observation Well Number:
Well Identi�cation Plate Number: 42401 Well Class: Water Supply Observation Well Status:
Owner Name: AL+SONS EXCAVATING Well Subclass: Domestic Environmental Monitoring System (EMS) ID:
Intended Water Use: Private Domestic Aquifer Number: Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address: 6700 ARGONAUT ROAD
Town/City: CAMPBELL RIVER

Legal Description:

Lot 85

Plan

District Lot

Block B

Section

Township

Range

Land District 51

Property Identi�cation Description
(PID)

Description of Well Location: NOTHING RECORDED

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.006913 Longitude: -125.347972
UTM Easting: 331760 UTM Northing: 5542041
Zone: 10 Coordinate Acquisition Code: (10 m

accuracy) Handheld GPS with
accuracy of +/- 10 metres

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Well Work Dates

2015-01-14 2015-01-15

Well Completion Data

Lithology

0.00 8.00
GRAVEL AND SILTY
SANDY

brown Medium

8.00 14.00 GRAVEL brown Medium ZONE WOOD

14.00 72.00 GRAVEL, SANDY brown Medium LOOSE

72.00 110.00 SAND,SILTY. brown Medium
SILT LAYERS AND GRAVEL
LAYERS

110.00 144.00 SAND brown Medium CLEAN, LOOSE

144.00 156.00 GRAVEL brown Medium WB,COARSE CLEAN

156.00 209.00 SAND MED FINE brown Medium WB,CLEAN

209.00 216.00 SAND,SILTY brown Medium WB,FINE

Casing Details

0.00 16.00 Steel Removed 10.000 Not Installed

0.00 216.00 Steel 6.000 0.219 Installed

Surface Seal and Back�ll Details

Liner Details

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: 216.00 feet Static Water Level (BTOC): 110.00 feet Well Cap: WELDED LID
Finished Well Depth: 208.00 feet Estimated Well Yield: 50.000 USGPM Well Disinfected Status: Disinfected
Final Casing Stick Up: 20.000 inches Artesian Flow: Drilling Method: Air Rotary
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: 520.00 Method of determining elevation: GPS

From (ft
bgl)

To (ft
bgl) Raw Data Description Moisture Colour Hardness Observations

Water Bearing Flow Estimate
(USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Bentonite clay Back�ll Material Above Surface Seal:
Surface Seal Installation Method: Poured Back�ll Depth:
Surface Seal Thickness: 2.00
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Screen Details

Well Development

Well Yield
No well yield data available.

Well Decommission Information

Comments
EWELLS SUBMISSION

Alternative Specs Submitted: No

Documents

No additional documentation available for this well.

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Intake Method: Screen
Type: Telescope
Material: Stainless
Steel
Opening: Continuous
Slot
Bottom: Plug

Installed Screens

197.00 ft 199.00 ft 5.00 K_RISER

199.00 ft 203.60 ft 5.00 SCREEN 15.00

203.60 ft 208.00 ft 5.00 SCREEN 12.00

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration: 3.00 hours

Reason for Decommission: Method of Decommission:
Sealant Material: Back�ll Material:
Decommission Details:

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Groundwater Wells and Aquifers

Well Summary

Licensing Information

Location Information

Well Activity

There has been no activity related to this well.

Well Tag Number: 110853 Well Status: Closure Observation Well Number:
Well Identi�cation Plate Number: Well Class: Monitoring Observation Well Status:
Owner Name: COMOX VALLEY REGIONAL DISTRICT Well Subclass: Permanent Environmental Monitoring System (EMS) ID:
Intended Water Use: Aquifer Number: Alternative specs submitted: No

Licensed Status: Unlicensed Licence Number:

Street Address: ARGONAUT ROAD
Town/City: CAMPBELL RIVER

Legal Description:

Lot

Plan

District Lot

Block

Section

Township

Range

Land District

Property Identi�cation Description
(PID)

Description of Well Location: CLOSURE OF 2" MONITORING WELL

 

Geographic Coordinates - North American Datum of 1983 (NAD 83)
Latitude: 50.008985 Longitude: -125.351395
UTM Easting: 331522 UTM Northing: 5542279
Zone: 10 Coordinate Acquisition Code: (10 m

accuracy) Handheld GPS with
accuracy of +/- 10 metres

Activity ↕ Work Start Date ↕ Work End Date ↕ Drilling Company ↕ Date Entered ↕

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://www2.gov.bc.ca/
http://leafletjs.com/
https://www.esri.com/
https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Well Work Dates

2013-06-21 2013-06-21

Well Completion Data

Lithology

FILLED 2" WELL BORE WITH BENTONITE-CEMENT
GROUT

Casing Details

There are no records to show

Surface Seal and Back�ll Details

Liner Details

Screen Details

Well Development

Well Yield
No well yield data available.

Well Decommission Information

Start Date of
Construction

End Date of
Construction

Start Date of
Alteration

End Date of
Alteration

Start Date of
Decommission

End Date of
Decommission

Total Depth Drilled: Static Water Level (BTOC): Well Cap:
Finished Well Depth: Estimated Well Yield: Well Disinfected Status: Not Disinfected
Final Casing Stick Up: Artesian Flow: Drilling Method: Air Rotary
Depth to Bedrock: Artesian Pressure: Orientation of Well: VERTICAL
Ground elevation: Method of determining elevation: Unknown

From (ft
bgl)

To (ft
bgl)

Raw
Data Description Moisture Colour Hardness Observations

Water Bearing Flow Estimate
(USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Back�ll Material Above Surface Seal:
Surface Seal Installation Method: Back�ll Depth:
Surface Seal Thickness:
Surface Seal Depth:

Liner Material:
Liner Diameter: Liner Thickness:
Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:
Type:
Material:
Opening:
Bottom:

Installed Screens

There are no records to show

From To Diameter Assembly Type Slot Size

Developed by: Development Total Duration:

Reason for Decommission: NOT REQUIRED - AREA
TO BE FILLED

Method of Decommission: PUMPED

Sealant Material: Back�ll Material:
Decommission Details: TREMIE
CEMENT/BENTONITE GROUT FROM BOTTOM TO
TOP

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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Comments
CLOSURE OF MONITORING WELL # GLL-93-1

Alternative Specs Submitted: No

Documents

No additional documentation available for this well.

Disclaimer
The information provided should not be used as a basis for making �nancial or any other commitments. The Government of British Columbia accepts no liability for
the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data.

Chrome 74 is not supported by the Groundwater Wells and Aquifers applica�on. W e recommend using: Chrome, Firefox or Safari. 

Read more  or ignore

https://browser-update.org/update-browser.html#3.3.9:apps.nrs.gov.bc.ca
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GHD 
10271 Shellbridge Way Suite 165 Richmond British Columbia V6X 2W8 Canada 
T 604 214 0510  F 604 214 0525  W www.ghd.com 

February 6, 2020 

To: Beth Dunlop, Comox Valley Regional District Ref. No.: 056484-51-12 

From: Jeremy Scott/cs/119-Rev.1 Tel: 604 248 3971 

CC: Deacon Liddy 

Subject: 2019 Closure and Post-Closure Fund Estimates 
Comox Strathcona Waste Management 
Campbell River, Comox Valley, Gold River, Tahsis and Zeballos, British Columbia 

1. Introduction

This memorandum has been prepared by GHD Limited (GHD) for the Comox Valley Regional District 
(CVRD) to present the 2019 closure and post-closure (CPC) fund estimates for the following Comox 
Strathcona (CSWM) Solid Waste Management Centres (SWMCs): 

• Campbell River

• Comox Valley – Historic Landfill & Engineered Cell

• Gold River

• Tahsis

• Zeballos

Table 1 presents a summary of the CPC cost estimates for the six SWMCs. 

2. Calculation Methodology

Landfill CPC fund estimates have been calculated based on the methodology for calculating landfill liability 
described in PS 3270 – Solid Waste Landfill Closure & Post-closure Liability. The following equation 
presents a summary of the methodology: 

E = [A x (B/C)] – D 

Where: 

A = Present value of estimated CPC expenditures for landfill site 

B = Total used capacity of the landfill 

C = Total capacity of the landfill (both used and unused) 

http://www.ghd.com/
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D = Total CPC liabilities/expenditures recognized to date 

E = Landfill CPC fund estimate  

The estimated total CPC expenditures for the landfill sites were considered to consist of capital and 
operations expenditures and post-closure operation and maintenance (O&M) costs. Estimated closure costs 
and scheduling were based on the Comox Strathcona Waste Management (CSWM) 2019-2023 Proposed 
Financial Plan capital schedule. Post-closure O&M costs were developed by GHD based on experience with 
similar sized landfills in southwestern BC. Post closure monitoring costs were forecast based on current 
monitoring costs as contained in the agreement between GHD and the CVRD dated May 14, 2014 for all 
sites except the Comox Valley WMC Cell 1 which was estimated based on GHD experience at CVRD 
SWMCs. 

2.1 Inflation and Discount Rates 

All calculations of the present value of CPC costs were completed using the same rates for O&M inflation, 
construction cost inflation, and discount. The following list presents values and sources for inflation and 
discount rates applied: 

• Construction cost inflation rate of 3.27% based on the 10 year average annual increase in the Vancouver 
non-residential building construction index from more recent available data (Q3 2019), as calculated by 
GHD. 

• Discount rate of 2.81% based on the Municipal Finance Authority of BC’s (MFA) 30 year indicative 
lending rate, at December 31, 2019, provided by the CSWM. 

• Inflation rate of 1.65% based on the average annual percent change of the Consumer Price Index for BC 
(averaged over 2010-2019 period) as calculated by GHD. 

Further details on values used for forecasts are presented below for each SWMC in turn. 

3. Campbell River 

Details of the present value calculations for the Campbell River SWMC are presented in Table 2. At this time 
the CVRD plans to close the landfill by 2023 when it reaches final capacity. The following list summarizes the 
key inputs to the CPC Fund Update: 

• Closure of the existing landfill footprint will take place in phases between 2020 and 2023 at a total cost of 
$10,562,500.  

• Annual cost of post closure operations and monitoring of $90,000. 

• Annual cost of post-closure landfill gas collection system operations and maintenance of $100,000. 

• Total used capacity to the end of 2019 of 2,608,492 cubic metres (m3) as compared to a total capacity of 
2,700,000 m3 (approximately 96.6% of total capacity used). Remaining airspace was estimated based on 
McElhanney Survey conducted November 2019 as compared to the top final contours surface prepared 
by GHD for the Campbell River 2017 Design, Operations and Closure Plan (GHD, 2018) (122,950 m3) 
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less an allowance for the placement of 0.75 metre thick final cover over the fill area (25,000 m3). Only 
the centre portion of the landfill where filling occurred in the last 2 years was included in the analysis.  

• 30 year post closure period beginning in 2024. 

The estimated present value of the CPC costs of the existing landfill is $17,536,518. Based on the current 
airspace capacity used of 96.6 percent, the current landfill CPC liability is $16,942,175. 

4. Comox Valley 

Details of the present value calculations for the Comox Valley SWMC are presented in Tables 3 and 4. 
Separate calculations were developed for the historical Comox Valley SWMC and Cell 1 of the Comox Valley 
SWMC. The following list summarizes the key inputs to the CPC Fund Update for each of the portions of the 
Comox Valley SWMC: 

Historical Comox Valley SWMC (Table 3) 

• Closure of the historical landfill footprint was planned for two phases. The first phase was partially 
completed in 2015. Phase 2 began in 2018 and will be completed in 2020. The final closure costs are 
anticipated to be $200,000 for 2020. 

• Annual cost of post closure monitoring of $90,000. 

• Cost of post closure landfill maintenance of $20,000 every five years. 

• Annual cost of post-closure landfill gas collection system operations and maintenance of $75,000. 

• Total used capacity to end of 2019 of 3,390,559 m3 compared to a total capacity of 3,390,559 m3. As 
100% of total capacity is used the remaining airspace is 0 m3. 

• 30 year post closure period beginning in 2020. 

The estimated present value of the CPC cost of the historical Comox Valley SWMC landfill is $4,872,111. 
Based on the current airspace capacity used of 100% percent, the current landfill CPC liability is $4,872,111. 

Comox Valley SWMC Cell 1 (Table 4) 

• Closure of the Comox Valley SWMC Cell 1 is planned to consist of the following works: 

- Cell 1 design for partial closure and gas collection construction at $328,000 for year 2020 

- Cell 1 gas collection construction at $150,000 for year 2021 

- Cell 1 design for partial closure and gas collection construction at $180,000 for 2022 

- Cell 1 design for partial closure and gas collection construction at $330,000 for 2023 

- Cell 1 partial closure construction $870,335 for 2024 

• Annual cost of post closure monitoring of $50,000.  

• Cost of post closure landfill maintenance of $10,000 every five years. 

• Annual cost of post-closure LFG collection system operations and maintenance of $25,000. 
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• Total used capacity to end of 2019 of 102,219 m3 as compared to a total capacity of 449,178 m3 
(approximately 22.8% of total capacity used). Remaining airspace was determined based on survey data 
collected by McElhanney as compared to the base of final design contours from CVRD Fill plan. 

• 30 year post closure period beginning in 2025. 

The estimated present value of the CPC cost of Cell 1 is $3,728,053. Based on the current airspace capacity 
used of 22.4 percent, the current landfill CPC liability is $848,385. 

5. Gold River 

Details of the present value calculations for the Gold River SWMC are presented in Table 5. The following 
list summarizes the key inputs to the CPC Fund Update: 

• Closure of the existing landfill footprint in 2026 at $414,600 and 2027 at $1,210,700. 

• Annual cost of post closure operations and monitoring of $26,500. 

• Cost of post closure landfill maintenance of $20,000 every five years. 

• Total used capacity to end of 2019 of 54,870 m3 as compared to a total capacity of 58,000 m3 
(approximately 94.6% of total capacity used). Remaining airspace was determined based on survey data 
collected by McElhanney and extrapolated from historical total airspace estimates. 

• 30 year post closure period beginning in 2028. 

The estimated present value of the CPC cost of the existing landfill is $2,737,910. Based on the current 
airspace capacity used of 94.6 percent, the current landfill CPC liability is $2,590,153. 

6. Tahsis 

Details of the present value calculations for the Tahsis SWMC are presented in Table 6. The following list 
summarizes the key inputs to the CPC Fund Update: 

• Closure of the existing landfill footprint in 2024 at $100,000 and 2025 at $725,000. 

• Annual cost of post closure operations and monitoring of $24,000. 

• Cost of post closure landfill maintenance of $20,000 every five years. 

• Total used capacity to the end of 2019 of 108,588 m3 as compared to a total capacity of 113,500 m3 
(approximately 95.7% of total capacity used). Remaining airspace was determined based on survey data 
collected by McElhanney as compared to final design contours from GHD memo Tahsis Landfill - Fill 
Plan Update dated April 2018, less an allowance for 0.75 m of final cover. 

• 30 year post closure period beginning in 2026. 

The estimated present value of the CPC of the existing landfill is $1,710,100. Based on the current airspace 
capacity used 95.7 percent, the current landfill CPC liability is $1,636,085. 
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7. Zeballos

Details of the present value calculations for the Zeballos SWMC are presented in Table 7. The following list 
summarizes the key inputs to the CPC Fund Update: 

• Closure of the existing landfill footprint in 2024 at $96,000 and 2025 at $480,000.

• Annual cost of post closure operations and monitoring of $28,000.

• Cost of post closure landfill maintenance of $20,000 every five years.

• Total used capacity to the end of 2019 of 8967 m3 as compared to a total estimated capacity of
16,500 m3 (approximately 54.3% of total capacity used) calculated based on topographical surveys
conducted in October 2018 and November 2019 and extrapolated based on historical reports.

• 30 year post closure period beginning in 2026.

The estimated present value of the CPC cost of the existing landfill is $1,512,298. Based on the current 
airspace capacity used of 54.3 percent the current landfill CPC liability is $821,865. 

8. Cortes

GHD is working with the CVRD and MOE to abandon the permit for this site. No further closure costs are to 
be incurred. Therefore no CPC liability estimate was completed.  



Table 1

Cost Estimate Summary
2019 Closure and Post-Closure Fund Estimates

Comox Strathcona Solid Waste Management Centres

GHD 056484Memo-119-Rev.1

Waste Management Centre
Estimated 
Closure 

Year

Years to 
Closure

Total 
Closure/Post 

Closure Costs 
December 31, 
2019 stated in 
2014$ (unless 

otherwise 
noted)

 Inflated Closure/Post 
Closure Costs to year 

of Expenditure  
(3.2688% for 

construction, 1.6503% 
for O&M) 

 PV of Inflated 
Closure/ Post 
Closure Costs 
(MFA 30 year 
rate 2.81%) 

 % of Capacity 
used to 

December 31, 
2019 

 Dec 31, 2019 
Closure/ Post 
Closure Care 

Liability 

Campbell River 2023 4 16,262,500$     22,124,825$  17,536,518$     96.61% 16,942,175$     
Comox Valley Historical Landfill 2019 0 5,270,000$       7,408,120$  4,872,111$       100.00% 4,872,111         
Comox Valley Cell 1 2023 6 4,168,335$       5,359,319$  3,728,053$       22.76% 848,385            
Gold River 2027 8 2,540,300$       3,929,036$  2,737,910$       94.60% 2,590,153         
Tahsis 2025 6 1,665,000$       2,486,061$  1,710,100$       95.67% 1,636,085         
Zeballos 2025 6 1,536,000$       2,318,573$  1,512,298$       54.35% 821,865            

31,442,135$     43,625,934$  32,096,989$     
Current year 2019

Total Closure/Post closure liability December 31, 2019 27,710,775$     
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Table 2: Landfill Liability - Campbell River Waste Management Centre 

31-Dec-19
LLDPE

2023
30

2,608,492 Note 1
91,508 Note 2

2,700,000 Note 2
 $  10,562,500 Note 3
 $         90,000 Note 4
 $       100,000 Note 5

3.2688% Note 6
2.81% Note 7 MFA Dec 2019 = 2.81%

1.6503% Note 8

Year
Years 
for FV 
calcs

Years 
for   

NPV

Construction  
Cash Flow     

2014 $

Maintenance 
Cash Flow   

2014 $

Cash Flow 
plus Inflation Present Value Decription  of Cost

2014
2020 6 1  $       525,000  $                  -    $       636,756  $        619,352 Ph 2 LFG and final cover design
2021 7 2  $    6,150,000  $                  -    $    7,702,959  $     7,287,640 Ph 2 LFG and final cover construction
2022 8 3  $       125,000  $                  -    $       161,682  $        148,784 Ph 3 closure design/surface water
2023 9 4  $    3,762,500  $                  -    $    5,025,703  $     4,498,373 Ph 3 LFG and final cover design
2024 10 5  $        190,000  $       223,789  $        194,833 Ph 3 LFG and final cover construction
2025 11 6  $        190,000  $       227,482  $        192,635 Annual O&M plus annual LFG O&M
2026 12 7  $        190,000  $       231,236  $        190,462 Annual O&M plus annual LFG O&M
2027 13 8  $        190,000  $       235,052  $        188,314 Annual O&M plus annual LFG O&M
2028 14 9  $        190,000  $       238,931  $        186,189 Annual O&M plus annual LFG O&M
2029 15 10  $        190,000  $       242,874  $        184,089 Annual O&M plus annual LFG O&M
2030 16 11  $        190,000  $       246,882  $        182,012 Annual O&M plus annual LFG O&M
2031 17 12  $        190,000  $       250,957  $        179,959 Annual O&M plus annual LFG O&M
2032 18 13  $        190,000  $       255,098  $        177,929 Annual O&M plus annual LFG O&M
2033 19 14  $        190,000  $       259,308  $        175,922 Annual O&M plus annual LFG O&M
2034 20 15  $        190,000  $       263,587  $        173,938 Annual O&M plus annual LFG O&M
2035 21 16  $        190,000  $       267,937  $        171,976 Annual O&M plus annual LFG O&M
2036 22 17  $        190,000  $       272,359  $        170,036 Annual O&M plus annual LFG O&M
2037 23 18  $        190,000  $       276,853  $        168,118 Annual O&M plus annual LFG O&M
2038 24 19  $        190,000  $       281,422  $        166,221 Annual O&M plus annual LFG O&M
2039 25 20  $        190,000  $       286,066  $        164,346 Annual O&M plus annual LFG O&M
2040 26 21  $        190,000  $       290,787  $        162,492 Annual O&M plus annual LFG O&M
2041 27 22  $        190,000  $       295,586  $        160,659 Annual O&M plus annual LFG O&M
2042 28 23  $        190,000  $       300,464  $        158,847 Annual O&M plus annual LFG O&M
2043 29 24  $        190,000  $       305,423  $        157,055 Annual O&M plus annual LFG O&M
2044 30 25  $        190,000  $       310,463  $        155,284 Annual O&M plus annual LFG O&M
2045 31 26  $        190,000  $       315,586  $        153,532 Annual O&M plus annual LFG O&M
2046 32 27  $        190,000  $       320,794  $        151,800 Annual O&M plus annual LFG O&M
2047 33 28  $        190,000  $       326,088  $        150,088 Annual O&M plus annual LFG O&M
2048 34 29  $        190,000  $       331,470  $        148,395 Annual O&M plus annual LFG O&M
2049 35 30  $        190,000  $       336,940  $        146,721 Annual O&M plus annual LFG O&M
2050 36 31  $        190,000  $       342,500  $        145,066 Annual O&M plus annual LFG O&M
2051 37 32  $        190,000  $       348,152  $        143,429 Annual O&M plus annual LFG O&M
2052 38 33  $        190,000  $       353,898  $        141,811 Annual O&M plus annual LFG O&M
2053 39 34  $        190,000  $       359,738  $        140,212 Annual O&M plus annual LFG O&M

 $  10,562,500  $     5,700,000  $  22,124,825  $   17,536,518 
 $   17,536,518 
 $   16,942,175 NPV x  (Cumulative  Capacity Used)/(Total  

Estimated Capacity)

Notes:
(1)
(2)

(3)
(4)
(5)

(6)

(7)
(8)

Airspace consumed calculated based on operational data for waste received at the site during 2019.

TOTAL COST

Total airspace remaining and waste in place calculated as of December 31, 2019 based on McElhanney Survey conducted 
November 2019 as compared to the top final contours surface prepared by GHD for the Campbell River 2017 Design, Operations 
and Closure Plan (GHD, 2018) less an allowance for the placement of 0.75 metre thick final cover over the fill area. Only the centre 
portion of the landfill where filling occurred in the last 2 years was included in the analysis.
Construction costs in 2014$ 
Annual post closure operating and maintenance costs include environmental monitoring costs.

Data: 

Annual post closure LFG O&M (2014$)

NPV of Estimated Closure and Post Closure Costs =
Landfill Liability in Dec 2019 ($) =

Closure Construction Costs (2014$)(2020-2024 PB)
Annual post closure O&M (2014$)

Discount rate
Inflation rate 

Construction cost escalation rate 

Landfill Cover Option
Landfill Closure Date (approximate)

Remaining airspace volume (m3)

Post Closure Period (years)
Current (Dec 2019) Cumulative Waste Volume (m3)

Landfill Capacity at Closure (m3)

Annual Post Closure Landfill Gas System costs calculated assuming landfill gas collection system will be finalized in 2021.

Construction cost inflation rate applied to forecast construction costs, calculated based on 10 year average annual increase in 
Vancouver non-residential building construction index (CANSIM Table 18-10-0135-01) (latest index Q4 2019).

Operations and maintenance inflation rate applied to operations and maintenance costs. Calculated based on the average of the 
annual percent change of the Consumer price index for BC (averaged over 2010-2019 period) (CANSIM Table 18-10-0004-01)

Discount rate calculated based on MFA 30 year borrowing rate as of December 31, 2019
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Table 3: Landfill Liability - Comox Valley Waste Management Centre - Historical Landfill

31-Dec-19
 LLDPE 

 Early 2020 
30

3,390,559 Note 1
0 Note 1

3,390,559 Note 2
 $             200,000 Note 3
 $               90,000 Note 4
 $             110,000 Note 4
 $               75,000 Note 5

3.2688% Note 6
2.81% Note 7

1.6503% Note 8

Year Years for 
FV calcs

Years for 
NPV

 Construction 
Costs           

Cash Flow (2014 
$) 

 Monitoring / 
Maintenance 
Cash Flow     

(2014 $) 

 Cash Flow plus 
Inflation   Present Value  Decription  of Cost

2014
2020 6 1  $           200,000  $           165,000  $             424,600  $           412,995 Cwfd 2019 closure + Annual O&M plus LFG 

 2021 7 2  $           165,000  $             185,031  $           175,054 Annual O&M plus annual LFG O&M 
2022 8 3  $           165,000  $             188,084  $           173,080 Annual O&M plus annual LFG O&M 

2023 9 4  $           185,000  $             214,362  $           191,870 Annual O&M plus annual LFG O&M plus 5 year 
maintenance

2024 10 5  $           165,000  $             194,343  $           169,197 Annual O&M plus annual LFG O&M 
2025 11 6  $           165,000  $             197,550  $           167,288 Annual O&M plus annual LFG O&M 
2026 12 7  $           165,000  $             200,810  $           165,401 Annual O&M plus annual LFG O&M 
2027 13 8  $           165,000  $             204,124  $           163,535 Annual O&M plus annual LFG O&M 

2028 14 9  $           185,000  $             232,644  $           181,290 Annual O&M plus annual LFG O&M plus 5 year 
maintenance

2029 15 10  $           165,000  $             210,917  $           159,867 Annual O&M plus annual LFG O&M 
2030 16 11  $           165,000  $             214,398  $           158,063 Annual O&M plus annual LFG O&M 
2031 17 12  $           165,000  $             217,936  $           156,280 Annual O&M plus annual LFG O&M 
2032 18 13  $           165,000  $             221,533  $           154,518 Annual O&M plus annual LFG O&M 

2033 19 14  $           185,000  $             252,484  $           171,293 Annual O&M plus annual LFG O&M plus 5 year 
maintenance

2034 20 15  $           165,000  $             228,905  $           151,051 Annual O&M plus annual LFG O&M 
2035 21 16  $           165,000  $             232,682  $           149,347 Annual O&M plus annual LFG O&M 
2036 22 17  $           165,000  $             236,522  $           147,663 Annual O&M plus annual LFG O&M 
2037 23 18  $           165,000  $             240,425  $           145,997 Annual O&M plus annual LFG O&M 

2038 24 19  $           185,000  $             274,016  $           161,847 Annual O&M plus annual LFG O&M plus 5 year 
maintenance

2039 25 20  $           165,000  $             248,426  $           142,722 Annual O&M plus annual LFG O&M 
2040 26 21  $           165,000  $             252,526  $           141,112 Annual O&M plus annual LFG O&M 
2041 27 22  $           165,000  $             256,693  $           139,520 Annual O&M plus annual LFG O&M 
2042 28 23  $           165,000  $             260,929  $           137,946 Annual O&M plus annual LFG O&M 

2043 29 24  $           185,000  $             297,385  $           152,922 Annual O&M plus annual LFG O&M plus 5 year 
maintenance

2044 30 25  $           165,000  $             269,612  $           134,852 Annual O&M plus annual LFG O&M 
2045 31 26  $           165,000  $             274,062  $           133,330 Annual O&M plus annual LFG O&M 
2046 32 27  $           165,000  $             278,585  $           131,826 Annual O&M plus annual LFG O&M 
2047 33 28  $           165,000  $             283,182  $           130,339 Annual O&M plus annual LFG O&M 

2048 34 29  $           185,000  $             322,747  $           144,490 Annual O&M plus annual LFG O&M plus 5 year 
maintenance

2049 35 30  $           165,000  $             292,606  $           127,415 Annual O&M plus annual LFG O&M 
 $           200,000  $        5,070,000  $          7,408,120  $        4,872,111 

 $        4,872,111 

 $        4,872,111 NPV x  (Cumulative Capacity Used)/(Total  
Estimated Capacity)

Notes:
(1)
(2)

(3)
(4)

(5)

(6)

(7)
(8)

Annual post closure LFG O&M (2014$)

NPV of Estimated Closure and Post Closure Costs =

Landfill Liability  in Dec 2019 ($) =

Data:
Landfill Cover Option
Landfill Closure Date (approximate)
Post Closure Period (years)

Remaining airspace (Dec 2019) (m3)
Current (Dec 2019) waste in place (m3)

Landfill Capacity at Closure (m3)
Closure construction costs (2014$) 
Annual post closure O&M (2014$)
5th year post closure O&M costs (2014$)

Construction cost escalation rate 
Discount rate
Inflation rate 

TOTAL COST

Construction cost inflation rate applied to forecast construction costs, calculated based on 10 year average annual increase in Vancouver non-
residential building construction index (CANSIM Table 18-10-0135-01) (latest index Q4 2019).

Landfill final cover installed Summer 2019

Operations and maintenance inflation rate applied to operations and maintenance costs. Calculated based on the average of the annual percent 
change of the Consumer price index for BC (averaged over 2010-2019 period) (CANSIM Table 18-10-0004-01)

Discount rate calculated based on MFA 30 year borrowing rate as of December 31, 2019

Total site capacity based on Annual Operations and Monitoring Report (GHD, 2017) and revised final contours (EBA, 2017).

Construction costs in 2014$ from proposed financial plan capital schedules.
Annual post closure operating and maintenance costs include environmental monitoring costs, estimated based on GHD experience at CVRD 
waste management centres.
Annual Post Closure Landfill Gas System costs calculated assuming landfill gas collection system will be finalized in 2021. Estimated based on 
GHD experience at similar sites in British Columbia.
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Table 4: Landfill Liability - Comox Valley Waste Management Centre - Cell 1 (Progressive Closure)

31-Dec-19
LLDPE
2024

30
102,219 Note 1
346,960 Note 2
449,178 Note 3

$1,858,335 Note 4
$50,000 Note 5
$60,000 Note 5
$25,000 Note 6
3.2688% Note 7

2.81% Note 8
1.6503% Note 9

Year Years for 
FV calcs

Years for 
NPV

Construction 
Costs           

Cash Flow 
(2019 $)

Monitoring / 
Maintenance 
Cash Flow     

(2019 $)

Cash Flow plus 
Inflation Present Value Decription  of Cost

2020 1 1  $         328,000  $          338,722  $       329,464 Cell 1 design for partial closure/gas collection 
2021 2 2  $         150,000  $          159,967  $       151,342 Cell 1 gas collection construction

2022 3 3  $         180,000  $          198,235  $       182,420 Cell 1 design for partial closure/gas collection 
constr

2023 4 4  $         330,000  $          375,310  $       335,930 Cell 1 design for partial closure/gas collection 
constr

2024 5 5  $         870,335  $       1,022,189  $       889,927 Cell 1 partial closure construction
2025 6 6  $          75,000  $            82,739  $         70,065 
2026 7 7  $          75,000  $            84,105  $         69,275 
2027 8 8  $          75,000  $            85,493  $         68,493 
2028 9 9  $          85,000  $            98,491  $         76,750 
2029 10 10  $          75,000  $            88,338  $         66,957 
2030 11 11  $          75,000  $            89,796  $         66,201 
2031 12 12  $          75,000  $            91,277  $         65,454 
2032 13 13  $          75,000  $            92,784  $         64,716 
2033 14 14  $          85,000  $          106,890  $         72,518 
2034 15 15  $          75,000  $            95,871  $         63,264 
2035 16 16  $          75,000  $            97,454  $         62,551 
2036 17 17  $          75,000  $            99,062  $         61,845 
2037 18 18  $          75,000  $          100,697  $         61,147 
2038 19 19  $          85,000  $          116,006  $         68,519 
2039 20 20  $          75,000  $          104,048  $         59,776 
2040 21 21  $          75,000  $          105,765  $         59,101 
2041 22 22  $          75,000  $          107,510  $         58,435 
2042 23 23  $          75,000  $          109,284  $         57,776 
2043 24 24  $          85,000  $          125,899  $         64,740 
2044 25 25  $          75,000  $          112,921  $         56,479 
2045 26 26  $          75,000  $          114,784  $         55,842 
2046 27 27  $          75,000  $          116,679  $         55,212 
2047 28 28  $          75,000  $          118,604  $         54,590 
2048 29 29  $          85,000  $          136,636  $         61,170 
2049 30 30  $          75,000  $          122,551  $         53,365 
2050 31 31  $          75,000  $          124,574  $         52,763 
2051 32 32  $          75,000  $          126,629  $         52,168 
2052 33 33  $          75,000  $          128,719  $         51,579 
2053 34 34  $          85,000  $          148,289  $         57,797 
2054 35 35  $          75,000  $          133,003  $         50,422 

 $      1,858,335  $     2,310,000  $       5,359,319  $    3,728,053 
 $    3,728,053 

$848,385 NPV x  (Cumulative Capacity Used)/(Total  
Estimated Capacity)

Notes:
(1)
(2)

(3)
(4)
(5)

(6)

(7)

(8)
(9)

Landfill Liability  in Dec 2019 ($) =

Current (Dec 2019) waste in place (m3)

Construction cost inflation rate applied to forecast construction costs, calculated based on 10 year average annual increase in Vancouver 
non-residential building construction index (CANSIM Table 18-10-0135-01) (latest index Q4 2019).

Data:
Landfill Cover Option
Landfill Closure Date (approximate)
Post Closure Period (years)

Annual post closure LFG O&M (2019$)

TOTAL COST

Landfill capacity at closure calculated based on comparison of Final stage contours and top of stone liner survey

Operations and maintenance inflation rate applied to operations and maintenance costs. Calculated based on the average of the annual 
percent change of the Consumer price index for BC (averaged over 2010-2019 period) (CANSIM Table 18-10-0004-01)

Discount rate calculated based on MFA 30 year borrowing rate as of December 31, 2019.

Remaining airspace (Dec 2019) (m3)

Construction cost escalation rate 
Discount rate
Inflation rate 

Waste in place calculated based on the difference of landfill capacity at closure and remaining airspace

Construction costs in 2017$ from proposed financial plan capital schedules.
Annual post closure operating and maintenance costs include environmental monitoring costs, estimated based on GHD experience at CVRD   

Annual Post Closure Landfill Gas System costs calculated assuming landfill gas collection system will be finalized in 2024. Estimated based 
on GHD experience at similar sites in British Columbia.

Remaining airspace capacity calculated based on comparison of November 2019 survey and liner top of gravel survey pro-rated to Dec 31 
2019 using tonnage data provided by CVRD

Landfill Capacity at Closure (m3)
Closure construction costs (2019$) (2020-2024 PB)
Annual post closure O&M (2019$)
5th year post closure O&M costs (2019$)

NPV of Estimated Closure and Post Closure Costs =
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Data: 31-Dec-19
GCL
2027

30
54,870 Note 1
58,000 Note 2

$1,625,300 Note 3
$26,500 Note 4
$46,500 Note 4
3.2688% Note 5

2.81% Note 6
1.6503% Note 7

Year  Years 
for FV

Years 
for PV

Cash Flow 
plus Inflation

Present 
Value Description of Cost

Construction/ 
Other

Monitoring 
/Maintenance

2014
2020 6 1                            -                       -                     - 
2021 7 2                            -                       -                     - 
2022 8 3                            -                       -                     - 
2023 9 4                            -                       -                     - 
2024 10 5                       -                     - 
2025 11 6                       -                     - 
2026 12 7 414,600$             609,897$        502,353$      Closure engineering based on option 2 DOC plan
2027 13 8 1,210,700$          1,839,215$     1,473,499$   Closure construction
2028 14 9 26,500$          33,325$          25,969$        Annual O&M
2029 15 10 26,500$          33,875$          25,676$        Annual O&M
2030 16 11 26,500$          34,434$          25,386$        Annual O&M
2031 17 12 26,500$          35,002$          25,100$        Annual O&M

2032 18 13 46,500$          62,432$          43,546$        Annual O&M plus allowance for 5 year maintenance

2033 19 14 26,500$          36,167$          24,537$        Annual O&M
2034 20 15 26,500$          36,763$          24,260$        Annual O&M
2035 21 16 26,500$          37,370$          23,986$        Annual O&M
2036 22 17 26,500$          37,987$          23,716$        Annual O&M

2037 23 18 46,500$          67,756$          41,145$        Annual O&M plus allowance for 5 year maintenance

2038 24 19 26,500$          39,251$          23,183$        Annual O&M
2039 25 20 26,500$          39,899$          22,922$        Annual O&M
2040 26 21 26,500$          40,557$          22,663$        Annual O&M
2041 27 22 26,500$          41,226$          22,408$        Annual O&M

2042 28 23 46,500$          73,535$          38,876$        Annual O&M plus allowance for 5 year maintenance

2043 29 24 26,500$          42,598$          21,905$        Annual O&M
2044 30 25 26,500$          43,301$          21,658$        Annual O&M
2045 31 26 26,500$          44,016$          21,414$        Annual O&M
2046 32 27 26,500$          44,742$          21,172$        Annual O&M

2047 33 28 46,500$          79,806$          36,732$        Annual O&M plus allowance for 5 year maintenance

2048 34 29 26,500$          46,231$          20,697$        Annual O&M
2049 35 30 26,500$          46,994$          20,464$        Annual O&M
2050 36 31 26,500$          47,770$          20,233$        Annual O&M
2051 37 32 26,500$          48,558$          20,005$        Annual O&M

2052 38 33 46,500$          86,612$          34,706$        Annual O&M plus allowance for 5 year maintenance

2053 39 34 26,500$          50,174$          19,556$        Annual O&M
2054 40 35 26,500$          51,002$          19,335$        Annual O&M
2055 41 36 26,500$          51,844$          19,117$        Annual O&M
2056 42 37 26,500$          52,699$          18,901$        Annual O&M

2057 43 38 46,500$          93,998$          32,793$        Annual O&M plus allowance for 5 year maintenance

$1,625,300 $915,000 $3,929,036 $2,737,910
NPV of Estimated Closure and Post Closure Costs = $2,737,910

Landfill Liability in Dec 2019 ($) = $2,590,153 NPV x  (Cumulative Capacity Used)/(Total Estimated 
Capacity)

Notes:
(1)

(2)
(3)

(4)

(5)

(6)
(7)

TOTAL COST

Table 5:  Landfill Liability Assessment - Gold River Waste Management Centre

Cash Flow (2014$)

Annual post closure O&M (2014$)
5th year post closure O&M costs (2014$)
Construction cost escalation rate 
Discount rate
Inflation rate 

Landfill Cover Option
Landfill Closure Date (approximate)
Post Closure Period (years)

Landfill Capacity at Closure (m3)
Closure Costs (2014$) (2020-2024 PB)

Current (Dec 2019) waste in place (m3)

Operations and maintenance inflation rate applied to operations and maintenance costs. Calculated based on the average of the annual 
percent change of the Consumer price index for BC (averaged over 2010-2019 period) (CANSIM Table 18-10-0004-01)

Discount rate calculated based on MFA 30 year borrowing rate as of December 31, 2019

Remaining capacity as of December 31, 2019 calculated based on surveys conducted October 9 2018 and October 28 2019 prorated to end of 
2019.

Annual post closure operating and maintenance costs include environmental monitoring costs, estimated based on GHD experience at CVRD 
waste management centres.
Construction cost inflation rate applied to forecast construction costs, calculated based on 10 year average annual increase in Vancouver non-
residential building construction index (CANSIM Table 18-10-0135-01) (latest index Q4 2019).

Construction costs in 2014$ from proposed financial plan capital schedules. Transfer Station costs are not included in closure costs.
Total site capacity based on Annual Operations and Monitoring Report (GHD, 2017).
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Data: 31-Dec-2019
GCL
2025

30
108,588 Note 1

4,912 Note 1
113,500 Note 2

825,000$        Note 3
24,000$          Note 4
44,000$          Note 4

3.2688% Note 5
2.81% Note 6

1.6503% Note 7

Year  Years 
for FV

Years 
for PV

 Cash Flow 
plus Inflation  Present Value  Description of Cost

 
Construction/

Other 

 Monitoring 
/Maintenance 

2014  $                -   -$                -$                
2020 6 1  $                -   -$                -$                
2021 7 2  $                -   -$                -$                
2022 7 3  $                -   -$                -$                
2023 9 4  $                -   -$                -$                

2024 10 5  $      100,000 137,940$        120,092$        Final closure engineering (2014$) based on Opt 2 
DOC

2025 11 6  $      725,000 1,032,752$     874,549$        Final closure construction/final capping  (2014$)                     

2026 12 7 24,000$         29,209$          24,058$          Annual O&M
2027 13 8 24,000$         29,691$          23,787$          Annual O&M
2028 14 9 24,000$         30,181$          23,519$          Annual O&M
2029 15 10 24,000$         30,679$          23,253$          Annual O&M

2030 16 11 44,000$         57,173$          42,150$          Annual O&M plus allowance for 5 year maintenance
2031 17 12 24,000$         31,700$          22,732$          Annual O&M
2032 18 13 24,000$         32,223$          22,475$          Annual O&M
2033 19 14 24,000$         32,755$          22,222$          Annual O&M
2034 20 15 24,000$         33,295$          21,971$          Annual O&M

2035 21 16 44,000$         62,049$          39,826$          Annual O&M plus allowance for 5 year maintenance
2036 22 17 24,000$         34,403$          21,478$          Annual O&M
2037 23 18 24,000$         34,971$          21,236$          Annual O&M
2038 24 19 24,000$         35,548$          20,996$          Annual O&M
2039 25 20 24,000$         36,135$          20,760$          Annual O&M

2040 26 21 44,000$         67,340$          37,630$          Annual O&M plus allowance for 5 year maintenance
2041 27 22 24,000$         37,337$          20,294$          Annual O&M
2042 28 23 24,000$         37,953$          20,065$          Annual O&M
2043 29 24 24,000$         38,580$          19,839$          Annual O&M
2044 30 25 24,000$         39,216$          19,615$          Annual O&M

2045 31 26 44,000$         73,083$          35,555$          Annual O&M plus allowance for 5 year maintenance
2046 32 27 24,000$         40,521$          19,175$          Annual O&M
2047 33 28 24,000$         41,190$          18,958$          Annual O&M
2048 34 29 24,000$         41,870$          18,745$          Annual O&M
2049 35 30 24,000$         42,561$          18,533$          Annual O&M

2050 36 31 44,000$         79,316$          33,594$          Annual O&M plus allowance for 5 year maintenance
2051 37 32 24,000$         43,977$          18,117$          Annual O&M
2052 38 33 24,000$         44,703$          17,913$          Annual O&M
2053 39 34 24,000$         45,441$          17,711$          Annual O&M
2054 40 35 24,000$         46,190$          17,511$          Annual O&M

2055 41 36 44,000$         86,080$          31,742$          Annual O&M plus allowance for 5 year maintenance
825,000$       840,000$       2,486,061$     1,710,100$     

NPV of Estimated Closure and Post Closure Costs = 1,710,100$     

1,636,085$     NPV x  (Cumulative Capacity Used)/(Total 
Estimated Capacity)

Notes:
(1)

(2)
(3)

(4)

(5)

(6)
(7)

Landfill Liability in Dec 2019 ($) = 

Inflation rate 

Remaining capacity as of December 31, 2019 calculated based on surveys conducted October 2019 and Final top of cover survey 
prorated to end of 2019. 0.75m of final cover was assumed and subtracted from thr final top of cover survey

Total site capacity based on Annual Operations and Monitoring Report (GHD, 2017).

Remaining Airspace (m3)

Table 6: Landfill Liability Assessment - Tahsis Waste Management Centre

 Cash Flow (2014$) 

Closure Costs (2014$) (2020-2024 PB)
Annual post closure O&M (2014$)
5th year post closure O&M costs (2014$)
Construction cost escalation rate 
Discount rate

Landfill Cover Option
Landfill Closure Date (approximate)
Post Closure Period (years)
Current (Dec 2019) waste in place (m3)

Landfill Capacity at Closure (m3)

Construction costs in 2014$ from proposed financial plan capital schedules. Transfer Station costs are not included in closure costs.

Annual post closure operating and maintenance costs include environmental monitoring costs, estimated based on GHD experience at 
CVRD waste management centres.

TOTAL COST

Operations and maintenance inflation rate applied to operations and maintenance costs. Calculated based on the average of the 
annual percent change of the Consumer price index for BC (averaged over 2010-2019 period) (CANSIM Table 18-10-0004-01)

Discount rate calculated based on MFA 30 year borrowing rate as of December 31, 2019.

Construction cost inflation rate applied to forecast construction costs, calculated based on 10 year average annual increase in 
Vancouver non-residential building construction index (CANSIM Table 18-10-0135-01) (latest index Q4 2019).
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Data: 31-Dec-2019
GCL
2025

30
8967 Note 1
7533 Note 1

16500 Note 2
576,000$                Note 3

28,000$                  Note 4
48,000$                  Note 4

3.2688% Note 5
2.81% Note 6

1.6503% Note 7

Year Years 
for FV

Years 
for PV

 Cash Flow plus 
Inflation 

 Net Present 
Value  Description of Cost

 Construction/ 
Other 

 Monitoring 
/Maintenance 

2014
2020 6 1
2021 7 2
2022 8 3
2023 9 4

2024 10 5 96,000$         132,422$                115,288$        Final closure engineering, option 2 DOC plan
2025 11 6 480,000$       683,753$                579,012$        Final closure construction/final capping                    
2026 12 7 28,000$         34,077$                  28,068$          Annual O&M
2027 13 8 28,000$         34,639$                  27,751$          Annual O&M
2028 14 9 28,000$         35,211$                  27,438$          Annual O&M
2029 15 10 28,000$         35,792$                  27,129$          Annual O&M

2030 16 11 48,000$         62,370$                  45,982$          Annual O&M plus allowance for 5 year 
maintenance

2031 17 12 28,000$         36,983$                  26,520$          Annual O&M
2032 18 13 28,000$         37,593$                  26,221$          Annual O&M
2033 19 14 28,000$         38,214$                  25,925$          Annual O&M
2034 20 15 28,000$         38,844$                  25,633$          Annual O&M

2035 21 16 48,000$         67,689$                  43,446$          Annual O&M plus allowance for 5 year 
maintenance

2036 22 17 28,000$         40,137$                  25,058$          Annual O&M
2037 23 18 28,000$         40,799$                  24,775$          Annual O&M
2038 24 19 28,000$         41,473$                  24,496$          Annual O&M
2039 25 20 28,000$         42,157$                  24,219$          Annual O&M

2040 26 21 48,000$         73,462$                  41,051$          Annual O&M plus allowance for 5 year 
maintenance

2041 27 22 28,000$         43,560$                  23,676$          Annual O&M
2042 28 23 28,000$         44,279$                  23,409$          Annual O&M
2043 29 24 28,000$         45,010$                  23,145$          Annual O&M
2044 30 25 28,000$         45,752$                  22,884$          Annual O&M

2045 31 26 48,000$         79,727$                  38,787$          Annual O&M plus allowance for 5 year 
maintenance

2046 32 27 28,000$         47,275$                  22,371$          Annual O&M
2047 33 28 28,000$         48,055$                  22,118$          Annual O&M
2048 34 29 28,000$         48,848$                  21,869$          Annual O&M
2049 35 30 28,000$         49,654$                  21,622$          Annual O&M

2050 36 31 48,000$         86,526$                  36,648$          Annual O&M plus allowance for 5 year 
maintenance

2051 37 32 28,000$         51,307$                  21,137$          Annual O&M
2052 38 33 28,000$         52,153$                  20,899$          Annual O&M
2053 39 34 28,000$         53,014$                  20,663$          Annual O&M
2054 40 35 28,000$         53,889$                  20,430$          Annual O&M

2055 41 36 48,000$         93,906$                  34,627$          Annual O&M plus allowance for 5 year 
maintenance

576,000$       960,000$       2,318,573$             1,512,298$     
NPV of Estimated Closure and Post Closure Costs = 1,512,298$     

Landfill Liability in Dec 2019 ($) = 821,865$        NPV x  (Cumulative Capacity Used)/(Total 
Estimated Capacity)

Notes:
(1)

(2)
(3)

(4)

(5)

(6)
(7)

Table 7:  Landfill Liability Assessment - Zeballos Waste Management Centre

 Cash Flow (2014$) 

Remaining capacity as of December 31, 2019 calculated based on surveys conducted November 2019 and top of waste survey prorated 
to end of 2019.
Total site capacity based on Annual Operations and Monitoring Report (GHD, 2017).

Landfill Cover Option
Landfill Closure Date (approximate)
Post Closure Period (years)
Current (Dec 2019) waste in place (m3)

Landfill Capacity at Closure (m3)
Closure Costs (2014$) (2019-2023 PB)
Annual post closure O&M (2014$)
5th year post closure O&M costs (2014$)
Construction cost escalation rate 
Discount rate
Inflation rate 

Remaining Airspace (m3)

Operations and maintenance inflation rate applied to operations and maintenance costs. Calculated based on the average of the annual 
percent change of the Consumer price index for BC (averaged over 2010-2019 period) (CANSIM Table 18-10-0004-01)

TOTAL COST

Construction costs in 2014$ from proposed financial plan capital schedules. Transfer Station costs are not included in closure costs.

Annual post closure operating and maintenance costs include environmental monitoring costs, estimated based on GHD experience at 
CVRD waste management centres.
Construction cost inflation rate applied to forecast construction costs, calculated based on 10 year average annual increase in Vancouver 
non-residential building construction index (CANSIM Table 18-10-0135-01) (latest index Q4 2019).

Discount rate calculated based on MFA 30 year borrowing rate as of December 31, 2019
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GHD 056484-52-MonSpec-2019 

Environmental Monitoring Program Specification – 2019 
 
 
PROJECT: Comox Strathcona Waste Management 
 Campbell River Waste Management Centre 

 
 
PROJECT NO.: 056484-52 
 
PROJECT MANAGER: Greg Ferraro 

 
PROJECT COORDINATOR: Michaela Dyck 
 
MONITORING STAFF: RESPONSIBILITY 

Natasha Turl Field Technician(s) 
Chris Thorne 
Airesse MacPhee QA/QC Chemist 
Laurie Clark Database Manager 

 
LABORATORIES USED: ALS Environmental, Burnaby, BC 
 
AUTHORIZATION: MONITORING EVENT(S) PC/PM SIGNATURE  

     Feb, May, Aug, Nov     
 
 
Revision # Date Revision GHD 
1 Apr 2014 Monitoring spec creation. MND 
2 Jun 2014 39950, EBA06-1, and HBT94-4 removed from sampling 

program. Phosphorus analysis changed to metals analysis 
instead of colorimetric method. 

MND 

3 Jan 2016 SW-2 added to surface water monitoring program, updated 
field and database staffing, added WG matrix to field blank. 

TE 

4 Mar 2016 Added dissolved metals analysis to WS schedule to 
differentiate from total metals when comparing criteria 

CR 

5 Jan 2017 Reduced sampling for VOCs to a semi-annual schedule 
(February and August) 

MND 

6 May 2017 Added SW03-17 and well tag 109728 (domestic well) to the 
monitoring program. Switched WS metals analyses to low 
levels analysis. 

MND 

7 Jan 2018 Removed well tag 109728 from monitoring program. 
Updated project staffing. Added TDS to the parameter list. 

NT 

8 April 2019 Removed EBA04-4 and EBA04-3 from monitoring program, 
as both are inaccessible. Added MW02-18 and MW03-18 to 
monitoring program (began sampling in August 2018). 

NT 

 

WATER QUALITY MONITORING 

Monitoring Locations: Figure 1 and Table 1 
Monitoring Frequency: Table 1 
Monitoring Parameters: Table 2 
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Table 1

Sampling Schedule
Environmental Monitoring Program Specification - 2019

Page 1 of 1

Quarterly Semi-annual

Monitoring Location Purpose Sample 
Matrix

Hydraulic 
Monitoring

Feb, May, Aug, 
Nov Feb, Aug

Monitor downgradient groundwater quality to the east of the Site, 
off-Site. WG √ Schedule A -

Monitor downgradient groundwater quality to the east of the Site, 
off-Site. WG √ Schedule A -

Monitor downgradient groundwater quality to the east of the Site, 
off-Site. WG √ Schedule A -

Monitor downgradient groundwater quality to the east of the Site, 
off-Site, deep nested well. WG √ Schedule A -

Downgradient of the Site to the northeast, off-Site WG √ Schedule A Schedule B

Background. WG √ Schedule A Schedule B

Background. WG √ Schedule A Schedule B

Tap from the building near the scalehouse. WG - Schedule A -

Northeast toe of landfill, off-Site. WG √ Schedule A -

Northeast toe of landfill, off-Site. WG √ Schedule A Schedule B

Downgradient of the Site to the northeast, off-Site. WG √ Schedule A Schedule B

Downgradient of the Site to the northeast, off-Site. WG √ Schedule A -

Downgradient of the Site to the northeast, off-Site. WG √ Schedule A Schedule B

Downgradient of the Site to the northeast, off-Site. WG √ Schedule A Schedule B

Northeast toe of landfill, off-Site. WG √ Schedule A -

Southeast property line. WG √ Schedule A -

Southeast property line. WG √ Schedule A Schedule B

Southeast property line. WG √ Schedule A -

Monitor downgradient groundwater quality to the east of the Site, 
off-Site. WG √ Schedule A -

Monitor downgradient groundwater quality to the east of the Site, 
off-Site. WG √ Schedule A Schedule B

Monitor downgradient groundwater quality to the east of the Site, 
off-Site, shallow nested well. WG √ Schedule A -

Cold Creek Tributary WS √ Schedule A -

Unnamed Pond upstream of SW-1 WS √ Schedule A -

WG - Schedule A -

WG - Schedule A (2x)  Schedule B (2x)

WS - - Schedule A       
(Feb only)

WG - - Schedule B

WG - Groundwater
WS - Surface Water
√ - Every monitoring event

Groundwater Duplicate

Surface Water Duplicate

Trip Blank (VOCs)

SW-1

SW03-17

MW03-18

Notes:

Groundwater Monitoring Program (21 locations)

Surface Water Monitoring Program (2 locations)

Field Quality Assurance/Quality Control

EBA04-7

EBA11-1

EBA11-2

EBA11-3

EBA11-4

GLL93-4

HBT94-1

HBT94-2

HBT94-3

Field Blank

Monitoring 
Location 

HBT94-5

MW02-18

MW01-16

AM02-01

EBA04-1

EBA04-6

AG99-01

AG99-02

AG99-04

AG99-05

AG99-06

GHD 056484-52-MonSpec-2019-T1,T2



Table 2

Analytical Parameters
Environmental Monitoring Program Specification - 2019

Page 1 of 1

Groundwater Surface Water

Water level √ -
Depth to bottom of well √ -
Flow - √

Dissolved Oxygen √ √
Oxidation-Reduction Potential (ORP) √ √
pH √ √
Conductivity (uS/cm) √ √
Temperature √ √
Total Dissolved Solids (TDS) √ √
Turbidity √ √

Alkalinity (Speciated) √ √
Chloride (Dissolved) √ √
Fluoride √ √
pH √ √
Conductivity √ √
Sulphate (Dissolved) √ √
Total Dissolved Solids (TDS) √ √

Ammonia-N √ √
Nitrate (as N) √ √
Nitrite (as N) √ √
Nitrate/Nitrite (N+N) √ √

Dissolved Metals √ √
Total Metals - √   

VOCs √ -

Total VH (C6-C10) √ -
Total VPH (C6-C10) Less BTEX √ -

Petroleum Hydrocarbons

Volatile Organic Compounds (VOCs)

Schedule A

Schedule B

General Chemistry

Field Parameters

Hydraulic Monitoring

Nutrients

Metals [incl. hardness, mercury, phosphorus, sulfur]

GHD 056484-52-MonSpec-2019-T1,T2
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GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company SSOW Reference Code :

Laboratory(s) pH
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WG-56484-300419-NT-01 MW01-16 4/30/2019 12:00 N WG Grab 70 11.54 C 6.90 230 mV 68 uS/cm 3.3 ntu - mg/L 0.044 g/L

WG-56484-300419-NT-02 EBA11-2 4/30/2019 13:00 N WG Grab 160 11.31 C 7.54 155 mV 268 uS/cm 241 ntu - mg/L 0.174 g/L

WG-56484-300419-CF-03 AG99-01 4/30/2019 14:30 N WG Grab 160 13.05 C 7.94 172 mV 175 uS/cm 9.8 ntu - mg/L 0.114 g/L

WG-56484-300419-CF-04 EBA11-4 4/30/2019 15:45 N WG Grab 80 12.05 C 7.97 173 mV 116 uS/cm 17.8 ntu - mg/L 0.075 g/L

WG-56484-300419-CF-05 EBA11-3 4/30/2019 16:45 N WG Grab 120 10.72 C 7.80 190 mV 128 uS/cm 28 ntu - mg/L 0.083 g/L

WG-56484-300419-NT-06 AG99-06 4/30/2019 15:30 N WG Grab 36 10.31 C 7.19 200 mV 142 uS/cm 117 ntu - mg/L 0.092 g/L

WG-56484-300419-CF-07 EBA04-7 4/30/2019 17:40 N WG Grab 68 10.49 C 6.99 190 mV 781 uS/cm 1.9 ntu - mg/L 0.500 g/L

WG-56484-300419-CF-08 EBA04-6 4/30/2019 17:50 N WG Grab 144 11.01 C 7.14 219 mV 618 uS/cm 0.0 ntu - mg/L 0.395 g/L

WG-56484-300419-NT-09 Trip Blank 4/30/2019 18:00 TB WG Grab - - C - - mV - uS/cm - ntu - mg/L - g/L

WG-56484-010519-NT-10 MW03-18 5/1/2019 10:00 N WG Grab 105 11.44 C 8.01 209 mV 144 uS/cm 0.4 ntu - mg/L 0.094 g/L

WG-56484-010519-NT-12 AG99-05 5/1/2019 10:40 N WG Grab 248 11.20 C 8.19 204 mV 194 uS/cm 1.7 ntu - mg/L 0.126 g/L

WG-56484-010519-CF-13 AG99-04 5/1/2019 13:30 N WG Grab 144 12.48 C 7.14 243 mV 96 uS/cm 0.0 ntu - mg/L 0.062 g/L

WG-56484-010519-CF-14 AG99-02 5/1/2019 15:30 N WG Grab 200 11.88 C 8.06 233 mV 145 uS/cm 0.0 ntu - mg/L 0.094 g/L

WG-56484-010519-NT-15 Field Blank 5/1/2019 15:45 FB WG Grab - - C - - mV - uS/cm - ntu - mg/L - g/L

WG-56484-010519-CF-16 MW02-18 5/1/2019 16:45 N WG Grab 100 11.74 C 6.98 76 mV 665 uS/cm 0.2 ntu - mg/L 0.426 g/L

WG-56484-010519-CF-17 MW02-18 5/1/2019 16:50 FD WG Grab WG-56484-010519-CF-16 100 11.74 C 6.98 76 mV 665 uS/cm 0.2 ntu - mg/L 0.426 g/L

WG-56484-010519-CF-18 EBA11-1 5/1/2019 17:30 N WG Grab 80 9.70 C 7.68 146 mV 297 uS/cm 8.2 ntu - mg/L 0.193 g/L

WG-56484-010519-CF-19 EBA11-1 5/1/2019 17:40 FD WG Grab WG-56484-010519-CF-18 80 9.70 C 7.68 146 mV 297 uS/cm 8.2 ntu - mg/L 0.193 g/L

WG-56484-010519-CF-20 HBT94-1 5/1/2019 18:00 N WG Grab 23 15.20 C 7.01 -19 mV 423 uS/cm 4.8 ntu - mg/L 0.275 g/L

WG-56484-010519-CF-21 HBT94-2 5/1/2019 18:30 N WG Grab 128 12.04 C 7.53 -55 mV 217 uS/cm 21.6 ntu - mg/L 0.141 g/L

WS-56484-010519-CF-01 SW-1 5/1/2019 10:55 N WG Grab - 11.74 C 5.51 274 mV 36 uS/cm 0.2 ntu 5.64 mg/L 0.023 g/L

WS-56484-010519-CF-02 SW-1 5/1/2019 11:00 FD WG Grab WS-56484-010519-CF-01 - 11.74 C 5.51 274 mV 36 uS/cm 0.2 ntu 5.64 mg/L 0.023 g/L

WS-56484-010519-CF-03 SW03-17 5/1/2019 10:30 N WG Grab - 14.13 C 6.07 243 mV 36 uS/cm 0.0 ntu 7.56 mg/L 0.023 g/L

CVRD - Campbell River Landfill (056484-52)

ALS Environmental

GHD Ltd.

N. Turl, C. Fick, D. Botero

Q1 2019 EMP

TDSTemperature DOTurbidityConductivityEh / ORP

GROUNDWATER

SURFACE WATER

GHD 056484 (48)



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

02-MAY-19

Lab Work Order #:  L2266674

Date Received:GHD Limited

10271 Shellbridge Way
Richmond,   BC  V6X 2W8 

ATTN: Airesse MacPhee
FINAL REV. 2
07-JUN-19 11:28 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Selam Worku
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-248-3661

ADDITIONAL 30-MAY-19 12:53
VOC/VPH analyses for GW sample #10 and all analyses from sample #11 have been omitted from the
attached submission.
4-JUN-2019  Sample WG-56484-010519-NT-12 is included in the attached report.

Comments:  

056484-52Job Reference: 
056484Project P.O. #: 

C of C Numbers: 
Campbell River (Phase 02) and Schedule BLegal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-1 WG-56484-300419-NT-01
N.Turl/C.Fick on 30-APR-19 @ 12:00Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

75.9

34.2

7.75

55

33.6

<1.0

<1.0

33.6

<0.0050

2.19

<0.020

0.0364

<0.0010

2.28

FIELD

FIELD

0.0032

<0.00010

<0.00010

0.00200

<0.00010

<0.000050

<0.010

<0.0000050

11.0

<0.000010

0.00016

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.63

0.00014

<0.0000050

0.000125

<0.00050

<0.050

0.156

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-1 WG-56484-300419-NT-01
N.Turl/C.Fick on 30-APR-19 @ 12:00Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

<0.00020

0.000079

3.62

<0.000010

1.06

0.0159

0.91

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00125

<0.0010

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-1

L2266674-2

WG-56484-300419-NT-01

WG-56484-300419-NT-02

N.Turl/C.Fick on 30-APR-19 @ 12:00

N.Turl/C.Fick on 30-APR-19 @ 13:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

116.8

102.4

<0.10

<0.10

95.4

287

142

8.20

197

146

<1.0

<1.0

146

<0.0050

5.09

<0.020

0.953

<0.0010

2.20

FIELD

FIELD

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0050

0.0010

0.30

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622291

R4622291

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834
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L2266674-2

L2266674-3

WG-56484-300419-NT-02

WG-56484-300419-CF-03

N.Turl/C.Fick on 30-APR-19 @ 13:00Sampled By:
WGMatrix:

Dissolved Metals
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

0.0033

<0.00010

0.00012

0.00711

<0.00010

<0.000050

0.016

<0.0000050

37.4

<0.000010

0.00254

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

11.9

<0.00010

<0.0000050

0.000057

<0.00050

<0.050

0.500

0.00035

0.000139

8.69

<0.000010

4.76

0.0751

0.85

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000228

0.00302

<0.0010

<0.000060

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214
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L2266674-3 WG-56484-300419-CF-03
N.Turl/C.Fick on 30-APR-19 @ 14:30Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

191

93.3

8.19

124

99.0

<1.0

<1.0

99.0

<0.0050

1.66

<0.020

0.175

<0.0010

2.69

FIELD

FIELD

0.0027

<0.00010

0.00089

0.00172

<0.00010

<0.000050

<0.010

<0.0000050

29.9

<0.000010

0.00044

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

4.53

<0.00010

<0.0000050

0.000122

<0.00050

<0.050

0.706

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214
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Version:  FINAL REV
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L2266674-3

L2266674-4

WG-56484-300419-CF-03

WG-56484-300419-CF-04

N.Turl/C.Fick on 30-APR-19 @ 14:30

N.Turl/C.Fick on 30-APR-19 @ 15:45

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.00020

0.000104

6.09

<0.000010

2.00

0.0473

1.06

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000079

0.00607

<0.0010

<0.000060

128

55.5

7.98

84

51.9

<1.0

<1.0

51.9

<0.0050

7.53

0.020

0.229

<0.0010

2.00

FIELD

FIELD

0.372

<0.00010

0.00199

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214
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L2266674-4 WG-56484-300419-CF-04
N.Turl/C.Fick on 30-APR-19 @ 15:45Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

0.00432

<0.00010

<0.000050

<0.010

<0.0000050

16.8

<0.000010

0.00211

0.00030

0.00182

0.427

<0.000050

<0.0010

3.27

0.0117

<0.0000050

0.000074

<0.00050

0.108

1.03

<0.00020

0.000296

6.53

<0.000010

3.01

0.0307

0.77

<0.00020

<0.000010

<0.00010

<0.00010

0.0185

<0.00010

0.000295

0.0189

0.0012

0.000328

<0.00050

<0.0010

<0.0010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622305

R4622305

R4622305
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-4

L2266674-5

WG-56484-300419-CF-04

WG-56484-300419-CF-05

N.Turl/C.Fick on 30-APR-19 @ 15:45Sampled By:
WGMatrix:

Volatile Organic Compounds

Hydrocarbons

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

116.9

102.6

<0.10

<0.10

106.2

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622291

R4622291
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of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-5 WG-56484-300419-CF-05
N.Turl/C.Fick on 30-APR-19 @ 16:45Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

135

64.4

8.01

92

61.9

<1.0

<1.0

61.9

<0.0050

4.76

<0.020

0.0662

<0.0010

2.98

FIELD

FIELD

0.0016

<0.00010

0.00019

0.00058

<0.00010

<0.000050

<0.010

<0.0000050

20.6

<0.000010

0.00043

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

3.12

<0.00010

<0.0000050

0.000147

<0.00050

<0.050

0.299

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214
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056484-52
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
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L2266674-5 WG-56484-300419-CF-05
N.Turl/C.Fick on 30-APR-19 @ 16:45Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

<0.00020

0.000136

4.46

<0.000010

1.71

0.0336

1.07

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000045

0.00367

<0.0010

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
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L2266674-5

L2266674-6

WG-56484-300419-CF-05

WG-56484-300419-NT-06

N.Turl/C.Fick on 30-APR-19 @ 16:45

N.Turl/C.Fick on 30-APR-19 @ 15:30

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

118.8

102.5

<0.10

<0.10

110.4

156

71.1

8.02

105

69.3

<1.0

<1.0

69.3

0.0845

7.33

0.024

0.283

0.0016

1.54

FIELD

FIELD

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0050

0.0010

0.30

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622291

R4622291

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-6 WG-56484-300419-NT-06
N.Turl/C.Fick on 30-APR-19 @ 15:30Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

0.0480

<0.00010

0.00014

0.00118

<0.00010

<0.000050

<0.010

0.0000327

22.2

<0.000010

0.00078

<0.00010

0.00050

0.053

0.000060

<0.0010

3.78

0.00653

<0.0000050

0.000090

<0.00050

<0.050

0.358

0.00026

0.000176

4.89

<0.000010

2.85

0.0561

0.65

<0.00020

<0.000010

<0.00010

0.00025

0.00210

<0.00010

0.000084

0.00306

0.0020

<0.000060

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-6 WG-56484-300419-NT-06
N.Turl/C.Fick on 30-APR-19 @ 15:30Sampled By:
WGMatrix:

Volatile Organic Compounds

Hydrocarbons

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

09-MAY-19

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

120.4

102.2

<0.10

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622291
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-6

L2266674-7

WG-56484-300419-NT-06

WG-56484-300419-NT-07

N.Turl/C.Fick on 30-APR-19 @ 15:30

N.Turl/C.Fick on 30-APR-19 @ 17:40

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

09-MAY-19

09-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.10

117.1

824

389

7.97

520

383

<1.0

<1.0

383

<0.0050

46.3

<0.10

1.04

<0.0050

14.1

FIELD

FIELD

<0.0010

<0.00010

0.00018

0.0164

<0.00010

<0.000050

0.276

0.0000446

112

<0.000010

<0.00010

0.00055

0.00375

<0.010

<0.000050

<0.0010

26.4

0.124

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

2.5

0.10

0.025

0.0050

1.5

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

DLDS

DLDS

R4622291

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2266674 CONTD....

16PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
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L2266674-7 WG-56484-300419-NT-07
N.Turl/C.Fick on 30-APR-19 @ 17:40Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

<0.0000050

0.000085

0.00170

<0.050

2.28

0.00106

0.000057

12.4

<0.000010

32.0

0.301

6.00

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000852

0.00171

<0.0010

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-7

L2266674-8

WG-56484-300419-NT-07

WG-56484-300419-NT-08

N.Turl/C.Fick on 30-APR-19 @ 17:40

N.Turl/C.Fick on 30-APR-19 @ 17:50

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

120.3

101.7

<0.10

<0.10

105.7

624

348

8.09

397

342

<1.0

<1.0

342

<0.0050

3.9

<0.10

2.92

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

2.5

0.10

0.025

DLDS

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622291

R4622291

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697
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Version:  FINAL REV
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L2266674-8 WG-56484-300419-NT-08
N.Turl/C.Fick on 30-APR-19 @ 17:50Sampled By:
WGMatrix:

Anions and Nutrients

Dissolved Metals

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

0.0052

2.3

FIELD

FIELD

0.0010

<0.00010

0.00010

0.00841

<0.00010

<0.000050

0.030

0.0000120

103

<0.000010

0.00128

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

22.1

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

1.50

0.00057

<0.000050

12.2

<0.000010

7.84

0.229

1.27

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.0050

1.5

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
26

L2266674-8

L2266674-9

WG-56484-300419-NT-08

WG-56484-300419-NT-09

N.Turl/C.Fick on 30-APR-19 @ 17:50

N.Turl/C.Fick on 30-APR-19 @ 18:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Volatile Organic Compounds

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

0.000294

0.00166

0.0011

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

R4622214

R4622214

R4622214

R4622214

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305

R4622305
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L2266674-9

L2266674-10

WG-56484-300419-NT-09

WG-56484-010519-NT-10

N.Turl/C.Fick on 30-APR-19 @ 18:00

N.Turl/C.Fick on 01-MAY-19 @ 10:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

08-MAY-19

08-MAY-19

08-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.00050

<0.00050

<0.00075

117.4

101.6

<0.10

<0.10

74.3

149

72.9

8.13

96

74.9

<1.0

<1.0

74.9

<0.0050

1.39

<0.020

0.225

<0.0010

2.98

FIELD

FIELD

0.0048

<0.00010

0.00052

0.00214

<0.00010

<0.000050

0.021

<0.0000050

25.7

<0.000010

0.00032

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

R4622305

R4622305

R4622305

R4622305

R4622291

R4622291

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214
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L2266674-10

L2266674-11

WG-56484-010519-NT-10

WG-56484-010519-NT-12

N.Turl/C.Fick on 01-MAY-19 @ 10:00

N.Turl/C.Fick on 01-MAY-19 @ 10:40

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

<0.00010

0.00021

<0.010

<0.000050

<0.0010

2.12

<0.00010

<0.0000050

0.000199

<0.00050

<0.050

0.570

0.00022

0.000167

4.35

<0.000010

2.75

0.0441

1.16

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000050

0.00259

<0.0010

<0.000060

200

101

8.24

123

102

<1.0

<1.0

102

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925
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L2266674-11 WG-56484-010519-NT-12
N.Turl/C.Fick on 01-MAY-19 @ 10:40Sampled By:
WGMatrix:

Anions and Nutrients

Dissolved Metals

Ammonia, Total (as N)

Bromide (Br)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.0050

<0.050

3.87

<0.020

0.0524

<0.0010

2.47

FIELD

FIELD

0.0031

<0.00010

0.00041

0.00141

<0.00010

<0.000050

<0.010

<0.0000050

34.2

<0.000010

0.00022

<0.00010

0.00055

<0.010

<0.000050

<0.0010

3.70

<0.00010

<0.0000050

0.000111

<0.00050

<0.050

0.529

<0.00020

0.000102

4.32

<0.000010

2.32

0.0525

0.96

<0.00020

0.0050

0.050

0.50

0.020

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214
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L2266674-11

L2266674-12

WG-56484-010519-NT-12

WG-56484-010519-CF-13

N.Turl/C.Fick on 01-MAY-19 @ 10:40

N.Turl/C.Fick on 01-MAY-19 @ 13:30

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000069

0.00292

<0.0010

<0.000060

100

47.1

7.97

65

48.3

<1.0

<1.0

48.3

<0.0050

1.12

<0.020

0.0791

<0.0010

2.37

FIELD

FIELD

0.0049

<0.00010

0.00048

0.00073

<0.00010

<0.000050

<0.010

<0.0000050

16.2

<0.000010

0.00026

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622925

R4622925

R4624129

R4622925

R4622925

R4622925

R4622925

R4623059

R4628697

R4628697

R4628697

R4628697

R4628697

R4622997

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214
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L2266674-12 WG-56484-010519-CF-13
N.Turl/C.Fick on 01-MAY-19 @ 13:30Sampled By:
WGMatrix:

Dissolved Metals
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.64

<0.00010

<0.0000050

0.000136

<0.00050

<0.050

0.291

<0.00020

0.000114

3.95

<0.000010

1.26

0.0256

0.90

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000027

0.00326

<0.0010

<0.000060

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214



ALK-TITR-VA

BR-L-IC-N-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

Reference Information

Alkalinity Species by Titration

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC
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25PAGE of

056484-52

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLDS

LCS-ND

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were unaffected.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2266674-1, -4, -5, -6, -7, -9
L2266674-1, -4, -5, -6, -7, -9
L2266674-1, -4, -5, -6, -7, -9
L2266674-1, -4, -5, -6, -7, -9
L2266674-1, -4, -5, -6, -7, -9
L2266674-1, -10, -11, -12, -2, -3, -4, -5, -6, -7, -8
L2266674-1, -10, -11, -12, -2, -3, -4, -5, -6, -7, -8
L2266674-1, -10, -11, -12, -2, -3, -4, -5, -6, -7, -8
L2266674-1, -10, -11, -12, -2, -3, -4, -5, -6, -7, -8

1,1,1,2-Tetrachloroethane
Dibromochloromethane
Tetrachloroethylene
Trichloroethylene
Trichlorofluoromethane
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

LCS-ND
LCS-ND
LCS-ND
LCS-ND
LCS-ND
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Laboratory Control Sample
Laboratory Control Sample
Laboratory Control Sample
Laboratory Control Sample
Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL REV
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TDS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Reference Information

Total Dissolved Solids by 
Gravimetric

VH in Water by Headspace GCFID

VH Surrogates for Waters

VOCs in water by Headspace 
GCMS

BTEX/MTBE/Styrene by Headspace
GCMS

VOC7 and/or VOC Surrogates for 
Waters

VPH is VH minus select aromatics

Sum of Xylene Isomer 
Concentrations

L2266674 CONTD....

26PAGE of

056484-52

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

VPHw measures Volatile Petroleum Hydrocarbons in water. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHw = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  The
DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2540 C - GRAVIMETRIC

BC Env. Lab Manual (VH in Water)

BC Env. Lab Manual (VH in Solids)

EPA 5021A/8260C

EPA 5021A/8260C

EPA 5035A/5021A/8260C

BC MOE VPH

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL REV
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

BR-L-IC-N-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

Water

Water

Water

Water

Water

R4622925

R4628697

R4628697

R4622925

Batch

Batch

Batch

Batch

CRM

DUP

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

MB

WG3040534-3

WG3040534-5

WG3040534-1

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

WG3040534-4

WG3040534-5

WG3040534-1

VA-ALK-TITR-CONTROL

L2266674-1

L2266674-1

L2266674-2

L2266674-1

L2266674-2

VA-EC-PCT-CONTROL

L2266674-1

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

99.8

34.2

<1.0

<0.050

102.4

<0.050

104.6

2.17

100.7

<0.50

100.7

99.8

76.9

<2.0

04-MAY-19

04-MAY-19

04-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

1.8

N/A

0.9

1.3

20

20

20

10

85-115

85-115

75-125

90-110

75-125

90-110

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

uS/cm

33.6

N/A

2.19

75.9

1

0.05

0.5

2

RPD-NA
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Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4628697

R4625253

R4622214

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

WG3042002-7

WG3042002-6

WG3042002-5

WG3042002-8

WG3040605-3

L2266674-1

L2266674-2

L2266198-5

L2266198-6

L2266674-1

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.020

101.5

<0.020

102.0

<0.0000050

93.2

<0.0000050

93.6

0.0025

<0.00010

<0.00010

0.00206

<0.00010

<0.000050

<0.010

<0.0000050

11.2

<0.000010

0.00016

<0.00010

<0.00020

<0.010

<0.000050

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

N/A

N/A

0.0007

N/A

N/A

2.6

N/A

N/A

N/A

N/A

1.5

N/A

1.5

N/A

N/A

N/A

N/A

20

20

0.002

20

20

20

20

20

20

20

20

20

20

20

20

20

20

90-110

75-125

80-120

70-130

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.020

<0.0000050

0.0032

<0.00010

<0.00010

0.00200

<0.00010

<0.000050

<0.010

<0.0000050

11.0

<0.000010

0.00016

<0.00010

<0.00020

<0.010

<0.000050

0.02

0.000005

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4622214Batch
DUP

LCS

WG3040605-3

WG3040605-2

L2266674-1
Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.0010

1.62

0.00015

0.000129

<0.00050

<0.050

0.156

<0.00020

0.000067

3.55

<0.000010

1.04

0.0159

0.84

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00124

<0.0010

<0.000060

104.0

99.7

98.5

102.2

99.2

102.5

96.0

101.1

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

N/A

0.4

3.9

3.0

N/A

N/A

0.2

N/A

17

1.8

N/A

1.9

0.2

7.7

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.1

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

<0.0010

1.63

0.00014

0.000125

<0.00050

<0.050

0.156

<0.00020

0.000079

3.62

<0.000010

1.06

0.0159

0.91

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00125

<0.0010

<0.000060

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4622214Batch
LCS

MB

WG3040605-2

WG3040605-1

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

100.5

101.0

101.2

99.1

101.0

96.0

99.6

95.9

105.5

101.7

97.6

100.8

103.5

100.7

101.4

99.2

94.6

97.1

107.7

99.3

103.1

95.8

99.4

98.4

96.7

94.2

98.1

101.6

101.7

101.0

94.6

<0.0010

<0.00010

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

0.001

0.0001
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4622214Batch
MBWG3040605-1

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4622214Batch
MB

MS

WG3040605-1

WG3040605-4 L2266674-2

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

<0.000010

<0.00050

<0.0010

<0.000060

100.3

102.3

109.5

107.0

101.7

98.6

98.8

104.1

N/A

106.6

99.8

98.1

99.9

97.7

101.2

94.3

N/A

99.99

99.5

100.4

106.9

98.5

104.8

112.0

89.6

102.5

N/A

N/A

104.2

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.00001

0.0005

0.001

0.00006
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Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R4622214

R4623059

R4628697

R4628697

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

WG3040605-4

WG3041807-3

WG3041807-2

WG3041807-1

WG3041807-4

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

WG3040533-3

WG3040533-2

L2266674-2

L2266674-1

L2266674-2

L2266674-1

L2266674-2

L2266674-1

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

111.1

101.9

103.4

100.3

98.5

102.1

103.4

103.1

103.8

96.6

<0.0050

94.3

<0.0050

90.2

<0.0010

101.0

<0.0010

100.2

0.0367

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

N/A

N/A

0.6

20

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

75-125

90-110

75-125

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

<0.0050

<0.0010

0.0364

0.005

0.001

RPD-NA

RPD-NA

14



Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

VH-HSFID-VA

Water

Water

Water

Water

Water

R4628697

R4622925

R4628697

R4624129

R4622291

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

CRM

DUP

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

WG3040533-2

WG3040533-1

WG3040533-4

WG3040534-2

WG3040534-5

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

WG3041855-3

WG3041855-2

WG3041855-1

WG3044486-3

WG3044486-2

WG3044486-1

L2266674-2

VA-PH7-BUF

L2266674-1

L2266674-1

L2266674-2

L2266674-2

L2267842-11

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Volatile Hydrocarbons (VH6-10)

Volatile Hydrocarbons (VH6-10)

101.9

<0.0050

97.7

6.99

7.74

2.26

101.2

<0.30

99.9

203

99.5

<10

<0.10

73.0

02-MAY-19

02-MAY-19

02-MAY-19

04-MAY-19

04-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

09-MAY-19

09-MAY-19

0.01

0.8

3.0

N/A

0.3

20

20

30

90-110

75-125

6.9-7.1

90-110

75-125

85-115

70-130

%

mg/L

%

pH

pH

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

7.75

2.28

197

<0.10

0.005

0.3

10

J

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VH-HSFID-VA

VOC-HSMS-VA

Water

Water

R4622291

R4622305

Batch

Batch

MB

DUP

WG3044486-1

WG3044486-3 L2267842-11

Volatile Hydrocarbons (VH6-10)

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

<0.10

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

30

30

30

30

30

50

30

50

30

30

30

30

30

30

30

30

50

30

30

30

30

30

30

30

30

30

50

50

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

0.1

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

14



Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA Water

R4622305Batch
LCS

MB

WG3044486-2

WG3044486-1

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

118.0

111.4

121.6

108.6

137.8

93.4

119.1

97.4

107.8

108.0

111.8

115.0

122.0

115.7

112.5

117.0

119.9

106.8

99.9

98.1

131.9

95.8

147.9

119.5

117.3

145.1

169.2

100.6

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

70-130

70-130

70-130

70-130

70-130

60-140

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

60-140

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

LCS-ND

LCS-ND

LCS-ND

LCS-ND

LCS-ND

0.001

0.001

0.0005

0.001

0.001
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Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA

VOC7-HSMS-VA

Water

Water

R4622305

R4622305

Batch

Batch

MB

DUP

LCS

WG3044486-1

WG3044486-3

WG3044486-2

L2267842-11

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

30

30

30

30

30

30

30

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

0.001

0.001

0.005

0.0005

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.005

0.001

0.0005

0.0005

0.001

0.0002

0.001

0.001

0.0005

0.001

0.001

0.0004

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 12-JUN-19Workorder: L2266674

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC7-HSMS-VA Water

R4622305Batch
LCS

MB

WG3044486-2

WG3044486-1

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

105.7

105.8

101.3

97.4

107.6

111.8

109.6

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.0005

0.0005

0.0005

0.00045

0.0005

0.0005
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Quality Control Report

Page 13 of

Report Date: 12-JUN-19Workorder: L2266674

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

LCS-ND

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were 
unaffected.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee
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Quality Control Report

Page 14 of

Report Date: 12-JUN-19Workorder: L2266674

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8

10
11
12

30-APR-19 12:00
30-APR-19 13:00
30-APR-19 14:30
30-APR-19 15:45
30-APR-19 16:45
30-APR-19 15:30
30-APR-19 17:40
30-APR-19 17:50
01-MAY-19 10:00
01-MAY-19 10:40
01-MAY-19 13:30

04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

93
92
90
89
88
90
87
87
71
70
67

pH by Meter (Automated)
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2266674 were received on 02-MAY-19 11:25.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

02-MAY-19

Lab Work Order #:  L2266676

Date Received:GHD Limited

10271 Shellbridge Way
Richmond,   BC  V6X 2W8 

ATTN: Airesse MacPhee
FINAL REV. 2
05-JUN-19 12:52 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Selam Worku
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-248-3661

ADDITIONAL 09-MAY-19 18:18 Sum of NO2+NO3 has been added.
5-JUN-2019  Updated project #s and phase codes as per client request.

Comments:  

056484-52Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Campbell River (Phase 02) SWLegal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2266676 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
11

L2266676-1 WS-56484-010519-CF-01
C.Fick on 01-MAY-19 @ 10:55Sampled By:
WSMatrix:

Physical Tests

Anions and Nutrients

Total Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

04-MAY-19

03-MAY-19

04-MAY-19

06-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

02-MAY-19

02-MAY-19

09-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

05-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

36.7

12.0

7.05

44

11.5

<1.0

<1.0

11.5

0.0447

3.42

<0.020

0.0308

0.0295

0.0013

0.61

0.0851

<0.00010

0.00018

0.00203

<0.00010

<0.000050

<0.010

0.0000071

2.81

<0.000010

0.00023

<0.00010

<0.00050

0.237

0.000142

<0.0010

1.20

0.0325

<0.0000050

<0.000050

<0.00050

<0.050

0.144

0.00021

2.0

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

R4622925

R4622925

R4625627

R4622925

R4622925

R4622925

R4622925

R4626606

R4628697

R4628697

R4628697

R4628697

R4628697

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4623075

R4622214

R4622214

R4622214

R4622214

R4622214



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2266676 CONTD....

3PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
11

L2266676-1 WS-56484-010519-CF-01
C.Fick on 01-MAY-19 @ 10:55Sampled By:
WSMatrix:

Total Metals

Dissolved Metals

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.000050

3.17

<0.000010

2.80

0.0118

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00344

<0.00010

<0.000010

0.00091

<0.0030

<0.000060

FIELD

FIELD

0.0769

<0.00010

0.00016

0.00188

<0.00010

<0.000050

<0.010

0.0000080

2.83

<0.000010

0.00018

<0.00010

0.00033

0.202

0.000104

<0.0010

1.21

0.0310

<0.0000050

<0.000050

<0.00050

<0.050

0.000050

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0030

0.000060

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4623028

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
11

L2266676-1

L2266676-2

WS-56484-010519-CF-01

WS-56484-010519-CF-02

C.Fick on 01-MAY-19 @ 10:55

C.Fick on 01-MAY-19 @ 11:00

Sampled By:

Sampled By:

WS

WS

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Total Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

04-MAY-19

03-MAY-19

04-MAY-19

06-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

02-MAY-19

02-MAY-19

09-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

0.145

0.00020

0.000082

3.22

<0.000010

2.86

0.0118

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00222

<0.00010

<0.000010

0.00077

<0.0010

0.000067

36.3

11.9

6.99

33

11.3

<1.0

<1.0

11.3

0.0450

3.42

<0.020

0.0305

0.0291

0.0014

0.61

0.0882

<0.00010

0.00015

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

2.0

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

0.00010

0.00010

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622925

R4622925

R4625627

R4622925

R4622925

R4622925

R4622925

R4626606

R4628697

R4628697

R4628697

R4628697

R4628697

R4622214

R4622214

R4622214
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
11

L2266676-2 WS-56484-010519-CF-02
C.Fick on 01-MAY-19 @ 11:00Sampled By:
WSMatrix:

Total Metals

Dissolved Metals

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L 02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

05-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

0.00221

<0.00010

<0.000050

<0.010

0.0000098

2.84

<0.000010

0.00024

0.00010

<0.00050

0.241

0.000144

<0.0010

1.20

0.0319

<0.0000050

<0.000050

<0.00050

<0.050

0.141

0.00020

0.000069

3.22

<0.000010

2.78

0.0119

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00347

<0.00010

<0.000010

0.00093

<0.0030

<0.000060

FIELD

FIELD

0.0772

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0030

0.000060

0.0010

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4623075

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4623028

R4621834

R4622214
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
11

L2266676-2

L2266676-3

WS-56484-010519-CF-02

WS-56484-010519-CF-03

C.Fick on 01-MAY-19 @ 11:00

C.Fick on 01-MAY-19 @ 10:30

Sampled By:

Sampled By:

WS

WS

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.00010

0.00014

0.00193

<0.00010

<0.000050

<0.010

0.0000052

2.77

<0.000010

0.00020

<0.00010

0.00040

0.205

0.000102

<0.0010

1.21

0.0311

<0.0000050

<0.000050

<0.00050

<0.050

0.141

0.00021

<0.000050

3.18

<0.000010

2.85

0.0116

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00237

<0.00010

<0.000010

0.00080

<0.0010

0.000064

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
11

L2266676-3 WS-56484-010519-CF-03
C.Fick on 01-MAY-19 @ 10:30Sampled By:
WSMatrix:

Physical Tests

Anions and Nutrients

Total Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

04-MAY-19

03-MAY-19

04-MAY-19

06-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

02-MAY-19

02-MAY-19

09-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

05-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

27.9

7.75

7.00

31

6.6

<1.0

<1.0

6.6

<0.0050

3.27

<0.020

0.0108

0.0108

<0.0010

0.90

0.0455

<0.00010

<0.00010

0.00135

<0.00010

<0.000050

<0.010

<0.0000050

1.80

<0.000010

0.00016

<0.00010

<0.00050

0.059

<0.000050

<0.0010

0.802

0.00436

<0.0000050

<0.000050

<0.00050

<0.050

0.154

<0.00020

2.0

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

R4622925

R4622925

R4625627

R4622925

R4622925

R4622925

R4622925

R4626606

R4628697

R4628697

R4628697

R4628697

R4628697

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4623075

R4622214

R4622214

R4622214

R4622214

R4622214
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
11

L2266676-3 WS-56484-010519-CF-03
C.Fick on 01-MAY-19 @ 10:30Sampled By:
WSMatrix:

Total Metals

Dissolved Metals

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

05-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

05-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

06-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

<0.000050

2.55

<0.000010

2.52

0.00811

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00058

<0.00010

<0.000010

<0.00050

<0.0030

<0.000060

FIELD

FIELD

0.0409

<0.00010

0.00011

0.00129

<0.00010

<0.000050

<0.010

<0.0000050

1.78

<0.000010

0.00011

<0.00010

0.00021

0.048

<0.000050

<0.0010

0.803

0.00358

<0.0000050

<0.000050

<0.00050

<0.050

0.000050

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0030

0.000060

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4623028

R4621834

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4625253

R4622214

R4622214

R4622214
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
11

L2266676-3 WS-56484-010519-CF-03
C.Fick on 01-MAY-19 @ 10:30Sampled By:
WSMatrix:

Dissolved Metals
Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

0.136

<0.00020

<0.000050

2.49

<0.000010

2.59

0.00806

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00040

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214

R4622214



ALK-TITR-VA

ANIONS-N+N-CALC-VA

BR-L-IC-N-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Total Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Total Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

L2266676 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2266676-1, -2, -3
L2266676-1, -2, -3
L2266676-1, -2, -3
L2266676-1, -2, -3
L2266676-1, -2, -3
L2266676-1, -2, -3
L2266676-1, -2, -3

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL REV
11



PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Reference Information

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

L2266676 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

Water

Water

Water

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL REV
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4622925

R4628697

R4622925

R4628697

Batch

Batch

Batch

Batch

CRM

DUP

MB

DUP

LCS

MB

MS

CRM

DUP

MB

DUP

LCS

MB

MS

WG3040534-3

WG3040534-5

WG3040534-1

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

WG3040534-4

WG3040534-5

WG3040534-1

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

VA-ALK-TITR-CONTROL

L2266674-1

L2266674-1

L2266674-2

VA-EC-PCT-CONTROL

L2266674-1

L2266674-1

L2266674-2

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

99.8

34.2

<1.0

2.17

100.7

<0.50

100.7

99.8

76.9

<2.0

<0.020

101.5

<0.020

102.0

04-MAY-19

04-MAY-19

04-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

1.8

0.9

1.3

N/A

20

20

10

20

85-115

90-110

75-125

90-110

90-110

75-125

%

mg/L

mg/L

mg/L

%

mg/L

%

%

uS/cm

uS/cm

mg/L

%

mg/L

%

33.6

2.19

75.9

<0.020

1

0.5

2

0.02

RPD-NA
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Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4625253

R4623075

R4622214

Batch

Batch

Batch

LCS

MB

DUP

DUP

DUP

DUP

LCS

MB

MS

MS

MS

MS

DUP

WG3042035-2

WG3042035-1

WG3042057-3

WG3042057-5

WG3042057-7

WG3042057-9

WG3042057-2

WG3042057-1

WG3042057-10

WG3042057-4

WG3042057-6

WG3042057-8

WG3040605-3

L2266135-1

L2266198-4

L2266695-2

L2264733-5

L2264733-6

L2266135-2

L2266198-5

L2266695-6

L2266674-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

96.3

<0.0000050

0.0000066

<0.0000050

<0.0000050

0.0000076

96.9

<0.0000050

97.1

98.2

97.9

97.0

0.0025

<0.00010

<0.00010

0.00206

<0.00010

<0.000050

<0.010

<0.0000050

06-MAY-19

06-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

05-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

6.3

N/A

N/A

5.7

0.0007

N/A

N/A

2.6

N/A

N/A

N/A

N/A

20

20

20

20

0.002

20

20

20

20

20

20

20

80-120

80-120

70-130

70-130

70-130

70-130

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0000071

<0.0000050

<0.0000050

0.0000072

0.0032

<0.00010

<0.00010

0.00200

<0.00010

<0.000050

<0.010

<0.0000050

0.000005

0.000005

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4622214Batch
DUP

LCS

WG3040605-3

WG3040605-2

L2266674-1
Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

11.2

<0.000010

0.00016

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.62

0.00015

0.000129

<0.00050

<0.050

0.156

<0.00020

0.000067

3.55

<0.000010

1.04

0.0159

0.84

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00124

<0.0010

<0.000060

104.0

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

1.5

N/A

1.5

N/A

N/A

N/A

N/A

N/A

0.4

3.9

3.0

N/A

N/A

0.2

N/A

17

1.8

N/A

1.9

0.2

7.7

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.1

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

11.0

<0.000010

0.00016

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.63

0.00014

0.000125

<0.00050

<0.050

0.156

<0.00020

0.000079

3.62

<0.000010

1.06

0.0159

0.91

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00125

<0.0010

<0.000060

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4622214Batch
LCSWG3040605-2

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

99.7

98.5

102.2

99.2

102.5

96.0

101.1

100.5

101.0

101.2

99.1

101.0

96.0

99.6

95.9

105.5

101.7

97.6

100.8

103.5

100.7

101.4

99.2

94.6

97.1

107.7

99.3

103.1

95.8

99.4

98.4

96.7

94.2

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4622214Batch
LCS

MB

WG3040605-2

WG3040605-1

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

98.1

101.6

101.7

101.0

94.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

15



Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4622214Batch
MB

MS

WG3040605-1

WG3040605-4 L2266674-2

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

100.3

102.3

109.5

107.0

101.7

98.6

98.8

104.1

N/A

106.6

99.8

98.1

99.9

97.7

101.2

94.3

N/A

99.99

99.5

100.4

106.9

98.5

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.00006

15



Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4622214

R4622214

Batch

Batch

MS

DUP

WG3040605-4

WG3040597-3

L2266674-2

L2266676-2

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

104.8

112.0

89.6

102.5

N/A

N/A

104.2

111.1

101.9

103.4

100.3

98.5

102.1

103.4

103.1

103.8

96.6

0.0912

<0.00010

0.00016

0.00222

<0.00010

<0.000050

<0.010

0.0000114

2.79

<0.000010

0.00024

0.00011

<0.00050

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

3.3

N/A

6.6

0.1

N/A

N/A

N/A

15

1.7

N/A

2.7

1.8

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MS-B

MS-B

0.0882

<0.00010

0.00015

0.00221

<0.00010

<0.000050

<0.010

0.0000098

2.84

<0.000010

0.00024

0.00010

<0.00050

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

15



Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4622214Batch
DUP

LCS

WG3040597-3

WG3040597-2

L2266676-2
Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

0.240

0.000141

<0.0010

1.19

0.0322

<0.000050

<0.00050

<0.050

0.140

0.00021

0.000074

3.22

<0.000010

2.81

0.0119

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00331

<0.00010

<0.000010

0.00091

<0.0030

<0.000060

105.5

101.6

102.3

104.0

100.6

101.2

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

0.6

1.5

N/A

0.1

1.0

N/A

N/A

N/A

0.0

5.4

7.8

0.1

N/A

1.0

0.0

N/A

N/A

N/A

N/A

N/A

4.6

N/A

N/A

1.8

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

0.241

0.000144

<0.0010

1.20

0.0319

<0.000050

<0.00050

<0.050

0.141

0.00020

0.000069

3.22

<0.000010

2.78

0.0119

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00347

<0.00010

<0.000010

0.00093

<0.0030

<0.000060

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

15



Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4622214Batch
LCS

MB

WG3040597-2

WG3040597-1

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

94.2

102.2

101.1

104.5

102.6

100.4

101.6

97.7

100.7

96.4

105.7

102.8

99.4

103.7

108.2

100.3

98.6

98.6

100.2

97.6

107.7

102.5

102.5

101.5

100.7

100.2

98.4

97.1

99.7

101.1

104.0

105.4

95.3

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

15



Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4622214Batch
MBWG3040597-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

<0.0030

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.1

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

15



Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4622214Batch
MB

MS

WG3040597-1

WG3040597-4 L2266676-1

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.00030

<0.00010

<0.000010

<0.00050

<0.0030

<0.000060

103.3

96.3

104.8

101.7

96.8

104.6

94.2

110.8

94.2

105.1

103.3

103.2

104.6

102.0

102.9

93.9

N/A

N/A

96.9

105.2

97.4

99.3

104.5

102.2

94.7

101.1

N/A

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.0003

0.0001

0.00001

0.0005

0.003

0.00006

15



Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R4622214

R4626606

R4628697

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3040597-4

WG3043454-3

WG3043454-2

WG3043454-1

WG3043454-4

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

L2266676-1

L2266676-1

L2266676-2

L2266674-1

L2266674-2

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

97.5

103.1

100.1

102.6

106.5

97.7

95.9

99.7

103.9

103.7

104.7

97.7

0.0448

91.1

<0.0050

89.7

<0.0010

101.0

<0.0010

100.2

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

03-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

0.1

N/A

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

75-125

90-110

75-125

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.0447

<0.0010

0.005

0.001

RPD-NA

15



Quality Control Report
Page 13 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2266676

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Water

Water

Water

Water

R4628697

R4622925

R4628697

R4625627

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

DUP

DUP

LCS

MB

MS

DUP

LCS

MB

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

WG3040534-2

WG3040534-5

WG3040533-3

WG3040533-2

WG3040533-1

WG3040533-4

WG3043368-3

WG3043368-2

WG3043368-1

L2266674-1

L2266674-2

VA-PH7-BUF

L2266674-1

L2266674-1

L2266674-2

L2266676-3

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

0.0367

101.9

<0.0050

97.7

6.99

7.74

2.26

101.2

<0.30

99.9

31

101.1

<10

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

04-MAY-19

04-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

0.6

0.01

0.8

2.4

20

0.3

20

20

90-110

75-125

6.9-7.1

90-110

75-125

85-115

mg/L

%

mg/L

%

pH

pH

mg/L

%

mg/L

%

mg/L

%

mg/L

0.0364

7.75

2.28

31

0.005

0.3

10

J

15



Quality Control Report

Page 14 of

Report Date: 05-JUN-19Workorder: L2266676

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

15



Quality Control Report

Page 15 of

Report Date: 05-JUN-19Workorder: L2266676

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

01-MAY-19 10:55
01-MAY-19 11:00
01-MAY-19 10:30

04-MAY-19 09:00
04-MAY-19 09:00
04-MAY-19 09:00

0.25
0.25
0.25

70
70
71

pH by Meter (Automated)
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2266676 were received on 02-MAY-19 11:25.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

15





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

03-MAY-19

Lab Work Order #: L2267312

Date Received:GHD Limited

10271 Shellbridge Way
Richmond,   BC  V6X 2W8 

ATTN: Airesse MacPhee
FINAL REV. 2
05-JUN-19 12:50 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Selam Worku
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-248-3661

ADDITIONAL 13-MAY-19 14:11 NO2+NO3 added.Comments: 

056484-52Job Reference: 
73515713Project P.O. #: 

C of C Numbers:
Campbell River (Phase 02) & Schedule BLegal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2267312 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-1 WG-56484-010519-CF-14
C.Fick/N.Turl on 01-MAY-19 @ 15:30Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

13-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

155

78.7

8.15

101

76.3

<1.0

<1.0

76.3

<0.0050

1.20

<0.020

0.138

0.138

<0.0010

2.86

FIELD

FIELD

0.0048

<0.00010

0.00243

0.00377

<0.00010

<0.000050

<0.010

<0.0000050

25.2

<0.000010

0.00047

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

3.81

<0.00010

<0.0000050

0.000142

<0.00050

<0.050

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4628235

R4628235

R4628538

R4628235

R4628235

R4628235

R4628235

R4626606

R4626372

R4626372

R4626372

R4626372

R4626372

R4626042

R4625107

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628227

R4625655

R4625655

R4625655



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2267312 CONTD....
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-1

L2267312-2

WG-56484-010519-CF-14

WG-56484-010519-NT-15

C.Fick/N.Turl on 01-MAY-19 @ 15:30

C.Fick/N.Turl on 01-MAY-19 @ 15:45

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

13-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

1.13

<0.00020

0.000179

6.07

<0.000010

1.35

0.0308

0.94

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000130

0.0222

<0.0010

<0.000060

<2.0

<0.50

5.51

<10

<1.0

<1.0

<1.0

<1.0

<0.0050

<0.50

<0.020

<0.0051

<0.0050

<0.0010

<0.30

FIELD

FIELD

<0.0010

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

2.0

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628235

R4628235

R4628538

R4628235

R4628235

R4628235

R4628235

R4626606

R4626372

R4626372

R4626372

R4626372

R4626372

R4626042

R4627193

R4625655
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-2

L2267312-3

WG-56484-010519-NT-15

WG-56484-010519-CF-16

C.Fick/N.Turl on 01-MAY-19 @ 15:45

C.Fick/N.Turl on 01-MAY-19 @ 16:45

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

08-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

<0.00010

<0.00010

0.00015

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

RRV

R4625655

R4625655

R4628203

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628227

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655
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of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-3 WG-56484-010519-CF-16
C.Fick/N.Turl on 01-MAY-19 @ 16:45Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

13-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

669

205

8.30

350

310

3.4

<1.0

313

14.9

32.7

<0.020

<0.0051

<0.0050

<0.0010

3.07

FIELD

FIELD

0.0018

<0.00010

0.00027

0.0307

<0.00010

<0.000050

0.558

0.000114

60.4

<0.000010

0.00012

0.00152

0.0181

0.041

<0.000050

<0.0010

13.2

2.41

0.0000082

0.000826

0.00342

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.50

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4628235

R4628235

R4628538

R4628235

R4628235

R4628235

R4628235

R4626606

R4626372

R4626372

R4626372

R4626372

R4626372

R4626042

R4625107

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628227

R4625655

R4625655

R4625655
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-3 WG-56484-010519-CF-16
C.Fick/N.Turl on 01-MAY-19 @ 16:45Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

11.8

0.00052

<0.000050

14.8

<0.000010

45.3

0.307

1.32

<0.00020

0.000016

<0.00010

<0.00010

<0.00030

<0.00010

0.000421

0.00189

<0.0010

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-3

L2267312-4

WG-56484-010519-CF-16

WG-56484-010519-CF-17

C.Fick/N.Turl on 01-MAY-19 @ 16:45

C.Fick/N.Turl on 01-MAY-19 @ 16:50

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

09-MAY-19

10-MAY-19

09-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

13-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

<0.00050

0.00068

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

93.9

100.7

<0.10

<0.10

93.6

681

208

8.08

360

308

<1.0

<1.0

308

13.4

32.7

<0.020

<0.0051

<0.0050

<0.0010

3.06

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.50

0.50

0.020

0.0051

0.0050

0.0010

0.30

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4621770

R4621770

R4628235

R4628235

R4628538

R4628235

R4628235

R4628235

R4628235

R4626606

R4626372

R4626372

R4626372

R4626372

R4626372
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L2267312-4 WG-56484-010519-CF-17
C.Fick/N.Turl on 01-MAY-19 @ 16:50Sampled By:
WGMatrix:

Dissolved Metals
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

FIELD

FIELD

0.0022

<0.00010

0.00025

0.0304

<0.00010

<0.000050

0.570

0.000114

61.9

<0.000010

0.00022

0.00152

0.0177

0.039

<0.000050

<0.0010

12.9

2.43

0.0000081

0.000851

0.00335

<0.050

11.3

0.00052

<0.000050

14.6

<0.000010

44.5

0.305

1.15

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000435

0.00177

0.0017

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

R4626042

R4625107

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628227

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
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L2267312-4 WG-56484-010519-CF-17
C.Fick/N.Turl on 01-MAY-19 @ 16:50Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds
Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

06-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

07-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

0.00062

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

96.7

109.1

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

R4625655

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-4

L2267312-5

WG-56484-010519-CF-17

WG-56484-010519-CF-18

C.Fick/N.Turl on 01-MAY-19 @ 16:50

C.Fick/N.Turl on 01-MAY-19 @ 17:30

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

08-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

09-MAY-19

10-MAY-19

09-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

13-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

<0.10

<0.10

76.8

313

158

8.32

192

132

3.8

<1.0

135

<0.0050

4.04

<0.020

0.955

0.955

<0.0010

20.7

FIELD

FIELD

0.0027

<0.00010

0.00026

0.00453

<0.00010

<0.000050

0.081

<0.0000050

45.9

<0.000010

0.00136

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

R4621770

R4621770

R4628235

R4628235

R4628538

R4628235

R4628235

R4628235

R4628235

R4626606

R4626372

R4626372

R4626372

R4626372

R4626372

R4626042

R4625107

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655
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L2267312-5 WG-56484-010519-CF-18
C.Fick/N.Turl on 01-MAY-19 @ 17:30Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10.4

<0.00010

<0.0000050

0.000051

<0.00050

<0.050

0.735

<0.00020

0.000114

7.74

<0.000010

5.22

0.0978

7.14

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000353

0.00605

<0.0010

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

R4625655

R4625883

R4628227

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
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L2267312-5

L2267312-6

WG-56484-010519-CF-18

WG-56484-010519-CF-19

C.Fick/N.Turl on 01-MAY-19 @ 17:30

C.Fick/N.Turl on 01-MAY-19 @ 17:40

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

09-MAY-19

10-MAY-19

09-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

91.7

100.2

<0.10

<0.10

109.2

310

165

8.31

185

133

3.4

<1.0

137

<0.0050

4.05

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4621770

R4621770

R4628235

R4628235

R4628538

R4628235

R4628235

R4628235

R4628235

R4626606

R4626372
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-6 WG-56484-010519-CF-19
C.Fick/N.Turl on 01-MAY-19 @ 17:40Sampled By:
WGMatrix:

Anions and Nutrients

Dissolved Metals

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

04-MAY-19

13-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

<0.020

0.954

0.954

<0.0010

20.8

FIELD

FIELD

0.0019

<0.00010

0.00023

0.00450

<0.00010

<0.000050

0.083

<0.0000050

48.9

<0.000010

0.00128

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

10.5

<0.00010

<0.0000050

0.000055

<0.00050

<0.050

0.734

<0.00020

0.000169

7.66

<0.000010

5.21

0.100

6.97

<0.00020

<0.000010

<0.00010

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

R4626372

R4626372

R4626372

R4626372

R4626042

R4625107

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628227

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655
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of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-6 WG-56484-010519-CF-19
C.Fick/N.Turl on 01-MAY-19 @ 17:40Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

<0.00010

<0.00030

<0.00010

0.000369

0.00586

<0.0010

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-6

L2267312-7

WG-56484-010519-CF-19

WG-56484-010519-CF-20

C.Fick/N.Turl on 01-MAY-19 @ 17:40

C.Fick/N.Turl on 01-MAY-19 @ 18:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

09-MAY-19

10-MAY-19

09-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

13-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

<0.00040

<0.00050

<0.00050

<0.00075

92.3

113.3

<0.10

<0.10

74.8

447

177

8.32

255

208

3.8

<1.0

212

4.32

16.5

<0.020

<0.0051

<0.0050

0.0050

3.02

FIELD

FIELD

0.0114

0.00012

0.00037

0.0113

<0.00010

<0.000050

0.145

0.0000558

60.5

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.25

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

R4620119

R4620119

R4620119

R4620119

R4620119

R4621770

R4621770

R4628235

R4628235

R4628538

R4628235

R4628235

R4628235

R4628235

R4626606

R4626372

R4626372

R4626372

R4626372

R4626372

R4626042

R4625107

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
21

L2267312-7

L2267312-8

WG-56484-010519-CF-20

WG-56484-010519-CF-21

C.Fick/N.Turl on 01-MAY-19 @ 18:00

C.Fick/N.Turl on 01-MAY-19 @ 18:30

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

0.000080

<0.00010

0.00042

0.00492

1.14

0.000317

<0.0010

6.40

2.04

<0.0000050

0.000503

0.00133

<0.050

3.86

0.00183

<0.000050

7.52

<0.000010

18.4

0.203

1.25

<0.00020

<0.000010

<0.00010

0.00011

0.00076

<0.00010

0.000118

<0.00050

0.0057

<0.000060

226

91.0

8.21

148

111

<1.0

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

2.0

0.50

0.10

20

1.0

1.0

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628227

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628235

R4628235

R4628538

R4628235

R4628235
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L2267312-8 WG-56484-010519-CF-21
C.Fick/N.Turl on 01-MAY-19 @ 18:30Sampled By:
WGMatrix:

Anions and Nutrients

Dissolved Metals

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

13-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

06-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

<1.0

111

2.11

5.69

0.030

<0.0051

<0.0050

<0.0010

3.18

FIELD

FIELD

0.297

<0.00010

0.00170

0.00778

<0.00010

<0.000050

0.080

0.0000576

31.2

0.000010

0.00026

0.00020

0.00220

0.397

0.000138

<0.0010

3.20

0.514

<0.0000050

0.000405

0.00057

<0.050

2.14

0.00090

<0.000050

7.28

<0.000010

8.69

0.0891

1.0

1.0

0.13

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

R4628235

R4628235

R4626606

R4626372

R4626372

R4626372

R4626372

R4626372

R4626042

R4625107

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4628227

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
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L2267312-8 WG-56484-010519-CF-21
C.Fick/N.Turl on 01-MAY-19 @ 18:30Sampled By:
WGMatrix:

Dissolved Metals

Volatile Organic Compounds

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

06-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

1.11

<0.00020

<0.000010

<0.00010

0.00020

0.0283

<0.00010

0.000063

0.00129

0.0012

0.00102

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.000060

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4625655

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119
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056484-52
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Version:  FINAL REV
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L2267312-8 WG-56484-010519-CF-21
C.Fick/N.Turl on 01-MAY-19 @ 18:30Sampled By:
WGMatrix:

Volatile Organic Compounds

Hydrocarbons

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

09-MAY-19

10-MAY-19

09-MAY-19

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

90.8

104.2

<0.10

<0.10

77.3

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4620119

R4621770

R4621770



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

L2267312 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

B

MS-B

RRV

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2267312-1, -2, -3, -4, -5, -6, -7, -8
L2267312-2
L2267312-2
L2267312-1, -2, -3, -4, -5, -6, -7, -8
L2267312-2
L2267312-2
L2267312-1, -2, -3, -4, -5, -6, -7, -8
L2267312-2
L2267312-2
L2267312-2
L2267312-2
L2267312-1, -2, -3, -4, -5, -6, -7, -8
L2267312-2
L2267312-2

Nitrate (as N)
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Iron (Fe)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Sulfur (S)-Dissolved

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL REV
21



PH-PCT-VA

SO4-IC-N-VA

TDS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Reference Information

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

VH in Water by Headspace GCFID

VH Surrogates for Waters

VOCs in water by Headspace 
GCMS

BTEX/MTBE/Styrene by Headspace
GCMS

VOC7 and/or VOC Surrogates for 
Waters

VPH is VH minus select aromatics

Sum of Xylene Isomer 
Concentrations

L2267312 CONTD....
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Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

VPHw measures Volatile Petroleum Hydrocarbons in water. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHw = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  The
DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

BC Env. Lab Manual (VH in Water)

BC Env. Lab Manual (VH in Solids)

EPA 5021A/8260C

EPA 5021A/8260C

EPA 5035A/5021A/8260C

BC MOE VPH

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL REV
21



Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4628235

R4626372

R4628235

R4626372

Batch

Batch

Batch

Batch

CRM

DUP

MB

DUP

LCS

MB

MS

CRM

DUP

MB

DUP

LCS

MB

MS

WG3041726-3

WG3041726-5

WG3041726-1

WG3041727-3

WG3041727-2

WG3041727-1

WG3041727-4

WG3041726-4

WG3041726-5

WG3041726-1

WG3041727-3

WG3041727-2

WG3041727-1

WG3041727-4

VA-ALK-TITR-CONTROL

L2267312-1

L2267312-2

L2267312-1

VA-EC-PCT-CONTROL

L2267312-1

L2267312-2

L2267312-1

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

102.1

77.4

<1.0

<0.50

101.0

<0.50

103.1

101.8

154

<2.0

<0.020

101.2

<0.020

103.0

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

1.4

N/A

0.3

N/A

20

20

10

20

85-115

90-110

75-125

90-110

90-110

75-125

%

mg/L

mg/L

mg/L

%

mg/L

%

%

uS/cm

uS/cm

mg/L

%

mg/L

%

76.3

<0.50

155

<0.020

1

0.5

2

0.02

RPD-NA

RPD-NA
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Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4628227

R4625655

Batch

Batch

DUP

LCS

MB

MS

DUP

WG3043651-3

WG3043651-2

WG3043651-1

WG3043651-4

WG3042715-3

L2266587-1

L2266587-3

L2267312-2

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

<0.0000050

100.7

<0.0000050

98.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

08-MAY-19

08-MAY-19

08-MAY-19

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0000050

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4625655Batch
DUP

LCS

WG3042715-3

WG3042715-2

L2267312-2
Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

104.2

107.1

102.2

104.7

103.6

106.1

99.3

108.6

103.0

104.0

100.9

103.2

103.0

102.6

106.3

104.8

110.7

105.3

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4625655Batch
LCS

MB

WG3042715-2

WG3042715-1

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

108.8

102.4

99.6

103.8

101.9

103.8

112.9

103.6

103.5

108.8

104.5

101.8

103.3

104.2

106.8

97.4

101.5

111.8

103.8

108.3

108.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4625655Batch
MB

MS

WG3042715-1

WG3042715-4 L2267312-1

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

98.5

101.6

103.2

99.2

98.6

96.4

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.00006
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4625655Batch
MSWG3042715-4 L2267312-1

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

91.9

104.7

N/A

101.7

97.0

98.6

99.0

97.0

100.3

96.4

N/A

105.1

100.7

98.3

100.5

98.6

102.5

112.1

99.5

100.1

101.6

N/A

102.7

106.1

93.3

100.8

100.1

94.3

97.9

105.4

99.4

105.7

103.3

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

21



Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4628089

R4628203

Batch

Batch

LCS

DUP

WG3043933-2

WG3043933-3 L2266971-11

Silver (Ag)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

98.7

0.396

<0.00010

0.00127

0.0186

<0.00010

<0.000050

0.125

0.0000099

14.5

<0.000010

0.0142

0.00060

0.00532

11.5

0.000278

0.0084

18.6

0.311

0.000353

<0.00050

0.522

10.2

0.00276

23.2

<0.000010

90.5

0.128

0.59

<0.00020

08-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

4.2

N/A

3.5

6.9

N/A

N/A

0.9

18

1.0

N/A

3.3

5.7

2.7

1.2

0.6

0.3

3.8

3.2

0.1

N/A

1.9

3.0

10

1.7

N/A

4.9

0.4

19

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.442

<0.00010

0.00140

0.0178

<0.00010

<0.000050

0.122

0.0000109

13.9

<0.000010

0.0149

0.00063

0.00518

12.3

0.000281

0.0079

19.6

0.330

0.000353

0.00050

0.627

11.0

0.00267

25.8

<0.000010

92.8

0.133

0.74

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4628203Batch
DUP

DUP

WG3043933-3

WG3043933-5

L2266971-11

L2266567-1

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

<0.000010

0.00027

<0.00010

0.0806

0.00012

0.000344

0.0757

0.0067

0.00300

<0.0030

<0.00010

0.00083

0.318

<0.00010

<0.000050

0.027

<0.0000050

73.4

<0.000010

<0.00010

0.00024

<0.00050

0.392

<0.000050

0.0194

28.3

0.421

0.00594

0.00160

<0.050

1.99

0.00054

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

N/A

1.3

N/A

1.3

1.7

0.0

3.5

3.4

2.4

N/A

N/A

1.8

0.6

N/A

N/A

3.6

N/A

1.8

N/A

N/A

0.4

N/A

2.0

N/A

0.0

1.1

1.2

3.6

0.1

N/A

0.7

1.0

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.000010

0.00031

<0.00010

0.0894

0.00012

0.000334

0.0773

0.0064

0.00315

<0.0030

<0.00010

0.00091

0.305

<0.00010

<0.000050

0.025

<0.0000050

69.0

<0.000010

<0.00010

0.00024

<0.00050

0.414

<0.000050

0.0179

28.4

0.446

0.00565

0.00167

<0.050

1.84

0.00049

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4628203Batch
DUP

DUP

WG3043933-5

WG3043933-6

L2266567-1

L2267312-2

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

<0.000050

3.60

<0.000010

6.59

0.381

7.96

<0.00020

0.000099

<0.00010

<0.00010

<0.010

<0.00010

0.000603

<0.00050

<0.0010

<0.000060

<0.0010

<0.00010

<0.00010

0.00015

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

N/A

2.2

N/A

2.0

1.3

6.5

N/A

3.8

N/A

N/A

N/A

N/A

6.3

N/A

N/A

N/A

N/A

N/A

N/A

1.2

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.000050

3.70

<0.000010

6.23

0.358

7.98

<0.00020

0.000095

<0.00010

<0.00010

<0.010

<0.00010

0.000564

<0.00050

<0.0010

<0.000060

<0.0010

<0.00010

<0.00010

0.00015

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4628203Batch
DUP

LCS

WG3043933-6

WG3043933-2

L2267312-2
Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

100.8

97.4

100.6

100.5

96.9

101.9

95.8

101.6

97.7

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4628203Batch
LCS

MB

WG3043933-2

WG3043933-1

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

96.8

105.3

101.0

100.5

97.9

101.1

96.9

100.0

103.6

98.0

103.4

108.5

106.5

105.6

103.4

95.9

107.2

97.2

105.7

97.5

101.7

97.5

97.5

103.3

102.2

105.7

105.1

103.5

94.3

<0.0010

<0.00010

<0.00010

<0.00010

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001
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Quality Control Report
Page 12 of

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4628203Batch
MBWG3043933-1

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005
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Quality Control Report
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4628203Batch
MB

MS

WG3043933-1

WG3043933-4 L2269071-1

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

<0.0010

<0.000060

93.6

97.9

103.4

N/A

92.6

85.9

N/A

98.8

N/A

96.8

99.0

93.5

88.2

N/A

93.6

94.8

N/A

N/A

97.8

93.7

108.7

N/A

102.6

94.7

82.9

86.6

N/A

N/A

N/A

94.5

94.2

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

70-130

70-130

70-130

-

70-130

70-130

-

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

-

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

-

-

70-130

70-130

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.001

0.00006
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R4628203

R4626606

R4626372

R4626372

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

WG3043933-4

WG3043454-3

WG3043454-2

WG3043454-1

WG3043454-4

WG3041727-3

WG3041727-2

WG3041727-1

WG3041727-4

WG3041727-3

WG3041727-2

WG3041727-1

L2269071-1

L2266676-1

L2266676-2

L2267312-2

L2267312-1

L2267312-2

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

100.0

97.0

99.4

99.9

99.7

102.0

95.4

99.6

0.0448

91.1

<0.0050

89.7

<0.0010

100.1

<0.0010

101.5

<0.0050

100.6

0.0133

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

0.1

N/A

N/A

20

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

75-125

90-110

75-125

90-110

%

%

%

%

%

%

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

B

0.0447

<0.0010

<0.0050

0.005

0.001

0.005

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

VH-HSFID-VA

VOC-HSMS-VA

Water

Water

Water

Water

Water

Water

R4626372

R4628235

R4626372

R4628538

R4621770

Batch

Batch

Batch

Batch

Batch

MB

MS

CRM

DUP

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

WG3041727-1

WG3041727-4

WG3041726-2

WG3041726-5

WG3041727-3

WG3041727-2

WG3041727-1

WG3041727-4

WG3043683-3

WG3043683-2

WG3043683-1

WG3044480-3

L2267312-1

VA-PH7-BUF

L2267312-1

L2267312-2

L2267312-1

L2267312-1

L2267314-5

Nitrate (as N)

Nitrate (as N)

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Volatile Hydrocarbons (VH6-10)

0.0133

102.3

6.98

8.16

<0.30

101.7

<0.30

102.7

98

97.9

<10

<0.10

04-MAY-19

04-MAY-19

07-MAY-19

07-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

04-MAY-19

07-MAY-19

07-MAY-19

07-MAY-19

09-MAY-19

0.01

N/A

2.7

N/A

0.3

20

20

30

75-125

6.9-7.1

90-110

75-125

85-115

mg/L

%

pH

pH

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

B

8.15

<0.30

101

<0.10

0.005

0.3

10

J

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA Water

R4620119Batch
DUP

LCS

WG3044480-3

WG3044480-2

L2267314-5
Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

84.7

96.5

85.3

103.8

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

30

30

30

30

30

50

30

50

30

30

30

30

30

30

30

30

50

30

30

30

30

30

30

30

30

30

50

50

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA Water

R4620119Batch
LCS

MB

WG3044480-2

WG3044480-1

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

124.1

87.1

95.3

104.1

106.1

89.0

95.9

91.5

91.3

88.1

90.2

86.2

89.1

88.2

87.4

83.7

99.0

101.8

97.5

105.7

87.9

86.0

108.6

101.2

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

70-130

60-140

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

60-140

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.001

0.0005

0.001

0.001

0.001

0.001

0.005

0.0005
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA

VOC7-HSMS-VA

Water

Water

R4620119

R4620119

Batch

Batch

MB

DUP

LCS

WG3044480-1

WG3044480-3

WG3044480-2

L2267314-5

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00050

<0.00050

0.00092

<0.00050

<0.00050

86.9

116.1

102.6

88.2

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

N/A

N/A

N/A

N/A

21

N/A

N/A

30

30

30

30

30

30

30

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

<0.00050

<0.00050

<0.00050

<0.00050

0.00114

<0.00050

<0.00050

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.005

0.001

0.0005

0.0005

0.001

0.0002

0.001

0.001

0.0005

0.001

0.001

0.0004

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee

Report Date: 05-JUN-19Workorder: L2267312

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC7-HSMS-VA Water

R4620119Batch
LCS

MB

WG3044480-2

WG3044480-1

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

84.3

101.9

95.5

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

70-130

70-130

70-130

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.0005

0.0005

0.0005

0.00045

0.0005

0.0005
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Quality Control Report
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Report Date: 05-JUN-19Workorder: L2267312

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee
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Quality Control Report

Page 21 of

Report Date: 05-JUN-19Workorder: L2267312

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8

01-MAY-19 15:30
01-MAY-19 15:45
01-MAY-19 16:45
01-MAY-19 16:50
01-MAY-19 17:30
01-MAY-19 17:40
01-MAY-19 18:00
01-MAY-19 18:30

07-MAY-19 10:59
07-MAY-19 10:59
07-MAY-19 10:59
07-MAY-19 10:59
07-MAY-19 10:59
07-MAY-19 10:59
07-MAY-19 10:59
07-MAY-19 10:59

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

139
139
138
138
138
137
137
137

pH by Meter (Automated)
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2267312 were received on 03-MAY-19 10:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
10271 Shellbridge Way 
Richmond,   BC  V6X 2W8 
Airesse MacPhee
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GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company SSOW Reference Code :

Laboratory(s) pH
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WG-56484-250619-CT-07 MW01-16 06/25/2019 10:45 N WG Grab 36 9.64 C 6.76 291 mV 45 uS/cm 30.9 ntu - mg/L 0.029 g/L

WG-56484-250619-CT-08 MW03-18 06/25/2019 12:00 N WG Grab 41.6 12.86 C 7.94 252 mV 106 uS/cm 4.0 ntu - mg/L 0.069 g/L

WG-56484-250619-CT-09 MW03-18 06/25/2019 12:30 FD WG Grab WG-56484-250619-CT-08 41.6 12.86 C 7.94 252 mV 106 uS/cm 4.0 ntu - mg/L 0.069 g/L

WG-56484-250619-CT-10 AG99-05 06/25/2019 12:45 N WG Grab 180 13.22 C 8.18 175 mV 141 uS/cm 1.5 ntu - mg/L 0.091 g/L

WG-56484-250619-CT-11 AG99-04 06/25/2019 15:30 N WG Grab 132 13.60 C 8.29 191 mV 71 uS/cm 0.0 ntu - mg/L 0.046 g/L

WG-56484-250619-CT-12 EBA11-3 06/25/2019 16:30 N WG Grab 51 11.45 C 8.45 193 mV 110 uS/cm 16.6 ntu - mg/L 0.072 g/L

WG-56484-250619-CT-13 EBA11-3 06/25/2019 16:35 FD WG Grab WG-56484-250619-CT-12 51 11.45 C 8.45 193 mV 110 uS/cm 16.6 ntu - mg/L 0.072 g/L

WG-56484-250619-CT-14 EBA11-4 06/25/2019 17:00 N WG Grab 42 11.00 C 8.82 178 mV 87 uS/cm 88.5 ntu - mg/L 0.056 g/L

WG-56484-250619-CT-15 AG99-06 06/25/2019 17:45 N WG Grab 21 10.73 C 8.18 189 mV 150 uS/cm 145 ntu - mg/L 0.097 g/L

WG-56484-250619-CT-16 EBA04-6 06/25/2019 18:30 N WG Grab 90 11.95 C 7.37 176 mV 474 uS/cm 1.0 ntu - mg/L 0.309 g/L

WG-56484-250619-CT-17 EBA04-7 06/25/2019 19:00 N WG Grab 56 11.18 C 7.19 198 mV 600 uS/cm 2.7 ntu - mg/L 0.384 g/L

WG-56484-260619-CT-18 HBT94-1 06/26/2019 10:15 N WG Grab 12 13.58 C 7.19 37 mV 438 uS/cm 28.6 ntu - mg/L 0.285 g/L

WG-56484-260619-CT-19 HBT94-2 06/26/2019 10:20 N WG Grab 112 12.43 C 7.72 -32 mV 297 uS/cm 7.4 ntu - mg/L 0.193 g/L

WG-56484-260619-CT-20 EBA11-2 06/26/2019 11:00 N WG Grab 51 11.39 C 7.88 177 mV 175 uS/cm 104 ntu - mg/L 0.114 g/L

WG-56484-260619-CT-21 EBA04-1 06/26/2019 12:05 N WG Grab - 18.66 C 8.63 197 mV 64 uS/cm 1.4 ntu - mg/L 0.041 g/L

WG-56484-260619-CT-22 Field Blank 06/26/2019 12:20 FB WG Grab - - C - - mV - uS/cm - ntu - mg/L - g/L

WG-56484-260619-CT-23 MW02-18 06/26/2019 14:00 N WG Grab 74 13.95 C 7.13 93 mV 411 uS/cm 0.0 ntu - mg/L 0.270 g/L

WG-56484-260619-CT-24 AG99-02 06/26/2019 15:00 N WG Grab 135 13.09 C 8.44 189 mV 103 uS/cm 0.0 ntu - mg/L 0.067 g/L

WG-56484-260619-CT-25 AG99-01 06/26/2019 16:30 N WG Grab 111 14:34 C 7.99 215 mV 165 uS/cm 4.1 ntu - mg/L 0.107 g/L

WG-56484-260619-CT-26 EBA11-1 06/26/2019 17:00 N WG Grab 42 11.36 C 7.78 235 mV 220 uS/cm 26.7 ntu - mg/L 0.144 g/L

WS-56484-250619-CT-01 SW03-17 06/25/2019 13:00 N WS Grab - 23.61 C 8.68 201 mV 22 uS/cm 9.7 ntu 4.69 mg/L 0.015 g/L

Campbell River (056484-52)

Q2 2019 EMP

M. Dyck & C. Thorne

GHD Ltd.

ALS Environmental Temperature DOTurbidityConductivityEh / ORP TDS

GROUNDWATER

SURFACE WATER

GHD 056484 (48)



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

27-JUN-19

Lab Work Order #:  L2300113

Date Received:GHD Limited

# 400 - 179 Colonnade Road
Ottawa  ON  K2E 7J4

ATTN: Airesse MacPhee
FINAL   
08-JUL-19 17:04 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Selam Worku
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 613-727-0510

NO2 + NO3 included as requested.Comments:  

056484-52Job Reference: 
73515713Project P.O. #: 

17-WG-56484-250619C of C Numbers: 
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2300113 CONTD....
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-1 WG-56484-250619-CT-07
M. Dyke/C. Thorne on 25-JUN-19 @ 10:45Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

66.7

29.6

7.79

57

30.0

<1.0

<1.0

30.0

<0.0050

0.82

<0.020

0.0279

0.0279

<0.0010

2.34

FIELD

FIELD

0.0022

<0.00010

<0.00010

0.00176

<0.00010

<0.000050

<0.010

<0.0000050

9.51

0.00014

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.43

<0.00010

<0.0000050

0.000131

<0.00050

<0.050

0.124

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-1

L2300113-2

WG-56484-250619-CT-07

WG-56484-250619-CT-08

M. Dyke/C. Thorne on 25-JUN-19 @ 10:45

M. Dyke/C. Thorne on 25-JUN-19 @ 12:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

0.000081

3.31

<0.000010

0.870

0.0141

0.69

<0.000010

<0.00010

<0.00030

<0.000010

0.00099

<0.0010

<0.00020

151

66.3

8.21

98

71.4

<1.0

<1.0

71.4

<0.0050

1.59

<0.020

0.237

0.237

<0.0010

2.68

FIELD

FIELD

0.0055

<0.00010

0.00056

0.00203

<0.00010

<0.000050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-2

L2300113-3

WG-56484-250619-CT-08

WG-56484-250619-CT-09

M. Dyke/C. Thorne on 25-JUN-19 @ 12:00

M. Dyke/C. Thorne on 25-JUN-19 @ 12:05

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

0.020

<0.0000050

23.3

0.00033

<0.00010

0.00023

<0.010

<0.000050

<0.0010

1.97

<0.00010

<0.0000050

0.000177

<0.00050

<0.050

0.582

0.000142

4.40

<0.000010

2.70

0.0404

0.86

<0.000010

<0.00010

<0.00030

0.000047

0.00254

<0.0010

<0.00020

150

65.6

8.21

98

71.7

<1.0

<1.0

71.7

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-3 WG-56484-250619-CT-09
M. Dyke/C. Thorne on 25-JUN-19 @ 12:05Sampled By:
WGMatrix:

Anions and Nutrients

Dissolved Metals

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

<0.0050

1.58

<0.020

0.228

0.228

<0.0010

2.68

FIELD

FIELD

0.0051

<0.00010

0.00055

0.00226

<0.00010

<0.000050

0.018

<0.0000050

23.0

0.00031

<0.00010

0.00046

<0.010

<0.000050

<0.0010

1.98

<0.00010

<0.0000050

0.000191

<0.00050

<0.050

0.587

0.000159

4.43

<0.000010

2.76

0.0416

0.80

<0.000010

<0.00010

<0.00030

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-3

L2300113-4

WG-56484-250619-CT-09

WG-56484-250619-CT-10

M. Dyke/C. Thorne on 25-JUN-19 @ 12:05

M. Dyke/C. Thorne on 25-JUN-19 @ 12:45

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

0.000049

0.00259

<0.0010

<0.00020

200

90.8

8.32

129

91.7

4.4

<1.0

96.1

<0.0050

3.65

<0.020

0.0676

0.0676

<0.0010

2.56

FIELD

FIELD

0.0036

<0.00010

0.00038

0.00134

<0.00010

<0.000050

0.018

<0.0000050

30.7

0.00024

<0.00010

0.00090

<0.010

<0.000050

<0.0010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

R4690172

R4690172

R4690172

R4690172

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-4

L2300113-5

WG-56484-250619-CT-10

WG-56484-250619-CT-11

M. Dyke/C. Thorne on 25-JUN-19 @ 12:45

M. Dyke/C. Thorne on 25-JUN-19 @ 15:30

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

3.46

<0.00010

<0.0000050

0.000100

<0.00050

<0.050

0.501

0.000076

4.42

<0.000010

1.91

0.0498

0.72

<0.000010

<0.00010

<0.00030

0.000081

0.00282

<0.0010

<0.00020

101

46.1

8.04

71

47.0

<1.0

<1.0

47.0

<0.0050

1.19

<0.020

0.0991

0.0991

<0.0010

2.41

FIELD

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-5

L2300113-6

WG-56484-250619-CT-11

WG-56484-250619-CT-12

M. Dyke/C. Thorne on 25-JUN-19 @ 15:30

M. Dyke/C. Thorne on 25-JUN-19 @ 16:30

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

FIELD

0.0060

<0.00010

0.00044

0.00066

<0.00010

<0.000050

<0.010

<0.0000050

15.8

0.00028

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.60

<0.00010

<0.0000050

0.000123

<0.00050

<0.050

0.283

0.000087

4.01

<0.000010

1.25

0.0248

0.74

<0.000010

<0.00010

<0.00030

0.000025

0.00324

<0.0010

<0.00020

159

63.0

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691065
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056484-52
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2300113-6 WG-56484-250619-CT-12
M. Dyke/C. Thorne on 25-JUN-19 @ 16:30Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

7.99

128

45.9

<1.0

<1.0

45.9

<0.0050

17.8

<0.020

0.113

0.113

<0.0010

2.22

FIELD

FIELD

0.0013

<0.00010

0.00017

0.00072

<0.00010

<0.000050

<0.010

<0.0000050

19.9

0.00033

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

3.22

<0.00010

<0.0000050

0.000121

<0.00050

<0.050

0.298

0.000097

4.63

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-6

L2300113-7

WG-56484-250619-CT-12

WG-56484-250619-CT-13

M. Dyke/C. Thorne on 25-JUN-19 @ 16:30

M. Dyke/C. Thorne on 25-JUN-19 @ 16:35

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

<0.000010

1.68

0.0357

0.64

<0.000010

<0.00010

<0.00030

0.000030

0.00331

<0.0010

<0.00020

159

66.0

7.99

121

45.5

<1.0

<1.0

45.5

<0.0050

17.7

<0.020

0.113

0.113

<0.0010

2.21

FIELD

FIELD

<0.0010

<0.00010

0.00017

0.00074

<0.00010

<0.000050

<0.010

<0.0000050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691897

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-7

L2300113-8

WG-56484-250619-CT-13

WG-56484-250619-CT-14

M. Dyke/C. Thorne on 25-JUN-19 @ 16:35

M. Dyke/C. Thorne on 25-JUN-19 @ 17:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

20.9

0.00031

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

3.35

<0.00010

<0.0000050

0.000134

<0.00050

<0.050

0.304

0.000137

4.52

<0.000010

1.73

0.0365

0.70

<0.000010

<0.00010

<0.00030

0.000029

0.00338

<0.0010

<0.00020

123

50.3

8.04

89

50.1

<1.0

<1.0

50.1

<0.0050

5.65

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125
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056484-52
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L2300113-8 WG-56484-250619-CT-14
M. Dyke/C. Thorne on 25-JUN-19 @ 17:00Sampled By:
WGMatrix:

Anions and Nutrients

Dissolved Metals

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

0.022

0.164

0.164

<0.0010

1.88

FIELD

FIELD

0.0050

<0.00010

0.00188

0.00128

<0.00010

<0.000050

<0.010

<0.0000050

15.6

0.00153

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

2.79

<0.00010

<0.0000050

0.000094

<0.00050

<0.050

0.843

0.000244

6.02

<0.000010

2.70

0.0297

0.55

<0.000010

<0.00010

<0.00030

0.000260

0.0162

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-8

L2300113-9

WG-56484-250619-CT-14

WG-56484-250619-CT-15

M. Dyke/C. Thorne on 25-JUN-19 @ 17:00

M. Dyke/C. Thorne on 25-JUN-19 @ 17:45

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

<0.0010

<0.00020

216

96.1

8.21

142

93.1

<1.0

<1.0

93.1

<0.0050

9.14

0.022

0.377

0.377

<0.0010

2.25

FIELD

FIELD

0.0123

<0.00010

0.00010

0.00086

<0.00010

<0.000050

<0.010

0.0000085

30.0

0.00081

<0.00010

0.00038

0.014

<0.000050

<0.0010

5.14

0.00124

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

R4690172

R4690172

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-9

L2300113-10

WG-56484-250619-CT-15

WG-56484-250619-CT-16

M. Dyke/C. Thorne on 25-JUN-19 @ 17:45

M. Dyke/C. Thorne on 25-JUN-19 @ 18:30

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

<0.0000050

0.000080

<0.00050

<0.050

0.356

0.000150

4.85

<0.000010

3.17

0.0765

0.63

<0.000010

<0.00010

0.00051

0.000145

0.00300

<0.0010

<0.00020

619

335

8.14

411

335

<1.0

<1.0

335

<0.0050

6.65

<0.020

2.40

2.40

0.0028

6.22

FIELD

FIELD

<0.0010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
19

L2300113-10

L2300113-11

WG-56484-250619-CT-16

WG-56484-250619-CT-17

M. Dyke/C. Thorne on 25-JUN-19 @ 18:30

M. Dyke/C. Thorne on 25-JUN-19 @ 19:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

28-JUN-19

30-JUN-19

<0.00010

<0.00010

0.00838

<0.00010

<0.000050

0.035

0.0000149

99.5

0.00104

<0.00010

0.00034

<0.010

<0.000050

<0.0010

20.9

0.00013

<0.0000050

<0.000050

<0.00050

<0.050

1.48

<0.000050

12.0

<0.000010

7.24

0.217

2.10

<0.000010

<0.00010

<0.00030

0.000322

0.00155

<0.0010

<0.00020

832

385

7.99

533

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691065

R4691065

R4691756
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L2300113-11 WG-56484-250619-CT-17
M. Dyke/C. Thorne on 25-JUN-19 @ 19:00Sampled By:
WGMatrix:

Physical Tests
Anions and Nutrients

Dissolved Metals

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

366

<1.0

<1.0

366

<0.0050

53.6

<0.10

1.15

1.15

<0.0050

15.3

FIELD

FIELD

0.0114

<0.00010

0.00013

0.0160

<0.00010

<0.000050

0.199

0.0000374

111

<0.00010

0.00035

0.00243

0.013

<0.000050

<0.0010

26.2

0.116

<0.0000050

0.000095

0.00105

<0.050

2.23

<0.000050

12.6

<0.000010

24.4

1.0

1.0

1.0

1.0

0.0050

2.5

0.10

0.025

0.025

0.0050

1.5

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

DLDS

DLDS

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690674

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2300113-11 WG-56484-250619-CT-17
M. Dyke/C. Thorne on 25-JUN-19 @ 19:00Sampled By:
WGMatrix:

Dissolved Metals
Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

0.286

5.63

<0.000010

<0.00010

<0.00090

0.000825

0.00169

0.0010

<0.00020

0.00020

0.50

0.000010

0.00010

0.00090

0.000010

0.00050

0.0010

0.00020

DLM

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

L2300113 CONTD....

18PAGE of

056484-52

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLDS

DLM

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

Method Reference**

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2300113-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9
L2300113-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9
L2300113-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9
L2300113-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   
19
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The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-WG-56484-250619

Version:  FINAL   
19



Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300113

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

Water

Water

Water

Water

R4691065

R4692125

R4691065

R4692125

Batch

Batch

Batch

Batch

CRM

CRM

DUP

MB

MB

DUP

LCS

MB

MS

CRM

CRM

DUP

MB

MB

DUP

LCS

WG3090803-3

WG3090823-3

WG3090803-5

WG3090803-1

WG3090823-1

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

WG3090803-4

WG3090823-4

WG3090803-5

WG3090803-1

WG3090823-1

WG3090902-3

WG3090902-2

VA-ALK-TITR-CONTROL

VA-ALK-TITR-CONTROL

L2299598-2

L2298732-1

L2298732-3

VA-EC-PCT-CONTROL

VA-EC-PCT-CONTROL

L2299598-2

L2298732-1

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Conductivity

Conductivity

Fluoride (F)

103.1

101.5

254

<1.0

<1.0

450

94.9

<0.50

98.7

103.7

103.3

436

<2.0

<2.0

<0.40

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

0.5

5.7

1.1

N/A

20

20

10

20

85-115

85-115

90-110

75-125

90-110

90-110

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

%

uS/cm

uS/cm

uS/cm

mg/L

255

425

441

<0.40

1

1

0.5

2

2

RPD-NA
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Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300113

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4692125

R4692176

R4690172

Batch

Batch

Batch

LCS

MB

MS

DUP

DUP

LCS

LCS

MB

MB

MS

MS

DUP

WG3090902-2

WG3090902-1

WG3090902-4

WG3093169-3

WG3093169-7

WG3093169-2

WG3093169-6

WG3093169-1

WG3093169-5

WG3093169-4

WG3093169-8

WG3090822-3

L2298732-3

L2300035-1

L2300185-1

L2298732-1

L2300116-1

L2300113-1

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

94.7

<0.020

99.4

<0.0000050

<0.0000050

102.4

102.3

<0.0000050

<0.0000050

89.9

97.9

0.0027

<0.00010

<0.00010

0.00174

<0.00010

<0.000050

<0.010

<0.0000050

9.51

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

N/A

N/A

20

N/A

N/A

1.1

N/A

N/A

N/A

N/A

0.1

20

20

20

20

20

20

20

20

20

20

20

90-110

75-125

80-120

80-120

70-130

70-130

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0000050

<0.0000050

0.0022

<0.00010

<0.00010

0.00176

<0.00010

<0.000050

<0.010

<0.0000050

9.51

0.02

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300113

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4690172Batch
DUP

LCS

WG3090822-3

WG3090822-2

L2300113-1
Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

0.00014

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.44

<0.00010

0.000137

<0.00050

<0.050

0.128

0.000068

3.29

<0.000010

0.877

0.0143

0.64

<0.000010

<0.00010

<0.00030

<0.000010

0.00099

<0.0010

<0.00020

101.9

105.0

97.5

101.5

94.4

96.7

88.9

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

0.2

N/A

N/A

N/A

N/A

N/A

0.9

N/A

4.4

N/A

N/A

3.5

17

0.5

N/A

0.8

1.3

7.5

N/A

N/A

N/A

N/A

0.4

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

0.00014

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.43

<0.00010

0.000131

<0.00050

<0.050

0.124

0.000081

3.31

<0.000010

0.870

0.0141

0.69

<0.000010

<0.00010

<0.00030

<0.000010

0.00099

<0.0010

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300113

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4690172Batch
LCS

MB

WG3090822-2

WG3090822-1

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

97.4

93.2

99.2

97.6

95.3

100.9

95.4

94.1

98.6

99.5

92.9

96.8

105.0

100.5

98.1

108.7

99.3

99.4

98.9

100.1

94.8

98.8

93.5

98.5

99.3

99.5

93.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300113

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4690172Batch
MB

MS

WG3090822-1

WG3090822-4 L2300113-2

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.00020

96.2

101.4

95.2

97.4

97.8

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300113

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

Water

Water

R4690172

R4691378

Batch

Batch

MS

DUP

LCS

WG3090822-4

WG3091155-3

WG3091155-2

L2300113-2

L2298732-1

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

94.8

95.4

98.7

N/A

95.6

95.7

95.7

97.1

92.6

95.0

N/A

96.9

94.2

95.9

93.0

95.2

97.6

92.0

100.8

N/A

N/A

99.4

92.7

96.2

94.4

94.0

95.2

102.6

96.2

0.546

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-196.1 20

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

MS-B

MS-B

MS-B

MS-B

0.580
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300113

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

Water

Water

Water

Water

R4691378

R4691897

R4692125

R4692125

Batch

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3091155-2

WG3091155-1

WG3091155-4

WG3091853-3

WG3091853-2

WG3091853-1

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

L2298732-2

L2299932-3

L2298732-1

L2298732-3

L2298732-1

L2298732-3

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

94.6

<0.0050

98.5

0.298

97.8

<0.0050

0.071

94.5

<0.0010

97.4

1.52

97.0

<0.0050

101.2

30-JUN-19

30-JUN-19

30-JUN-19

30-JUN-19

30-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

4.2

4.5

2.7

20

20

20

85-115

75-125

85-115

90-110

75-125

90-110

75-125

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.285

0.068

1.48

0.005

0.005

0.001

0.005
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Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300113

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Water

Water

Water

R4691065

R4692125

R4691756

Batch

Batch

Batch

CRM

CRM

DUP

DUP

LCS

MB

MS

DUP

LCS

MB

WG3090803-2

WG3090823-2

WG3090803-5

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

WG3092632-3

WG3092632-2

WG3092632-1

VA-PH7-BUF

VA-PH7-BUF

L2299598-2

L2298732-1

L2298732-3

L2300113-1

pH

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

7.01

7.01

8.49

830

96.0

<0.30

98.5

47

104.4

<10

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

30-JUN-19

30-JUN-19

30-JUN-19

0.02

6.0

19

0.3

20

20

6.9-7.1

6.9-7.1

90-110

75-125

85-115

pH

pH

pH

mg/L

%

mg/L

%

mg/L

%

mg/L

8.47

781

57

0.3

10

J
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Quality Control Report

Page 9 of

Report Date: 08-JUL-19Workorder: L2300113

Sample Parameter Qualifier Definitions:

Description Qualifier      

DLDS

J

MS-B

RPD-NA

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Quality Control Report

Page 10 of

Report Date: 08-JUL-19Workorder: L2300113

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5
6
7
8
9

10
11

1
2
3
4
5
6
7
8
9

10
11

1
2
3
4
5
6
7
8
9

10
11

25-JUN-19 10:45
25-JUN-19 12:00
25-JUN-19 12:05
25-JUN-19 12:45
25-JUN-19 15:30
25-JUN-19 16:30
25-JUN-19 16:35
25-JUN-19 17:00
25-JUN-19 17:45
25-JUN-19 18:30
25-JUN-19 19:00

25-JUN-19 10:45
25-JUN-19 12:00
25-JUN-19 12:05
25-JUN-19 12:45
25-JUN-19 15:30
25-JUN-19 16:30
25-JUN-19 16:35
25-JUN-19 17:00
25-JUN-19 17:45
25-JUN-19 18:30
25-JUN-19 19:00

25-JUN-19 10:45
25-JUN-19 12:00
25-JUN-19 12:05
25-JUN-19 12:45
25-JUN-19 15:30
25-JUN-19 16:30
25-JUN-19 16:35
25-JUN-19 17:00
25-JUN-19 17:45
25-JUN-19 18:30
25-JUN-19 19:00

28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48
28-JUN-19 12:48

29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17

29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17
29-JUN-19 08:17

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3

74
73
73
72
69
68
68
68
67
66
66

4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT

EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days
days
days
days
days
days
days
days
days
days
days

days
days
days
days
days
days
days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2300113 were received on 27-JUN-19 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

11



Quality Control Report

Page 11 of

Report Date: 08-JUL-19Workorder: L2300113

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

27-JUN-19

Lab Work Order #:  L2300116

Date Received:GHD Limited

# 400 - 179 Colonnade Road
Ottawa  ON  K2E 7J4

ATTN: Airesse MacPhee
FINAL   
08-JUL-19 17:04 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Selam Worku
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 613-727-0510

NO2 + NO3 included as requested.Comments:  

056484-52Job Reference: 
73515713Project P.O. #: 

17-WG-56484-250619C of C Numbers: 
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2300116 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
6

L2300116-1 WS-56484-250619-CT-01
M. Dyke/ C. Thorne on 25-JUN-19 @ 13:00Sampled By:
WSMatrix:

Physical Tests

Anions and Nutrients

Total Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29.9

8.01

7.11

37

7.4

<1.0

<1.0

7.4

<0.0050

3.54

<0.020

<0.0051

<0.0050

<0.0010

0.99

0.0322

<0.00010

0.00024

0.00129

<0.00010

<0.000050

<0.010

<0.0000050

1.87

<0.00010

<0.00010

<0.00050

0.044

<0.000050

<0.0010

0.855

0.00342

<0.0000050

<0.000050

<0.00050

<0.050

0.165

<0.000050

2.56

2.0

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.10

R4691065

R4691065

R4691756

R4691065

R4691065

R4691065

R4691065

R4691378

R4692125

R4692125

R4692125

R4692125

R4692125

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
6

L2300116-1 WS-56484-250619-CT-01
M. Dyke/ C. Thorne on 25-JUN-19 @ 13:00Sampled By:
WSMatrix:

Total Metals

Dissolved Metals

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

02-JUL-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

<0.000010

2.72

0.00901

<0.50

<0.000010

<0.00010

0.00031

<0.000010

<0.00050

<0.0030

<0.00020

FIELD

FIELD

0.0288

<0.00010

0.00012

0.00121

<0.00010

<0.000050

<0.010

<0.0000050

1.81

<0.00010

<0.00010

0.00022

0.037

<0.000050

<0.0010

0.846

0.00229

<0.0000050

<0.000050

<0.00050

<0.050

0.135

<0.000050

2.52

<0.000010

2.83

0.00872

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0030

0.00020

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4691700

R4689761

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4692176

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2300116-1 WS-56484-250619-CT-01
M. Dyke/ C. Thorne on 25-JUN-19 @ 13:00Sampled By:
WSMatrix:

Dissolved Metals
Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

<0.50

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172

R4690172



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Total Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Total Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

L2300116 CONTD....

5PAGE of

056484-52

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2300116-1
L2300116-1
L2300116-1
L2300116-1

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   
6



TDS-VA

Reference Information

Total Dissolved Solids by 
Gravimetric

L2300116 CONTD....

6PAGE of

056484-52

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

Water APHA 2540 C - GRAVIMETRIC

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-WG-56484-250619

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4691065

R4692125

R4691065

R4692125

R4692176

Batch

Batch

Batch

Batch

Batch

CRM

MB

DUP

LCS

MB

MS

CRM

MB

DUP

LCS

MB

MS

DUP

LCS

MB

WG3090823-3

WG3090823-1

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

WG3090823-4

WG3090823-1

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

WG3093169-7

WG3093169-6

WG3093169-5

VA-ALK-TITR-CONTROL

L2298732-1

L2298732-3

VA-EC-PCT-CONTROL

L2298732-1

L2298732-3

L2300185-1

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

101.5

<1.0

450

94.9

<0.50

98.7

103.3

<2.0

<0.40

94.7

<0.020

99.4

<0.0000050

102.3

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

02-JUL-19

5.7

N/A

N/A

20

20

20

85-115

90-110

75-125

90-110

90-110

75-125

80-120

%

mg/L

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

mg/L

%

mg/L

%

425

<0.40

<0.0000050

1

0.5

2

0.02

RPD-NA

RPD-NA

13



Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4692176

R4692176

R4690172

Batch

Batch

Batch

MB

MS

DUP

DUP

DUP

DUP

LCS

MB

MS

MS

MS

MS

DUP

WG3093169-5

WG3093169-8

WG3093700-1

WG3093700-3

WG3093700-7

WG3093700-9

WG3093700-12

WG3093700-11

WG3093700-10

WG3093700-2

WG3093700-4

WG3093700-8

WG3090822-3

L2300116-1

L2300517-1

L2300477-2

L2301141-1

L2301141-18

L2301141-19

L2298776-1

L2300474-1

L2301141-2

L2300113-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.0000050

97.9

0.0000092

<0.0000050

<0.0000050

<0.0000050

102.4

<0.0000050

101.7

94.4

94.2

104.6

0.0027

<0.00010

<0.00010

0.00174

<0.00010

<0.000050

<0.010

<0.0000050

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

18

N/A

N/A

N/A

20

N/A

N/A

1.1

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

70-130

80-120

70-130

70-130

70-130

70-130

mg/L

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0000110

N/A

<0.0000050

<0.0000050

0.0022

<0.00010

<0.00010

0.00176

<0.00010

<0.000050

<0.010

<0.0000050

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4690172Batch
DUP

LCS

WG3090822-3

WG3090822-2

L2300113-1
Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

9.51

0.00014

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.44

<0.00010

0.000137

<0.00050

<0.050

0.128

0.000068

3.29

<0.000010

0.877

0.0143

0.64

<0.000010

<0.00010

<0.00030

<0.000010

0.00099

<0.0010

<0.00020

101.9

105.0

97.5

101.5

94.4

96.7

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

0.1

0.2

N/A

N/A

N/A

N/A

N/A

0.9

N/A

4.4

N/A

N/A

3.5

17

0.5

N/A

0.8

1.3

7.5

N/A

N/A

N/A

N/A

0.4

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

9.51

0.00014

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.43

<0.00010

0.000131

<0.00050

<0.050

0.124

0.000081

3.31

<0.000010

0.870

0.0141

0.69

<0.000010

<0.00010

<0.00030

<0.000010

0.00099

<0.0010

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

13



Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4690172Batch
LCS

MB

WG3090822-2

WG3090822-1

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

88.9

97.4

93.2

99.2

97.6

95.3

100.9

95.4

94.1

98.6

99.5

92.9

96.8

105.0

100.5

98.1

108.7

99.3

99.4

98.9

100.1

94.8

98.8

93.5

98.5

99.3

99.5

93.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4690172Batch
MB

MS

WG3090822-1

WG3090822-4 L2300113-2

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.00020

96.2

101.4

95.2

97.4

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4690172Batch
MSWG3090822-4 L2300113-2

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

97.8

94.8

95.4

98.7

N/A

95.6

95.7

95.7

97.1

92.6

95.0

N/A

96.9

94.2

95.9

93.0

95.2

97.6

92.0

100.8

N/A

N/A

99.4

92.7

96.2

94.4

94.0

95.2

102.6

96.2

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4690172Batch
DUPWG3090882-3 L2300116-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

0.0325

<0.00010

0.00023

0.00128

<0.00010

<0.000050

<0.010

<0.0000050

1.91

0.00010

<0.00010

<0.00050

0.044

<0.000050

<0.0010

0.852

0.00331

<0.000050

<0.00050

<0.050

0.165

<0.000050

2.56

<0.000010

2.69

0.00928

<0.50

<0.000010

<0.00010

0.00041

<0.000010

<0.00050

<0.0030

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

1.2

N/A

1.5

0.5

N/A

N/A

N/A

N/A

2.1

N/A

N/A

N/A

0.7

N/A

N/A

0.4

3.1

N/A

N/A

N/A

0.1

N/A

0.0

N/A

1.1

2.9

N/A

N/A

N/A

0.00010

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

0.0006

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0322

<0.00010

0.00024

0.00129

<0.00010

<0.000050

<0.010

<0.0000050

1.87

<0.00010

<0.00010

<0.00050

0.044

<0.000050

<0.0010

0.855

0.00342

<0.000050

<0.00050

<0.050

0.165

<0.000050

2.56

<0.000010

2.72

0.00901

<0.50

<0.000010

<0.00010

0.00031

<0.000010

<0.00050

<0.0030

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

13



Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4690172Batch
DUP

LCS

WG3090882-3

WG3090882-2

L2300116-1
Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

<0.0030

<0.00020

106.3

108.9

98.2

103.0

97.5

100.4

94.3

100.3

98.8

98.3

97.9

97.0

99.8

99.3

100.2

102.1

100.0

99.6

97.3

101.2

103.5

97.0

103.8

103.1

104.6

103.8

102.2

99.3

102.3

98.0

100.6

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

N/A

N/A

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.0030

<0.00020

RPD-NA

RPD-NA
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Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4690172Batch
LCS

MB

WG3090882-2

WG3090882-1

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

100.1

103.4

99.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.50

<0.000010

<0.00010

<0.00030

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.5

0.00001

0.0001

0.0003
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Quality Control Report
Page 10 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

Water

Water

Water

Water

Water

R4690172

R4691378

R4692125

R4692125

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3090882-1

WG3091155-3

WG3091155-2

WG3091155-1

WG3091155-4

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

L2298732-1

L2298732-2

L2298732-1

L2298732-3

L2298732-1

L2298732-3

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.000010

<0.00050

<0.0030

<0.00020

0.546

94.6

<0.0050

98.5

0.071

94.5

<0.0010

97.4

1.52

97.0

<0.0050

101.2

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

30-JUN-19

30-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

6.1

4.5

2.7

20

20

20

85-115

75-125

90-110

75-125

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.580

0.068

1.48

0.00001

0.0005

0.003

0.0002

0.005

0.001

0.005
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Quality Control Report
Page 11 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Water

Water

Water

R4691065

R4692125

R4691756

Batch

Batch

Batch

CRM

DUP

LCS

MB

MS

DUP

LCS

MB

WG3090823-2

WG3090902-3

WG3090902-2

WG3090902-1

WG3090902-4

WG3092632-3

WG3092632-2

WG3092632-1

VA-PH7-BUF

L2298732-1

L2298732-3

L2300113-1

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

7.01

830

96.0

<0.30

98.5

47

104.4

<10

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

30-JUN-19

30-JUN-19

30-JUN-19

6.0

19

20

20

6.9-7.1

90-110

75-125

85-115

pH

mg/L

%

mg/L

%

mg/L

%

mg/L

781

57

0.3

10

13



Quality Control Report

Page 12 of

Report Date: 08-JUL-19Workorder: L2300116

Sample Parameter Qualifier Definitions:

Description Qualifier      

DLDS

J

MS-B

RPD-NA

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Quality Control Report

Page 13 of

Report Date: 08-JUL-19Workorder: L2300116

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients
1

1

1

25-JUN-19 13:00

25-JUN-19 13:00

25-JUN-19 13:00

28-JUN-19 12:48

29-JUN-19 08:17

29-JUN-19 08:17

0.25

3

3

72

4

4

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHT

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2300116 were received on 27-JUN-19 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

28-JUN-19

Lab Work Order #:  L2300898

Date Received:GHD Limited

# 400 - 179 Colonnade Road
Ottawa  ON  K2E 7J4

ATTN: Airesse MacPhee
FINAL   
08-JUL-19 16:34 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Selam Worku
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 613-727-0510

056484-52Job Reference: 
73515713Project P.O. #: 

17-WG-56484-260619C of C Numbers: 
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2300898 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2300898-1 WG-56484-260619-CT-18
C. Thorne/ M. Dyke on 26-JUN-19 @ 10:15Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

477

233

8.00

245

235

<1.0

<1.0

235

4.35

17.1

<0.020

0.0784

0.0447

0.0337

4.61

FIELD

FIELD

0.0210

<0.00010

0.00070

0.0103

<0.00010

<0.000050

0.147

0.0000320

79.9

<0.00010

0.00040

0.00263

0.262

0.000055

<0.0010

8.19

2.47

<0.0000050

0.000557

0.00184

<0.050

4.82

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.13

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

R4691805

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805

R4692694

R4692125

R4692125

R4692125

R4692125

R4692125

R4691983

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692983

R4692102

R4692102

R4692102

R4692102



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2300898-1

L2300898-2

WG-56484-260619-CT-18

WG-56484-260619-CT-19

C. Thorne/ M. Dyke on 26-JUN-19 @ 10:15

C. Thorne/ M. Dyke on 26-JUN-19 @ 10:20

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

<0.000050

7.33

<0.000010

20.2

0.236

1.22

<0.000010

0.00014

<0.00030

0.000135

<0.00050

0.0068

<0.00020

387

179

8.23

232

182

<1.0

<1.0

182

2.61

20.7

0.027

<0.0051

<0.0050

<0.0010

2.89

FIELD

FIELD

0.0049

<0.00010

0.00183

0.00929

<0.00010

<0.000050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.13

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4691805

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805

R4692694

R4692125

R4692125

R4692125

R4692125

R4692125

R4691983

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2300898-2

L2300898-3

WG-56484-260619-CT-19

WG-56484-260619-CT-20

C. Thorne/ M. Dyke on 26-JUN-19 @ 10:20

C. Thorne/ M. Dyke on 26-JUN-19 @ 11:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

0.071

0.0000163

61.9

<0.00010

<0.00010

<0.00020

0.268

<0.000050

<0.0010

6.04

1.01

<0.0000050

0.000312

0.00052

<0.050

3.15

<0.000050

6.84

<0.000010

11.8

0.156

0.69

<0.000010

<0.00010

<0.00030

0.000095

<0.00050

<0.0010

<0.00020

231

129

8.20

159

121

<1.0

<1.0

121

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692983

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4691805

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2300898-3 WG-56484-260619-CT-20
C. Thorne/ M. Dyke on 26-JUN-19 @ 11:00Sampled By:
WGMatrix:

Anions and Nutrients

Dissolved Metals

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

<0.0050

4.60

0.020

0.807

0.807

<0.0010

2.11

FIELD

FIELD

0.0038

<0.00010

0.00011

0.00628

<0.00010

<0.000050

0.025

<0.0000050

34.5

0.00236

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

10.3

<0.00010

<0.0000050

0.000060

<0.00050

<0.050

0.452

0.000118

8.50

<0.000010

4.45

0.0644

<0.50

<0.000010

<0.00010

<0.00030

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

R4691897

R4692125

R4692125

R4692125

R4692125

R4692125

R4691983

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692628

R4692983

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2300898-3

L2300898-4

WG-56484-260619-CT-20

WG-56484-260619-CT-21

C. Thorne/ M. Dyke on 26-JUN-19 @ 11:00

C. Thorne/ M. Dyke on 26-JUN-19 @ 12:05

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

0.000172

0.00328

<0.0010

<0.00020

82.9

39.3

7.85

58

40.2

<1.0

<1.0

40.2

<0.0050

0.83

0.021

0.0487

0.0487

<0.0010

2.55

FIELD

FIELD

0.0054

<0.00010

0.00065

0.00065

<0.00010

<0.000050

<0.010

0.0000057

12.2

0.00097

<0.00010

0.00117

0.023

0.000160

<0.0010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

R4692102

R4692102

R4692102

R4692102

R4691805

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805

R4691897

R4692125

R4692125

R4692125

R4692125

R4692125

R4691983

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102
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L2300898-4

L2300898-5

WG-56484-260619-CT-21

WG-56484-260619-CT-22

C. Thorne/ M. Dyke on 26-JUN-19 @ 12:05

C. Thorne/ M. Dyke on 26-JUN-19 @ 12:20

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

2.16

0.00102

<0.0000050

0.000302

<0.00050

<0.050

0.285

0.000130

5.54

<0.000010

1.55

0.0189

<0.50

<0.000010

<0.00010

<0.00030

0.000012

0.00535

0.0093

<0.00020

<2.0

<0.50

5.63

<10

<1.0

<1.0

<1.0

<1.0

<0.0050

<0.50

<0.020

<0.0051

<0.0050

<0.0010

<0.30

FIELD

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

R4692102

R4692102

R4692983

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4691805

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805

R4691897

R4692125

R4692125

R4692125

R4692125

R4692125

R4691983
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L2300898-5

L2300898-6

WG-56484-260619-CT-22

WG-56484-260619-CT-23

C. Thorne/ M. Dyke on 26-JUN-19 @ 12:20

C. Thorne/ M. Dyke on 26-JUN-19 @ 14:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

FIELD

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.00020

553

156

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692628

R4692983

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4691805
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L2300898-6 WG-56484-260619-CT-23
C. Thorne/ M. Dyke on 26-JUN-19 @ 14:00Sampled By:
WGMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

8.09

292

259

<1.0

<1.0

259

11.8

27.6

<0.050

<0.0051

<0.0050

<0.0010

3.02

FIELD

FIELD

0.0062

<0.00010

0.00025

0.0253

<0.00010

<0.000050

0.546

0.0000846

46.9

0.00012

0.00118

0.0143

0.028

<0.000050

<0.0010

9.42

1.91

0.0000067

0.000857

0.00239

<0.050

11.3

<0.000050

14.2

0.10

20

1.0

1.0

1.0

1.0

0.25

0.50

0.050

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

DLCI

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805

R4692694

R4692125

R4692125

R4692125

R4692125

R4692125

R4691983

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692983

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2300898-6

L2300898-7

WG-56484-260619-CT-23

WG-56484-260619-CT-24

C. Thorne/ M. Dyke on 26-JUN-19 @ 14:00

C. Thorne/ M. Dyke on 26-JUN-19 @ 15:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

<0.000010

42.0

0.231

0.75

<0.000010

<0.00010

<0.00030

0.000255

0.00169

<0.0010

<0.00020

140

75.5

8.09

88

71.9

<1.0

<1.0

71.9

<0.0050

1.31

<0.020

0.138

0.138

<0.0010

2.86

FIELD

FIELD

0.0058

<0.00010

0.00251

0.00348

<0.00010

<0.000050

<0.010

<0.0000050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4691805

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805

R4692694

R4692125

R4692125

R4692125

R4692125

R4692125

R4691983

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692628

R4692102
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2300898-7

L2300898-8

WG-56484-260619-CT-24

WG-56484-260619-CT-25

C. Thorne/ M. Dyke on 26-JUN-19 @ 15:00

C. Thorne/ M. Dyke on 26-JUN-19 @ 16:30

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

30-JUN-19

29-JUN-19

24.4

0.00058

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

3.54

<0.00010

<0.0000050

0.000139

<0.00050

<0.050

1.25

0.000170

5.43

<0.000010

1.34

0.0281

0.55

<0.000010

<0.00010

<0.00030

0.000098

0.0228

<0.0010

<0.00020

228

130

8.24

141

121

<1.0

<1.0

121

<0.0050

2.59

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692628

R4692983

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4691805

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805

R4691897

R4692125
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2300898-8 WG-56484-260619-CT-25
C. Thorne/ M. Dyke on 26-JUN-19 @ 16:30Sampled By:
WGMatrix:

Anions and Nutrients

Dissolved Metals

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

<0.020

0.249

0.249

<0.0010

3.06

FIELD

FIELD

0.0047

<0.00010

0.00080

0.00232

<0.00010

<0.000050

<0.010

<0.0000050

42.8

0.00042

<0.00010

0.00029

<0.010

<0.000050

<0.0010

5.71

0.00017

<0.0000050

0.000114

<0.00050

<0.050

0.870

0.000105

6.12

<0.000010

2.24

0.0637

0.67

<0.000010

<0.00010

<0.00030

0.000086

0.00541

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

R4692125

R4692125

R4692125

R4692125

R4691983

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692628

R4692983

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
16

L2300898-8

L2300898-9

WG-56484-260619-CT-25

WG-56484-260619-CT-26

C. Thorne/ M. Dyke on 26-JUN-19 @ 16:30

C. Thorne/ M. Dyke on 26-JUN-19 @ 17:00

Sampled By:

Sampled By:

WG

WG

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

29-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

30-JUN-19

29-JUN-19

29-JUN-19

04-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

28-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

0.0013

<0.00020

299

164

8.18

196

133

<1.0

<1.0

133

<0.0050

10.5

<0.020

0.408

0.369

0.0386

14.3

FIELD

FIELD

0.0062

<0.00010

0.00020

0.00431

<0.00010

<0.000050

0.081

<0.0000050

48.6

0.00146

<0.00010

0.00036

<0.010

<0.000050

<0.0010

10.4

0.00932

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

R4692102

R4692102

R4691805

R4691805

R4693686

R4691805

R4691805

R4691805

R4691805

R4691897

R4692125

R4692125

R4692125

R4692125

R4692125

R4691983

R4690662

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2300898-9 WG-56484-260619-CT-26
C. Thorne/ M. Dyke on 26-JUN-19 @ 17:00Sampled By:
WGMatrix:

Dissolved Metals
Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-JUL-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

28-JUN-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

<0.0000050

0.000069

<0.00050

<0.050

0.717

0.000098

6.68

<0.000010

5.30

0.102

4.68

<0.000010

<0.00010

0.00037

0.000288

0.00484

<0.0010

<0.00020

0.0000050

0.000050

0.00050

0.050

0.050

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.000010

0.00010

0.00030

0.000010

0.00050

0.0010

0.00020

R4692983

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102

R4692102



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

L2300898 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLCI

MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

Method Reference**

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2300898-1, -2, -3, -4, -5, -6, -7, -8, -9
L2300898-1, -2, -3, -4, -5, -6, -7, -8, -9
L2300898-1, -2, -3, -4, -5, -6, -7, -8, -9

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   
16
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The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-WG-56484-260619

Version:  FINAL   
16



Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300898

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4691805

R4692125

R4691805

R4692125

R4692983

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

DUP

LCS

MB

MS

CRM

DUP

MB

DUP

LCS

MB

DUP

LCS

WG3092044-3

WG3092044-5

WG3092044-1

WG3092059-3

WG3092059-2

WG3092059-1

WG3092059-4

WG3092044-4

WG3092044-5

WG3092044-1

WG3092059-3

WG3092059-2

WG3092059-1

WG3093487-7

WG3093487-6

VA-ALK-TITR-CONTROL

L2300903-1

L2300035-6

L2300004-1

VA-EC-PCT-CONTROL

L2300903-1

L2300035-6

L2300898-1

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

102.3

38.6

<1.0

<0.50

94.9

<0.50

100.2

100.0

456

<2.0

<0.020

94.4

<0.020

<0.0000050

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

1.3

N/A

0.0

N/A

N/A

20

20

10

20

20

85-115

90-110

75-125

90-110

90-110

%

mg/L

mg/L

mg/L

%

mg/L

%

%

uS/cm

uS/cm

mg/L

%

mg/L

mg/L

38.1

<0.50

456

<0.020

<0.0000050

1

0.5

2

0.02

RPD-NA

RPD-NA

RPD-NA

9



Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300898

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4692983

R4692102

Batch

Batch

LCS

MB

MS

DUP

WG3093487-6

WG3093487-5

WG3093487-8

WG3091841-3

L2300620-1

L2300618-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

102.6

<0.0000050

92.8

0.0036

<0.00010

0.00077

0.0170

<0.00010

<0.000050

<0.010

0.0000703

31.0

0.00036

<0.00010

0.00021

<0.010

<0.000050

<0.0010

1.50

0.00021

<0.000050

<0.00050

<0.050

0.590

0.000074

5.75

<0.000010

1.60

03-JUL-19

03-JUL-19

03-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

0.7

N/A

2.4

2.8

N/A

N/A

N/A

1.3

4.5

1.4

N/A

1.4

N/A

N/A

N/A

2.5

20

N/A

N/A

N/A

5.3

6.0

1.9

N/A

3.3

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0036

<0.00010

0.00079

0.0175

<0.00010

<0.000050

<0.010

0.0000712

32.4

0.00036

<0.00010

0.00020

<0.010

<0.000050

<0.0010

1.54

0.00025

<0.000050

<0.00050

<0.050

0.622

0.000070

5.86

<0.000010

1.66

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

9



Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300898

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4692102Batch
DUP

LCS

WG3091841-3

WG3091841-2

L2300618-1
Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

0.100

<0.50

<0.000010

<0.00010

<0.00030

0.000024

0.00071

<0.0010

<0.00020

103.3

100.5

103.4

104.7

93.9

105.7

96.4

100.7

98.4

107.0

103.3

101.7

89.8

97.2

97.2

109.6

104.9

103.5

104.1

106.4

112.1

101.0

99.7

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

2.6

N/A

N/A

N/A

N/A

14

3.1

N/A

N/A

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

60-140

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.103

<0.50

<0.000010

<0.00010

<0.00030

0.000027

0.00074

<0.0010

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

9



Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300898

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4692102Batch
LCS

MB

WG3091841-2

WG3091841-1

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

104.2

104.8

102.1

88.4

98.9

101.8

100.7

94.5

103.5

106.0

94.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000050

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00005
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300898

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4692102Batch
MB

MS

WG3091841-1

WG3091841-4 L2300618-2

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.00020

101.3

99.9

105.8

94.2

99.0

93.2

96.5

111.3

N/A

105.7

101.4

102.7

97.3

96.5

104.1

N/A

102.7

100.4

103.9

104.4

112.7

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.05

0.00001

0.05

0.0002

0.5

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300898

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4692102

R4691897

R4692694

R4692125

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

DUP

MS

DUP

LCS

MB

MS

WG3091841-4

WG3091853-3

WG3091853-2

WG3091853-1

WG3093886-3

WG3093886-4

WG3092059-3

WG3092059-2

WG3092059-1

WG3092059-4

L2300618-2

L2299932-3

L2300898-7

L2300898-7

L2300035-6

L2300004-1

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

109.5

112.7

101.4

94.6

N/A

108.1

95.2

99.8

104.6

91.4

102.1

106.9

92.8

0.298

97.8

<0.0050

<0.0050

97.4

<0.0010

93.8

<0.0010

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

30-JUN-19

30-JUN-19

30-JUN-19

02-JUL-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

4.2

N/A

N/A

20

20

20

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

75-125

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

MS-B

0.285

<0.0050

<0.0010

0.005

0.001

RPD-NA

RPD-NA
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 08-JUL-19Workorder: L2300898

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Water

Water

Water

Water

Water

R4692125

R4692125

R4691805

R4692125

R4693686

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

CRM

DUP

DUP

LCS

MB

MS

DUP

LCS

MB

WG3092059-4

WG3092059-3

WG3092059-2

WG3092059-1

WG3092059-4

WG3092044-2

WG3092044-5

WG3092059-3

WG3092059-2

WG3092059-1

WG3092059-4

WG3093927-12

WG3093927-11

WG3093927-10

L2300004-1

L2300035-6

L2300004-1

VA-PH7-BUF

L2300903-1

L2300035-6

L2300004-1

L2300808-9

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

98.4

<0.0050

96.6

<0.0050

101.8

7.01

7.55

<0.30

95.9

<0.30

99.3

330

100.9

<10

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

03-JUL-19

03-JUL-19

03-JUL-19

N/A

0.01

N/A

1.4

20

0.3

20

20

75-125

90-110

75-125

6.9-7.1

90-110

75-125

85-115

%

mg/L

%

mg/L

%

pH

pH

mg/L

%

mg/L

%

mg/L

%

mg/L

<0.0050

7.54

<0.30

334

0.005

0.3

10

RPD-NA

J

RPD-NA
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Quality Control Report

Page 8 of

Report Date: 08-JUL-19Workorder: L2300898

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Quality Control Report

Page 9 of

Report Date: 08-JUL-19Workorder: L2300898

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

26-JUN-19 10:15
26-JUN-19 10:20
26-JUN-19 11:00
26-JUN-19 12:05
26-JUN-19 12:20
26-JUN-19 14:00
26-JUN-19 15:00
26-JUN-19 16:30
26-JUN-19 17:00

29-JUN-19 10:01
29-JUN-19 10:01
29-JUN-19 10:01
29-JUN-19 10:01
29-JUN-19 10:01
29-JUN-19 10:01
29-JUN-19 10:01
29-JUN-19 10:01
29-JUN-19 10:01

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

72
72
71
70
70
68
67
66
65

pH by Meter (Automated)
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2300898 were received on 28-JUN-19 10:24.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company SSOW Reference Code :

Laboratory(s) pH
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WG-56484-220919-NT-01 MW01-16 9/22/2019 11:50 N WG Grab 100 6.47 C 6.88 392 mV 49 uS/cm 6.3 ntu - mg/L 0.032 g/L

WG-56484-220919-NT-02 EBA04-1 9/22/2019 12:20 N WG Grab - 14.77 C 7.27 366 mV 60 uS/cm 26.1 ntu - mg/L 0.039 g/L

WG-56484-220919-NT-03 EBA11-3 9/22/2019 13:45 N WG Grab 42 9.77 C 7.10 389 mV 95 uS/cm 1.5 ntu - mg/L 0.062 g/L

WG-56484-220919-NT-04 EBA11-4 9/22/2019 14:20 N WG Grab 50 9.05 C 7.20 392 mV 78 uS/cm 58.2 ntu - mg/L 0.051 g/L

WG-56484-220919-NT-05 AG99-06 9/22/2019 13:30 N WG Grab 20 8.76 C 7.66 310 mV 233 uS/cm >800 ntu - mg/L 0.151 g/L

WG-56484-220919-NT-06 EBA11-1 9/22/2019 15:20 N WG Grab 60 8.81 C 7.11 283 mV 263 uS/cm 76.4 ntu - mg/L 0.171 g/L

WG-56484-220919-NT-07 EBA11-1 9/22/2019 15:25 FD WG Grab WG-56484-220919-NT-06 60 8.81 C 7.11 283 mV 263 uS/cm 76.4 ntu - mg/L 0.171 g/L

WG-56484-220919-NT-08 EBA04-6 9/22/2019 16:15 N WG Grab 116 9.80 C 7.26 293 mV 464 uS/cm 3.6 ntu - mg/L 0.301 g/L

WG-56484-220919-NT-09 EBA04-7 9/22/2019 16:25 N WG Grab 65 9.34 C 6.60 361 mV 522 uS/cm 1.0 ntu - mg/L 0.334 g/L

WG-56484-230919-NT-10 AG99-01 9/23/2019 9:45 N WG Grab 108 9.54 C 7.25 376 mV 160 uS/cm 15.1 ntu - mg/L 0.104 g/L

WG-56484-230919-NT-11 Field Blank 9/23/2019 9:15 FB WG Grab - - C - - mV - uS/cm - ntu - mg/L - g/L

WG-56484-230919-NT-12 AG99-05 9/23/2019 13:15 N WG Grab 180 10.15 C 8.20 318 mV 70 uS/cm 0.0 ntu - mg/L 0.045 g/L

WG-56484-230919-NT-13 MW03-18 9/23/2019 13:40 N WG Grab 60 10.48 C 8.28 296 mV 132 uS/cm 0.0 ntu - mg/L 0.085 g/L

WG-56484-230919-NT-14 EBA11-2 9/23/2019 14:20 N WG Grab 75 8.79 C 7.78 315 mV 184 uS/cm 161 ntu - mg/L 0.120 g/L

WG-56484-230919-NT-15 AG99-02 9/23/2019 16:00 N WG Grab 132 9.86 C 8.40 280 mV 123 uS/cm 0.0 ntu - mg/L 0.080 g/L

WG-56484-230919-NT-16 MW02-18 9/23/2019 16:40 N WG Grab 60 9.72 C 7.05 142 mV 486 uS/cm 0.0 ntu - mg/L 0.316 g/L

WG-56484-230919-NT-17 MW02-18 9/23/2019 16:45 FD WG Grab WG-56484-230919-NT-16 60 9.72 C 7.05 142 mV 486 uS/cm 0.0 ntu - mg/L 0.316 g/L

WG-56484-230919-NT-18 AG99-04 9/23/2019 17:50 N WG Grab 126 9.09 C 8.32 260 mV 71 uS/cm 0.0 ntu - mg/L 0.046 g/L

WG-56484-230919-NT-19 HBT94-1 9/23/2019 18:20 N WG Grab 8 9.99 C 6.88 22 mV 431 uS/cm 115 ntu - mg/L 0.280 g/L

WG-56484-230919-NT-20 HBT94-2 9/23/2019 18:45 N WG Grab 135 10.32 C 7.65 -51 mV 395 uS/cm 7.1 ntu - mg/L 0.257 g/L

WG-56484-230919-NT-21 Trip Blank 9/23/2019 19:00 TB WG Grab - - C - - mV - uS/cm - ntu - mg/L - g/L

WS-56484-230919-NT-01 SW-1 9/23/2019 12:20 N WS Grab - 9.44 C 6.34 330 mV 60 uS/cm 0.0 ntu 12.86 mg/L 0.039 g/L

WS-56484-230919-NT-02 SW03-17 9/23/2019 12:30 N WS Grab - 13.29 C 6.81 317 mV 22 uS/cm 0.6 ntu 6.69 mg/L 0.014 g/L

ALS Environmental Temperature DOTurbidityConductivityEh / ORP TDS

GROUNDWATER

SURFACE WATER

Campbell River Landfill (056484-52)

Q3 2019 EMP

N. Turl & C. Thorne

GHD Ltd.

GHD 056484 (48)



[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-1 WG-56484-220919-NT-01
N.Turl on 22-SEP-19 @ 11:50Sampled By:
GWMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

73.4

32.9

7.78

45

33.9

<1.0

<1.0

33.9

<0.0050

0.75

<0.020

0.0838

0.0838

<0.0010

2.26

FIELD

FIELD

0.0023

<0.00010

<0.00010

0.00152

<0.00010

<0.000050

<0.010

<0.0000050

10.5

<0.000010

0.00014

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.62

<0.00010

<0.0000050

0.000111

<0.00050

<0.050

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125

R4839125

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4838811

R4840889

R4840889

R4840889
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2352708-1 WG-56484-220919-NT-01
N.Turl on 22-SEP-19 @ 11:50Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19
28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

04-OCT-19
28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

0.142

<0.00020

0.000101

3.24

<0.000010

0.911

0.0147

0.74

<0.00020

<0.000010

<0.00010

0.00018

<0.00030

<0.00010

<0.000010

0.00098

0.0016

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010
<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010
0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4851265
R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-1

L2352708-2

WG-56484-220919-NT-01

WG-56484-220919-NT-02

N.Turl on 22-SEP-19 @ 11:50

N.Turl on 22-SEP-19 @ 12:20

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

88.6

102.5

<0.10

<0.10

93.6

90.7

40.7

7.94

57

43.4

<1.0

<1.0

43.4

<0.0050

0.76

<0.020

0.0619

0.0619

<0.0010

2.34

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4849255

R4849255

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125

R4839125
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L2352708-2 WG-56484-220919-NT-02
N.Turl on 22-SEP-19 @ 12:20Sampled By:
GWMatrix:

Anions and Nutrients
Dissolved Metals

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

FIELD

FIELD

0.0047

<0.00010

0.00031

0.00060

<0.00010

<0.000050

<0.010

0.0000055

13.3

<0.000010

0.00033

<0.00010

0.00542

0.049

0.000323

<0.0010

1.79

0.00080

<0.0000050

0.000274

<0.00050

<0.050

0.247

<0.00020

0.00019

4.24

<0.000010

1.03

0.0222

0.60

<0.00020

<0.000010

<0.00010

0.00011

<0.00030

<0.00010

0.000011

0.00267

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.00010

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4842108

R4842108

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2352708 CONTD....

6PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-2

L2352708-3

WG-56484-220919-NT-02

WG-56484-220919-NT-03

N.Turl on 22-SEP-19 @ 12:20

N.Turl on 22-SEP-19 @ 13:45

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

0.0148

<0.00020

148

65.7

8.03

87

60.1

<1.0

<1.0

60.1

<0.0050

8.65

<0.020

0.0662

0.0662

<0.0010

2.60

FIELD

FIELD

0.0030

<0.00010

0.00016

0.00066

<0.00010

<0.000050

<0.010

<0.0000050

21.0

<0.000010

0.00052

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

3.23

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

R4840889

R4840889

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125

R4839125

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889
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L2352708-3 WG-56484-220919-NT-03
N.Turl on 22-SEP-19 @ 13:45Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19
28-SEP-19

28-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

04-OCT-19
28-SEP-19

28-SEP-19

0.00020

<0.0000050

0.000157

<0.00050

<0.050

0.310

<0.00020

0.000144

4.44

<0.000010

1.68

0.0365

0.75

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000043

0.00354

<0.0010

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010
<0.0010

<0.0010

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010
0.0010

0.0010

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4851265
R4846568

R4846568
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-3

L2352708-4

WG-56484-220919-NT-03

WG-56484-220919-NT-04

N.Turl on 22-SEP-19 @ 13:45

N.Turl on 22-SEP-19 @ 14:20

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

25-SEP-19

02-OCT-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

84.6

101.9

<0.10

<0.10

88.2

126

51.7

8.00

73

53.6

<1.0

<1.0

53.6

<0.0050

5.28

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4849255

R4849255

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125
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L2352708-4 WG-56484-220919-NT-04
N.Turl on 22-SEP-19 @ 14:20Sampled By:
GWMatrix:

Anions and Nutrients

Dissolved Metals

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

24-SEP-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

25-SEP-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

<0.020

0.182

0.182

<0.0010

1.79

FIELD

FIELD

0.0034

<0.00010

0.00184

0.00123

<0.00010

<0.000050

<0.010

<0.0000050

16.3

<0.000010

0.00161

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

2.66

<0.00010

<0.0000050

0.000105

<0.00050

0.060

0.772

<0.00020

0.000220

6.19

<0.000010

2.54

0.0293

0.72

<0.00020

<0.000010

<0.00010

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

R4839125

R4839125

R4839125

R4839125

R4837609

R4853852

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4838811

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348
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L2352708-4 WG-56484-220919-NT-04
N.Turl on 22-SEP-19 @ 14:20Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

<0.00010

<0.00030

<0.00010

0.000285

0.0163

<0.0010

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4854348

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-4

L2352708-5

WG-56484-220919-NT-04

WG-56484-220919-NT-05

N.Turl on 22-SEP-19 @ 14:20

N.Turl on 22-SEP-19 @ 13:30

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

04-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

<0.00040

<0.00050

<0.00050

<0.00075

103.0

110.0

<0.10

<0.10

100.5

323

159

8.29

190

175

<1.0

<1.0

175

<0.0050

8.09

<0.020

0.267

0.267

<0.0010

2.92

FIELD

FIELD

0.0018

<0.00010

0.00011

0.00095

<0.00010

<0.000050

<0.010

<0.0000050

49.2

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

R4821270

R4821270

R4821270

R4821270

R4821270

R4824470

R4824470

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125

R4839125

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-5 WG-56484-220919-NT-05
N.Turl on 22-SEP-19 @ 13:30Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

<0.000010

0.00099

<0.00010

0.00505

<0.010

0.000161

<0.0010

8.72

0.00016

<0.0000050

0.000102

<0.00050

<0.050

0.440

0.00024

0.000174

4.95

<0.000010

4.06

0.129

0.68

<0.00020

<0.000010

<0.00010

0.00023

<0.00030

<0.00010

0.000437

0.00324

0.0045

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-5

L2352708-6

WG-56484-220919-NT-05

WG-56484-220919-NT-06

N.Turl on 22-SEP-19 @ 13:30

N.Turl on 22-SEP-19 @ 15:20

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

110.1

103.7

<0.10

<0.10

113.0

409

200

8.31

249

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4821270

R4824470

R4824470

R4841433

R4841433

R4850467
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L2352708-6 WG-56484-220919-NT-06
N.Turl on 22-SEP-19 @ 15:20Sampled By:
GWMatrix:

Physical Tests
Anions and Nutrients

Dissolved Metals

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

178

6.0

<1.0

184

0.0225

12.2

<0.020

0.969

0.969

<0.0010

25.7

FIELD

FIELD

0.0042

<0.00010

0.00094

0.00767

<0.00010

<0.000050

0.069

<0.0000050

58.5

<0.000010

0.00108

0.00039

0.00029

0.097

<0.000050

<0.0010

13.1

0.242

0.0000060

0.000204

<0.00050

<0.050

0.870

<0.00020

<0.000050

7.54

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125

R4839125

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889
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Version:  FINAL   
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L2352708-6 WG-56484-220919-NT-06
N.Turl on 22-SEP-19 @ 15:20Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19
28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19
04-OCT-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

<0.000010

5.59

0.124

8.00

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000553

0.00789

<0.0010

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010
<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010
0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568
R4851265

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-6

L2352708-7

WG-56484-220919-NT-06

WG-56484-220919-NT-07

N.Turl on 22-SEP-19 @ 15:20

N.Turl on 22-SEP-19 @ 15:25

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

24-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

89.1

102.2

<0.10

<0.10

97.2

412

198

8.31

270

178

5.4

<1.0

183

0.0230

12.2

<0.020

1.00

1.00

0.0019

25.8

FIELD

FIELD

0.0032

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4849255

R4849255

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125

R4839125

R4837609

R4837968

R4840889
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Version:  FINAL   
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L2352708-7 WG-56484-220919-NT-07
N.Turl on 22-SEP-19 @ 15:25Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

28-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

28-SEP-19

<0.00010

0.00095

0.00746

<0.00010

<0.000050

0.070

<0.0000050

58.8

<0.000010

0.00103

0.00036

0.00022

0.095

<0.000050

<0.0010

12.4

0.235

<0.0000050

0.000203

<0.00050

<0.050

0.848

<0.00020

0.000053

7.52

<0.000010

5.68

0.122

8.03

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000548

0.00754

<0.0010

<0.00020

<0.00050

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

0.00050

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4846568
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Qualifier* Batch
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Version:  FINAL   
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L2352708-7 WG-56484-220919-NT-07
N.Turl on 22-SEP-19 @ 15:25Sampled By:
GWMatrix:

Volatile Organic Compounds

Hydrocarbons

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19
28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19
04-OCT-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010
<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

86.4

103.7

<0.10

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010
0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568
R4851265

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4849255
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-7

L2352708-8

WG-56484-220919-NT-07

WG-56484-220919-NT-08

N.Turl on 22-SEP-19 @ 15:25

N.Turl on 22-SEP-19 @ 16:15

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

29-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

<0.10

87.3

639

344

8.19

393

337

<1.0

<1.0

337

<0.0050

6.97

<0.020

2.08

2.08

<0.0010

21.4

FIELD

FIELD

<0.0010

<0.00010

<0.00010

0.00886

<0.00010

<0.000050

0.097

0.0000149

104

<0.000010

0.00067

<0.00010

0.00067

<0.010

<0.000050

<0.0010

20.3

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

R4849255

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125

R4839125

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-8

L2352708-9

WG-56484-220919-NT-08

WG-56484-220919-NT-09

N.Turl on 22-SEP-19 @ 16:15

N.Turl on 22-SEP-19 @ 16:25

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

0.00035

<0.0000050

<0.000050

<0.00050

<0.050

1.47

0.00055

<0.000050

12.0

<0.000010

7.23

0.221

6.96

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000346

0.00159

<0.0010

<0.00020

818

399

8.06

488

391

<1.0

<1.0

391

<0.0050

40.3

<0.10

1.31

1.31

<0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

2.5

0.10

0.025

0.025

0.0050DLDS

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-9 WG-56484-220919-NT-09
N.Turl on 22-SEP-19 @ 16:25Sampled By:
GWMatrix:

Anions and Nutrients

Dissolved Metals
Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

13.9

FIELD

FIELD

0.0011

<0.00010

0.00013

0.0161

<0.00010

<0.000050

0.183

0.0000430

117

<0.000010

<0.00010

0.00033

0.00275

<0.010

<0.000050

0.0011

25.7

0.128

<0.0000050

0.000106

0.00107

<0.050

2.23

0.00109

<0.000050

12.7

<0.000010

26.7

0.309

4.91

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000724

1.5

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

R4839125

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889
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Version:  FINAL   
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L2352708-9 WG-56484-220919-NT-09
N.Turl on 22-SEP-19 @ 16:25Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19
28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

04-OCT-19
28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

0.00179

0.0017

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010
<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

0.00050

0.0010

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010
0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

R4840889

R4840889

R4840889

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4851265
R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-9

L2352708-10

WG-56484-220919-NT-09

WG-56484-230919-NT-10

N.Turl on 22-SEP-19 @ 16:25

N.Turl on 23-SEP-19 @ 09:45

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

28-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

29-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

<0.00075

83.6

100.3

<0.10

<0.10

78.8

244

118

8.28

148

125

<1.0

<1.0

125

<0.0050

3.50

<0.020

0.248

0.248

<0.0010

3.22

FIELD

FIELD

0.0033

<0.00010

0.00069

0.00223

<0.00010

<0.000050

<0.010

<0.0000050

38.2

<0.000010

0.00049

<0.00010

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

R4846568

R4846568

R4849255

R4849255

R4841433

R4841433

R4850467

R4841433

R4841433

R4841433

R4841433

R4842272

R4839125

R4839125

R4839125

R4839125

R4839125

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-10

L2352708-11

WG-56484-230919-NT-10

WG-56484-230919-NT-11

N.Turl on 23-SEP-19 @ 09:45

N.Turl on 23-SEP-19 @ 09:15

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

30-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

<0.00020

<0.010

<0.000050

<0.0010

5.42

<0.00010

<0.0000050

0.000092

<0.00050

<0.050

0.827

<0.00020

0.000169

6.26

<0.000010

2.24

0.0601

0.95

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000107

0.00532

<0.0010

<0.00020

<2.0

<0.50

5.54

<10

<1.0

<1.0

<1.0

<1.0

<0.0050

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4841433

R4841433

R4851640

R4841433

R4841433

R4841433

R4841433

R4842272
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-11 WG-56484-230919-NT-11
N.Turl on 23-SEP-19 @ 09:15Sampled By:
GWMatrix:

Anions and Nutrients

Dissolved Metals

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

<0.50

<0.020

<0.0051

<0.0050

<0.0010

<0.30

FIELD

FIELD

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

R4839125

R4839125

R4839125

R4839125

R4839125

R4837609

R4837968

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4838811

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889
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of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
28

L2352708-11 WG-56484-230919-NT-11
N.Turl on 23-SEP-19 @ 09:15Sampled By:
GWMatrix:

Dissolved Metals
Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889

R4840889



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

L2352708 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLDS

LCS-ND

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were unaffected.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2352708-4, -5
L2352708-4, -5
L2352708-1, -3, -6, -7, -9
L2352708-4
L2352708-4
L2352708-1, -10, -11, -2, -3, -5, -6, -7, -8, -9
L2352708-4
L2352708-4
L2352708-1, -10, -11, -2, -3, -5, -6, -7, -8, -9
L2352708-4
L2352708-4
L2352708-4
L2352708-4
L2352708-1, -10, -11, -2, -3, -5, -6, -7, -8, -9
L2352708-4

Chloromethane
Vinyl Chloride
trans-1,3-Dichloropropylene
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Copper (Cu)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved

LCS-ND
LCS-ND
LCS-ND
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Laboratory Control Sample
Laboratory Control Sample
Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   
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PH-PCT-VA

SO4-IC-N-VA

TDS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Reference Information

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

VH in Water by Headspace GCFID

VH Surrogates for Waters

VOCs in water by Headspace 
GCMS

BTEX/MTBE/Styrene by Headspace
GCMS

VOC7 and/or VOC Surrogates for 
Waters

VPH is VH minus select aromatics

Sum of Xylene Isomer 
Concentrations

L2352708 CONTD....

28PAGE of

056484-52

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

VPHw measures Volatile Petroleum Hydrocarbons in water. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHw = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  The
DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

BC Env. Lab Manual (VH in Water)

BC Env. Lab Manual (VH in Solids)

EPA 5021A/8260C

EPA 5021A/8260C

EPA 5035A/5021A/8260C

BC MOE VPH

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4841433

R4839125

R4841433

R4839125

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

MS

WG3171564-4

WG3171564-3

WG3171564-1

WG3171466-3

WG3171466-2

WG3171466-1

WG3171466-4

WG3171564-4

WG3171564-3

WG3171564-1

WG3171466-3

WG3171466-2

WG3171466-1

WG3171466-4

L2352708-1

L2352487-1

L2352487-5

L2352708-1

L2352487-1

L2352487-5

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

34.4

99.2

<1.0

9.25

105.3

<0.50

104.5

74.5

102.0

<2.0

0.049

99.9

<0.020

101.2

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

1.5

0.1

1.5

1.6

20

20

10

20

85-115

90-110

75-125

90-110

90-110

75-125

mg/L

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

uS/cm

mg/L

%

mg/L

%

33.9

9.26

73.4

0.050

1

0.5

2

0.02
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Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4838708

R4838811

R4840889

Batch

Batch

Batch

LCS

MB

DUP

MS

DUP

WG3171284-14

WG3171284-13

WG3171284-15

WG3171284-16

WG3171735-3

L2352503-2

L2352503-1

L2352708-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

98.7

<0.0000050

<0.0000050

85.2

0.0022

<0.00010

<0.00010

0.00153

<0.00010

<0.000050

<0.010

<0.0000050

10.6

<0.000010

0.00015

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.62

<0.00010

0.000105

<0.00050

<0.050

0.139

<0.00020

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

N/A

3.1

N/A

N/A

0.8

N/A

N/A

N/A

N/A

1.0

N/A

3.2

N/A

N/A

N/A

N/A

N/A

0.1

N/A

5.8

N/A

N/A

2.2

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

%

mg/L

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0000050

0.0023

<0.00010

<0.00010

0.00152

<0.00010

<0.000050

<0.010

<0.0000050

10.5

<0.000010

0.00014

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

1.62

<0.00010

0.000111

<0.00050

<0.050

0.142

<0.00020

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4840889Batch
DUP

LCS

WG3171735-3

WG3171735-2

L2352708-1
Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

0.000103

3.30

<0.000010

0.902

0.0156

0.61

<0.00020

<0.000010

<0.00010

0.00018

<0.00030

<0.00010

<0.000010

0.00098

0.0015

<0.00020

101.7

95.6

98.0

97.6

94.9

96.1

91.8

98.8

93.4

96.3

101.5

95.5

96.8

96.9

96.5

95.2

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

2.6

1.6

N/A

1.0

6.0

19

N/A

N/A

N/A

2.5

N/A

N/A

N/A

0.1

1.9

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000101

3.24

<0.000010

0.911

0.0147

0.74

<0.00020

<0.000010

<0.00010

0.00018

<0.00030

<0.00010

<0.000010

0.00098

0.0016

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4840889Batch
LCS

MB

WG3171735-2

WG3171735-1

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

97.3

96.7

100.4

96.3

94.1

95.2

96.4

102.3

103.1

96.6

99.98

96.7

90.4

98.9

97.4

88.8

95.4

92.4

98.8

90.8

100.5

94.7

93.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4840889Batch
MB

MS

WG3171735-1

WG3171735-4 L2352708-2

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

97.5

101.6

99.5

97.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4840889Batch
MSWG3171735-4 L2352708-2

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

96.3

89.4

93.4

100.3

N/A

97.0

97.6

97.5

99.1

100.8

96.5

97.3

N/A

98.9

96.0

98.0

100.8

94.8

99.7

99.5

103.2

N/A

126.0

94.1

91.4

99.5

96.4

92.9

98.8

92.5

102.5

96.4

99.4

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4854348Batch
DUPWG3179005-3 L2355893-1

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

0.0211

0.00018

0.00405

0.00933

<0.00010

<0.000050

0.928

0.0000726

2.86

0.000023

0.00027

<0.00010

0.00023

0.022

<0.000050

0.0149

0.657

0.00207

0.00184

<0.00050

<0.050

0.804

0.00075

0.000163

5.84

<0.000010

124

0.303

22.8

<0.00020

<0.000010

<0.00010

0.00019

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

4.3

2.6

2.4

0.9

N/A

N/A

2.0

0.9

0.4

5.8

2.6

N/A

4.6

1.9

N/A

1.4

0.4

0.6

2.2

N/A

N/A

2.2

18

2.4

0.8

N/A

0.3

1.3

1.2

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0200

0.00023

0.00415

0.00941

<0.00010

<0.000050

0.905

0.0000732

2.65

0.000021

0.00026

<0.00010

0.00020

0.020

<0.000050

0.0146

0.594

0.00196

0.00185

<0.00050

<0.050

0.744

0.00070

0.000159

5.24

<0.000010

117

0.324

18.5

<0.00020

<0.000010

<0.00010

0.00016

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4854348Batch
DUP

LCS

WG3179005-3

WG3179005-2

L2355893-1
Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

0.00019

0.00059

0.00147

0.000255

<0.00050

0.0071

<0.00020

103.3

97.7

98.2

98.4

102.6

102.5

100.8

98.8

101.8

98.3

100.4

100.2

98.6

99.99

102.0

100.2

101.0

99.7

101.6

99.8

92.6

102.2

102.3

96.3

106.5

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

3.3

9.5

0.4

1.8

N/A

1.1

N/A

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00016

0.00054

0.00140

0.000233

<0.00050

0.0071

<0.00020

RPD-NA

RPD-NA
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Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4854348Batch
LCS

MB

WG3179005-2

WG3179005-1

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

94.5

101.5

104.1

109.1

95.7

100.6

100.2

97.6

94.9

103.5

104.2

101.3

99.4

98.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005
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Quality Control Report
Page 10 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4854348Batch
MB

MS

WG3179005-1

WG3179005-4 L2357669-1

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

101.2

99.6

98.7

N/A

100.4

97.2

N/A

97.3

N/A

103.4

97.2

97.9

N/A

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

70-130

70-130

70-130

-

70-130

70-130

-

70-130

-

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 11 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

Water

Water

R4854348

R4842272

Batch

Batch

MS

DUP

LCS

MB

WG3179005-4

WG3172153-3

WG3172153-2

WG3172153-1

L2357669-1

L2352708-1

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

95.6

97.1

95.9

N/A

N/A

100.3

95.7

97.1

N/A

93.3

99.4

102.5

84.9

N/A

N/A

109.5

97.8

96.5

92.7

97.5

101.3

101.8

100.5

100.8

95.1

99.5

<0.0050

98.8

<0.0050

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

25-SEP-19

25-SEP-19

25-SEP-19

N/A 20

70-130

70-130

70-130

-

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

MS-B

MS-B

MS-B

MS-B

MS-B

<0.0050

0.005

RPD-NA
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Quality Control Report
Page 12 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

R4842272

R4839125

R4839125

R4841433

R4839125

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

DUP

LCS

MB

WG3172153-4

WG3171466-3

WG3171466-2

WG3171466-1

WG3171466-4

WG3171466-3

WG3171466-2

WG3171466-1

WG3171466-4

WG3171564-2

WG3171564-4

WG3171466-3

WG3171466-2

WG3171466-1

L2352708-2

L2352487-1

L2352487-5

L2352487-1

L2352487-5

VA-PH7-BUF

L2352708-1

L2352487-1

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

98.0

<0.0010

99.9

<0.0010

97.6

2.93

105.8

<0.0050

105.7

7.02

7.80

12.2

106.2

<0.30

25-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

N/A

0.2

0.02

0.2

20

20

0.3

20

75-125

90-110

75-125

90-110

75-125

6.9-7.1

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

pH

pH

mg/L

%

mg/L

<0.0010

2.93

7.78

12.2

0.001

0.005

0.3

RPD-NA

J
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-VA

VH-HSFID-VA

Water

Water

Water

R4839125

R4850467

R4851640

R4824470

R4849255

Batch

Batch

Batch

Batch

Batch

MS

DUP

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

WG3171466-4

WG3176194-3

WG3176194-6

WG3176194-2

WG3176194-5

WG3176194-1

WG3176194-4

WG3177160-3

WG3177160-2

WG3177160-1

WG3177586-3

WG3177586-2

WG3177586-1

WG3175700-3

WG3175700-2

WG3175700-1

L2352487-5

L2352492-1

L2352708-6

L2349427-3

L2356760-2

L2352495-1

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Volatile Hydrocarbons (VH6-10)

Volatile Hydrocarbons (VH6-10)

Volatile Hydrocarbons (VH6-10)

Volatile Hydrocarbons (VH6-10)

Volatile Hydrocarbons (VH6-10)

101.8

284

253

103.9

101.1

<10

<10

490

108.1

<10

<0.10

88.6

<0.10

<0.10

92.1

24-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

30-SEP-19

30-SEP-19

30-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

29-SEP-19

29-SEP-19

1.6

1.6

0.3

N/A

N/A

20

20

20

30

30

75-125

85-115

85-115

85-115

70-130

70-130

%

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

280

249

489

<0.10

<0.10

10

10

10

0.1

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VH-HSFID-VA

VOC-HSMS-VA

Water

Water

R4849255

R4821270

Batch

Batch

MB

LCS

MB

WG3175700-1

WG3177586-2

WG3177586-1

Volatile Hydrocarbons (VH6-10)

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

<0.10

92.4

83.8

106.9

107.0

95.8

112.0

97.5

156.1

109.1

94.0

111.0

105.6

92.7

106.2

95.8

115.4

119.2

85.2

91.9

88.8

101.0

87.4

106.1

105.4

86.0

105.2

134.5

147.9

29-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

70-130

70-130

70-130

70-130

70-130

60-140

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

60-140

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

LCS-ND

LCS-ND

0.1
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA Water

R4821270

R4846568

Batch

Batch

MB

LCS

WG3177586-1

WG3175700-2

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

97.0

122.6

114.0

98.1

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.001

0.001

0.0005

0.001

0.001

0.001

0.001

0.005

0.0005

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.005

0.001

0.0005

0.0005

0.001

0.0002

0.001

0.001

0.0005

0.001

0.001

0.0004
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA Water

R4846568Batch
LCS

MB

WG3175700-2

WG3175700-1

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

110.0

105.0

101.9

129.7

99.2

93.3

98.6

97.4

97.5

99.8

97.9

97.5

96.1

100.5

72.6

59.8

98.3

99.3

115.0

93.0

94.6

101.6

124.1

119.7

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

70-130

60-140

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

60-140

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

LCS-ND

0.001

0.001

0.0005

0.001

0.001

0.001

0.001

0.005

0.0005
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA

VOC7-HSMS-VA

Water

Water

R4846568

R4821270

Batch

Batch

MB

DUP

LCS

WG3175700-1

WG3177586-3

WG3177586-2

L2356760-2

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

95.7

96.7

106.2

85.2

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

30

30

30

30

30

30

30

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.005

0.001

0.0005

0.0005

0.001

0.0002

0.001

0.001

0.0005

0.001

0.001

0.0004

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC7-HSMS-VA Water

R4821270

R4846568

Batch

Batch

LCS

MB

DUP

LCS

MB

WG3177586-2

WG3177586-1

WG3175700-3

WG3175700-2

WG3175700-1

L2352495-1

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

92.6

104.6

95.6

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

97.8

92.4

97.5

88.3

92.8

95.9

91.9

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

30

30

30

30

30

30

30

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

0.0005

0.0005

0.0005

0.0005

0.00045

0.0005

0.0005

0.0005

0.0005

0.0005

0.0005

0.00045

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2352708

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC7-HSMS-VA Water

R4846568Batch
MBWG3175700-1

meta- & para-Xylene

ortho-Xylene

<0.00050

<0.00050

28-SEP-19

28-SEP-19

mg/L

mg/L

0.0005

0.0005
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Report Date: 10-OCT-19Workorder: L2352708

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

LCS-ND

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were 
unaffected.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Report Date: 10-OCT-19Workorder: L2352708

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

10
11

22-SEP-19 11:50
22-SEP-19 12:20
22-SEP-19 13:45
22-SEP-19 14:20
22-SEP-19 13:30
22-SEP-19 15:20
22-SEP-19 15:25
22-SEP-19 16:15
22-SEP-19 16:25
23-SEP-19 09:45
23-SEP-19 09:15

25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29
25-SEP-19 09:29

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

70
69
68
67
68
66
66
65
65
48
48

pH by Meter (Automated)
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2352708 were received on 24-SEP-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

25-SEP-19

Lab Work Order #:  L2353609

Date Received:GHD Limited

# 400 - 179 Colonnade Road
Ottawa  ON  K2E 7J4

ATTN: Airesse MacPhee
FINAL   
10-OCT-19 17:20 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Selam Worku
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 613-727-0510

056484-52Job Reference: 
73515713-2Project P.O. #: 

C of C Numbers: 
Phase 52 - Campbell River GWLegal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2353609 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
15

L2353609-1 WG-56484-230919-NT-12
N. Turl on 23-SEP-19 @ 13:15Sampled By:
GWMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

30-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

98.2

46.3

7.77

70

47.5

<1.0

<1.0

47.5

<0.0050

0.92

<0.020

0.0627

0.0627

<0.0010

2.42

FIELD

FIELD

0.0053

<0.00010

0.00051

0.00065

<0.00010

<0.000050

0.018

<0.0000050

15.7

<0.000010

0.00029

<0.00010

0.00045

<0.010

<0.000050

<0.0010

1.74

<0.00010

<0.0000050

0.000161

<0.00050

<0.050

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4844392

R4844392

R4851422

R4844392

R4844392

R4844392

R4844392

R4849527

R4847789

R4847789

R4847789

R4847789

R4847789

R4846308

R4842468

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4847852

R4844376

R4844376

R4844376



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
15

L2353609-1

L2353609-2

WG-56484-230919-NT-12

WG-56484-230919-NT-13

N. Turl on 23-SEP-19 @ 13:15

N. Turl on 23-SEP-19 @ 13:40

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

30-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

0.323

<0.00020

0.000108

4.17

<0.000010

1.39

0.0257

0.60

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000024

0.00349

<0.0010

<0.00020

176

85.6

8.11

118

89.3

<1.0

<1.0

89.3

<0.0050

4.16

<0.020

0.146

0.146

<0.0010

2.51

FIELD

FIELD

0.0048

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844392

R4844392

R4851422

R4844392

R4844392

R4844392

R4844392

R4849527

R4847789

R4847789

R4847789

R4847789

R4847789

R4846308

R4842468

R4844376
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
15

L2353609-2

L2353609-3

WG-56484-230919-NT-13

WG-56484-230919-NT-14

N. Turl on 23-SEP-19 @ 13:40

N. Turl on 23-SEP-19 @ 14:20

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

<0.00010

0.00055

0.00217

<0.00010

<0.000050

0.015

<0.0000050

30.0

<0.000010

0.00031

<0.00010

0.00095

<0.010

<0.000050

<0.0010

2.58

<0.00010

<0.0000050

0.000169

<0.00050

<0.050

0.568

0.00020

0.000162

4.34

<0.000010

2.85

0.0535

0.56

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000056

0.00261

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4847852

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
15

L2353609-3 WG-56484-230919-NT-14
N. Turl on 23-SEP-19 @ 14:20Sampled By:
GWMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

30-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

243

131

8.14

167

129

<1.0

<1.0

129

<0.0050

6.43

<0.020

0.585

0.585

<0.0010

2.89

FIELD

FIELD

0.0032

<0.00010

0.00010

0.00603

<0.00010

<0.000050

0.015

<0.0000050

35.0

<0.000010

0.00209

<0.00010

0.00024

<0.010

<0.000050

<0.0010

10.5

<0.00010

<0.0000050

0.000060

<0.00050

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4844392

R4844392

R4851422

R4844392

R4844392

R4844392

R4844392

R4849527

R4847789

R4847789

R4847789

R4847789

R4847789

R4846308

R4842468

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4847852

R4844376

R4844376

R4844376
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
15

L2353609-3

L2353609-4

WG-56484-230919-NT-14

WG-56484-230919-NT-15

N. Turl on 23-SEP-19 @ 14:20

N. Turl on 23-SEP-19 @ 16:00

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

30-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

0.435

0.00031

0.000153

8.49

<0.000010

3.86

0.0694

0.80

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000186

0.00300

<0.0010

<0.00020

165

83.3

8.13

115

84.3

<1.0

<1.0

84.3

<0.0050

1.71

<0.020

0.181

0.181

<0.0010

2.73

FIELD

FIELD

0.0047

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844392

R4844392

R4851422

R4844392

R4844392

R4844392

R4844392

R4849527

R4847789

R4847789

R4847789

R4847789

R4847789

R4846308

R4842468

R4844376
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
15

L2353609-4

L2353609-5

WG-56484-230919-NT-15

WG-56484-230919-NT-16

N. Turl on 23-SEP-19 @ 16:00

N. Turl on 23-SEP-19 @ 16:40

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

<0.00010

0.00232

0.00386

<0.00010

<0.000050

<0.010

<0.0000050

26.0

<0.000010

0.00060

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

4.45

<0.00010

<0.0000050

0.000109

<0.00050

<0.050

1.07

<0.00020

0.000183

5.66

<0.000010

1.39

0.0360

0.80

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000127

0.0217

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4847852

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376
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of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
15

L2353609-5 WG-56484-230919-NT-16
N. Turl on 23-SEP-19 @ 16:40Sampled By:
GWMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

30-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

624

187

7.99

368

353

<1.0

<1.0

353

10.5

10.3

<0.030

0.0230

0.0184

0.0046

2.84

FIELD

FIELD

0.0019

<0.00010

0.00021

0.0303

<0.00010

<0.000050

0.498

0.0000833

55.8

<0.000010

0.00011

0.00134

0.0133

0.031

<0.000050

<0.0010

11.7

2.28

<0.0000050

0.000792

0.00173

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.25

0.50

0.030

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

DLCI

R4844392

R4844392

R4851422

R4844392

R4844392

R4844392

R4844392

R4849527

R4847789

R4847789

R4847789

R4847789

R4847789

R4846308

R4842468

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4847852

R4844376

R4844376

R4844376
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2353609-5 WG-56484-230919-NT-16
N. Turl on 23-SEP-19 @ 16:40Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

10.5

0.00048

<0.000050

13.5

<0.000010

49.7

0.297

0.91

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000384

0.00180

<0.0010

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4851265
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056484-52
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
15

L2353609-5

L2353609-6

WG-56484-230919-NT-16

WG-56484-230919-NT-17

N. Turl on 23-SEP-19 @ 16:40

N. Turl on 23-SEP-19 @ 16:45

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Physical Tests

Anions and Nutrients

Dissolved Metals

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

26-SEP-19

26-SEP-19

26-SEP-19

30-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

84.3

100.5

<0.10

<0.10

90.7

634

187

8.02

384

359

<1.0

<1.0

359

10.6

10.3

<0.032

0.0239

0.0186

0.0052

2.84

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.25

0.50

0.032

0.0051

0.0050

0.0010

0.30

DLCI

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4849255

R4849255

R4844392

R4844392

R4851422

R4844392

R4844392

R4844392

R4844392

R4849527

R4847789

R4847789

R4847789

R4847789

R4847789
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056484-52
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Version:  FINAL   
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L2353609-6 WG-56484-230919-NT-17
N. Turl on 23-SEP-19 @ 16:45Sampled By:
GWMatrix:

Dissolved Metals
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

FIELD

FIELD

0.0014

<0.00010

0.00022

0.0296

<0.00010

<0.000050

0.478

0.0000796

54.9

<0.000010

0.00011

0.00131

0.0136

0.032

<0.000050

<0.0010

12.2

2.29

<0.0000050

0.000839

0.00180

<0.050

11.1

0.00048

<0.000050

13.5

<0.000010

49.4

0.296

1.05

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000402

0.00179

<0.0010

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

R4846308

R4842468

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4847852

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376
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056484-52

Qualifier* Batch
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L2353609-6 WG-56484-230919-NT-17
N. Turl on 23-SEP-19 @ 16:45Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds
Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

26-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

26-SEP-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

04-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

87.2

101.6

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

R4844376

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4851265

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568

R4846568
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L2353609-6 WG-56484-230919-NT-17
N. Turl on 23-SEP-19 @ 16:45Sampled By:
GWMatrix:

Hydrocarbons
Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

mg/L

mg/L

%

01-OCT-19 02-OCT-19

02-OCT-19

02-OCT-19

<0.10

<0.10

97.8

0.10

0.10

70-130

R4849255

R4849255



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

FUELS-HSMS-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

VOCs in water by Headspace 
GCMS

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 

L2353609 CONTD....

14PAGE of

056484-52

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLCI

LCS-ND

MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.

Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were unaffected.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

EPA 5021A/8260C

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2353609-5, -6
L2353609-1, -2, -3, -4, -5, -6
L2353609-1, -2, -3, -4, -5, -6
L2353609-1, -2, -3, -4, -5, -6

trans-1,3-Dichloropropylene
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved

LCS-ND
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   
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VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC-M-HSMS-VA

VOC7-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Reference Information

Gravimetric

VH in Water by Headspace GCFID

VH Surrogates for Waters

VOCs in water by Headspace 
GCMS

Miscellaneous VOCs in Water by 
GCMS

BTEX/MTBE/Styrene by Headspace
GCMS

VOC7 and/or VOC Surrogates for 
Waters

VPH is VH minus select aromatics

Sum of Xylene Isomer 
Concentrations

L2353609 CONTD....

15PAGE of

056484-52

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

Water samples, with reagents, are heated and an aliquot of the headspace at equilibrium is analysed by GC-MS.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

VPHw measures Volatile Petroleum Hydrocarbons in water. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHw = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  The
DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Water

Water

Water

Water

Water

Water

Water

Water

BC Env. Lab Manual (VH in Water)

BC Env. Lab Manual (VH in Solids)

EPA 5021A/8260C

EPA 5021A/8260C

EPA 5021A/8260C

EPA 5035A/5021A/8260C

BC MOE VPH

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4844392

R4847789

R4844392

R4847789

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

MS

WG3173096-4

WG3173096-3

WG3173096-1

WG3173074-3

WG3173074-2

WG3173074-1

WG3173074-4

WG3173096-4

WG3173096-3

WG3173096-1

WG3173074-3

WG3173074-2

WG3173074-1

WG3173074-4

L2353609-1

L2353609-1

L2353609-3

L2353609-1

L2353609-1

L2353609-3

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

48.4

101.1

<1.0

0.94

105.2

<0.50

104.4

98.7

101.6

<2.0

<0.020

99.97

<0.020

100.1

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

1.9

1.5

0.5

N/A

20

20

10

20

85-115

90-110

75-125

90-110

90-110

75-125

mg/L

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

uS/cm

mg/L

%

mg/L

%

47.5

0.92

98.2

<0.020

1

0.5

2

0.02

RPD-NA

13



Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4847852

R4844376

Batch

Batch

DUP

LCS

MB

MS

DUP

WG3174217-11

WG3174217-10

WG3174217-9

WG3174217-12

WG3173242-3

L2353312-2

L2353312-1

L2351834-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

<0.0000050

99.5

<0.0000050

97.9

<0.0030

0.00053

<0.00020

0.0113

<0.00020

<0.00010

0.063

0.000918

343

0.000131

<0.00020

0.0347

<0.00040

0.124

<0.00010

0.150

195

0.877

0.00369

0.156

<0.10

6.79

0.00807

0.00501

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

N/A

N/A

2.3

N/A

3.3

N/A

N/A

16

2.4

1.2

2.0

N/A

0.9

N/A

3.1

N/A

6.4

1.8

1.1

5.8

2.2

N/A

1.1

4.9

4.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0000050

<0.0030

0.00052

<0.00020

0.0117

<0.00010

<0.00010

0.075

0.000940

347

0.000134

<0.00020

0.0350

<0.00040

0.120

<0.00010

0.160

198

0.887

0.00348

0.160

<0.10

6.86

0.00848

0.00524

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4844376Batch
DUP

LCS

WG3173242-3

WG3173242-2

L2351834-1
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

2.90

<0.000020

17.1

0.661

378

<0.00040

0.000122

<0.00020

<0.00020

<0.010

<0.00020

0.0204

<0.0010

0.0553

<0.00040

101.4

100.9

97.9

95.2

95.2

96.0

84.8

95.4

92.5

98.0

102.4

97.5

95.2

98.1

97.5

94.8

98.2

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

1.3

N/A

0.8

2.9

0.4

N/A

0.1

N/A

N/A

N/A

N/A

1.7

N/A

1.0

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

2.94

<0.000020

17.2

0.641

377

<0.00040

0.000122

<0.00020

<0.00020

<0.010

<0.00020

0.0200

<0.0010

0.0559

<0.00040

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4844376Batch
LCS

MB

WG3173242-2

WG3173242-1

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

99.8

103.1

100.1

111.1

95.8

97.2

100.6

98.9

103.3

98.1

97.4

91.9

112.2

98.5

91.4

94.9

96.1

100.5

97.0

101.0

96.8

101.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4844376Batch
MB

MS

WG3173242-1

WG3173242-4 L2353609-1

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

99.4

101.4

98.9

93.8

96.2

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4844376Batch
MSWG3173242-4 L2353609-1

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

90.7

89.4

99.8

N/A

96.4

100.1

97.2

96.0

95.5

96.2

97.2

N/A

101.3

99.8

98.1

100.9

103.8

98.9

98.4

92.0

104.3

95.8

N/A

99.1

109.7

94.8

100.9

97.0

100.3

100.2

93.1

98.7

98.9

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

Water

Water

Water

Water

Water

R4844376

R4849527

R4847789

R4847789

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3173242-4

WG3174066-3

WG3174066-2

WG3174066-1

WG3174066-4

WG3173074-3

WG3173074-2

WG3173074-1

WG3173074-4

WG3173074-3

WG3173074-2

WG3173074-1

WG3173074-4

L2353609-1

L2353609-1

L2353609-2

L2353609-1

L2353609-3

L2353609-1

L2353609-3

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

105.5

<0.0050

103.4

<0.0050

89.9

<0.0010

100.7

<0.0010

99.1

0.0627

106.8

<0.0050

103.7

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

N/A

N/A

0.1

20

20

20

70-130

85-115

75-125

90-110

75-125

90-110

75-125

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

<0.0050

<0.0010

0.0627

0.005

0.001

0.005

RPD-NA

RPD-NA
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Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

VH-HSFID-VA

VOC-HSMS-VA

Water

Water

Water

Water

Water

R4844392

R4847789

R4851422

R4849255

Batch

Batch

Batch

Batch

CRM

DUP

DUP

LCS

MB

MS

DUP

DUP

LCS

LCS

MB

MB

LCS

MB

WG3173096-2

WG3173096-4

WG3173074-3

WG3173074-2

WG3173074-1

WG3173074-4

WG3176211-3

WG3176211-6

WG3176211-2

WG3176211-5

WG3176211-1

WG3176211-4

WG3177589-2

WG3177589-1

VA-PH7-BUF

L2353609-1

L2353609-1

L2353609-3

L2352402-4

L2353609-4

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Volatile Hydrocarbons (VH6-10)

Volatile Hydrocarbons (VH6-10)

7.02

7.80

2.41

106.1

<0.30

104.5

538

109

101.3

101.6

<10

<10

109.3

<0.10

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

30-SEP-19

30-SEP-19

30-SEP-19

30-SEP-19

30-SEP-19

30-SEP-19

02-OCT-19

02-OCT-19

0.03

0.2

2.7

5.7

0.3

20

20

20

6.9-7.1

90-110

75-125

85-115

85-115

70-130

pH

pH

mg/L

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

7.77

2.42

524

115

0.3

10

10

0.1

J
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA Water

R4846568Batch
LCS

MB

WG3177589-2

WG3177589-1

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

107.4

121.3

130.0

107.1

114.0

109.1

111.5

132.5

104.7

94.9

103.4

112.3

107.8

117.1

109.6

113.3

110.0

111.3

81.2

68.6

106.8

101.5

122.9

111.2

98.1

113.9

133.3

122.7

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

70-130

70-130

70-130

70-130

70-130

60-140

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

60-140

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

LCS-ND

0.001

0.001

0.0005

0.001

0.001
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA

VOC7-HSMS-VA

Water

Water

R4846568

R4846568

Batch

Batch

MB

LCS

MB

WG3177589-1

WG3177589-2

WG3177589-1

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

109.5

98.9

102.2

93.1

99.9

104.6

99.7

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

0.001

0.001

0.005

0.0005

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.005

0.001

0.0005

0.0005

0.001

0.0002

0.001

0.001

0.0005

0.001

0.001

0.0004
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2353609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC7-HSMS-VA Water

R4846568Batch
MBWG3177589-1

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.0005

0.0005

0.0005

0.00045

0.0005

0.0005
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Quality Control Report

Page 12 of

Report Date: 10-OCT-19Workorder: L2353609

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

LCS-ND

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were 
unaffected.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Quality Control Report
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Report Date: 10-OCT-19Workorder: L2353609

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6

23-SEP-19 13:15
23-SEP-19 13:40
23-SEP-19 14:20
23-SEP-19 16:00
23-SEP-19 16:40
23-SEP-19 16:45

26-SEP-19 11:23
26-SEP-19 11:23
26-SEP-19 11:23
26-SEP-19 11:23
26-SEP-19 11:23
26-SEP-19 11:23

0.25
0.25
0.25
0.25
0.25
0.25

70
70
69
67
67
67

pH by Meter (Automated)
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2353609 were received on 25-SEP-19 08:45.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

25-SEP-19

Lab Work Order #:  L2353611
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Version:
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2353611 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2353611-1 WS-56484-230919-NT-01
CLIENT on 23-SEP-19 @ 12:20Sampled By:
SWMatrix:

Physical Tests

Anions and Nutrients

Total Metals

Conductivity

Hardness (as CaCO3)

Hardness (from Totals)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

uS/cm

mg/L

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

27-SEP-19

02-OCT-19

26-SEP-19

30-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

77.8

28.3

28.8

7.06

77

29.4

<1.0

<1.0

29.4

0.0069

3.93

<0.020

0.0108

0.0108

<0.0010

5.77

0.122

<0.00010

0.00034

0.00430

<0.00010

<0.000050

<0.010

0.0000139

6.57

<0.000010

0.00044

0.00027

0.00069

0.343

0.000083

<0.0010

3.01

0.0891

<0.0000050

0.000062

<0.00050

<0.050

0.616

2.0

0.50

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

R4848330

R4848330

R4851422

R4848330

R4848330

R4848330

R4848330

R4849527

R4847748

R4847748

R4847748

R4847748

R4847748

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4847972

R4844376

R4844376

R4844376

R4844376
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L2353611-1 WS-56484-230919-NT-01
CLIENT on 23-SEP-19 @ 12:20Sampled By:
SWMatrix:

Total Metals

Dissolved Metals

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

0.00059

0.000096

6.53

<0.000010

3.98

0.0256

1.95

<0.00020

<0.000010

<0.00010

<0.00010

0.00806

<0.00010

<0.000010

0.00289

<0.0030

<0.00020

FIELD

FIELD

0.0789

<0.00010

0.00027

0.00389

<0.00010

<0.000050

<0.010

0.0000104

6.33

<0.000010

0.00034

0.00024

0.00053

0.255

<0.000050

<0.0010

3.04

0.0687

<0.0000050

<0.000050

<0.00050

0.00020

0.000050

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0030

0.00020

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4845309

R4844991

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4842828

R4843890

R4843890
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L2353611-1

L2353611-2

WS-56484-230919-NT-01

WS-56484-230919-NT-02

CLIENT on 23-SEP-19 @ 12:20

CLIENT on 23-SEP-19 @ 12:30

Sampled By:

Sampled By:

SW

SW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Total Metals

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

Hardness (from Totals)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

25-SEP-19

27-SEP-19

02-OCT-19

25-SEP-19

30-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

<0.050

0.736

0.00057

0.000103

6.91

<0.000010

4.27

0.0233

2.04

<0.00020

<0.000010

<0.00010

<0.00010

0.00319

<0.00010

<0.000010

0.00231

0.0017

<0.00020

30.3

8.02

8.15

6.88

33

7.5

<1.0

<1.0

7.5

<0.0050

3.71

<0.020

<0.0051

<0.0050

<0.0010

1.08

0.0222

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843734

R4843734

R4851422

R4843734

R4843734

R4843734

R4843734

R4842769

R4841214

R4841214

R4841214

R4841214

R4841214

R4844376
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L2353611-2 WS-56484-230919-NT-02
CLIENT on 23-SEP-19 @ 12:30Sampled By:
SWMatrix:

Total Metals

Dissolved Metals

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

<0.00010

0.00014

0.00116

<0.00010

<0.000050

<0.010

<0.0000050

1.83

<0.000010

0.00011

<0.00010

<0.00050

0.035

<0.000050

<0.0010

0.873

0.00742

<0.0000050

<0.000050

<0.00050

<0.050

0.073

<0.00020

<0.000050

1.67

<0.000010

2.65

0.00933

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00030

<0.00010

<0.000010

<0.00050

<0.0030

<0.00020

FIELD

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0030

0.00020

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4847972

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4844376

R4845309



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2353611 CONTD....

6PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2353611-2 WS-56484-230919-NT-02
CLIENT on 23-SEP-19 @ 12:30Sampled By:
SWMatrix:

Dissolved Metals
Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

FIELD

0.0176

<0.00010

0.00015

0.00112

<0.00010

<0.000050

<0.010

<0.0000050

1.76

<0.000010

0.00010

<0.00010

0.00022

0.026

<0.000050

<0.0010

0.884

0.00555

<0.0000050

<0.000050

<0.00050

<0.050

0.136

0.00022

<0.000050

1.66

<0.000010

2.78

0.00832

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

0.00042

<0.000010

<0.00050

<0.0010

<0.00020

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

DTMF

R4844991

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4842828

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890

R4843890
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L2353611-2 WS-56484-230919-NT-02
CLIENT on 23-SEP-19 @ 12:30Sampled By:
SWMatrix:

Dissolved Metals



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Total Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

L2353611 CONTD....

8PAGE of

056484-52

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

B

DTMF

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Dissolved concentration exceeds total for field-filtered metals sample.  Metallic contaminants may have been introduced to dissolved 
sample during field filtration.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 3030B/6020A (mod)

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2353611-2
L2353611-1, -2
L2353611-1, -2
L2353611-1, -2
L2353611-1, -2
L2353611-1, -2
L2353611-1, -2
L2353611-1, -2
L2353611-2
L2353611-2
L2353611-2
L2353611-2
L2353611-2
L2353611-2
L2353611-2
L2353611-2
L2353611-2
L2353611-2

Ammonia, Total (as N)
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Sulfur (S)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Molybdenum (Mo)-Total
Potassium (K)-Total
Silicon (Si)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Sulfur (S)-Total
Uranium (U)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   
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MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

VIC100-T-HARDNESS-VA

Reference Information

Total Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

Hardness from Total Metals

L2353611 CONTD....

9PAGE of

056484-52

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

Custom Calculation for Hardness.  Client is requesting when Total Metals are run,  only Total metals are used for hardness calculation.

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

APHA 2340B

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

Water

Water

Water

R4843734

R4848330

R4841214

R4847748

R4843734

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG3172940-4

WG3172940-3

WG3172940-1

WG3174443-4

WG3174443-3

WG3174443-1

WG3172945-2

WG3172945-1

WG3172945-4

WG3174448-3

WG3174448-2

WG3174448-1

WG3174448-4

WG3172940-3

WG3172940-1

L2353758-3

L2354648-1

L2353611-2

L2353611-1

L2354987-6

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

22.9

100.9

<1.0

54.0

109.6

<1.0

108.4

<0.50

103.1

3.92

104.9

<0.50

104.9

101.6

<2.0

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

0.0

0.2

0.3

20

20

20

85-115

85-115

90-110

75-125

90-110

75-125

90-110

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

22.9

53.9

3.93

1

1

0.5

0.5

2

21



Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

Water

Water

Water

Water

R4848330

R4841214

R4847748

R4842828

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3174443-4

WG3174443-3

WG3174443-1

WG3172945-2

WG3172945-1

WG3172945-4

WG3174448-3

WG3174448-2

WG3174448-1

WG3174448-4

WG3173856-11

WG3173856-10

WG3173856-9

WG3173856-12

L2354648-1

L2353611-2

L2353611-1

L2354987-6

L2353398-2

L2353398-1

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

101

103.0

<2.0

100.5

<0.020

96.6

<0.020

100.5

<0.020

100.4

<0.0000050

102.8

<0.0000050

81.8

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

0.3

N/A

N/A

10

20

20

90-110

90-110

75-125

90-110

75-125

80-120

70-130

uS/cm

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

100

<0.020

<0.0000050

2

0.02

0.02

0.000005

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4847972

R4843890

Batch

Batch

DUP

DUP

DUP

DUP

DUP

DUP

DUP

DUP

LCS

MB

MS

MS

MS

MS

MS

MS

DUP

WG3174710-11

WG3174710-16

WG3174710-18

WG3174710-20

WG3174710-21

WG3174710-3

WG3174710-7

WG3174710-9

WG3174710-2

WG3174710-1

WG3174710-12

WG3174710-15

WG3174710-17

WG3174710-19

WG3174710-4

WG3174710-8

WG3173994-3

L2352602-1

L2354067-2

L2354067-24

L2354053-2

L2351825-2

L2351557-1

L2353097-19

L2349866-4

L2352602-2

L2354067-1

L2354067-23

L2354053-1

L2354058-1

L2353097-17

L2354371-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

0.0000080

0.0000057

0.000178

<0.0000050

0.0000069

<0.0000050

<0.0000050

<0.0000050

98.4

<0.0000050

94.3

99.2

97.1

94.4

99.4

91.7

<0.0010

<0.00010

0.00369

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

13

9.1

4.6

N/A

0.0000013

N/A

N/A

N/A

N/A

N/A

20

20

20

20

0.00001

20

20

20

20

20

80-120

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.0000092

0.0000062

0.000170

<0.0000050

0.0000056

<0.0000050

<0.0000050

<0.0000050

<0.0010

<0.00010

0.00366

0.000005

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

21



Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4843890Batch
DUPWG3173994-3 L2354371-2

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

0.00369

0.0949

<0.00010

<0.000050

0.012

<0.0000050

122

<0.000010

<0.00010

0.00167

0.00033

2.26

<0.000050

0.0128

38.4

0.318

0.00155

0.00162

<0.050

0.850

0.00035

6.31

<0.000010

10.7

0.366

47.2

<0.00020

<0.000010

<0.00010

<0.00030

0.00019

0.00140

<0.00050

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

0.6

3.5

N/A

N/A

5.5

N/A

5.5

N/A

N/A

4.0

N/A

1.9

N/A

4.6

4.7

1.8

5.1

0.8

N/A

4.0

17

0.8

N/A

4.6

5.2

2.1

N/A

N/A

N/A

N/A

N/A

6.3

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00366

0.0917

<0.00010

<0.000050

0.012

<0.0000050

116

<0.000010

<0.00010

0.00160

<0.00020

2.22

<0.000050

0.0123

36.6

0.313

0.00147

0.00164

<0.050

0.816

0.00029

6.36

<0.000010

10.2

0.347

48.2

<0.00020

<0.000010

<0.00010

<0.00030

<0.00010

0.00131

<0.00050

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4843890Batch
DUP

LCS

WG3173994-3

WG3173994-2

L2354371-2
Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

<0.00050

0.0023

<0.00020

111.0

98.4

104.8

101.5

98.6

96.7

98.2

105.4

95.8

96.7

108.4

105.7

104.1

104.1

95.2

95.1

109.2

105.6

97.9

105.7

111.5

108.7

103.4

100.5

110.8

93.8

114.4

98.3

101.0

98.6

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

N/A

0.0007

N/A

20

0.002

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.00050

0.0016

<0.00020

RPD-NA

J

RPD-NA
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4843890Batch
LCS

MB

WG3173994-2

WG3173994-1

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

98.6

99.0

90.5

94.3

103.1

95.6

94.5

109.9

106.9

93.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4843890Batch
MB

MS

WG3173994-1

WG3173994-4 L2354371-1

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

101.5

91.4

114.9

N/A

89.3

77.2

90.3

100.1

N/A

93.9

99.7

97.3

94.7

100.4

83.2

84.6

N/A

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4843890

R4844376

Batch

Batch

MS

DUP

WG3173994-4

WG3174064-3

L2354371-1

L2353876-1

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

N/A

95.1

94.3

112.6

104.9

99.4

124.5

94.7

74.7

N/A

N/A

N/A

85.9

84.7

92.3

92.6

100.8

90.0

88.2

105.4

93.8

95.2

<0.0060

0.00155

<0.00020

0.0102

<0.00020

<0.00010

0.127

0.000544

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

N/A

4.0

N/A

1.0

N/A

N/A

5.4

2.3

20

20

20

20

20

20

20

20

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MS-B

MS-B

MS-B

MS-B

<0.0060

0.00161

<0.00020

0.0103

<0.00010

<0.00010

0.134

0.000557

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4844376Batch
DUP

LCS

WG3174064-3

WG3173572-2

L2353876-1
Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

383

0.000162

<0.00020

0.0803

<0.0010

0.053

<0.00010

0.116

181

0.489

0.00474

0.348

<0.10

7.68

0.0107

0.00200

2.78

<0.000020

82.7

1.58

505

<0.00040

0.000128

<0.00020

<0.00020

<0.010

<0.00020

0.0148

<0.0010

0.0780

<0.00040

106.8

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

4.6

12

N/A

0.2

N/A

1.1

N/A

4.9

2.7

0.1

4.2

1.0

N/A

4.0

1.8

3.9

4.1

N/A

0.8

5.4

1.4

N/A

0.9

N/A

N/A

N/A

N/A

1.3

N/A

1.5

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

401

0.000183

<0.00020

0.0801

<0.0010

0.052

<0.00010

0.122

186

0.489

0.00495

0.344

<0.10

8.00

0.0105

0.00208

2.89

<0.000020

82.1

1.67

513

<0.00040

0.000126

<0.00020

<0.00020

<0.010

<0.00020

0.0146

<0.0010

0.0793

<0.00040

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 10 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4844376Batch
LCSWG3173572-2

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

111.3

104.5

104.2

91.8

107.9

92.3

102.2

93.8

104.6

108.7

103.4

101.4

106.2

103.1

92.6

102.2

106.2

110.8

105.9

113.5

104.6

105.0

105.9

102.5

108.7

102.7

109.8

105.1

113.0

104.9

96.5

100.8

104.1

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 11 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4844376Batch
LCS

LCS

WG3173572-2

WG3174064-2

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

104.2

102.0

107.8

99.3

105.8

103.6

109.4

99.9

101.0

99.2

103.4

97.0

102.3

98.9

101.9

103.2

99.4

98.5

102.2

101.7

97.1

103.7

106.9

108.3

100.8

104.4

100.5

101.2

105.8

101.9

107.4

102.0

106.8

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 12 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4844376Batch
LCS

MB

WG3174064-2

WG3173572-1

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

102.1

113.3

102.4

96.5

102.2

100.8

102.5

99.7

102.6

97.2

104.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4844376Batch
MB

MB

WG3173572-1

WG3174064-1

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

<0.00020

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0030

<0.00020

<0.0030

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0002

0.00005

0.1

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.003

0.0002

0.003

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0005

0.01

0.00005

0.001
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4844376Batch
MB

MS

WG3174064-1

WG3173572-4 L2353204-2

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0030

<0.00020

102.0

106.4

104.0

N/A

88.8

94.7

88.8

99.5

N/A

102.1

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.1

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.003

0.0002
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4844376

R4848770

Batch

Batch

MS

DUP

WG3173572-4

WG3173572-3

L2353204-2

L2353204-1

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

106.2

97.6

92.4

100.7

96.3

89.7

N/A

101.1

N/A

98.2

107.7

N/A

101.1

111.9

N/A

106.4

N/A

N/A

N/A

109.1

97.3

104.4

101.6

101.9

103.6

N/A

105.7

94.3

110.9

1.02

0.00010

0.00100

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

7.5

3.7

20

20

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

-

70-130

70-130

-

70-130

70-130

-

70-130

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

1.10

0.00011

0.00104
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4848770Batch
DUPWG3173572-3 L2353204-1

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

0.00100

0.0690

<0.00010

<0.000050

<0.010

0.0000152

105

0.000062

0.00262

0.00072

0.0109

2.96

0.000513

0.0029

26.8

0.0655

0.00928

0.00102

0.202

2.23

0.00123

0.00199

10.5

0.000030

12.2

0.365

48.8

<0.00020

<0.000010

0.00018

<0.00010

0.0823

0.00048

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

4.2

3.1

N/A

N/A

N/A

11

1.9

0.7

2.7

0.2

4.8

0.8

5.6

1.6

0.3

15

3.7

3.0

8.3

1.4

5.1

7.8

0.8

7.0

0.4

1.3

2.9

N/A

N/A

3.0

N/A

0.8

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00104

0.0711

<0.00010

<0.000050

<0.010

0.0000136

103

0.000063

0.00269

0.00072

0.0104

2.98

0.000543

0.0029

26.8

0.0562

0.00894

0.00105

0.186

2.20

0.00130

0.00184

10.4

0.000033

12.1

0.360

47.5

<0.00020

<0.000010

0.00018

<0.00010

0.0830

0.00064

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4848770

R4842769

R4849527

R4841214

R4847748

Batch

Batch

Batch

Batch

Batch

DUP

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

MS

DUP

LCS

WG3173572-3

WG3173063-3

WG3173063-2

WG3173063-1

WG3173063-4

WG3174066-3

WG3174066-2

WG3174066-1

WG3174066-4

WG3172945-2

WG3172945-1

WG3172945-4

WG3174448-3

WG3174448-2

L2353204-1

L2353299-1

L2353302-1

L2353609-1

L2353609-2

L2353611-2

L2353611-1

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

0.00048

0.0242

0.00856

0.0045

<0.00020

<0.0050

100.5

0.0448

96.6

<0.0050

103.4

<0.0050

89.9

101.2

<0.0010

96.0

<0.0010

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

0.00016

1.7

0.6

15

N/A

N/A

N/A

N/A

0.0002

20

20

20

20

20

20

20

85-115

75-125

85-115

75-125

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

B

0.00064

0.0246

0.00862

0.0039

<0.00020

<0.0050

<0.0050

<0.0010

0.005

0.005

0.001

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

Water

Water

Water

Water

R4847748

R4841214

R4847748

R4843734

R4848330

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

CRM

DUP

WG3174448-2

WG3174448-1

WG3174448-4

WG3172945-2

WG3172945-1

WG3172945-4

WG3174448-3

WG3174448-2

WG3174448-1

WG3174448-4

WG3172940-2

WG3172940-4

WG3174443-2

WG3174443-4

L2354987-6

L2353611-2

L2353611-1

L2354987-6

VA-PH7-BUF

L2353758-3

VA-PH7-BUF

L2354648-1

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

pH

pH

100.2

<0.0010

100.1

108.3

<0.0050

103.8

0.0109

105.9

<0.0050

105.6

7.01

7.29

7.02

8.03

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

1.0

0.07

0.00

20

0.3

0.3

90-110

75-125

90-110

75-125

90-110

75-125

6.9-7.1

6.9-7.1

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

pH

pH

pH

pH

0.0108

7.36

8.03

0.001

0.005

0.005

J

J
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 02-OCT-19Workorder: L2353611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-VA

Water

Water

R4841214

R4847748

R4851422

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

WG3172945-3

WG3172945-2

WG3172945-1

WG3172945-4

WG3174448-3

WG3174448-2

WG3174448-1

WG3174448-4

WG3176211-6

WG3176211-5

WG3176211-4

L2353412-1

L2353611-2

L2353611-1

L2354987-6

L2353609-4

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

9200

109.1

<0.30

105.7

5.74

105.5

<0.30

105.2

109

101.6

<10

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

30-SEP-19

30-SEP-19

30-SEP-19

1.4

0.5

5.7

20

20

20

90-110

75-125

90-110

75-125

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

9070

5.77

115

0.3

0.3

10
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Quality Control Report

Page 20 of

Report Date: 02-OCT-19Workorder: L2353611

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Quality Control Report

Page 21 of

Report Date: 02-OCT-19Workorder: L2353611

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

23-SEP-19 12:20
23-SEP-19 12:30

26-SEP-19 19:45
25-SEP-19 10:02

0.25
0.25

79
46

pH by Meter (Automated)
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2353611 were received on 25-SEP-19 08:45.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

21





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

26-SEP-19

Lab Work Order #:  L2354648

Date Received:GHD Limited

# 400 - 179 Colonnade Road
Ottawa  ON  K2E 7J4

ATTN: Airesse MacPhee
FINAL   
10-OCT-19 18:08 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Selam Worku
Account Manager
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Client Phone: 613-727-0510
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2354648 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
11

L2354648-1 WG-56484-230919-NT-18
N. Turl on 23-SEP-19 @ 17:50Sampled By:
GWMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

28-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

01-OCT-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

30-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

28-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

28-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

100

47.0

8.03

72

53.9

<1.0

<1.0

53.9

<0.0050

1.12

<0.020

0.142

0.142

<0.0010

2.58

FIELD

FIELD

0.0045

<0.00010

0.00034

0.00066

<0.00010

<0.000050

<0.010

<0.0000050

16.0

<0.000010

0.00027

<0.00010

0.00073

<0.010

<0.000050

<0.0010

1.70

<0.00010

<0.0000050

0.000134

<0.00050

<0.050

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4848330

R4848330

R4856489

R4848330

R4848330

R4848330

R4848330

R4847733

R4849256

R4849256

R4849256

R4849256

R4849256

R4849604

R4846252

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849556

R4849021

R4849021

R4849021
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
11

L2354648-1

L2354648-2

WG-56484-230919-NT-18

WG-56484-230919-NT-19

N. Turl on 23-SEP-19 @ 17:50

N. Turl on 23-SEP-19 @ 18:20

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

01-OCT-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

28-SEP-19

27-SEP-19

27-SEP-19

30-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

28-SEP-19

26-SEP-19

27-SEP-19

0.211

<0.00020

0.000094

3.79

<0.000010

1.27

0.0243

0.52

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000023

0.00270

<0.0010

<0.00020

600

246

7.53

345

312

<1.0

<1.0

312

3.66

27.1

<0.020

0.0196

0.0094

0.0101

0.83

FIELD

FIELD

0.0024

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4848330

R4848330

R4856489

R4848330

R4848330

R4848330

R4848330

R4849534

R4849256

R4849256

R4849256

R4849256

R4849256

R4849604

R4846252

R4849021



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2354648 CONTD....

4PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
11

L2354648-2

L2354648-3

WG-56484-230919-NT-19

WG-56484-230919-NT-20

N. Turl on 23-SEP-19 @ 18:20

N. Turl on 23-SEP-19 @ 18:45

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

28-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

28-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

<0.00010

0.00039

0.0190

<0.00010

<0.000050

0.115

0.0000220

82.8

0.000066

0.00013

0.00108

0.00194

4.89

0.000089

<0.0010

9.62

3.81

<0.0000050

0.000281

0.00132

<0.050

4.78

0.00163

<0.000050

7.62

<0.000010

20.8

0.244

<0.50

<0.00020

<0.000010

<0.00010

0.00010

0.00048

<0.00010

0.000050

<0.00050

0.0076

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849556

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
11

L2354648-3 WG-56484-230919-NT-20
N. Turl on 23-SEP-19 @ 18:45Sampled By:
GWMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

28-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

26-SEP-19

01-OCT-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

28-SEP-19

27-SEP-19

27-SEP-19

30-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

28-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

28-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

540

262

8.22

325

276

<1.0

<1.0

276

1.94

26.5

0.027

<0.0051

<0.0050

<0.0010

2.99

FIELD

FIELD

0.0050

<0.00010

0.00172

0.0124

<0.00010

<0.000050

0.062

0.0000234

89.4

<0.000010

<0.00010

0.00011

0.00031

0.363

<0.000050

<0.0010

9.32

1.28

<0.0000050

0.000240

0.00057

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4848330

R4848330

R4856489

R4848330

R4848330

R4848330

R4848330

R4849534

R4849256

R4849256

R4849256

R4849256

R4849256

R4849604

R4846252

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849556

R4849021

R4849021

R4849021
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2354648-3 WG-56484-230919-NT-20
N. Turl on 23-SEP-19 @ 18:45Sampled By:
GWMatrix:

Dissolved Metals

Volatile Organic Compounds

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane
1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

mg/L

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19
01-OCT-19

01-OCT-19

01-OCT-19
01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19
01-OCT-19

03-OCT-19

04-OCT-19
03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

3.30

0.00083

<0.000050

7.45

<0.000010

10.1

0.206

0.86

<0.00020

<0.000010

<0.00010

0.00016

<0.00030

<0.00010

0.000184

<0.00050

<0.0010

<0.00020

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010
<0.0010

<0.0010

<0.0010
<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010
0.0010

0.0010

0.0010
0.0010

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4849021

R4821270

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265
R4821270

R4851265

R4851265
R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
11

L2354648-3

L2354648-4

WG-56484-230919-NT-20

WG-56484-230919-NT-21

N. Turl on 23-SEP-19 @ 18:45

N. Turl on 23-SEP-19 @ 19:00

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Volatile Organic Compounds

Hydrocarbons

Volatile Organic Compounds

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

Benzene

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene
1,1-Dichloroethylene

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19
01-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19
04-OCT-19

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

108.8

106.8

<0.10

<0.10

85.2

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010
<0.0010

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130

0.00050

0.0010

0.0010

0.00050

0.0010

0.0010

0.0010

0.0010

0.0050

0.00050

0.0010

0.0010

0.0010

0.0010

0.0010
0.0010

R4851265

R4821270

R4821270

R4821270

R4851265

R4851265

R4851265

R4821270

R4851265

R4851265

R4851265

R4851265

R4851265

R4821270

R4821270

R4821270

R4821270

R4824470

R4824470

R4821270

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265
R4851265
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056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2354648-4 WG-56484-230919-NT-21
N. Turl on 23-SEP-19 @ 19:00Sampled By:
GWMatrix:

Volatile Organic Compounds

Hydrocarbons

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,3-Dichloropropene (cis & trans)

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

ortho-Xylene

meta- & para-Xylene

Xylenes

Surrogate: 4-Bromofluorobenzene (SS)

Surrogate: 1,4-Difluorobenzene (SS)

Volatile Hydrocarbons (VH6-10)

VPH (C6-C10)

Surrogate: 3,4-Dichlorotoluene (SS)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

92.2

109.6

<0.10

<0.10

68.3

0.0010

0.0010

0.0050

0.0010

0.00050

0.00050

0.0010

0.00050

0.00050

0.00050

0.0010

0.00020

0.0010

0.00045

0.0010

0.00050

0.0010

0.0010

0.00040

0.00050

0.00050

0.00075

70-130

70-130

0.10

0.10

70-130SURR-ND

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4851265

R4821270

R4821270

R4821270

R4851265

R4851265

R4851265

R4821270

R4851265

R4851265

R4851265

R4851265

R4851265

R4821270

R4821270

R4821270

R4821270

R4824470

R4824470



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

FUELS-HSMS-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

VOCs in water by Headspace 
GCMS

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

L2354648 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

LCS-ND

MS-B

SURR-ND

Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were unaffected.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Surrogate recovery marginally exceeded ALS DQO.  Reported non-detect results for associated samples were deemed to be 
unaffected.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

EPA 5021A/8260C

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2354648-3, -4
L2354648-3, -4
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3
L2354648-1, -2, -3

Chloromethane
Vinyl Chloride
Calcium (Ca)-Dissolved
Cobalt (Co)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Sulfur (S)-Dissolved
Uranium (U)-Dissolved

LCS-ND
LCS-ND
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Laboratory Control Sample
Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            
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NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC-M-HSMS-VA

VOC7-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Reference Information

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

VH in Water by Headspace GCFID

VH Surrogates for Waters

VOCs in water by Headspace 
GCMS

Miscellaneous VOCs in Water by 
GCMS

BTEX/MTBE/Styrene by Headspace
GCMS

VOC7 and/or VOC Surrogates for 
Waters

VPH is VH minus select aromatics

Sum of Xylene Isomer 
Concentrations

L2354648 CONTD....

10PAGE of

056484-52

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

Water samples, with reagents, are heated and an aliquot of the headspace at equilibrium is analysed by GC-MS.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

VPHw measures Volatile Petroleum Hydrocarbons in water. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHw = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  The
DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

BC Env. Lab Manual (VH in Water)

BC Env. Lab Manual (VH in Solids)

EPA 5021A/8260C

EPA 5021A/8260C

EPA 5021A/8260C

EPA 5035A/5021A/8260C

BC MOE VPH

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version:  FINAL   
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Reference Information

L2354648 CONTD....

11PAGE of

056484-52

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4848330

R4849256

R4848330

R4849256

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

MS

WG3174443-4

WG3174443-3

WG3174443-1

WG3174499-3

WG3174499-2

WG3174499-1

WG3174499-4

WG3174443-4

WG3174443-3

WG3174443-1

WG3174499-3

WG3174499-2

WG3174499-1

WG3174499-4

L2354648-1

L2354648-1

L2354653-2

L2354648-1

L2354648-1

L2354653-2

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

54.0

109.6

<1.0

1.14

103.9

<0.50

103.4

101

103.0

<2.0

<0.020

97.9

<0.020

97.4

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

0.2

1.1

0.3

N/A

20

20

10

20

85-115

90-110

75-125

90-110

90-110

75-125

mg/L

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

uS/cm

mg/L

%

mg/L

%

53.9

1.12

100

<0.020

1

0.5

2

0.02

RPD-NA
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Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4849556

R4849021

Batch

Batch

DUP

LCS

MB

MS

DUP

WG3175849-11

WG3175849-10

WG3175849-9

WG3175849-12

WG3174242-3

L2354524-1

L2354524-2

L2353692-21

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

<0.0000050

103.8

<0.0000050

104.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.0010

<0.10

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0000050

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.0010

<0.10

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4849021Batch
DUP

LCS

WG3174242-3

WG3174242-2

L2353692-21
Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.010

<0.00010

<0.000010

<0.00050

<0.00020

100.3

93.5

95.9

97.8

96.6

99.1

92.3

99.3

97.2

91.7

99.2

98.9

97.3

101.2

96.4

98.3

103.8

101.1

98.4

100.8

102.6

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.010

<0.00010

<0.000010

<0.00050

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4849021Batch
LCS

MB

WG3174242-2

WG3174242-1

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

99.9

99.4

101.3

103.8

94.8

101.8

91.9

98.2

94.0

97.4

86.9

95.8

93.0

97.2

93.7

101.8

101.4

93.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4849021Batch
MB

MS

WG3174242-1

WG3174242-4 L2353692-22

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

94.1

98.9

94.0

86.1

89.6

84.1

84.8

89.7

N/A

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%MS-B

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

Water

Water

R4849021Batch
MSWG3174242-4 L2353692-22

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

95.2

93.1

N/A

86.0

91.2

89.7

N/A

N/A

N/A

103.7

N/A

98.2

N/A

90.0

101.7

95.1

94.7

N/A

N/A

N/A

104.0

89.5

95.3

93.1

94.7

99.2

N/A

95.5

87.6

105.7

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

70-130

70-130

-

70-130

70-130

70-130

-

-

-

70-130

-

70-130

-

70-130

70-130

70-130

70-130

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

R4847733

R4849256

R4849256

R4848330

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

WG3174422-3

WG3174422-2

WG3174422-1

WG3174422-4

WG3174499-3

WG3174499-2

WG3174499-1

WG3174499-4

WG3174499-3

WG3174499-2

WG3174499-1

WG3174499-4

WG3174443-2

WG3174443-4

L2353029-1

L2354648-1

L2354648-1

L2354653-2

L2354648-1

L2354653-2

VA-PH7-BUF

L2354648-1

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

<0.0050

98.3

<0.0050

84.4

<0.0010

97.9

<0.0010

96.9

0.145

104.0

<0.0050

104.2

7.02

8.03

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

N/A

N/A

1.7

0.00

20

20

20

0.3

85-115

75-125

90-110

75-125

90-110

75-125

6.9-7.1

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

pH

pH

<0.0050

<0.0010

0.142

8.03

0.005

0.001

0.005

RPD-NA

RPD-NA

J
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Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-VA

VH-HSFID-VA

VOC-HSMS-VA

Water

Water

Water

Water

R4849256

R4856489

R4824470

R4821270

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

LCS

WG3174499-3

WG3174499-2

WG3174499-1

WG3174499-4

WG3177491-6

WG3177491-5

WG3177491-4

WG3177586-3

WG3177586-2

WG3177586-1

WG3177586-2

L2354648-1

L2354653-2

L2354648-3

L2356760-2

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Volatile Hydrocarbons (VH6-10)

Volatile Hydrocarbons (VH6-10)

Volatile Hydrocarbons (VH6-10)

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

2.59

105.6

<0.30

105.0

338

107.1

<10

<0.10

88.6

<0.10

92.4

83.8

106.9

107.0

95.8

112.0

97.5

156.1

109.1

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

0.3

4.1

N/A

20

20

30

90-110

75-125

85-115

70-130

70-130

70-130

70-130

70-130

70-130

60-140

70-130

60-140

70-130

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

LCS-ND

2.58

325

<0.10

0.3

10

0.1

RPD-NA
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Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA Water

R4821270Batch
LCS

MB

WG3177586-2

WG3177586-1

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Bromodichloromethane

Bromoform

Carbon Tetrachloride

Chlorobenzene

Dibromochloromethane

Chloroethane

Chloroform

Chloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

94.0

111.0

105.6

92.7

106.2

95.8

115.4

119.2

85.2

91.9

88.8

101.0

87.4

106.1

105.4

86.0

105.2

134.5

147.9

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

60-140

60-140

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

LCS-ND

0.001

0.001

0.0005

0.001

0.001

0.001

0.001

0.005

0.0005

0.001

0.001

0.001

0.001

0.001
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Quality Control Report
Page 10 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-HSMS-VA

VOC7-HSMS-VA

Water

Water

R4821270

R4821270

Batch

Batch

MB

DUP

LCS

MB

WG3177586-1

WG3177586-3

WG3177586-2

WG3177586-1

L2356760-2

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

Dichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropylene

trans-1,3-Dichloropropylene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

Benzene

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

95.7

96.7

106.2

85.2

92.6

104.6

95.6

<0.00050

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

30

30

30

30

30

30

30

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

mg/L

<0.00050

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

0.001

0.001

0.005

0.001

0.0005

0.0005

0.001

0.0002

0.001

0.001

0.0005

0.001

0.001

0.0004

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 10-OCT-19Workorder: L2354648

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC7-HSMS-VA Water

R4821270Batch
MBWG3177586-1

Ethylbenzene

Methyl t-butyl ether (MTBE)

Styrene

Toluene

meta- & para-Xylene

ortho-Xylene

<0.00050

<0.00050

<0.00050

<0.00045

<0.00050

<0.00050

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.0005

0.0005

0.00045

0.0005

0.0005
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Quality Control Report

Page 12 of

Report Date: 10-OCT-19Workorder: L2354648

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

LCS-ND

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were 
unaffected.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Quality Control Report

Page 13 of

Report Date: 10-OCT-19Workorder: L2354648

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2

1
2
3

1
2

1
2

23-SEP-19 17:50
23-SEP-19 18:20

23-SEP-19 17:50
23-SEP-19 18:20
23-SEP-19 18:45

23-SEP-19 17:50
23-SEP-19 18:20

23-SEP-19 17:50
23-SEP-19 18:20

01-OCT-19 06:20
01-OCT-19 06:20

26-SEP-19 19:45
26-SEP-19 19:45
26-SEP-19 19:45

27-SEP-19 06:30
27-SEP-19 06:30

27-SEP-19 06:30
27-SEP-19 06:30

7
7

0.25
0.25
0.25

3
3

3
3

8
8

74
73
73

4
4

4
4

Total Dissolved Solids by Gravimetric

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHT
EHT

EHTR-FM
EHTR-FM
EHTR-FM

EHTL
EHTL

EHTL
EHTL

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

days
days

hours
hours
hours

days
days

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2354648 were received on 26-SEP-19 09:45.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company SSOW Reference Code :

Laboratory(s) pH

Sa
m

pl
e 

 ID

Lo
ca

tio
n

Sa
m

pl
e 

D
at

e
(m

m
/d

d/
yy

yy
)

Sa
m

pl
e 

Ti
m

e
(h

h:
m

m
)

Sa
m

pl
e 

Ty
pe

Sa
m

pl
e 

M
at

rix

G
ra

b 
or

 C
om

po
si

te

Pa
re

nt
 S

am
pl

e 
ID

 
fo

r F
ie

ld
 D

up
s

Fo
ot

no
te

(s
)

Vo
lu

m
e 

of
 W

at
er

 
Pu

rg
ed

 (L
)

Sa
m

pl
e 

Te
m

pe
ra

tu
re

Te
m

pe
ra

tu
re

 U
ni

ts

Fi
el

d 
pH

 (s
.u

.)

Eh
 / 

O
R

P

Eh
 / 

O
R

P 
U

ni
ts

C
on

du
ct

iv
ity

 

C
on

du
ct

iv
ity

 U
ni

ts

Tu
rb

id
ity

Tu
rb

id
ity

 U
ni

ts

Di
ss

ol
ve

d 
O

xy
ge

n

Di
ss

ol
ve

d 
O

xy
ge

n 
U

ni
ts

To
ta

l D
is

so
lv

ed
 

So
lid

s

WG-56484-181119-NT-01 MW01-16 11/18/2019 11:15 N WG Grab 52 7.30 C 6.87 180 mV 117 uS/cm 7.4 ntu - mg/L 0.076

WG-56484-181119-NT-02 EBA11-2 11/18/2019 11:45 N WG Grab 126 10.54 C 7.34 157 mV 407 uS/cm 46.2 ntu - mg/L 0.264

WG-56484-181119-NT-03 EBA04-1 11/18/2019 12:30 N WG Grab - 10.93 C 6.29 194 mV 104 uS/cm 3.0 ntu - mg/L 0.068

WG-56484-181119-NT-04 AG99-01 11/18/2019 13:00 N WG Grab 120 10.69 C 6.77 188 mV 220 uS/cm 3.3 ntu - mg/L 0.143

WG-56484-181119-NT-05 AG99-02 11/18/2019 14:00 N WG Grab 129 11.31 C 7.76 193 mV 190 uS/cm 0.7 ntu - mg/L 0.123

WG-56484-181119-NT-06 AG99-02 11/18/2019 14:05 FD WG Grab WG-56484-181119-NT-05 129 11.31 C 7.76 193 mV 190 uS/cm 0.7 ntu - mg/L 0.123

WG-56484-181119-NT-07 MW02-18 11/18/2019 14:30 N WG Grab 96 11.35 C 6.64 111 mV 904 uS/cm 0.2 ntu - mg/L 0.579

WG-56484-181119-NT-08 AG99-04 11/18/2019 16:00 N WG Grab 138 10.37 C 7.86 133 mV 130 uS/cm 0.0 ntu - mg/L 0.085

WG-56484-181119-NT-09 EBA11-1 11/18/2019 16:45 N WG Grab 60 9.71 C 7.28 -54 mV 1150 uS/cm 8.0 ntu - mg/L 0.733

WG-56484-191119-NT-10 EBA04-7 11/19/2019 8:20 N WG Grab 72.5 9.07 C 6.82 266 mV 844 uS/cm 0.7 ntu - mg/L 0.540

WG-56484-191119-NT-11 EBA04-6 11/19/2019 8:30 N WG Grab 132 10.10 C 6.91 157 mV 581 uS/cm 1.2 ntu - mg/L 0.371

WG-56484-191119-NT-12 MW04-19 11/19/2019 11:30 N WG Grab >200 8.77 C 8.08 167 mV 128 uS/cm 513 ntu - mg/L 0.083

WG-56484-191119-NT-13 MW03-18 11/19/2019 12:15 N WG Grab 60 11.21 C 7.83 226 mV 203 uS/cm 0.0 ntu - mg/L 0.132

WG-56484-191119-NT-14 MW03-18 11/19/2019 12:20 FD WG Grab WG-56484-191119-NT-13 60 11.21 C 7.83 226 mV 203 uS/cm 0.0 ntu - mg/L 0.132

WG-56484-191119-NT-15 AG99-05 11/19/2019 12:30 N WG Grab 180 10.96 C 7.89 177 mV 105 uS/cm 1.2 ntu - mg/L 0.068

WG-56484-191119-NT-16 EBA11-3 11/19/2019 13:40 N WG Grab 70 10.71 C 7.42 199 mV 176 uS/cm 8.7 ntu - mg/L 0.115

WG-56484-191119-NT-17 EBA11-4 11/19/2019 14:15 N WG Grab 55 10.43 C 7.50 197 mV 120 uS/cm 30 ntu - mg/L 0.078

WG-56484-191119-NT-18 AG99-06 11/19/2019 14:35 N WG Grab 28 9.30 C 7.55 218 mV 194 uS/cm >800 ntu - mg/L 0.126

WG-56484-191119-NT-19 Field Blank 11/19/2019 14:30 N WG Grab - - C - - mV - uS/cm - ntu - mg/L -

WG-56484-251119-CT-01 HBT94-2 11/25/2019 12:35 N WG Grab 116 10.78 C 7.55 -53 mV 433 uS/cm 7.0 ntu - mg/L 0.282

WG-56484-251119-CT-02 HBT94-1 11/25/2019 13:00 N WG Grab 33 11.85 C 7.29 -53 mV 485 uS/cm 0.0 ntu - mg/L 0.316

WS-56484-191119-NT-01 SW-1 11/19/2019 10:15 N WS Grab - 7.28 C 7.85 158 mV 29 uS/cm 0.4 ntu 10.85 mg/L 0.019

WS-56484-191119-NT-02 SW03-17 11/19/2019 10:30 N WS Grab - 7.39 C 7.15 216 mV 29 uS/cm 0.3 ntu 7.4 mg/L 0.019

Campbell River Landfill (056484-52)

Q4 2019 EMP

N. Turl & C. Thorne

GHD Ltd.

ALS Environmental Temperature DOTurbidityConductivityEh / ORP TDS

SURFACE WATER

GROUNDWATER

GHD 056484 (48)
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L2385415-1 WG-56484-181119-NT-01
N. Turl on 18-NOV-19 @ 11:15Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

109

52.2

7.82

76

51.6

<1.0

<1.0

51.6

<0.0050

1.20

<0.020

0.415

0.415

<0.0010

2.46

FIELD

FIELD

0.0020

<0.00010

<0.00010

0.00224

<0.00010

<0.000050

<0.010

<0.0000050

16.7

<0.000010

0.00019

<0.00010

0.00033

<0.010

<0.000050

<0.0010

2.56

<0.00010

<0.0000050

0.000081

<0.00050

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-1

L2385415-2

WG-56484-181119-NT-01

WG-56484-181119-NT-02

N. Turl on 18-NOV-19 @ 11:15

N. Turl on 18-NOV-19 @ 11:45

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

0.145

<0.00020

0.000123

3.45

<0.000010

1.27

0.0252

0.69

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00097

<0.0010

<0.00020

370

192

8.14

232

189

<1.0

<1.0

189

<0.0050

14.7

<0.020

0.393

0.393

<0.0010

4.89

FIELD

FIELD

0.0176

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598
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L2385415-2

L2385415-3

WG-56484-181119-NT-02

WG-56484-181119-NT-03

N. Turl on 18-NOV-19 @ 11:45

N. Turl on 18-NOV-19 @ 12:30

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.00010

0.00017

0.00928

<0.00010

<0.000050

0.011

<0.0000050

56.5

<0.000010

0.00160

<0.00010

0.00049

0.061

<0.000050

<0.0010

12.4

0.00067

<0.0000050

0.000057

<0.00050

<0.050

1.03

0.00048

0.000133

8.68

<0.000010

4.40

0.115

1.59

<0.00020

<0.000010

<0.00010

<0.00010

0.00101

<0.00010

0.000257

0.00278

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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L2385415-3 WG-56484-181119-NT-03
N. Turl on 18-NOV-19 @ 12:30Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

85.3

38.4

7.91

56

43.0

<1.0

<1.0

43.0

<0.0050

0.73

<0.020

0.0466

0.0466

<0.0010

2.26

FIELD

FIELD

0.0039

<0.00010

0.00033

0.00040

<0.00010

<0.000050

<0.010

0.0000058

12.8

<0.000010

0.00033

<0.00010

0.00214

0.018

0.000065

<0.0010

1.57

0.00042

<0.0000050

0.000152

<0.00050

<0.050

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-3

L2385415-4

WG-56484-181119-NT-03

WG-56484-181119-NT-04

N. Turl on 18-NOV-19 @ 12:30

N. Turl on 18-NOV-19 @ 13:00

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

0.221

<0.00020

0.000056

3.80

<0.000010

1.19

0.0204

0.57

<0.00020

<0.000010

<0.00010

0.00016

<0.00030

<0.00010

0.000014

0.00254

0.0127

<0.00020

190

96.4

8.09

122

105

<1.0

<1.0

105

<0.0050

2.93

<0.020

0.146

0.146

<0.0010

2.63

FIELD

FIELD

0.0025

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598
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L2385415-4

L2385415-5

WG-56484-181119-NT-04

WG-56484-181119-NT-05

N. Turl on 18-NOV-19 @ 13:00

N. Turl on 19-NOV-19 @ 14:00

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.00010

0.00079

0.00176

<0.00010

<0.000050

<0.010

<0.0000050

31.2

<0.000010

0.00057

<0.00010

0.00051

<0.010

<0.000050

<0.0010

4.51

<0.00010

<0.0000050

0.000104

<0.00050

<0.050

0.721

<0.00020

0.000122

5.99

<0.000010

2.19

0.0470

0.80

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000088

0.00588

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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L2385415-5 WG-56484-181119-NT-05
N. Turl on 19-NOV-19 @ 14:00Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

166

84.4

8.16

108

88.6

<1.0

<1.0

88.6

<0.0050

1.40

<0.020

0.185

0.183

0.0012

2.29

FIELD

FIELD

0.0064

<0.00010

0.00229

0.00385

<0.00010

<0.000050

<0.010

0.0000115

26.5

<0.000010

0.00056

<0.00010

0.00045

<0.010

<0.000050

<0.0010

4.42

<0.00010

<0.0000050

0.000109

<0.00050

<0.050

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-5

L2385415-6

WG-56484-181119-NT-05

WG-56484-181119-NT-06

N. Turl on 19-NOV-19 @ 14:00

N. Turl on 18-NOV-19 @ 14:05

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

1.15

<0.00020

0.000159

5.53

<0.000010

1.48

0.0338

0.80

<0.00020

<0.000010

<0.00010

0.00029

<0.00030

<0.00010

0.000146

0.0221

<0.0010

<0.00020

166

85.9

8.16

104

89.4

<1.0

<1.0

89.4

<0.0050

1.41

<0.020

0.184

0.184

<0.0010

2.29

FIELD

FIELD

0.0054

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598
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L2385415-6

L2385415-7

WG-56484-181119-NT-06

WG-56484-181119-NT-07

N. Turl on 18-NOV-19 @ 14:05

N. Turl on 18-NOV-19 @ 14:30

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.00010

0.00228

0.00398

<0.00010

<0.000050

<0.010

0.0000127

27.2

<0.000010

0.00053

<0.00010

0.00053

<0.010

<0.000050

<0.0010

4.35

<0.00010

<0.0000050

0.000101

<0.00050

<0.050

1.16

<0.00020

0.000170

5.52

<0.000010

1.48

0.0332

0.69

<0.00020

<0.000010

<0.00010

0.00050

<0.00030

<0.00010

0.000150

0.0220

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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L2385415-7 WG-56484-181119-NT-07
N. Turl on 18-NOV-19 @ 14:30Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

815

254

7.54

439

417

<1.0

<1.0

417

9.87

31.0

<0.10

<0.025

<0.025

<0.0050

2.0

FIELD

FIELD

0.0052

<0.00010

0.00024

0.0421

<0.00010

<0.000050

0.524

0.000119

75.7

<0.000010

0.00011

0.00167

0.0131

0.030

<0.000050

<0.0010

15.8

3.09

<0.0000050

0.000665

0.00183

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.25

2.5

0.10

0.025

0.025

0.0050

1.5

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

DLDS

DLDS

DLDS

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-7

L2385415-8

WG-56484-181119-NT-07

WG-56484-181119-NT-08

N. Turl on 18-NOV-19 @ 14:30

N. Turl on 18-NOV-19 @ 16:00

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

25-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

13.1

0.00055

<0.000050

13.7

<0.000010

60.6

0.375

1.17

<0.00020

<0.000010

<0.00010

0.00013

<0.00030

<0.00010

0.000523

0.00190

0.0010

<0.00020

114

56.3

7.98

71

58.3

<1.0

<1.0

58.3

<0.0050

1.16

<0.020

0.123

0.123

<0.0010

2.42

FIELD

FIELD

0.0048

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598
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L2385415-8

L2385415-9

WG-56484-181119-NT-08

WG-56484-181119-NT-09

N. Turl on 18-NOV-19 @ 16:00

N. Turl on 18-NOV-19 @ 16:45

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

24-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

24-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.00010

0.00035

0.00075

<0.00010

<0.000050

<0.010

<0.0000050

19.4

<0.000010

0.00021

<0.00010

0.00062

<0.010

<0.000050

<0.0010

1.92

<0.00010

<0.0000050

0.000116

<0.00050

<0.050

0.275

<0.00020

0.000127

3.61

<0.000010

1.48

0.0289

0.74

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000035

0.00262

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4921598

R4921598

R4921598

R4921598

R4921598

R4922883

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4922883

R4920204

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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L2385415-9 WG-56484-181119-NT-09
N. Turl on 18-NOV-19 @ 16:45Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

1010

534

8.09

618

391

<1.0

<1.0

391

0.0229

120

<0.10

<0.025

<0.025

<0.0050

11.8

FIELD

FIELD

0.0049

0.00020

0.00123

0.0206

<0.00010

<0.000050

0.062

0.0000573

155

<0.000010

0.00034

0.00393

0.00400

0.144

<0.000050

<0.0010

35.7

1.85

0.0000527

0.000420

0.00200

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

2.5

0.10

0.025

0.025

0.0050

1.5

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

DLDS

DLDS

DLDS

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-9

L2385415-10

WG-56484-181119-NT-09

WG-56484-191119-NT-10

N. Turl on 18-NOV-19 @ 16:45

N. Turl on 19-NOV-19 @ 08:20

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

1.46

<0.00020

0.000121

7.50

0.000063

9.58

0.315

4.91

<0.00020

<0.000010

<0.00010

0.00018

<0.00030

<0.00010

0.000968

0.00272

0.0024

<0.00020

843

429

7.68

537

440

<1.0

<1.0

440

<0.0050

33.6

<0.10

0.784

0.784

<0.0050

12.6

FIELD

FIELD

0.0013

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

2.5

0.10

0.025

0.025

0.0050

1.5

0.0010

DLDS

DLDS

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598
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L2385415-10

L2385415-11

WG-56484-191119-NT-10

WG-56484-191119-NT-11

N. Turl on 19-NOV-19 @ 08:20

N. Turl on 19-NOV-19 @ 08:30

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.00010

0.00014

0.0165

<0.00010

<0.000050

0.212

0.0000482

127

<0.000010

<0.00010

0.00037

0.00276

<0.010

<0.000050

0.0011

27.1

0.160

<0.0000050

0.000103

0.00133

<0.050

2.24

0.00113

<0.000050

13.4

<0.000010

30.0

0.316

5.03

<0.00020

<0.000010

<0.00010

0.00016

<0.00030

<0.00010

0.000666

0.00176

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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L2385415-11 WG-56484-191119-NT-11
N. Turl on 19-NOV-19 @ 08:30Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

25-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

24-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

506

278

7.92

315

283

<1.0

<1.0

283

<0.0050

3.65

<0.020

1.93

1.93

<0.0010

5.64

FIELD

FIELD

0.0019

<0.00010

<0.00010

0.00676

<0.00010

<0.000050

0.074

0.0000267

83.4

<0.000010

0.00107

<0.00010

0.00045

<0.010

<0.000050

<0.0010

16.9

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4922883

R4920204

R4921598

R4921598

R4921598



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2385415 CONTD....

18PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
32

L2385415-11

L2385415-12

WG-56484-191119-NT-11

WG-56484-191119-NT-12

N. Turl on 19-NOV-19 @ 08:30

N. Turl on 19-NOV-19 @ 11:30

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

1.34

0.00050

0.000053

11.8

<0.000010

7.09

0.177

2.22

<0.00020

<0.000010

<0.00010

0.00021

<0.00030

<0.00010

0.000250

0.00165

<0.0010

<0.00020

112

49.7

8.19

85

55.1

<1.0

<1.0

55.1

<0.0050

2.21

0.023

0.177

0.177

<0.0010

3.73

FIELD

FIELD

0.0151

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

13

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598
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L2385415-12

L2385415-13

WG-56484-191119-NT-12

WG-56484-191119-NT-13

N. Turl on 19-NOV-19 @ 11:30

N. Turl on 19-NOV-19 @ 12:15

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.00010

0.00052

0.00371

<0.00010

<0.000050

<0.010

0.0000054

15.1

<0.000010

0.00288

<0.00010

0.00085

<0.010

<0.000050

<0.0010

2.93

0.00131

<0.0000050

0.000372

<0.00050

<0.050

1.13

0.00041

0.000243

6.94

<0.000010

3.98

0.0345

1.16

<0.00020

<0.000010

<0.00010

0.00024

<0.00030

<0.00010

0.000138

0.00438

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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L2385415-13 WG-56484-191119-NT-13
N. Turl on 19-NOV-19 @ 12:15Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

196

105

8.16

171

109

<1.0

<1.0

109

<0.0050

2.86

<0.020

0.149

0.149

<0.0010

2.21

FIELD

FIELD

0.0048

<0.00010

0.00053

0.00268

<0.00010

<0.000050

0.024

0.0000061

37.0

<0.000010

0.00027

<0.00010

0.00102

<0.010

<0.000050

<0.0010

3.06

<0.00010

<0.0000050

0.000132

<0.00050

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-13

L2385415-14

WG-56484-191119-NT-13

WG-56484-191119-NT-14

N. Turl on 19-NOV-19 @ 12:15

N. Turl on 19-NOV-19 @ 12:20

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

0.648

0.00023

0.000112

4.29

<0.000010

3.17

0.0562

0.87

<0.00020

<0.000010

<0.00010

0.00011

<0.00030

<0.00010

0.000086

0.00267

<0.0010

<0.00020

197

101

8.16

181

108

<1.0

<1.0

108

<0.0050

2.85

<0.020

0.148

0.148

<0.0010

2.22

FIELD

LAB

0.0041

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919179

R4919320
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L2385415-14

L2385415-15

WG-56484-191119-NT-14

WG-56484-191119-NT-15

N. Turl on 19-NOV-19 @ 12:20

N. Turl on 19-NOV-19 @ 12:30

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

<0.00010

0.00049

0.00277

<0.00010

<0.000050

0.024

0.0000097

35.5

<0.000010

0.00029

<0.00010

0.00070

<0.010

<0.000050

<0.0010

2.92

<0.00010

<0.0000050

0.000145

<0.00050

<0.050

0.698

<0.00020

0.000072

4.58

<0.000010

3.00

0.0602

0.59

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000078

0.00260

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4920204

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320
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L2385415-15 WG-56484-191119-NT-15
N. Turl on 19-NOV-19 @ 12:30Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

90.8

41.2

7.90

95

46.3

<1.0

<1.0

46.3

<0.0050

0.87

<0.020

0.0658

0.0658

<0.0010

2.19

FIELD

FIELD

0.0055

<0.00010

0.00054

0.00062

<0.00010

<0.000050

0.011

<0.0000050

14.0

<0.000010

0.00023

<0.00010

0.00027

<0.010

<0.000050

<0.0010

1.53

<0.00010

<0.0000050

0.000127

<0.00050

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-15

L2385415-16

WG-56484-191119-NT-15

WG-56484-191119-NT-16

N. Turl on 19-NOV-19 @ 12:30

N. Turl on 19-NOV-19 @ 13:40

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

0.332

<0.00020

0.000109

4.03

<0.000010

1.41

0.0230

0.70

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000018

0.00363

<0.0010

<0.00020

155

76.0

7.92

146

65.9

<1.0

<1.0

65.9

<0.0050

10.0

<0.020

0.0674

0.0674

<0.0010

2.54

FIELD

FIELD

0.0013

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920426

R4920426

R4920426

R4920426

R4920426

R4919894

R4919103

R4921598
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L2385415-16

L2385415-17

WG-56484-191119-NT-16

WG-56484-191119-NT-17

N. Turl on 19-NOV-19 @ 13:40

N. Turl on 19-NOV-19 @ 14:15

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.00010

0.00019

0.00079

<0.00010

<0.000050

<0.010

<0.0000050

24.4

<0.000010

0.00031

<0.00010

0.00037

<0.010

<0.000050

<0.0010

3.68

<0.00010

<0.0000050

0.000158

<0.00050

<0.050

0.314

<0.00020

0.000127

4.48

<0.000010

1.95

0.0402

0.62

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000055

0.00353

<0.0010

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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L2385415-17 WG-56484-191119-NT-17
N. Turl on 19-NOV-19 @ 14:15Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

104

43.8

7.88

101

47.1

<1.0

<1.0

47.1

<0.0050

3.99

<0.020

0.220

0.220

<0.0010

2.43

FIELD

FIELD

0.0044

<0.00010

0.00171

0.00129

<0.00010

<0.000050

<0.010

0.0000105

13.5

<0.000010

0.00066

<0.00010

0.00027

<0.010

<0.000050

<0.0010

2.42

<0.00010

<0.0000050

0.000065

<0.00050

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920426

R4920426

R4920426

R4920426

R4920426

R4919894

R4919103

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-17

L2385415-18

WG-56484-191119-NT-17

WG-56484-191119-NT-18

N. Turl on 19-NOV-19 @ 14:15

N. Turl on 19-NOV-19 @ 14:35

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

0.922

<0.00020

0.000215

5.21

<0.000010

3.08

0.0269

0.69

<0.00020

<0.000010

<0.00010

0.00011

<0.00030

<0.00010

0.000192

0.0160

<0.0010

<0.00020

209

108

8.02

182

114

<1.0

<1.0

114

<0.0050

4.15

<0.020

0.161

0.161

<0.0010

2.55

FIELD

FIELD

0.0087

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920426

R4920426

R4920426

R4920426

R4920426

R4919894

R4919103

R4921598
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L2385415-18

L2385415-19

WG-56484-191119-NT-18

WG-56484-191119-NT-19

N. Turl on 19-NOV-19 @ 14:35

N. Turl on 19-NOV-19 @ 14:30

Sampled By:

Sampled By:

Water

Water

Matrix:

Matrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.00010

0.00015

0.00402

<0.00010

<0.000050

<0.010

0.0000099

33.4

<0.000010

0.00095

<0.00010

0.00148

<0.010

<0.000050

<0.0010

5.91

0.00303

<0.0000050

0.000105

<0.00050

<0.050

0.346

<0.00020

0.000151

4.66

<0.000010

3.58

0.0784

0.71

<0.00020

<0.000010

<0.00010

0.00019

<0.00030

<0.00010

0.000321

0.00332

0.0032

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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L2385415-19 WG-56484-191119-NT-19
N. Turl on 19-NOV-19 @ 14:30Sampled By:
WaterMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

23-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

23-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

26-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

23-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

24-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

24-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<2.0

<0.50

5.60

<10

<1.0

<1.0

<1.0

<1.0

<0.0050

<0.50

<0.020

<0.0051

<0.0050

<0.0010

<0.30

FIELD

FIELD

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

0.0000068

<0.050

<0.000010

<0.00010

<0.00010

0.00097

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

2.0

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

RRV

RRV

R4920107

R4920107

R4921315

R4920107

R4920107

R4920107

R4920107

R4921471

R4920426

R4920426

R4920426

R4920426

R4920426

R4919894

R4921724

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4922879

R4921598

R4921598

R4921598

R4921598

R4922879

R4921598

R4921598

R4921598

R4921598

R4921598

R4920204

R4921598

R4921598

R4921598
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L2385415-19 WG-56484-191119-NT-19
N. Turl on 19-NOV-19 @ 14:30Sampled By:
WaterMatrix:

Dissolved Metals
Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

23-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

24-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

0.00021

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

RRV

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598

R4922879

R4921598

R4921598

R4921598

R4921598

R4921598

R4921598
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This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

"Hardness (as CaCO3), dissolved" is calculated from the sum of dissolved Calcium and Magnesium concentrations, expressed in CaCO3 equivalents. 
"Total Hardness" refers to the sum of Calcium and Magnesium Hardness. Hardness is normally or preferentially calculated from dissolved Calcium and 
Magnesium concentrations, because it is a property of water due to dissolved divalent cations.    
     
     
     
     

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

ALS Test Code Test Description

DLDS

MS-B

RRV

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier key listed:

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2385415-1, -10, -11, -12, -13, -15, -16, -17, -18, -19, -2, 
-3, -4, -5, -6, -7, -8, -9
L2385415-14
L2385415-1, -10, -11, -12, -13, -15, -16, -17, -18, -19, -2, 
-3, -4, -5, -6, -7, -8, -9
L2385415-14
L2385415-1, -10, -11, -12, -13, -15, -16, -17, -18, -19, -2, 
-3, -4, -5, -6, -7, -8, -9
L2385415-14
L2385415-1, -10, -11, -12, -13, -15, -16, -17, -18, -19, -2, 
-3, -4, -5, -6, -7, -8, -9
L2385415-14

Calcium (Ca)-Dissolved

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved

Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved

Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

Strontium (Sr)-Dissolved

MS-B

MS-B
MS-B

MS-B
MS-B

MS-B
MS-B

MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike

Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   

ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-D-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness (as CaCO3), dissolved

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC
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This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL   

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

Water

Water

Water

R4920107

R4920286

R4920426

R4920107

Batch

Batch

Batch

Batch

DUP

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

DUP

LCS

WG3224172-4

WG3224185-4

WG3224172-3

WG3224185-3

WG3224172-1

WG3224185-1

WG3224176-3

WG3224176-2

WG3224176-1

WG3224176-4

WG3224204-3

WG3224204-2

WG3224204-1

WG3224204-4

WG3224172-4

WG3224185-4

WG3224172-3

L2383859-1

L2385166-2

L2385415-1

L2385415-2

L2385415-16

L2385488-1

L2383859-1

L2385166-2

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

6.5

46.7

102.2

101.3

<1.0

<1.0

1.18

102.3

<0.50

100.5

10.0

101.1

<0.50

100.6

947

201

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

0.0

0.9

1.2

0.1

0.8

1.8

20

20

20

20

10

10

85-115

85-115

90-110

75-125

90-110

75-125

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

uS/cm

uS/cm

6.5

46.3

1.20

10.0

955

197

1

1

0.5

0.5

22



Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

R4920107

R4920286

R4920426

R4920204

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

DUP

LCS

LCS

MB

WG3224172-3

WG3224185-3

WG3224172-1

WG3224185-1

WG3224176-3

WG3224176-2

WG3224176-1

WG3224176-4

WG3224204-3

WG3224204-2

WG3224204-1

WG3224204-4

WG3225020-11

WG3225020-15

WG3225020-10

WG3225020-14

WG3225020-13

L2385415-1

L2385415-2

L2385415-16

L2385488-1

L2385415-2

L2385557-2

Conductivity

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

98.0

96.9

<2.0

<2.0

<0.020

100.7

<0.020

101.4

<0.020

101.5

<0.020

100.5

<0.0000050

<0.0000050

98.4

97.7

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

N/A

N/A

N/A

N/A

20

20

20

20

90-110

90-110

90-110

75-125

90-110

75-125

80-120

80-120

%

%

uS/cm

uS/cm

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

%

<0.020

<0.020

<0.0000050

<0.0000050

2

2

0.02

0.02

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4920204

R4919320

Batch

Batch

MB

MB

MS

MS

DUP

WG3225020-13

WG3225020-9

WG3225020-12

WG3225020-16

WG3224243-3

L2385415-1

L2385557-1

L2385111-3

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

<0.0000050

<0.0000050

101.0

95.0

<0.0010

0.00028

0.00019

0.327

<0.00010

<0.000050

0.019

0.0000369

150

0.000023

<0.00010

<0.00010

0.0110

<0.010

0.000051

0.0055

68.2

0.00483

0.000393

0.00084

<0.050

1.61

0.00077

0.000211

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

N/A

2.2

5.6

2.0

N/A

N/A

6.2

0.0000082

3.7

7.5

N/A

N/A

0.1

N/A

3.8

6.4

0.5

0.2

3.4

3.0

N/A

2.3

0.00017

15

20

20

20

20

20

20

20

0.00001

20

20

20

20

20

20

20

20

20

20

20

20

20

20

0.0004

20

70-130

70-130

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0010

0.00027

0.00018

0.321

<0.00010

<0.000050

0.018

0.0000287

144

0.000021

<0.00010

<0.00010

0.0110

<0.010

0.000053

0.0052

67.8

0.00484

0.000380

0.00087

<0.050

1.65

0.00061

0.000245

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4919320Batch
DUP

LCS

WG3224243-3

WG3224243-2

L2385111-3
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

7.08

<0.000010

161

1.17

6.64

<0.00020

0.000011

<0.00010

<0.00010

<0.00030

<0.00010

0.00199

<0.00050

0.0335

<0.00020

102.7

93.6

99.5

99.5

98.8

101.3

98.1

99.9

98.5

96.9

103.6

99.97

98.0

96.5

102.7

96.4

99.3

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

3.0

N/A

0.7

3.2

7.0

N/A

N/A

N/A

N/A

N/A

N/A

1.1

N/A

1.5

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

6.87

<0.000010

160

1.21

7.12

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.00197

<0.00050

0.0330

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4919320Batch
LCS

MB

WG3224243-2

WG3224243-1

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

105.4

103.9

99.7

103.5

106.9

103.6

100.9

106.2

101.6

101.8

100.4

89.7

101.9

102.3

96.8

101.2

95.6

102.7

101.9

103.2

96.9

103.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4919320Batch
MB

MS

WG3224243-1

WG3224243-4 L2385415-14

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

101.4

100.8

102.1

97.3

105.1

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4919320Batch
MSWG3224243-4 L2385415-14

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

95.4

103.3

103.9

N/A

99.3

103.1

101.3

99.0

99.0

101.9

105.1

N/A

104.3

100.4

100.5

104.2

106.6

109.8

108.4

98.5

103.8

N/A

N/A

106.3

102.3

100.1

105.2

102.3

97.8

104.3

101.8

104.2

100.9

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4919320

R4921598

Batch

Batch

MS

DUP

WG3224243-4

WG3224124-3

L2385415-14

L2385415-1

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

101.9

0.0016

<0.00010

<0.00010

0.00234

<0.00010

<0.000050

<0.010

<0.0000050

16.5

<0.000010

0.00019

<0.00010

0.00032

<0.010

<0.000050

<0.0010

2.36

<0.00010

0.000074

<0.00050

<0.050

0.141

<0.00020

0.000142

3.33

<0.000010

1.22

0.0247

0.71

21-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

20

N/A

N/A

4.4

N/A

N/A

N/A

N/A

1.0

N/A

0.3

N/A

2.1

N/A

N/A

N/A

8.4

N/A

8.6

N/A

N/A

2.9

N/A

14

3.4

N/A

3.6

2.0

3.3

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0020

<0.00010

<0.00010

0.00224

<0.00010

<0.000050

<0.010

<0.0000050

16.7

<0.000010

0.00019

<0.00010

0.00033

<0.010

<0.000050

<0.0010

2.56

<0.00010

0.000081

<0.00050

<0.050

0.145

<0.00020

0.000123

3.45

<0.000010

1.27

0.0252

0.69

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4921598Batch
DUP

LCS

WG3224124-3

WG3224124-2

L2385415-1
Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00094

<0.0010

<0.00020

97.5

89.5

95.0

97.3

92.3

90.9

97.9

99.0

90.2

94.8

98.1

92.9

92.5

96.4

93.1

90.3

94.0

97.1

94.3

94.3

99.1

94.1

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

3.3

N/A

N/A

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00097

<0.0010

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 10 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4921598Batch
LCS

MB

WG3224124-2

WG3224124-1

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

97.5

101.6

100.1

93.7

101.3

96.3

98.4

92.3

90.2

87.4

93.3

94.2

93.3

97.5

98.0

94.7

96.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001
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Quality Control Report
Page 11 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4921598Batch
MB

MS

WG3224124-1

WG3224124-4 L2385415-2

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

95.5

95.2

98.8

95.6

96.2

92.1

92.8

97.6

N/A

98.6

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

MS-B

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 12 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4921598

R4922879

Batch

Batch

MS

DUP

WG3224124-4

WG3226445-3

L2385415-2

L2380793-3

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

98.2

94.7

94.6

97.5

94.4

103.2

N/A

95.0

98.1

94.6

104.0

102.9

101.6

103.0

87.1

99.0

N/A

N/A

98.9

94.2

91.3

104.7

96.0

97.4

97.6

101.5

101.5

99.2

102.3

0.504

<0.00010

0.00072

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

5.2

N/A

20

20

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

MS-B

MS-B

MS-B

0.531

<0.00010

0.00067

RPD-NA
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Quality Control Report
Page 13 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4922879Batch
DUPWG3226445-3 L2380793-3

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

0.00072

0.0155

<0.00010

<0.000050

<0.010

<0.0000050

8.86

0.000010

0.00094

0.00013

0.00254

0.325

0.000065

<0.0010

4.38

0.00413

0.00102

0.00122

<0.30

1.10

0.00079

<0.000050

14.5

<0.000010

3.29

0.0695

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.021

<0.00010

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

6.5

0.8

N/A

N/A

N/A

N/A

1.7

11

10

0.1

3.3

5.2

0.2

N/A

5.5

11

1.1

3.6

N/A

2.7

2.1

N/A

0.0

N/A

8.6

3.8

N/A

N/A

N/A

N/A

N/A

7.5

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00067

0.0154

<0.00010

<0.000050

<0.010

<0.0000050

9.01

0.000011

0.00104

0.00013

0.00245

0.342

0.000065

<0.0010

4.15

0.00370

0.00101

0.00127

<0.30

1.08

0.00081

<0.000050

14.5

<0.000010

3.02

0.0669

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.023

<0.00010

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 14 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4922879Batch
DUP

LCS

WG3226445-3

WG3226445-2

L2380793-3
Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

<0.00010

0.000057

0.00270

0.0013

0.00105

94.8

104.5

94.9

103.8

103.9

101.1

104.4

98.2

105.3

101.1

95.8

95.5

96.8

92.5

104.7

99.4

97.4

96.7

105.0

96.2

84.5

100.8

99.6

97.7

107.5

101.8

101.4

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

N/A

1.1

2.2

14

5.3

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.00010

0.000057

0.00264

0.0015

0.00111

RPD-NA
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Quality Control Report
Page 15 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4922879Batch
LCS

MB

WG3226445-2

WG3226445-1

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

106.7

97.3

102.9

102.2

102.8

97.3

89.0

105.6

103.8

101.1

97.1

103.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 16 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4922879Batch
MB

MS

WG3226445-1

WG3226445-4 L2385050-22

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

93.2

94.3

94.6

100.4

98.5

93.5

96.0

97.5

95.5

92.3

94.7

93.9

96.4

93.4

95.4

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 17 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

Water

Water

R4922879

R4921471

Batch

Batch

MS

DUP

DUP

LCS

LCS

WG3226445-4

WG3225050-3

WG3225066-3

WG3225050-2

WG3225066-2

L2385050-22

L2385413-1

L2385415-19

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

91.1

89.2

92.3

92.3

94.2

90.1

96.5

96.6

101.3

99.0

93.1

99.7

94.1

97.7

100.1

93.4

102.2

92.5

89.7

96.4

96.5

96.5

103.4

96.7

<0.0050

<0.0050

100.0

99.8

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

24-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

N/A

N/A

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

%

%

0.0051

<0.0050

RPD-NA

RPD-NA
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

R4921471

R4920286

R4920426

R4920286

Batch

Batch

Batch

Batch

MB

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3225050-1

WG3225066-1

WG3225050-4

WG3224176-3

WG3224176-2

WG3224176-1

WG3224176-4

WG3224204-3

WG3224204-2

WG3224204-1

WG3224204-4

WG3224176-3

WG3224176-2

WG3224176-1

WG3224176-4

L2385413-2

L2385415-1

L2385415-2

L2385415-16

L2385488-1

L2385415-1

L2385415-2

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.0050

<0.0050

100.1

<0.0010

99.5

<0.0010

94.3

<0.0010

100.1

<0.0010

100.7

0.413

102.8

<0.0050

101.4

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

N/A

N/A

0.4

20

20

20

75-125

90-110

75-125

90-110

75-125

90-110

75-125

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

<0.0010

<0.0010

0.415

0.005

0.005

0.001

0.001

0.005

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Water

Water

Water

Water

R4920426

R4920107

R4920286

R4920426

Batch

Batch

Batch

Batch

DUP

LCS

MB

CRM

CRM

DUP

DUP

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3224204-3

WG3224204-2

WG3224204-1

WG3224172-2

WG3224185-2

WG3224172-4

WG3224185-4

WG3224176-3

WG3224176-2

WG3224176-1

WG3224176-4

WG3224204-3

WG3224204-2

WG3224204-1

WG3224204-4

L2385415-16

VA-PH7-BUF

VA-PH7-BUF

L2383859-1

L2385166-2

L2385415-1

L2385415-2

L2385415-16

L2385488-1

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

0.0673

101.7

<0.0050

7.02

7.01

6.91

7.59

2.44

102.4

<0.30

99.3

2.53

101.6

<0.30

98.9

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

0.2

0.00

0.00

0.7

0.5

20

0.3

0.3

20

20

90-110

6.9-7.1

6.9-7.1

90-110

75-125

90-110

75-125

mg/L

%

mg/L

pH

pH

pH

pH

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.0674

6.91

7.59

2.46

2.54

0.005

0.3

0.3

J

J
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385415

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TDS-VA Water

R4921315Batch
DUP

DUP

LCS

LCS

MB

MB

WG3224137-3

WG3224137-6

WG3224137-2

WG3224137-5

WG3224137-1

WG3224137-4

L2383842-1

L2385415-2

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

2600

241

101.8

99.8

<10

<10

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

0.5

3.8

20

20

85-115

85-115

mg/L

mg/L

%

%

mg/L

mg/L

2620

232

10

10
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Quality Control Report

Page 21 of

Report Date: 27-NOV-19Workorder: L2385415

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Quality Control Report
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Report Date: 27-NOV-19Workorder: L2385415

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

18-NOV-19 11:15
18-NOV-19 11:45
18-NOV-19 12:30
18-NOV-19 13:00
19-NOV-19 14:00
18-NOV-19 14:05
18-NOV-19 14:30
18-NOV-19 16:00
18-NOV-19 16:45
19-NOV-19 08:20
19-NOV-19 08:30
19-NOV-19 11:30
19-NOV-19 12:15
19-NOV-19 12:20
19-NOV-19 12:30
19-NOV-19 13:40
19-NOV-19 14:15
19-NOV-19 14:35
19-NOV-19 14:30

21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22
21-NOV-19 22:22

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

83
83
82
81
56
80
80
78
78
62
62
59
58
58
58
57
56
56
56

pH by Meter (Automated)
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2385415 were received on 20-NOV-19 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
6

L2387633-1 WG-056484-251119-CT-01
C. Thorne on 25-NOV-19 @ 12:35Sampled By:
GWMatrix:

Physical Tests

Anions and Nutrients

Dissolved Metals

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

26-NOV-19

27-NOV-19

26-NOV-19

28-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

02-DEC-19

26-NOV-19

26-NOV-19

27-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

432

182

8.16

232

239

<1.0

<1.0

239

2.03

15.9

0.026

<0.0051

<0.0050

<0.0010

2.77

FIELD

FIELD

0.0226

<0.00010

0.00156

0.00952

<0.00010

<0.000050

0.131

0.0000576

62.8

<0.000010

<0.00010

0.00015

0.00142

0.231

<0.000050

<0.0010

6.17

0.822

<0.0000050

0.000222

0.00106

<0.050

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.13

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

R4927267

R4927267

R4929219

R4927267

R4927267

R4927267

R4927267

R4930052

R4927030

R4927030

R4927030

R4927030

R4927030

R4927085

R4925852

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926450

R4926426

R4926426

R4926426
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
6

L2387633-1

L2387633-2

WG-056484-251119-CT-01

WG-056484-251119-CT-02

C. Thorne on 25-NOV-19 @ 12:35

C. Thorne on 25-NOV-19 @ 13:00

Sampled By:

Sampled By:

GW

GW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Dissolved Metals

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

26-NOV-19

27-NOV-19

26-NOV-19

28-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

02-DEC-19

26-NOV-19

26-NOV-19

27-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

2.59

0.00059

<0.000050

7.11

<0.000010

11.4

0.135

1.19

<0.00020

<0.000010

<0.00010

0.00036

0.00114

<0.00010

0.000131

<0.00050

<0.0010

<0.00020

440

138

7.97

228

217

<1.0

<1.0

217

9.24

21.1

<0.080

<0.0051

<0.0050

<0.0010

3.35

FIELD

FIELD

0.0065

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.10

20

1.0

1.0

1.0

1.0

0.13

0.50

0.080

0.0051

0.0050

0.0010

0.30

0.0010

DLCI

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4927267

R4927267

R4929219

R4927267

R4927267

R4927267

R4927267

R4930052

R4927030

R4927030

R4927030

R4927030

R4927030

R4927085

R4925852

R4926426
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
6

L2387633-2 WG-056484-251119-CT-02
C. Thorne on 25-NOV-19 @ 13:00Sampled By:
GWMatrix:

Dissolved Metals
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

<0.00010

0.00078

0.00959

<0.00010

<0.000050

0.216

0.000265

47.2

0.000050

<0.00010

0.00027

0.00314

0.329

0.000082

<0.0010

4.82

1.31

<0.0000050

0.000396

0.00096

<0.050

4.47

0.00100

<0.000050

6.94

<0.000010

16.2

0.160

1.26

<0.00020

<0.000010

<0.00010

0.00083

<0.00030

<0.00010

0.000080

0.00067

0.0025

<0.00020

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926450

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426

R4926426
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This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

"Hardness (as CaCO3), dissolved" is calculated from the sum of dissolved Calcium and Magnesium concentrations, expressed in CaCO3 equivalents. 
"Total Hardness" refers to the sum of Calcium and Magnesium Hardness. Hardness is normally or preferentially calculated from dissolved Calcium and 
Magnesium concentrations, because it is a property of water due to dissolved divalent cations.    
     
     
     
     

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

ALS Test Code Test Description

DLCI

MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2387633-1, -2
L2387633-1, -2
L2387633-1, -2
L2387633-1, -2
L2387633-1, -2
L2387633-1, -2
L2387633-1, -2
L2387633-1, -2

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Nitrate (as N)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   

ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-D-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness (as CaCO3), dissolved

Diss. Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)
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Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL   

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

6



Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 05-DEC-19Workorder: L2387633

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4927267

R4927030

R4927267

R4927030

R4926450

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG3228940-4

WG3228940-3

WG3228940-1

WG3228936-2

WG3228936-1

WG3228940-4

WG3228940-3

WG3228940-1

WG3228936-2

WG3228936-1

WG3229739-15

WG3229739-14

WG3229739-13

WG3229739-16

L2387632-3

L2387632-3

L2387382-3

L2387382-4

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

398

103.2

<1.0

99.9

<0.50

1980

103.5

<2.0

99.7

<0.020

<0.0000050

96.6

<0.0000050

103.6

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

0.4

0.5

N/A

20

10

20

85-115

90-110

90-110

90-110

80-120

70-130

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

mg/L

%

mg/L

%

400

1970

<0.0000050

1

0.5

2

0.02

0.000005

RPD-NA
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Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 05-DEC-19Workorder: L2387633

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4926426Batch
DUPWG3229160-3 L2388070-1

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

0.129

0.00043

0.00032

0.0440

<0.00010

<0.000050

0.021

<0.0000050

24.7

0.000274

0.00020

<0.00010

0.00044

0.098

<0.000050

0.0086

1.89

0.0540

0.00776

0.00075

<0.050

41.9

0.0170

0.000269

6.41

<0.000010

54.9

0.282

8.52

<0.00020

<0.000010

<0.00010

<0.00010

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

1.2

0.1

4.9

3.3

N/A

N/A

0.8

N/A

3.6

2.2

16

N/A

3.1

0.8

N/A

0.4

0.3

0.8

0.1

3.9

N/A

2.9

1.8

16

2.7

N/A

0.0

0.1

4.0

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.128

0.00043

0.00034

0.0454

<0.00010

<0.000050

0.021

<0.0000050

23.9

0.000268

0.00024

<0.00010

0.00045

0.099

<0.000050

0.0085

1.89

0.0544

0.00776

0.00077

<0.050

40.7

0.0167

0.000315

6.24

<0.000010

54.9

0.281

8.19

<0.00020

<0.000010

<0.00010

<0.00010

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 05-DEC-19Workorder: L2387633

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4926426Batch
DUP

LCS

WG3229160-3

WG3229160-2

L2388070-1
Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

<0.00010

<0.00030

0.00042

0.000338

0.00102

0.0011

<0.00020

99.2

91.8

98.4

100.1

96.8

88.2

100.0

96.0

93.3

89.6

99.0

96.0

95.0

96.4

91.9

91.0

92.7

101.0

93.7

98.0

103.7

97.9

97.6

94.8

104.0

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

N/A

N/A

3.0

1.3

6.7

15

N/A

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.00010

<0.00030

0.00043

0.000342

0.00095

0.0012

<0.00020

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 05-DEC-19Workorder: L2387633

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4926426Batch
LCS

MB

WG3229160-2

WG3229160-1

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

87.9

96.3

92.0

95.8

89.6

90.2

86.5

91.1

96.3

91.9

93.9

97.7

99.3

92.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 05-DEC-19Workorder: L2387633

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4926426Batch
MB

MS

WG3229160-1

WG3229160-4 L2388070-2

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

94.2

93.2

100.9

N/A

92.7

80.0

85.2

91.7

N/A

89.7

94.2

93.2

90.1

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002

9



Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 05-DEC-19Workorder: L2387633

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

Water

Water

R4926426

R4930052

Batch

Batch

MS

DUP

LCS

MB

WG3229160-4

WG3231298-3

WG3231298-2

WG3231298-1

L2388070-2

L2388611-1

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

92.3

85.2

89.2

N/A

N/A

94.0

92.4

108.1

N/A

87.0

96.9

94.2

80.0

N/A

N/A

96.9

95.8

82.8

90.1

91.9

102.6

91.3

87.2

97.9

96.8

96.4

0.0194

95.0

<0.0050

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

27-NOV-19

02-DEC-19

02-DEC-19

02-DEC-19

3.5 20

70-130

70-130

70-130

-

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

MS-B

MS-B

MS-B

MS-B

MS-B

0.0187

0.005
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 05-DEC-19Workorder: L2387633

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Water

Water

Water

Water

Water

R4927030

R4927030

R4927267

R4927030

R4929219

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

CRM

DUP

LCS

MB

DUP

LCS

MB

WG3228936-2

WG3228936-1

WG3228936-3

WG3228936-2

WG3228936-1

WG3228936-4

WG3228940-2

WG3228940-4

WG3228936-2

WG3228936-1

WG3230211-9

WG3230211-8

WG3230211-7

L2387502-4

L2387502-1

VA-PH7-BUF

L2387632-3

L2387379-1

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

100.5

<0.0010

0.261

100.7

<0.0050

N/A

7.01

8.05

100.2

<0.30

478

101.5

<10

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

26-NOV-19

28-NOV-19

28-NOV-19

28-NOV-19

2.5

0.02

1.1

20

0.3

20

90-110

90-110

-

6.9-7.1

90-110

85-115

%

mg/L

mg/L

%

mg/L

%

pH

pH

%

mg/L

mg/L

%

mg/L

MS-B

0.267

8.07

473

0.001

0.005

0.3

10

J
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Quality Control Report

Page 8 of

Report Date: 05-DEC-19Workorder: L2387633

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

9



Quality Control Report

Page 9 of

Report Date: 05-DEC-19Workorder: L2387633

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

25-NOV-19 12:35
25-NOV-19 13:00

26-NOV-19 17:25
26-NOV-19 17:25

0.25
0.25

29
28

pH by Meter (Automated)
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2387633 were received on 26-NOV-19 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2385413 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2385413-1 WS-56484-191119-NT-01
N. Turl on 19-NOV-19 @ 10:15Sampled By:
SWMatrix:

Physical Tests

Anions and Nutrients

Total Metals

Conductivity

Hardness (as CaCO3), dissolved

Hardness (as CaCO3), from total Ca/Mg

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

uS/cm

mg/L

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

21-NOV-19

22-NOV-19

25-NOV-19

21-NOV-19

20-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

29.0

8.53

8.70

7.00

27

6.9

<1.0

<1.0

6.9

0.0051

3.46

<0.020

0.0097

0.0097

<0.0010

0.97

0.0458

<0.00010

0.00028

0.00132

<0.00010

<0.000050

<0.010

0.0000052

2.01

<0.000010

0.00014

<0.00010

0.00061

0.062

0.000062

<0.0010

0.894

0.00523

<0.0000050

<0.000050

<0.00050

<0.050

0.123

2.0

0.50

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

R4920107

R4920107

R4919799

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4921148

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919230

R4919320

R4919320

R4919320

R4919320
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2385413-1 WS-56484-191119-NT-01
N. Turl on 19-NOV-19 @ 10:15Sampled By:
SWMatrix:

Total Metals

Dissolved Metals

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

22-NOV-19

0.00029

0.000058

1.88

<0.000010

2.65

0.00896

<0.50

<0.00020

<0.000010

<0.00010

0.00016

0.00180

<0.00010

<0.000010

<0.00050

<0.0030

<0.00020

FIELD

FIELD

0.0443

<0.00010

0.00011

0.00126

<0.00010

<0.000050

<0.010

0.0000253

1.98

<0.000010

<0.00010

<0.00010

0.00065

0.049

0.000054

<0.0010

0.871

0.00305

<0.0000050

<0.000050

<0.00050

0.00020

0.000050

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0030

0.00020

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

DTMF

R4919320

R4921148

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919454

R4919113

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4919230

R4921688

R4921688
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2385413-1

L2385413-2

WS-56484-191119-NT-01

WS-56484-191119-NT-02

N. Turl on 19-NOV-19 @ 10:15

N. Turl on 19-NOV-19 @ 10:30

Sampled By:

Sampled By:

SW

SW

Matrix:

Matrix:

Dissolved Metals

Physical Tests

Anions and Nutrients

Total Metals

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Conductivity

Hardness (as CaCO3), dissolved

Hardness (as CaCO3), from total Ca/Mg

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

25-NOV-19

21-NOV-19

20-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

<0.050

0.131

<0.00020

0.000073

1.88

<0.000010

2.68

0.00909

<0.50

<0.00020

<0.000010

<0.00010

0.00025

0.00056

<0.00010

<0.000010

<0.00050

0.0019

<0.00020

28.7

7.97

8.20

7.03

31

7.0

<1.0

<1.0

7.0

0.0086

3.42

<0.020

0.0096

0.0096

<0.0010

0.94

0.0340

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

2.0

0.50

0.50

0.10

10

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4920107

R4920107

R4919799

R4920107

R4920107

R4920107

R4920107

R4921471

R4920286

R4920286

R4920286

R4920286

R4920286

R4919320
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of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2385413-2 WS-56484-191119-NT-02
N. Turl on 19-NOV-19 @ 10:30Sampled By:
SWMatrix:

Total Metals

Dissolved Metals

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

<0.00010

0.00013

0.00139

<0.00010

<0.000050

<0.010

0.0000467

1.84

<0.000010

0.00011

<0.00010

0.00051

0.057

<0.000050

<0.0010

0.873

0.00530

<0.0000050

<0.000050

<0.00050

<0.050

0.122

<0.00020

<0.000050

1.84

<0.000010

2.76

0.00862

<0.50

<0.00020

<0.000010

<0.00010

0.00021

0.00044

<0.00010

<0.000010

<0.00050

<0.0030

<0.00020

FIELD

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0030

0.00020

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4921148

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919230

R4919320

R4919320

R4919320

R4919320

R4919320

R4921148

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919320

R4919454



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2385413 CONTD....

6PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2385413-2 WS-56484-191119-NT-02
N. Turl on 19-NOV-19 @ 10:30Sampled By:
SWMatrix:

Dissolved Metals
Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

FIELD

0.0332

<0.00010

0.00012

0.00129

<0.00010

<0.000050

<0.010

0.0000598

1.82

<0.000010

0.00014

<0.00010

0.00087

0.048

<0.000050

<0.0010

0.835

0.00315

<0.0000050

<0.000050

<0.00050

<0.050

0.121

<0.00020

0.000051

1.82

<0.000010

2.58

0.00851

<0.50

<0.00020

<0.000010

<0.00010

0.00043

0.00033

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.050

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

DTMF

R4919113

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4919230

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688

R4921688



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2385413 CONTD....

7PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-52

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
9

L2385413-2 WS-56484-191119-NT-02
N. Turl on 19-NOV-19 @ 10:30Sampled By:
SWMatrix:

Dissolved Metals



Reference Information

L2385413 CONTD....

8PAGE of

056484-52

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

"Hardness (as CaCO3), dissolved" is calculated from the sum of dissolved Calcium and Magnesium concentrations, expressed in CaCO3 equivalents. 
"Total Hardness" refers to the sum of Calcium and Magnesium Hardness. Hardness is normally or preferentially calculated from dissolved Calcium and 
Magnesium concentrations, because it is a property of water due to dissolved divalent cations.    
     
     
     
     

"Hardness (as CaCO3), from total Ca/Mg" is calculated from the sum of total (acid digested) Calcium and Magnesium concentrations, expressed in 
CaCO3 equivalents. "Total Hardness" refers to the sum of Calcium and Magnesium Hardness. Hardness is normally or preferentially calculated from 
dissolved Calcium and Magnesium concentrations, because it is a property of water due to dissolved divalent cations. Hardness from total Ca/Mg is 
normally comparable to Dissolved Hardness in non-turbid waters.     
     
     
     
     

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

ALS Test Code Test Description

DTMF

MS-B

Dissolved concentration exceeds total for field-filtered metals sample.  Metallic contaminants may have been introduced to dissolved 
sample during field filtration.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2385413-1, -2
L2385413-1, -2
L2385413-1, -2
L2385413-1, -2
L2385413-1, -2
L2385413-1, -2
L2385413-1, -2
L2385413-1, -2

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Sulfur (S)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   

ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-D-CALC-VA

HARDNESS-T-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness (as CaCO3), dissolved

Hardness (as CaCO3), from total 
Ca/Mg

Diss. Mercury in Water by CVAAS 
or CVAFS

Total Mercury in Water by CVAAS 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

9
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Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL   

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Total Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

9



Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4920107

R4920286

R4920107

R4920286

R4919230

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

WG3224214-4

WG3224214-3

WG3224214-1

WG3224191-3

WG3224191-2

WG3224191-1

WG3224214-4

WG3224214-3

WG3224214-1

WG3224191-3

WG3224191-2

WG3224191-1

WG3224649-7

WG3224649-6

WG3224649-5

L2385163-13

L2385422-3

L2385163-13

L2385422-3

L2384766-2

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

1070

106.4

<1.0

5.5

102.3

<0.50

2190

98.9

<2.0

<0.10

101.9

<0.020

<0.0000050

96.1

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

0.1

0.4

0.5

N/A

N/A

20

20

10

20

20

85-115

90-110

90-110

90-110

80-120

mg/L

%

mg/L

mg/L

%

mg/L

uS/cm

%

uS/cm

mg/L

%

mg/L

mg/L

%

1070

5.5

2180

<0.10

<0.0000050

1

0.5

2

0.02

RPD-NA

RPD-NA
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Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4919230

R4919230

R4921688

Batch

Batch

Batch

MB

MS

DUP

DUP

DUP

LCS

MB

MS

MS

MS

MS

MS

DUP

WG3224649-5

WG3224649-8

WG3224305-11

WG3224305-7

WG3224305-9

WG3224305-2

WG3224305-1

WG3224305-10

WG3224305-4

WG3224305-5

WG3224305-6

WG3224305-8

WG3224135-3

L2384766-1

L2383910-16

L2384766-2

L2384735-6

L2383910-15

L2383943-3

L2383072-1

L2384766-1

L2384735-5

L2384727-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.0000050

95.0

<0.0000050

0.0000060

<0.0000050

95.9

<0.0000050

101.3

96.0

77.4

97.5

95.9

0.0257

0.00029

0.00053

0.131

<0.00010

<0.000050

0.026

0.0000787

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

N/A

11

N/A

2.3

0.3

4.6

2.3

N/A

N/A

6.5

13

20

20

20

20

20

20

20

20

20

20

20

70-130

80-120

70-130

70-130

70-130

70-130

70-130

mg/L

%

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0000050

0.0000053

<0.0000050

0.0263

0.00029

0.00050

0.134

<0.00010

<0.000050

0.024

0.0000893

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4921688Batch
DUP

LCS

WG3224135-3

WG3224135-2

L2384727-1
Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

125

0.000013

<0.00010

0.00047

0.00068

0.024

0.000092

0.0164

36.4

0.151

0.00139

0.00314

<0.050

4.35

0.00159

0.00408

7.52

<0.000010

54.3

0.356

34.5

<0.00020

0.000045

<0.00010

0.00702

<0.00030

<0.00010

0.00430

<0.00050

0.0041

<0.00020

107.5

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

6.1

7.5

N/A

1.5

9.2

1.3

3.1

5.3

1.7

1.4

6.7

0.4

N/A

0.8

3.0

5.3

0.1

N/A

0.1

5.3

1.0

N/A

0.5

N/A

3.7

N/A

N/A

2.9

N/A

20

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

118

0.000014

<0.00010

0.00048

0.00074

0.024

0.000095

0.0155

37.0

0.153

0.00130

0.00313

<0.050

4.38

0.00154

0.00387

7.51

<0.000010

54.3

0.338

34.9

<0.00020

0.000045

<0.00010

0.00676

<0.00030

<0.00010

0.00418

<0.00050

0.0033

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4921688Batch
LCSWG3224135-2

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

93.1

96.8

99.4

97.2

95.1

96.9

95.7

98.1

95.3

101.9

97.7

95.1

97.6

97.1

95.5

98.4

100.6

97.9

96.4

99.4

101.3

100.2

93.5

103.8

95.3

104.3

98.0

92.0

90.3

98.2

96.1

94.3

93.5

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4921688Batch
LCS

MB

WG3224135-2

WG3224135-1

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

97.1

99.3

101.0

113.1

93.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4921688Batch
MB

MS

WG3224135-1

WG3224135-4 L2384727-2

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

102.8

100.5

102.1

N/A

95.7

95.9

97.4

99.9

N/A

103.5

100.2

94.5

92.4

95.3

96.4

93.7

N/A

N/A

105.7

92.9

97.5

N/A

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4921688

R4919320

Batch

Batch

MS

DUP

WG3224135-4

WG3224227-3

L2384727-2

L2381659-1

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

101.1

97.0

96.8

100.7

N/A

N/A

N/A

102.7

95.6

101.9

101.9

99.2

100.1

104.2

101.0

103.3

103.0

<0.0060

0.00150

<0.00020

0.00983

<0.00020

<0.00010

0.151

0.000609

410

0.000170

<0.00020

0.0853

<0.0010

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

22-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

N/A

2.5

N/A

1.2

N/A

N/A

0.9

2.2

1.4

3.1

N/A

0.7

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130

70-130

70-130

70-130

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MS-B

MS-B

MS-B

<0.0060

0.00150

<0.00020

0.00985

<0.00020

<0.00010

0.144

0.000550

395

0.000178

<0.00020

0.0819

<0.0010

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

15



Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4919320Batch
DUP

DUP

WG3224227-3

WG3224227-5

L2381659-1

L2382288-2

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

0.109

<0.00010

0.136

189

0.512

0.00457

0.368

<0.10

8.25

0.0117

0.00156

3.03

<0.000020

85.4

1.49

492

<0.00040

0.000122

<0.00020

<0.00020

<0.010

<0.00020

0.0156

<0.0010

0.0821

<0.00040

0.0066

0.00476

0.00037

0.00896

<0.00010

<0.00010

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

2.1

N/A

3.9

0.1

0.1

2.1

1.0

N/A

0.5

6.7

5.3

3.3

N/A

1.2

0.4

0.6

N/A

5.7

N/A

N/A

N/A

N/A

1.3

N/A

0.8

N/A

N/A

2.3

15

3.9

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.099

<0.00010

0.138

173

0.492

0.00451

0.347

<0.10

7.91

0.0107

0.00165

3.01

<0.000020

84.9

1.47

493

<0.00040

0.000131

<0.00020

<0.00020

<0.010

<0.00020

0.0157

<0.0010

0.0778

<0.00040

<0.0060

0.00465

0.00043

0.00931

<0.00010

<0.00010

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

15



Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4919320Batch
DUPWG3224227-5 L2382288-2

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

<0.020

0.00122

352

0.000387

<0.00020

<0.00020

0.0083

0.021

<0.00010

0.0040

14.2

0.0468

5.24

<0.0010

<0.10

7.95

0.0124

0.00392

3.01

<0.000020

138

3.29

393

<0.00040

<0.000020

<0.00020

<0.00020

0.00500

<0.00020

0.00954

<0.0010

<0.0060

<0.00040

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

N/A

2.4

2.3

2.2

N/A

N/A

1.4

N/A

N/A

2.4

0.3

0.8

2.5

N/A

N/A

0.2

1.1

5.2

1.2

N/A

0.8

1.2

0.8

N/A

N/A

N/A

N/A

8.9

N/A

3.0

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.020

<0.0013

344

0.000395

<0.00020

<0.00020

0.0082

<0.020

<0.00010

0.0041

14.3

0.0464

5.11

<0.0010

<0.10

7.97

0.0126

0.00413

2.98

<0.000020

137

3.26

396

<0.00040

<0.000020

<0.00020

<0.00020

<0.0048

<0.00020

0.00926

<0.0010

<0.0060

<0.00040

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 10 of

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4919320Batch
DUP

LCS

WG3224227-5

WG3224227-2

L2382288-2
Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

<0.00040

103.7

99.1

100.9

102.3

103.6

100.3

103.1

99.7

102.7

94.0

103.0

101.4

99.8

101.2

102.4

100.1

104.9

107.5

102.9

102.4

112.6

109.3

106.4

104.5

108.1

97.3

104.3

99.1

99.98

95.6

101.9

98.3

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

N/A 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.00040 RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4919320Batch
LCS

MB

WG3224227-2

WG3224227-1

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

99.0

95.2

103.8

98.6

104.5

98.9

100.1

<0.0030

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.10

<0.000010

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.1

0.00001
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Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R4919320

R4921471

R4920286

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

DUP

LCS

MB

WG3224227-1

WG3225050-3

WG3225050-2

WG3225050-1

WG3225050-4

WG3224191-3

WG3224191-2

WG3224191-1

L2385413-1

L2385413-2

L2385422-3

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0030

<0.00020

<0.0050

100.0

<0.0050

100.1

<0.0050

99.8

<0.0010

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

N/A

N/A

20

20

85-115

75-125

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.0051

<0.0050

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.003

0.0002

0.005

0.001

RPD-NA

RPD-NA

15



Quality Control Report
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Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee

Report Date: 27-NOV-19Workorder: L2385413

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

Water

Water

Water

Water

R4920286

R4920107

R4920286

R4919799

Batch

Batch

Batch

Batch

LCS

MB

CRM

DUP

DUP

LCS

MB

DUP

LCS

MB

WG3224191-2

WG3224191-1

WG3224214-2

WG3224214-4

WG3224191-3

WG3224191-2

WG3224191-1

WG3224062-6

WG3224062-5

WG3224062-4

VA-PH7-BUF

L2385163-13

L2385422-3

L2384893-4

Nitrate (as N)

Nitrate (as N)

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

103.5

<0.0050

7.03

8.52

493

101.9

<0.30

79

99.2

<10

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

21-NOV-19

20-NOV-19

20-NOV-19

20-NOV-19

0.01

0.2

3.7

0.3

20

20

90-110

6.9-7.1

90-110

85-115

%

mg/L

pH

pH

mg/L

%

mg/L

mg/L

%

mg/L

8.51

494

82

0.005

0.3

10

J

15



Quality Control Report
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Report Date: 27-NOV-19Workorder: L2385413

Sample Parameter Qualifier Definitions:

Description Qualifier      

DLDS

J

MS-B

RPD-NA

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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Quality Control Report
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Report Date: 27-NOV-19Workorder: L2385413

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

19-NOV-19 10:15
19-NOV-19 10:30

21-NOV-19 07:37
21-NOV-19 07:37

0.25
0.25

45
45

pH by Meter (Automated)
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2385413 were received on 20-NOV-19 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
# 400 - 179 Colonnade Road 
Ottawa  ON  K2E 7J4
Airesse MacPhee
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-51

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
6

L2356417-1 WS-56484-260919-NT-10
N. Turl on 26-SEP-19 @ 13:50Sampled By:
SWMatrix:

Physical Tests

Anions and Nutrients

Total Metals

Conductivity

Hardness (as CaCO3)

Hardness (from Totals)

pH

Total Dissolved Solids

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate and Nitrite (as N)

Nitrate (as N)

Nitrite (as N)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

uS/cm

mg/L

mg/L

pH

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

01-OCT-19

08-OCT-19

03-OCT-19

01-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

319

146

152

7.79

215

135

<1.0

<1.0

135

0.0382

10.7

<0.020

0.670

0.665

0.0048

29.9

0.0050

<0.00010

<0.00010

0.00055

<0.00010

<0.000050

0.100

<0.0000050

40.3

<0.000010

0.00016

<0.00010

<0.00050

0.175

<0.000050

<0.0010

12.4

0.00605

<0.0000050

<0.000050

<0.00050

<0.050

0.253

2.0

0.50

0.50

0.10

20

1.0

1.0

1.0

1.0

0.0050

0.50

0.020

0.0051

0.0050

0.0010

0.30

0.0030

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00050

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

0.050

0.050

R4851485

R4851485

R4858853

R4851485

R4851485

R4851485

R4851485

R4857533

R4857435

R4857435

R4857435

R4857435

R4857435

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4857168

R4851419

R4851419

R4851419

R4851419
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-51

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
6

L2356417-1 WS-56484-260919-NT-10
N. Turl on 26-SEP-19 @ 13:50Sampled By:
SWMatrix:

Total Metals

Dissolved Metals

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

<0.00020

<0.000050

9.77

<0.000010

9.65

0.0562

10.9

<0.00020

<0.000010

<0.00010

<0.00010

0.00032

<0.00010

<0.000010

0.00135

<0.0030

<0.00020

FIELD

FIELD

0.0012

<0.00010

<0.00010

0.00056

<0.00010

<0.000050

0.092

<0.0000050

39.1

<0.000010

0.00016

<0.00010

<0.00020

0.116

<0.000050

<0.0010

11.8

0.00531

<0.0000050

<0.000050

<0.00050

0.00020

0.000050

0.10

0.000010

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0030

0.00020

0.0010

0.00010

0.00010

0.00010

0.00010

0.000050

0.010

0.0000050

0.050

0.000010

0.00010

0.00010

0.00020

0.010

0.000050

0.0010

0.0050

0.00010

0.0000050

0.000050

0.00050

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4851419

R4857494

R4857613

R4853008

R4853008

R4855328

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4855328

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4857657

R4853008

R4853008
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

056484-51

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
6

L2356417-1 WS-56484-260919-NT-10
N. Turl on 26-SEP-19 @ 13:50Sampled By:
SWMatrix:

Dissolved Metals
Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

03-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

<0.050

0.244

0.00023

<0.000050

9.40

<0.000020

9.40

0.0554

9.23

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

0.00113

<0.0010

<0.00020

0.050

0.050

0.00020

0.000050

0.050

0.000020

0.050

0.00020

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

0.000010

0.00050

0.0010

0.00020

DLM

R4853008

R4853008

R4853008

R4853008

R4853008

R4858061

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008

R4853008



ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Reference Information

Alkalinity Species by Titration

Nitrite & Nitrate in Water 
(Calculation)

Chloride in Water by IC

Conductivity (Automated)

Conductivity Screen (Internal Use 
Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS 
or CVAFS

Total Mercury in Water by CVAAS 
or CVAFS

Dissolved Metals in Water by CRC 
ICPMS

Total Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

L2356417 CONTD....
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056484-51

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLM

MS-B

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2356417-1
L2356417-1
L2356417-1
L2356417-1
L2356417-1
L2356417-1
L2356417-1
L2356417-1
L2356417-1
L2356417-1
L2356417-1

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Nitrate (as N)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   
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NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

VIC100-T-HARDNESS-VA

Reference Information

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by 
Gravimetric

Hardness from Total Metals

L2356417 CONTD....

6PAGE of

056484-51

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

Custom Calculation for Hardness.  Client is requesting when Total Metals are run,  only Total metals are used for hardness calculation.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

APHA 2340B

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4851485

R4857435

R4851485

R4857435

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

MS

WG3177659-4

WG3177659-3

WG3177659-1

WG3177647-3

WG3177647-2

WG3177647-1

WG3177647-4

WG3177659-4

WG3177659-3

WG3177659-1

WG3177647-3

WG3177647-2

WG3177647-1

WG3177647-4

L2356417-1

L2356417-1

L2356455-1

L2356417-1

L2356417-1

L2356455-1

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

133

101.6

<1.0

10.7

100.2

<0.50

97.1

321

98.8

<2.0

<0.020

100.7

<0.020

102.5

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

1.6

0.1

0.6

N/A

20

20

10

20

85-115

90-110

75-125

90-110

90-110

75-125

mg/L

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

uS/cm

mg/L

%

mg/L

%

135

10.7

319

<0.020

1

0.5

2

0.02

RPD-NA

19



Quality Control Report
Page 2 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

R4857657

R4857168

R4853008

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

DUP

LCS

MB

MS

MS

DUP

WG3179972-7

WG3179972-6

WG3179972-5

WG3179972-8

WG3179900-3

WG3179900-5

WG3179900-2

WG3179900-1

WG3179900-4

WG3179900-6

WG3177680-3

L2355724-2

L2355724-1

L2355483-5

L2355953-7

L2354716-3

L2356808-5

L2355893-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

<0.0000050

101.5

<0.0000050

94.9

<0.0000050

<0.0000050

102.0

<0.0000050

104.8

109.9

0.0197

0.00023

0.00937

<0.00010

<0.000050

0.944

2.65

0.000022

<0.00010

<0.00020

0.020

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

N/A

N/A

N/A

1.6

4.1

0.4

N/A

N/A

4.2

0.2

5.7

N/A

N/A

0.5

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

80-120

70-130

70-130

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0000050

<0.0000050

<0.0000050

0.0200

0.00023

0.00941

<0.00010

<0.000050

0.905

2.65

0.000021

<0.00010

0.00020

0.020

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

19



Quality Control Report
Page 3 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4853008Batch
DUP

LCS

WG3177680-3

WG3177680-2

L2355893-1
Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

<0.000050

0.0146

0.614

0.00202

0.00188

<0.00050

<0.050

0.752

0.00067

5.19

119

0.318

18.3

<0.00020

<0.000010

<0.00010

0.00016

0.00055

0.00136

0.000227

<0.00050

0.0073

<0.00020

91.4

95.0

90.4

105.0

93.2

95.8

100.2

92.3

93.5

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

N/A

0.0

3.4

2.9

1.2

N/A

N/A

1.1

4.2

0.9

1.8

1.9

0.9

N/A

N/A

N/A

3.7

1.1

3.0

2.6

N/A

3.9

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

<0.000050

0.0146

0.594

0.00196

0.00185

<0.00050

<0.050

0.744

0.00070

5.24

117

0.324

18.5

<0.00020

<0.000010

<0.00010

0.00016

0.00054

0.00140

0.000233

<0.00050

0.0071

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4853008Batch
LCS

MB

WG3177680-2

WG3177680-1

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

97.3

92.4

93.5

90.1

87.0

100.4

93.7

90.3

92.6

96.3

91.7

102.7

96.6

91.5

96.2

91.2

93.1

96.6

90.8

90.8

99.3

90.9

93.6

90.8

100.4

98.5

93.7

92.0

90.6

<0.0010

<0.00010

<0.00010

<0.00010

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001
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Quality Control Report
Page 5 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4853008Batch
MB

MS

WG3177680-1

WG3177680-4 L2356417-1

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

95.1

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-1970-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 6 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4853008Batch
MSWG3177680-4 L2356417-1

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

90.7

94.1

99.1

98.1

93.5

91.8

95.6

N/A

98.9

96.8

93.4

89.3

91.0

98.1

103.3

N/A

88.8

90.3

90.1

99.96

96.7

93.9

100.6

77.8

N/A

N/A

91.7

91.5

99.2

96.3

87.9

83.8

93.7

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 7 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4853008

R4855328

R4858061

Batch

Batch

Batch

MS

MB

DUP

WG3177680-4

WG3177680-1

WG3180298-3

L2356417-1

L2356622-2

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Arsenic (As)-Dissolved

Chromium (Cr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

99.7

94.6

93.9

89.4

<0.00010

<0.00010

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

0.00073

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

02-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1.2

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130

70-130

70-130

70-130

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

0.00072

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

0.0001

0.0001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 8 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4858061Batch
DUP

LCS

WG3180298-3

WG3180298-2

L2356622-2
Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

93.2

97.7

99.0

102.7

97.1

96.3

98.7

99.3

102.0

96.7

99.8

96.7

94.4

104.5

100.5

97.5

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 9 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4858061Batch
LCS

MB

WG3180298-2

WG3180298-1

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

96.1

93.8

102.1

97.1

109.3

97.8

99.3

100.1

104.7

98.7

95.0

96.5

88.3

103.2

93.2

92.1

97.4

93.2

103.0

100.1

97.1

104.3

94.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001
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Quality Control Report
Page 10 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4858061

R4851419

Batch

Batch

MB

DUP

WG3180298-1

WG3177623-3 L2356760-1

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.00020

1.03

0.00047

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

01-OCT-1911 20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L0.922

0.00046

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.0002
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Quality Control Report
Page 11 of

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4851419Batch
DUPWG3177623-3 L2356760-1

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

0.00047

0.00063

0.0223

<0.00010

<0.000050

0.011

0.0000171

12.3

0.000043

0.00074

0.00048

0.00322

1.02

0.000725

0.0019

1.43

0.178

0.00167

0.00073

<0.050

2.01

0.00253

0.000107

4.03

<0.000010

5.71

0.0673

2.30

<0.00020

<0.000010

<0.00010

0.00015

0.0540

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

1.9

0.8

4.3

N/A

N/A

1.3

13

0.3

19

0.6

13

20

10

4.3

1.9

5.2

1.8

5.7

7.3

N/A

1.0

9.3

0.000019

4.5

N/A

4.5

0.8

1.7

N/A

N/A

N/A

3.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

0.0001

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00046

0.00062

0.0213

<0.00010

<0.000050

0.011

0.0000194

12.2

0.000035

0.00074

0.00042

0.00392

0.921

0.000695

0.0018

1.36

0.175

0.00157

0.00067

<0.050

1.99

0.00231

0.000087

3.85

<0.000010

5.46

0.0679

2.26

<0.00020

<0.000010

<0.00010

0.00015

0.0464

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4851419Batch
DUP

LCS

WG3177623-3

WG3177623-2

L2356760-1
Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

0.0540

<0.00010

0.00102

0.00292

0.0741

<0.00020

100.5

97.7

97.1

98.7

95.1

98.5

105.3

96.7

96.5

95.6

97.1

96.9

96.7

98.7

96.7

93.6

95.7

100.3

97.1

95.6

96.9

98.5

102.4

96.3

95.4

101.7

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

15

N/A

0.6

9.4

2.6

N/A

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0464

<0.00010

0.00102

0.00266

0.0722

<0.00020

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4851419Batch
LCS

MB

WG3177623-2

WG3177623-1

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

97.2

95.2

103.0

96.4

97.1

91.7

96.4

99.99

99.5

95.9

98.6

92.6

92.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
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Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4851419Batch
MB

MS

WG3177623-1

WG3177623-4 L2356759-1

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

<0.050

<0.050

<0.00020

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0030

<0.00020

103.4

95.1

103.1

N/A

103.2

96.1

98.4

102.7

N/A

101.1

102.5

103.5

102.1

103.9

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.05

0.05

0.0002

0.00005

0.1

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.003

0.0002
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Quality Control Report
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Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

Water

Water

R4851419

R4857533

Batch

Batch

MS

DUP

LCS

MB

MS

WG3177623-4

WG3179196-3

WG3179196-2

WG3179196-1

WG3179196-4

L2356759-1

L2356417-1

L2356455-1

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

99.1

100.8

N/A

102.8

95.5

102.0

106.9

N/A

107.0

106.8

92.8

100.2

N/A

N/A

104.2

89.8

97.8

102.6

94.6

98.7

97.4

99.98

105.2

96.6

95.2

0.0364

97.5

<0.0050

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

4.7 20

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

MS-B

MS-B

MS-B

MS-B

0.0382

0.005
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Quality Control Report
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Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

R4857533

R4857435

R4857435

R4851485

R4857435

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

DUP

LCS

MB

WG3179196-4

WG3177647-3

WG3177647-2

WG3177647-1

WG3177647-4

WG3177647-3

WG3177647-2

WG3177647-1

WG3177647-4

WG3177659-2

WG3177659-4

WG3177647-3

WG3177647-2

WG3177647-1

L2356455-1

L2356417-1

L2356455-1

L2356417-1

L2356455-1

VA-PH7-BUF

L2356417-1

L2356417-1

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

pH

pH

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

96.8

0.0044

99.8

<0.0010

98.8

0.664

99.9

<0.0050

N/A

7.04

7.83

29.8

100.8

<0.30

02-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

8.7

0.2

0.04

0.1

20

20

0.3

20

75-125

90-110

75-125

90-110

-

6.9-7.1

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

pH

pH

mg/L

%

mg/L

MS-B

0.0048

0.665

7.79

29.9

0.001

0.005

0.3

J
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Quality Control Report
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Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee

Report Date: 08-OCT-19Workorder: L2356417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-VA

Water

Water

R4857435

R4858853

Batch

Batch

MS

DUP

LCS

MB

WG3177647-4

WG3180359-3

WG3180359-2

WG3180359-1

L2356455-1

L2356455-3

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

93.4

571

99.4

<10

01-OCT-19

03-OCT-19

03-OCT-19

03-OCT-19

1.6 20

75-125

85-115

%

mg/L

%

mg/L

562

10
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Quality Control Report
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Report Date: 08-OCT-19Workorder: L2356417

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee
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Quality Control Report
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Report Date: 08-OCT-19Workorder: L2356417

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients
1

1

1

26-SEP-19 13:50

26-SEP-19 13:50

26-SEP-19 13:50

01-OCT-19 08:37

01-OCT-19 07:23

01-OCT-19 07:23

0.25

3

3

115

5

5

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM

EHTR

EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2356417 were received on 30-SEP-19 09:48.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

GHD Limited
455 Phillip Street 
Waterloo  ON  N2L 3X2
Airesse MacPhee
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Appendix H 
Validation Memoranda 



 
 
 
 
 
 

GHD 
10271 Shellbridge Way Suite 165 Richmond British Columbia V6X 2W8 Canada 
T 604 214 0510  F 604 214 0525  W www.ghd.com 

June 14, 2019 

To: Michaela Dyck, Natasha Turl, Lainey Kong Ref. No.: 056484-52 
Campbell River 

         

From: Airesse MacPhee/vl/73 Tel: 604-248-3661 

CC:         

Subject: Data Quality Assessment and Validation 

Laboratory: ALS Canada Ltd. Date(s) Sampled: April 30-May 1, 2019 

Lab Job No.: L2267312, L2266674, L2266676   

Media Sampled: Groundwater, Surface Water   

     QA/QC Criteria Pass Qualifiers Fail N/A 
Holding Times Analyte specific     
Field Duplicate (blind) Matrix specific     
Field Blank (blind) Non-detect     
Trip Blank Non-detect     
Temperature Analyte specific     
Lab QA/QC Within standard recoveries     
Data OK for Use Yes  With Qualifiers  No  Initial:  AM 
  

The following results are qualified due to holding time exceedances: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2266674 04/30/2019 WG-56484-300419-NT-01 pH, lab 7.75 J s.u. 
L2266674 05/01/2019 WG-56484-010519-NT-10 pH, lab 8.13 J s.u. 
L2266674 05/01/2019 WG-56484-010519-NT-12 pH, lab 8.24 J s.u. 
L2266674 05/01/2019 WG-56484-010519-CF-13 pH, lab 7.97 J s.u. 
L2266674 04/30/2019 WG-56484-300419-NT-02 pH, lab 8.20 J s.u. 
L2266674 04/30/2019 WG-56484-300419-CF-03 pH, lab 8.19 J s.u. 
L2266674 04/30/2019 WG-56484-300419-CF-04 pH, lab 7.98 J s.u. 
L2266674 04/30/2019 WG-56484-300419-CF-05 pH, lab 8.01 J s.u. 
L2266674 04/30/2019 WG-56484-300419-NT-06 pH, lab 8.02 J s.u. 
L2266674 04/30/2019 WG-56484-300419-NT-07 pH, lab 7.97 J s.u. 
L2266674 04/30/2019 WG-56484-300419-NT-08 pH, lab 8.09 J s.u. 
L2266676 05/01/2019 WS-56484-010519-CF-01 pH, lab 7.05 J s.u. 

http://www.ghd.com/


 
 
 

056484Memo-73 2 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2266676 05/01/2019 WS-56484-010519-CF-02 pH, lab 6.99 J s.u. 
L2266676 05/01/2019 WS-56484-010519-CF-03 pH, lab 7.00 J s.u. 
L2267312 05/01/2019 WG-56484-010519-CF-14 pH, lab 8.15 J s.u. 
L2267312 05/01/2019 WG-56484-010519-CF-16 pH, lab 8.30 J s.u. 
L2267312 05/01/2019 WG-56484-010519-CF-17 pH, lab 8.08 J s.u. 
L2267312 05/01/2019 WG-56484-010519-CF-18 pH, lab 8.32 J s.u. 
L2267312 05/01/2019 WG-56484-010519-CF-19 pH, lab 8.31 J s.u. 
L2267312 05/01/2019 WG-56484-010519-CF-20 pH, lab 8.32 J s.u. 
L2267312 05/01/2019 WG-56484-010519-CF-21 pH, lab 8.21 J s.u. 

The following results are qualified based on field blank contamination: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2267312 05/01/2019 WG-56484-010519-NT-15 Barium 
(dissolved) 

0.00015 U mg/L 

The following results are qualified based on field duplicate variability: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2267312 05/01/2019 WG-56484-010519-CF-18 Selenium 
(dissolved) 

0.000114 J mg/L 

L2267312 05/01/2019 WG-56484-010519-CF-19 Selenium 
(dissolved) 

0.000169 J mg/L 

L2267312 05/01/2019 WG-56484-010519-CF-16 Alkalinity, 
carbonate 

3.4 J mg/L 

L2267312 05/01/2019 WG-56484-010519-CF-17 Alkalinity, 
carbonate 

1.0 UJ mg/L 

Notes: 
J - Estimated concentration 
UJ - Non-detect with an Estimated Report Limit 
U - Not Detected 
s.u. - Standard pH Units 
 



GHD 
10271 Shellbridge Way Suite 165 Richmond British Columbia V6X 2W8 Canada 
T 604 214 0510  F 604 214 0525  W www.ghd.com 

September 16, 2019 

To: Michaela Dyck, Lainey Kong Ref. No.: 056484-52 
Campbell River 

From: Airesse MacPhee/cs/10 Tel: 604 248 3661 

Subject: Data Quality Assessment and Validation 

Laboratory: ALS Canada Ltd. Date(s) Sampled: June 25-26, 2019 

Lab Job No.: L2300898, L2300113, L2300116 

Sampled By: Chris Thorne 

Media Sampled: Groundwater, Surface Water 

QA/QC Criteria Pass Qualifiers Fail N/A 
Holding Times Analyte specific 
Field Duplicate (blind) Matrix specific 
Field Blank (blind) Non-detect 
Trip Blank Non-detect 
Temperature Analyte specific 
Lab QA/QC Within standard recoveries 
Data OK for Use Yes With Qualifiers No Initial: AM 

The following results are qualified due to holding time exceedance: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2300113 06/25/2019 WG-56484-250619-CT-07 Nitrate (as N) 0.0279 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-16 Nitrate (as N) 2.40 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-17 Nitrate (as N) 1.15 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-08 Nitrate (as N) 0.237 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-09 Nitrate (as N) 0.228 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-10 Nitrate (as N) 0.0676 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-11 Nitrate (as N) 0.0991 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-12 Nitrate (as N) 0.113 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-13 Nitrate (as N) 0.113 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-14 Nitrate (as N) 0.164 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-15 Nitrate (as N) 0.377 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-07 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-16 Nitrite (as N) 0.0028 J mg/L 

http://www.ghd.com/
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Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2300113 06/25/2019 WG-56484-250619-CT-17 Nitrite (as N) 0.0050 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-08 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-09 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-10 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-11 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-12 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-13 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-14 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-15 Nitrite (as N) 0.0010 UJ mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-07 Nitrite/Nitrate 0.0279 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-16 Nitrite/Nitrate 2.40 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-17 Nitrite/Nitrate 1.15 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-08 Nitrite/Nitrate 0.237 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-09 Nitrite/Nitrate 0.228 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-10 Nitrite/Nitrate 0.0676 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-11 Nitrite/Nitrate 0.0991 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-12 Nitrite/Nitrate 0.113 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-13 Nitrite/Nitrate 0.113 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-14 Nitrite/Nitrate 0.164 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-15 Nitrite/Nitrate 0.377 J mg/L 
L2300113 06/25/2019 WG-56484-250619-CT-07 pH, lab 7.79 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-16 pH, lab 8.14 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-17 pH, lab 7.99 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-08 pH, lab 8.21 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-09 pH, lab 8.21 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-10 pH, lab 8.32 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-11 pH, lab 8.04 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-12 pH, lab 7.99 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-13 pH, lab 7.99 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-14 pH, lab 8.04 J s.u. 
L2300113 06/25/2019 WG-56484-250619-CT-15 pH, lab 8.21 J s.u. 
L2300116 06/25/2019 WS-56484-250619-CT-01 Nitrate (as N) 0.0050 UJ mg/L 
L2300116 06/25/2019 WS-56484-250619-CT-01 Nitrite (as N) 0.0010 UJ mg/L 
L2300116 06/25/2019 WS-56484-250619-CT-01 Nitrite/Nitrate 0.0051 UJ mg/L 
L2300116 06/25/2019 WS-56484-250619-CT-01 pH, lab 7.11 J s.u. 
L2300898 06/26/2019 WG-56484-260619-CT-18 pH, lab 8.00 J s.u. 
L2300898 06/26/2019 WG-56484-260619-CT-19 pH, lab 8.23 J s.u. 
L2300898 06/26/2019 WG-56484-260619-CT-20 pH, lab 8.20 J s.u. 
L2300898 06/26/2019 WG-56484-260619-CT-21 pH, lab 7.85 J s.u. 
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Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2300898 06/26/2019 WG-56484-260619-CT-23 pH, lab 8.09 J s.u. 
L2300898 06/26/2019 WG-56484-260619-CT-24 pH, lab 8.09 J s.u. 
L2300898 06/26/2019 WG-56484-260619-CT-25 pH, lab 8.24 J s.u. 
L2300898 06/26/2019 WG-56484-260619-CT-26 pH, lab 8.18 J s.u. 

The following results are qualified due to field duplicate variability: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2300113 06/25/2019 WG-56484-250619-CT-08 Copper 
(dissolved) 

0.00023 J mg/L 

L2300113 06/25/2019 WG-56484-250619-CT-09 Copper 
(dissolved) 

0.00046 J mg/L 

Notes: 

J - Estimated concentration 
UJ - Not Detected; Estimated Reporting Limit 
N - Nitrogen 
s.u. - Standard pH Units 
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October 16, 2019 

To: Michaela Dyck; Lainey Kong; Chris Thorne;  
Natasha Turl; Airesse MacPhee 

Ref. No.: 056484-52 
Campbell River 

    

From: Laura Ermeta/ev/13 Tel: 519-340-4375 

Subject: Data Quality Assessment and Validation 

Laboratory: ALS Canada Ltd. Date(s) Sampled: September 22 - 23, 2019 

Lab Job No.: L2352708; L2353609; L2353611; L2354648   

Sampled By:  Natasha Turl   

Media Sampled: Groundwater and Surface Water   

     QA/QC Criteria Pass Qualifiers Fail N/A 
Holding Times Analyte specific     
Field Duplicate (blind) Within 50% of original/<1xRL     
Field Blank (blind) Non-detect     
Trip Blank Non-detect     
Temperature Analyte specific     
Lab QA/QC Within standard recoveries     
Data OK for Use Yes  With Qualifiers  No  Initial: LE 
  

The following results are qualified due to holding time exceedance: 

Lab  
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2352708 09/22/2019 WG-56484-220919-NT-01 pH, lab 7.78 J s.u. 
L2352708 09/22/2019 WG-56484-220919-NT-02 pH, lab 7.94 J s.u. 
L2352708 09/22/2019 WG-56484-220919-NT-03 pH, lab 8.03 J s.u. 
L2352708 09/22/2019 WG-56484-220919-NT-04 pH, lab 8.00 J s.u. 
L2352708 09/22/2019 WG-56484-220919-NT-05 pH, lab 8.29 J s.u. 
L2352708 09/22/2019 WG-56484-220919-NT-06 pH, lab 8.31 J s.u. 
L2352708 09/22/2019 WG-56484-220919-NT-07 pH, lab 8.31 J s.u. 
L2352708 09/22/2019 WG-56484-220919-NT-08 pH, lab 8.19 J s.u. 
L2352708 09/22/2019 WG-56484-220919-NT-09 pH, lab 8.06 J s.u. 
L2352708 09/23/2019 WG-56484-230919-NT-10 pH, lab 8.28 J s.u. 
       
L2353609 09/23/2019 WG-56484-230919-NT-12 pH, lab 7.77 J s.u. 
L2353609 09/23/2019 WG-56484-230919-NT-13 pH, lab 8.11 J s.u. 
L2353609 09/23/2019 WG-56484-230919-NT-14 pH, lab 8.14 J s.u. 

http://www.ghd.com/
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Lab  
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2353609 09/23/2019 WG-56484-230919-NT-15 pH, lab 8.13 J s.u. 
L2353609 09/23/2019 WG-56484-230919-NT-16 pH, lab 7.99 J s.u. 
L2353609 09/23/2019 WG-56484-230919-NT-17 pH, lab 8.02 J s.u. 
       
L2353611 09/23/2019 WS-56484-230919-NT-01 pH, lab 7.06 J s.u. 
L2353611 09/23/2019 WS-56484-230919-NT-02 pH, lab 6.88 J s.u. 
       
L2354648 09/23/2019 WG-56484-230919-NT-18 Nitrate (as N) 0.142 J mg/L 
L2354648 09/23/2019 WG-56484-230919-NT-19 Nitrate (as N) 0.0094 J mg/L 
L2354648 09/23/2019 WG-56484-230919-NT-20 Nitrate (as N) 0.0050 UJ mg/L 
       
L2354648 09/23/2019 WG-56484-230919-NT-18 Nitrite (as N) 0.0010 UJ mg/L 
L2354648 09/23/2019 WG-56484-230919-NT-19 Nitrite (as N) 0.0101 J mg/L 
L2354648 09/23/2019 WG-56484-230919-NT-20 Nitrite (as N) 0.0010 UJ mg/L 
       
L2354648 09/23/2019 WG-56484-230919-NT-18 Nitrite/Nitrate 0.142 J mg/L 
L2354648 09/23/2019 WG-56484-230919-NT-19 Nitrite/Nitrate 0.0196 J mg/L 
L2354648 09/23/2019 WG-56484-230919-NT-20 Nitrite/Nitrate 0.0051 UJ mg/L 
       
L2354648 09/23/2019 WG-56484-230919-NT-18 pH, lab 8.03 J s.u. 
L2354648 09/23/2019 WG-56484-230919-NT-19 pH, lab 7.53 J s.u. 
L2354648 09/23/2019 WG-56484-230919-NT-20 pH, lab 8.22 J s.u. 
       
L2354648 09/23/2019 WG-56484-230919-NT-18 Total dissolved 

solids (TDS) 
72 J mg/L 

L2354648 09/23/2019 WG-56484-230919-NT-19 Total dissolved 
solids (TDS) 

345 J mg/L 

L2354648 09/23/2019 WG-56484-230919-NT-20 Total dissolved 
solids (TDS) 

325 J mg/L 

The following results are qualified due to high matrix spike recovery: 

Lab  
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2352708 09/22/2019 WG-56484-220919-NT-01 Sulfur (dissolved) 0.74 J mg/L 
L2352708 09/22/2019 WG-56484-220919-NT-02 Sulfur (dissolved) 0.60 J mg/L 
L2352708 09/22/2019 WG-56484-220919-NT-03 Sulfur (dissolved) 0.75 J mg/L 
L2352708 09/22/2019 WG-56484-220919-NT-05 Sulfur (dissolved) 0.68 J mg/L 
L2352708 09/22/2019 WG-56484-220919-NT-06 Sulfur (dissolved) 8.00 J mg/L 
L2352708 09/22/2019 WG-56484-220919-NT-07 Sulfur (dissolved) 8.03 J mg/L 
L2352708 09/22/2019 WG-56484-220919-NT-08 Sulfur (dissolved) 6.96 J mg/L 
L2352708 09/22/2019 WG-56484-220919-NT-09 Sulfur (dissolved) 4.91 J mg/L 
L2352708 09/23/2019 WG-56484-230919-NT-10 Sulfur (dissolved) 0.95 J mg/L 
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The following results are qualified due to low laboratory control sample (LCS) recovery: 

Lab  
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2353609 09/23/2019 WG-56484-230919-NT-16 cis-1,3-
Dichloropropene/ 
trans-1,3-
Dichloropropene 

0.0010 UJ mg/L 

L2353609 09/23/2019 WG-56484-230919-NT-17 cis-1,3-
Dichloropropene/ 
trans-1,3-
Dichloropropene 

0.0010 UJ mg/L 

       
L2353609 09/23/2019 WG-56484-230919-NT-16 trans-1,3-

Dichloropropene 
0.00050 UJ mg/L 

L2353609 09/23/2019 WG-56484-230919-NT-17 trans-1,3-
Dichloropropene 

0.00050 UJ mg/L 

Please note chloromethane and vinyl chloride had high LCS recoveries in reports L2352708 and L2354648. 
Non-detect results associated with high LCS recoveries were not qualified. The indicated high bias would 
not impact the data. 

The following results are qualified due to the dissolved analyte being significantly greater than the associated 
total analyte: 

Lab  
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2353611 09/23/2019 WS-56484-230919-NT-02 Potassium 0.073 J mg/L 
L2353611 09/23/2019 WS-56484-230919-NT-02 Potassium 

(dissolved) 
0.136 J mg/L 

       
L2353611 09/23/2019 WS-56484-230919-NT-02 Tungsten 0.00010 UJ mg/L 
L2353611 09/23/2019 WS-56484-230919-NT-02 Tungsten 

(dissolved) 
0.00042 J mg/L 

Notes: 

RL - Reporting Limit 
J - Estimated concentration 
UJ - Not Detected; Estimated Reporting Limit 
N - Nitrogen 
s.u. - Standard pH Units 
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January 14, 2019 

To: Michaela Dyck, Natasha Turl, Chris Thorne Ref. No.: 056484-52 
Campbell River 

    

From: Airesse MacPhee/vl/78   

Subject: Data Quality Assessment and Validation 

 

Laboratory: ALS Canada Ltd. Date(s) Sampled: November 18, 19, 25, 
2019 

Lab Job No.: L2385415, L2385413, L2387633   

Sampled By:  Natasha Turl   

Media 
Sampled: 

Groundwater, Surface Water   

     QA/QC Criteria Pass Qualifiers Fail N/A 
Holding Times Analyte specific     
Field Duplicate (blind) Matrix specific     
Field Blank (blind) Non-detect     
Trip Blank Non-detect     
Temperature Analyte specific     
Lab QA/QC Within standard recoveries     
Data OK for Use Yes  With Qualifiers  No  Initial:  AM 
  

The following results are qualified due to holding time exceedance: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2385413 11/19/2019 WS-56484-191119-NT-01 pH, lab 7.00 J s.u. 
L2385413 11/19/2019 WS-56484-191119-NT-02 pH, lab 7.03 J s.u. 
L2385415 11/18/2019 WG-56484-181119-NT-01 pH, lab 7.82 J s.u. 
L2385415 11/19/2019 WG-56484-191119-NT-10 pH, lab 7.68 J s.u. 
L2385415 11/19/2019 WG-56484-191119-NT-11 pH, lab 7.92 J s.u. 
L2385415 11/19/2019 WG-56484-191119-NT-12 pH, lab 8.19 J s.u. 

http://www.ghd.com/
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Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2385415 11/19/2019 WG-56484-191119-NT-13 pH, lab 8.16 J s.u. 
L2385415 11/19/2019 WG-56484-191119-NT-14 pH, lab 8.16 J s.u. 
L2385415 11/19/2019 WG-56484-191119-NT-15 pH, lab 7.90 J s.u. 
L2385415 11/19/2019 WG-56484-191119-NT-16 pH, lab 7.92 J s.u. 
L2385415 11/19/2019 WG-56484-191119-NT-17 pH, lab 7.88 J s.u. 
L2385415 11/19/2019 WG-56484-191119-NT-18 pH, lab 8.02 J s.u. 
L2385415 11/18/2019 WG-56484-181119-NT-02 pH, lab 8.14 J s.u. 
L2385415 11/18/2019 WG-56484-181119-NT-03 pH, lab 7.91 J s.u. 
L2385415 11/18/2019 WG-56484-181119-NT-04 pH, lab 8.09 J s.u. 
L2385415 11/19/2019 WG-56484-181119-NT-05 pH, lab 8.16 J s.u. 
L2385415 11/18/2019 WG-56484-181119-NT-06 pH, lab 8.16 J s.u. 
L2385415 11/18/2019 WG-56484-181119-NT-07 pH, lab 7.54 J s.u. 
L2385415 11/18/2019 WG-56484-181119-NT-08 pH, lab 7.98 J s.u. 
L2385415 11/18/2019 WG-56484-181119-NT-09 pH, lab 8.09 J s.u. 
L2387633 11/25/2019 WG-056484-251119-CT-01 pH, lab 8.16 J s.u. 
L2387633 11/25/2019 WG-056484-251119-CT-02 pH, lab 7.97 J s.u. 

The following results are qualified based on field blank detections: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2385415 11/19/2019 WG-56484-191119-NT-11 Cadmium 
(dissolved) 

0.0000267 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-12 Cadmium 
(dissolved) 

0.0000054 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-13 Cadmium 
(dissolved) 

0.0000061 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-14 Cadmium 
(dissolved) 

0.0000097 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-17 Cadmium 
(dissolved) 

0.0000105 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-18 Cadmium 
(dissolved) 

0.0000099 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-03 Cadmium 
(dissolved) 

0.0000058 U mg/L 

L2385415 11/19/2019 WG-56484-181119-NT-05 Cadmium 
(dissolved) 

0.0000115 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-06 Cadmium 
(dissolved) 

0.0000127 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-01 Copper 
(dissolved) 

0.00033 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-10 Copper 
(dissolved) 

0.00276 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-11 Copper 
(dissolved) 

0.00045 U mg/L 
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Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2385415 11/19/2019 WG-56484-191119-NT-12 Copper 
(dissolved) 

0.00085 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-13 Copper 
(dissolved) 

0.00102 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-14 Copper 
(dissolved) 

0.00070 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-15 Copper 
(dissolved) 

0.00027 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-16 Copper 
(dissolved) 

0.00037 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-17 Copper 
(dissolved) 

0.00027 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-18 Copper 
(dissolved) 

0.00148 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-02 Copper 
(dissolved) 

0.00049 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-03 Copper 
(dissolved) 

0.00214 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-04 Copper 
(dissolved) 

0.00051 U mg/L 

L2385415 11/19/2019 WG-56484-181119-NT-05 Copper 
(dissolved) 

0.00045 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-06 Copper 
(dissolved) 

0.00053 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-08 Copper 
(dissolved) 

0.00062 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-09 Copper 
(dissolved) 

0.00400 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-10 Tin 
(dissolved) 

0.00016 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-11 Tin 
(dissolved) 

0.00021 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-12 Tin 
(dissolved) 

0.00024 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-13 Tin 
(dissolved) 

0.00011 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-17 Tin 
(dissolved) 

0.00011 U mg/L 

L2385415 11/19/2019 WG-56484-191119-NT-18 Tin 
(dissolved) 

0.00019 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-03 Tin 
(dissolved) 

0.00016 U mg/L 

L2385415 11/19/2019 WG-56484-181119-NT-05 Tin 
(dissolved) 

0.00029 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-06 Tin 
(dissolved) 

0.00050 U mg/L 
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Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2385415 11/18/2019 WG-56484-181119-NT-07 Tin 
(dissolved) 

0.00013 U mg/L 

L2385415 11/18/2019 WG-56484-181119-NT-09 Tin 
(dissolved) 

0.00018 U mg/L 

The following results are qualified based on dissolved results that are significantly higher than the total 
results: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

L2385413 11/19/2019 WS-56484-191119-NT-01 Cadmium 0.0000052 J mg/L 
L2385413 11/19/2019 WS-56484-191119-NT-01 Cadmium 

(dissolved) 
0.0000253 J mg/L 

L2385413 11/19/2019 WS-56484-191119-NT-02 Copper 0.00051 J mg/L 
L2385413 11/19/2019 WS-56484-191119-NT-02 Copper 

(dissolved) 
0.00087 J mg/L 

L2385413 11/19/2019 WS-56484-191119-NT-02 Tin 0.00021 J mg/L 
L2385413 11/19/2019 WS-56484-191119-NT-02 Tin 

(dissolved) 
0.00043 J mg/L 

Notes: 

J Estimated concentration 
U Not Detected 
s.u. Standard pH Units 
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Appendix I 
Historical Water Quality Data 

 
  



figure I-1

 BACKGROUND WELLS HISTORICAL GROUNDWATER DATA
(Field and Lab pH, Iron, and Manganese)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-2

 BACKGROUND WELLS HISTORICAL GROUNDWATER DATA
(Hardness, Sulphate, Alkalinity)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-3

LANDFILL WELLS HISTORICAL GROUNDWATER DATA 
(Field and Lab pH, Iron, and Manganese)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

pH
Field pH

0

200

400

600

800

1000

1200

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

C
on

du
ct

iv
ity

 (u
S/

cm
)

Field Conductivity

02000
2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…2…

Legend

EBA04-02 EBA04-01

EBA04-06 EBA04-07

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14
0.16
0.18

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

M
an

ga
ne

se
 (m

g/
L)

Dissolved Manganese

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14
0.16
0.18

0.2

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Iro
n 

(m
g/

L)

Dissolved Iron

 056484 (48)



figure I-4

LANDFILL WELLS HISTORICAL GROUNDWATER DATA 
(Hardness, Sulphate, Alkalinity)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-5

LANDFILL WELLS HISTORICAL GROUNDWATER DATA 
(Field and Lab pH, Iron, and Manganese)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-6

LANDFILL WELLS HISTORICAL GROUNDWATER DATA 
(Hardness, Sulphate, Alkalinity)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-7

NORTHEAST DOWNGRADIENT WELLS HISTORICAL GROUNDWATER DATA 
(Field and Lab pH, Iron, and Manganese)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-8

NORTHEAST DOWNGRADIENT WELLS HISTORICAL GROUNDWATER DATA 
(Hardness, Sulphate, Alkalinity)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-9

SOUTHEAST DEEP DOWNGRADIENT WELLS HISTORICAL GROUNDWATER DATA 
(Field and Lab pH, Iron, and Manganese)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-10

SOUTHEAST DEEP DOWNGRADIENT WELLS HISTORICAL GROUNDWATER DATA 
(Hardness, Sulphate, Alkalinity)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-11

SOUTHEAST SHALLOW DOWNGRADIENT WELLS HISTORICAL GROUNDWATER DATA 
(Field and Lab pH, Iron, and Manganese)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-12

SOUTHEAST SHALLOW DOWNGRADIENT WELLS HISTORICAL GROUNDWATER DATA 
(Hardness, Sulphate, Alkalinity)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-13

HISTORICAL SURFACE WATER DATA 
(Field and Lab pH, Iron, and Manganese)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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figure I-14

HISTORICAL SURFACE WATER DATA 
(Hardness, Sulphate, Alkalinity)

2019 OPERATIONS AND MONITORING REPORT
CAMPBELL RIVER WASTE MANAGEMENT CENTRE

Comox Strathcona Waste Management
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Appendix J 
Historical Water Quality Data HBT94-5 

 
  



EBA FILE: N23101718.001 | APRIL 2012 | ISSUED FOR USE

APPENDIX J: HISTORICAL WATER QUALITY DATABASE, CAMPBELL RIVER WASTE MANAGEMENT CENTRE
Parameter Units BC.AWQG.AL BC.AWQG.DW CDWG HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5

19-Jul-94 26-Oct-94 2-Mar-95 22-Jun-95 20-Jul-95 16-Jan-96 28-Feb-96 23-Apr-96 5-Nov-96 9-Jan-97 10-Feb-97 6-Mar-97 7-May-97 5-Jun-97 31-Jul-97 2-Oct-97 8-Dec-97 12-Jan-98 3-Feb-98
Physical Tests
pH (Field) pH Unit 6.5 - 9 6.5 - 8.5 6.5 - 8.5 - - - - - - - - - - - - - - - - - - -
pH (Lab) pH Unit 6.5 - 9 6.5 - 8.5 6.5 - 8.5 7.27 6.58 6.93 6.71 6.78 6.78 6.75 7.21 6.51 6.65 6.71 7 6.34 abc 6.42 abc 6.47 abc 6.95 6.84 6.47 abc 6.76
Specific Conductance (Field) µS/cm no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Specific Conductance (Lab) µS/cm no guideline no guideline no guideline 438 484 270 373 451 225 254 340 230 236 156 203 326 400 271 206 293 175 193
Temperature (Field) deg C 19 15 15 - - - - - - - - - - - - - - - - - - -
Dissolved Oxygen (Field) mg/L 5 no guideline no guideline - - - - - - - - - - - - - - - - - - -
Hardness: Total (as CaCO3) (Lab) mg/L no guideline no guideline no guideline 66.1 185 - - - 80.4 - 114 - - 53.2 - - - - - - - 74
Dissolved Solids: Total mg/L no guideline no guideline no guideline 249 282 167 188 226 156 127 218 194 118 105 102 180 259 147 160 188 114 183
Anions and Nutrients no guideline no guideline no guideline
Ammonia (as N) mg/L 0.032 0.014 - - - <0.005 - <0.005 - - <0.005 - - - - - - - -
Nitrogen: Nitrite (as N) (Lab) mg/L * no guideline no guideline - - - - - - - - - - - - - - - - - - -
Nitrogen: Nitrate (as N) (Lab) mg/L * 1 3.2 - - - - - - - - - - - - - - - - - - -
Chloride (Lab) mg/L 32.8 10 10 17.3 22.6 7 - - 8.2 - 6.5 10.7 - 5.5 - - 5.4 - 7.8 - - 4.3
Fluoride: Dissolved mg/L 600 250 250 - - - - - - - - - - - - - - - - - - -
Sulphate (Lab) mg/L * 1.5 1.5 - - 21 - - 12.9 - 21.3 9.5 - 4 - - 67 - 9.5 - - 3.7
Alkalinity (as CaCO3) (Lab) mg/L 100 500 500 189 189 109 - - 93.2 - 145 133 - 69 - - 132 - 77.3 - - 94.8
Bicarbonate (as CaCO3) mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Carbonate (as CaCO3) mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Hydroxide mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Dissolved Metals no guideline no guideline no guideline
Aluminum: Dissolved mg/L <0.20 <0.20 - - - <0.20 - <0.20 - - <0.005 - - - - - - - 0.012
Antimony: Dissolved mg/L * 0.2 0.1 <0.20 <0.20 - - - <0.20 - <0.20 - - - - - - - - - - <0.001
Arsenic: Dissolved mg/L 0.02 no guideline 0.006 0.0009 0.0001 - - - <0.0001 - <0.0001 - - 0.0001 - - - - - - - <0.001
Barium: Dissolved mg/L 0.005 0.025 0.01 0.013 0.019 - - - 0.011 - <0.01 - - <0.01 - - - - - - - 0.004
Beryllium: Dissolved mg/L 5 no guideline 1 <0.005 <0.005 - - - <0.005 - <0.005 - - <0.005 - - - - - - - <0.001
Bismuth: Dissolved mg/L 0.0053 0.004 no guideline <0.10 <0.10 - - - <0.10 - <0.10 - - - - - - - - - - -
Boron: Dissolved mg/L no guideline no guideline no guideline <0.10 0.11 - - - <0.10 - <0.10 - - <0.1 - - - - - - - <0.05
Cadmium: Dissolved mg/L 1.2 5 5 <0.0002 <0.0002 - - - 0.0024 a - 0.0017 a - - 0.0015 a - - - - - - - 0.0024 a
Calcium: Dissolved mg/L * no guideline 0.005 21.8 56.2 27.9 - - 25.5 - 37.2 37.1 - 16.1 - - - - - - - 22.5
Chromium: Dissolved mg/L no guideline no guideline no guideline <0.015 <0.015 - - - <0.015 - <0.01 - - <0.001 - - - - - - - <0.001
Cobalt: Dissolved mg/L 0.001 no guideline 0.05 <0.015 <0.015 - - - <0.015 - <0.01 - - <0.02 - - - - - - - <0.001
Copper: Dissolved mg/L 0.11 no guideline no guideline <0.010 <0.010 - - - <0.010 - <0.01 - - 0.003 - - - - - - - 0.002
Iron: Dissolved (Lab) mg/L * 0.5 1 - - - - - - - - - - - - - - - - - - -
Lead: Dissolved mg/L 0.35 no guideline 0.3 <0.001 <0.001 - - - <0.001 - <0.001 - - <0.001 - - - - - - - <0.001
Lithium: Dissolved mg/L * 0.05 0.01 <0.015 <0.015 - - - <0.015 - <0.01 - - <0.02 - - - - - - - -
Magnesium: Dissolved mg/L 0.87 no guideline no guideline 2.85 10.9 4.75 - - 4.09 - 5 6.24 - 3.18 - - - - - - - 3.62
Manganese: Dissolved mg/L no guideline no guideline no guideline 0.121 bc 0.189 bc - - - 0.4 bc - 0.009 - - 0.215 bc - - - - - - - 0.001
Mercury: Dissolved mg/L * no guideline 0.05 - - - - - - - - - - <0.00005 - - - - - - - <0.00005
Molybdenum: Dissolved mg/L no guideline 0.001 0.001 <0.030 <0.030 - - - <0.030 - <0.030 - - <0.03 - - - - - - - <0.001
Nickel: Dissolved mg/L 2 0.25 no guideline <0.020 0.114 - - - <0.020 - <0.020 - - <0.02 - - - - - - - <0.001
Phosphorus: Dissolved mg/L * no guideline no guideline <0.30 <0.30 - - - <0.30 - <0.30 - - - - - - - - - - 0.04
Potassium: Dissolved mg/L no guideline no guideline no guideline 1.86 <2.0 2.6 - - <2.0 - 2 <2 - - - - - - - - - 0.82
Selenium: Dissolved mg/L 373 no guideline no guideline <0.0005 <0.0005 - - - <0.0005 - <0.0005 - - <0.0005 - - - - - - - <0.002
Silicon: Dissolved mg/L 0.002 0.01 0.01 7.33 11 - - - 11.1 - 9.3 - - - - - - - - - - 20.9
Silver: Dissolved mg/L no guideline no guideline no guideline <0.015 <0.015 - - - <0.015 - <0.01 - - <0.0001 - - - - - - - <0.0001
Sodium: Dissolved mg/L * no guideline no guideline 66.4 26.4 23.5 - - 17.8 - 20 17 - 12 - - - - - - - 11.3
Strontium: Dissolved mg/L no guideline no guideline 200 0.137 0.203 - - - 0.082 - 0.165 - - - - - - - - - - 0.073
Sulphur: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Tellurium: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - <0.001
Thallium: Dissolved mg/L no guideline no guideline no guideline <0.10 <0.10 - - - <0.10 - <0.10 - - - - - - - - - - <0.0001
Thorium: Dissolved mg/L 0.0003 0.002 no guideline - - - - - - - - - - - - - - - - - - <0.0005
Tin: Dissolved mg/L no guideline no guideline no guideline <0.30 <0.30 - - - <0.30 - <0.03 - - - - - - - - - - <0.001
Titanium: Dissolved mg/L no guideline no guideline no guideline <0.010 <0.010 - - - <0.010 - <0.010 - - - - - - - - - - <0.001
Tungsten: Dissolved mg/L 2 no guideline no guideline <0.10 <0.10 - - - - - - - - - - - - - - - - -
Uranium: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - <0.0005
Vanadium: Dissolved mg/L 0.3 no guideline 0.02 <0.030 <0.030 - - - <0.030 - <0.030 - - <0.03 - - - - - - - <0.001
Zinc: Dissolved mg/L 0.006 no guideline no guideline <0.005 0.133 a - - - 0.299 a - 0.027 - - 0.005 - - - - - - - 0.012
Zirconium: Dissolved mg/L * 5 5 - - - - - - - - - - - - - - - - - - <0.001

Notes:

BC.AWQG.AL - BC Approved & Working Water Quality Guidelines for protection of aquatic life.

BC.AWQG.DW - BC Approved & Working Water Quality Guidelines for protection of drinking water.

CDWG - Canadian Drinking Water Quality Guidelines.

a - Parameter exceeds and/or is not within the acceptable criteria ranges of the aquatic life guidelines (BC.AWQG.AL).

b - Parameter exceeds and/or is not within the acceptable criteria ranges of the British Columbia drinking water guidelines (BC.AWQG.DW).

c - Parameter exceeds and/or is not within the acceptable criteria ranges of the Canadian drinking water guidelines (CDWG).

c - Parameter exceeds and/or is not within the acceptable criteria ranges of the Canadian drinking water guidelines (CDWG).
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APPENDIX J: HISTORICAL WATER QUALITY DATABASE, CAMPBELL RIVER WASTE MANAGEMENT CENTRE
Parameter Units BC.AWQG.AL BC.AWQG.DW CDWG HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5

19-Jul-94 26-Oct-94 2-Mar-95 22-Jun-95 20-Jul-95 16-Jan-96 28-Feb-96 23-Apr-96 5-Nov-96 9-Jan-97 10-Feb-97 6-Mar-97 7-May-97 5-Jun-97 31-Jul-97 2-Oct-97 8-Dec-97 12-Jan-98 3-Feb-98
Total Metals
Aluminum: Total mg/L * 0.2 0.1 - - - - - - - - - - - - - - - - - - -
Antimony: Total mg/L 0.02 no guideline 0.006 - - - - - - - - - - - - - - - - - - -
Arsenic: Total mg/L 0.005 0.025 0.01 - - - - - - - - - - - - - - - - - - -
Barium: Total mg/L 5 no guideline 1 - - - - - - - - - - - - - - - - - - -
Beryllium: Total mg/L 0.0053 0.004 no guideline - - - - - - - - - - - - - - - - - - -
Bismuth: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Boron: Total mg/L 1.2 5 5 - - - - - - - - - - - - - - - - - - -
Cadmium: Total mg/L * no guideline 0.005 - - - - - - - - - - - - - - - - - - -
Calcium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - 54.3 - 26.8 - - -
Chromium: Total mg/L 0.001 no guideline 0.05 - - - - - - - - - - - - - - - - - - -
Cobalt: Total mg/L 0.11 no guideline no guideline - - - - - - - - - - - - - - - - - - -
Copper: Total mg/L * 0.5 1 - - - - - - - - - - - - - - - - - - -
Iron: Total (Lab) mg/L 0.35 no guideline 0.3 - - - - - - - - - - - - - - - - - - -
Lead: Total mg/L * 0.05 0.01 - - - - - - - - - - - - - - - - - - -
Lithium: Total mg/L 0.87 no guideline no guideline - - - - - - - - - - - - - - - - - - -
Magnesium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - 10.4 - 3.64 - - -
Manganese: Total (Lab) mg/L * no guideline 0.05 - - - - - - - - - - - - - - - - - - -
Mercury: Total mg/L no guideline 0.001 0.001 - - - - - - - - - - - - - - - - - - -
Molybdenum: Total mg/L 2 0.25 no guideline - - - - - - - - - - - - - - - - - - -
Nickel: Total mg/L * no guideline no guideline - - - - - - - - - - - - - - - - - - -
Phosphorus: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Potassium: Total mg/L 373 no guideline no guideline - - - - - - - - - - - - - 1.11 - 1.53 - - -
Selenium: Total mg/L 0.002 0.01 0.01 - - - - - - - - - - - - - - - - - - -
Silicon: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Silver: Total mg/L * no guideline no guideline - - - - - - - - - - - - - - - - - - -
Sodium: Total mg/L no guideline no guideline 200 - - - - - - - - - - - - - 7.54 - 11.1 - - -
Strontium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Sulphur: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Tellurium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Thallium: Total mg/L 0.0003 0.002 no guideline - - - - - - - - - - - - - - - - - - -
Thorium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Tin: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Titanium: Total mg/L 2 no guideline no guideline - - - - - - - - - - - - - - - - - - -
Tungsten: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Uranium: Total mg/L 0.3 no guideline 0.02 - - - - - - - - - - - - - - - - - - -
Vanadium: Total mg/L 0.006 no guideline no guideline - - - - - - - - - - - - - - - - - - -
Zinc: Total mg/L * 5 5 - - - - - - - - - - - - - - - - - - -
Zirconium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Organic Parameters
Chemical Oxygen Demand mg/L no guideline no guideline no guideline 188 31 - - - 20 - 41 - - 24 - - - - - - - -
Organic Carbon: Dissolved mg/L no guideline no guideline no guideline 7.8 1.89 - - - 1.4 - 4.6 - - 1.9 - - - - - - - -
Organic Carbon: Total mg/L no guideline no guideline no guideline 16.5 2.2 - - - 1.5 - 4.6 - - 2.2 - - - - - - - -
Bacteria
Coliforms: Fecal MPN/100 ml no guideline 0 no guideline 3000 b 0 <1.1 - - <1 - 8 b 1 b - <2 - - <2 - 21 b - - <2
Coliforms: Total MPN/100 ml no guideline 0 0 8000 bc 0 >23 bc - - 20 bc - 23 bc 112 bc - 1600 bc - - 1600 bc - 32 bc - - 350 bc
Escherichla Coli MPN/100 ml no guideline 0 0 - - - - - - - - - - - - - - - - - - -
Parameters Measured Using Field Test Kits - 2003 to 2005 only (Discontinued due to data quality issues)
Hardness: Total (as CaCO3) (Field) mg/L no guideline 500 no guideline - - - - - - - - - - - - - - - - - - -
Alkalinity (as CaCO3) (Field) mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Nitrogen: Nitrite (as N) (Field) mg/L * 1 3.2 - - - - - - - - - - - - - - - - - - -
Nitrogen: Nitrate (as N) (Field) mg/L 32.8 10 10 - - - - - - - - - - - - - - - - - - -
Chloride (Field) mg/L 600 250 250 - - - - - - - - - - - - - - - - - - -
Sulphate (Field) mg/L 100 500 500 - - - - - - - - - - - - - - - - - - -
Carbon Dioxide mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - - - - - -
Iron: Dissolved (Field) mg/L 0.35 no guideline 0.3 - - - - - - - - - - - - - - - - - - -
Iron: Total (Field) mg/L 1 no guideline 0.3 - - - - - - - - - - - - - - - - - - -
Manganese: Total (Field) mg/L * no guideline 0.005 - - - - - - - - - - - - - - - - - - -

Notes:

BC.AWQG.AL - BC Approved & Working Water Quality Guidelines for protection of aquatic life.

BC.AWQG.DW - BC Approved & Working Water Quality Guidelines for protection of drinking water.

CDWG - Canadian Drinking Water Quality Guidelines.

a - Parameter exceeds and/or is not within the acceptable criteria ranges of the aquatic life guidelines (BC.AWQG.AL).

a - Parameter exceeds and/or is not within the acceptable criteria ranges of the aquatic life guidelines (BC.AWQG.AL).

c - Parameter exceeds and/or is not within the acceptable criteria ranges of the Canadian drinking water guidelines (CDWG).

* - See notes at beginning of Appendix F.
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APPENDIX J: HISTORICAL WATER QUALITY DATABASE, CAMPBELL RIVER WASTE MANAGEMENT CENTRE
Parameter Units BC.AWQG.AL BC.AWQG.DW CDWG HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5

5-Mar-98 13-Apr-98 20-May-98 25-Jun-98 21-Jul-98 14-Sep-98 26-Oct-98 2-Dec-98 5-Jan-99 5-Feb-99 14-Apr-99 29-Jul-99 25-Nov-99 1-Mar-00 19-Apr-00
Physical Tests
pH (Field) pH Unit 6.5 - 9 6.5 - 8.5 6.5 - 8.5 - - - - - 5.89 abc 6.43 abc 6.16 abc 6.13 abc 7.02 6.77 - - 5.78 abc 6.05 abc
pH (Lab) pH Unit 6.5 - 9 6.5 - 8.5 6.5 - 8.5 6.68 6.84 6.49 abc 6.69 6.77 - 6.97 - - 6.67 6.74 6.55 6.66 6.76 6.62
Specific Conductance (Field) µS/cm no guideline no guideline no guideline - - - - - 223 256 280 208 198 621.5 - - 188.1 353
Specific Conductance (Lab) µS/cm no guideline no guideline no guideline 256 373 276 179 203 - 253 - - 153 261 186 198 181 326
Temperature (Field) deg C 19 15 15 - - - - - - - - - - - - - - -
Dissolved Oxygen (Field) mg/L 5 no guideline no guideline - - - - - - - - - - - - - - -
Hardness: Total (as CaCO3) (Lab) mg/L no guideline no guideline no guideline - - - - - - - - - 65 - - - 71 -
Dissolved Solids: Total mg/L no guideline no guideline no guideline 162 292 195 130 125 - 153 - - 90 165 119 136 119 274
Anions and Nutrients no guideline no guideline no guideline
Ammonia (as N) mg/L - - - - - - - - - 0.04 - - - 0.04 -
Nitrogen: Nitrite (as N) (Lab) mg/L * no guideline no guideline - - - - - - - - - - - - - - -
Nitrogen: Nitrate (as N) (Lab) mg/L * 1 3.2 - - - - - - - - - - - - - - -
Chloride (Lab) mg/L 32.8 10 10 - 6.7 - - 7.5 - 7.4 - - 3.3 2.9 5.5 5.7 3.5 4
Fluoride: Dissolved mg/L 600 250 250 - - - - - - - - - - - - - - -
Sulphate (Lab) mg/L * 1.5 1.5 - 19.2 - - 13.3 - 7.4 - - 3.3 31.1 10.3 7.7 4.2 61.8
Alkalinity (as CaCO3) (Lab) mg/L 100 500 500 - 152 - - 67.9 - 107 - - 72.4 98.4 80.1 90.3 91 162
Bicarbonate (as CaCO3) mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Carbonate (as CaCO3) mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Hydroxide mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Dissolved Metals no guideline no guideline no guideline
Aluminum: Dissolved mg/L - - - - - - - - - 0.006 - - - 0.01 -
Antimony: Dissolved mg/L * 0.2 0.1 - - - - - - - - - <0.001 - - - <0.001 -
Arsenic: Dissolved mg/L 0.02 no guideline 0.006 - - - - - - - - - <0.001 - - - <0.001 -
Barium: Dissolved mg/L 0.005 0.025 0.01 - - - - - - - - - 0.003 - - - 0.003 -
Beryllium: Dissolved mg/L 5 no guideline 1 - - - - - - - - - <0.001 - - - <0.001 -
Bismuth: Dissolved mg/L 0.0053 0.004 no guideline - - - - - - - - - - - - - - -
Boron: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - <0.05 - - - 0.05 -
Cadmium: Dissolved mg/L 1.2 5 5 - - - - - - - - - 0.0007 a - - - 0.0009 a -
Calcium: Dissolved mg/L * no guideline 0.005 - - - - - - - - - 19.6 42 28.9 - 23.5 37.9
Chromium: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - <0.001 - - - <0.001 -
Cobalt: Dissolved mg/L 0.001 no guideline 0.05 - - - - - - - - - <0.001 - - - <0.001 -
Copper: Dissolved mg/L 0.11 no guideline no guideline - - - - - - - - - 0.001 - - - <0.001 -
Iron: Dissolved (Lab) mg/L * 0.5 1 - - - - - - - - - - - - - - -
Lead: Dissolved mg/L 0.35 no guideline 0.3 - - - - - - - - - <0.001 - - - <0.001 -
Lithium: Dissolved mg/L * 0.05 0.01 - - - - - - - - - - - - - - -
Magnesium: Dissolved mg/L 0.87 no guideline no guideline - - - - - - - - - 2.11 5.24 4.89 - 3.43 4.34
Manganese: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - 0.002 - - - 0.005 -
Mercury: Dissolved mg/L * no guideline 0.05 - - - - - - - - - <0.05 - - - <0.02 -
Molybdenum: Dissolved mg/L no guideline 0.001 0.001 - - - - - - - - - <0.001 - - - <0.001 -
Nickel: Dissolved mg/L 2 0.25 no guideline - - - - - - - - - 0.002 - - - <0.001 -
Phosphorus: Dissolved mg/L * no guideline no guideline - - - - - - - - - 0.07 - - - 0.1 -
Potassium: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - 0.58 1.1 0.83 - 0.31 0.88
Selenium: Dissolved mg/L 373 no guideline no guideline - - - - - - - - - <0.002 - - - <0.002 -
Silicon: Dissolved mg/L 0.002 0.01 0.01 - - - - - - - - - 13 - - - 20.1 -
Silver: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - <0.0001 - - - <0.0001 -
Sodium: Dissolved mg/L * no guideline no guideline - - - - - - - - - 4.24 8.2 7.4 - 6.99 7.6
Strontium: Dissolved mg/L no guideline no guideline 200 - - - - - - - - - 0.055 - - - 0.06 -
Sulphur: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Tellurium: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - <0.001 - - - <0.001 -
Thallium: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - <0.0001 - - - <0.0001 -
Thorium: Dissolved mg/L 0.0003 0.002 no guideline - - - - - - - - - <0.0005 - - - <0.0005 -
Tin: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - <0.001 - - - <0.001 -
Titanium: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - <0.001 - - - <0.001 -
Tungsten: Dissolved mg/L 2 no guideline no guideline - - - - - - - - - - - - - - -
Uranium: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - <0.0005 - - - <0.0005 -
Vanadium: Dissolved mg/L 0.3 no guideline 0.02 - - - - - - - - - <0.001 - - - 0.001 -
Zinc: Dissolved mg/L 0.006 no guideline no guideline - - - - - - - - - 0.027 - - - 0.009 -
Zirconium: Dissolved mg/L * 5 5 - - - - - - - - - <0.001 - - - <0.01 -

Notes:

BC.AWQG.AL - BC Approved & Working Water Quality Guidelines for protection of aquatic life.

BC.AWQG.DW - BC Approved & Working Water Quality Guidelines for protection of drinking water.

CDWG - Canadian Drinking Water Quality Guidelines.

a - Parameter exceeds and/or is not within the acceptable criteria ranges of the aquatic life guidelines (BC.AWQG.AL).

b - Parameter exceeds and/or is not within the acceptable criteria ranges of the British Columbia drinking water guidelines (BC.AWQG.DW).

c - Parameter exceeds and/or is not within the acceptable criteria ranges of the Canadian drinking water guidelines (CDWG).

* - See notes at beginning of Appendix F.
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APPENDIX J: HISTORICAL WATER QUALITY DATABASE, CAMPBELL RIVER WASTE MANAGEMENT CENTRE
Parameter Units BC.AWQG.AL BC.AWQG.DW CDWG HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5 HBT94-5

5-Mar-98 13-Apr-98 20-May-98 25-Jun-98 21-Jul-98 14-Sep-98 26-Oct-98 2-Dec-98 5-Jan-99 5-Feb-99 14-Apr-99 29-Jul-99 25-Nov-99 1-Mar-00 19-Apr-00
Total Metals
Aluminum: Total mg/L * 0.2 0.1 - - - - - - - - - - - - - - -
Antimony: Total mg/L 0.02 no guideline 0.006 - - - - - - - - - - - - - - -
Arsenic: Total mg/L 0.005 0.025 0.01 - - - - - - - - - - - - - - -
Barium: Total mg/L 5 no guideline 1 - - - - - - - - - - - - - - -
Beryllium: Total mg/L 0.0053 0.004 no guideline - - - - - - - - - - - - - - -
Bismuth: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Boron: Total mg/L 1.2 5 5 - - - - - - - - - - - - - - -
Cadmium: Total mg/L * no guideline 0.005 - - - - - - - - - - - - - - -
Calcium: Total mg/L no guideline no guideline no guideline - 44.8 - - 26.3 - 30 - - - - - 21.5 - 39.1
Chromium: Total mg/L 0.001 no guideline 0.05 - - - - - - - - - - - - - - -
Cobalt: Total mg/L 0.11 no guideline no guideline - - - - - - - - - - - - - - -
Copper: Total mg/L * 0.5 1 - - - - - - - - - - - - - - -
Iron: Total (Lab) mg/L 0.35 no guideline 0.3 - - - - - - - - - - - - - - -
Lead: Total mg/L * 0.05 0.01 - - - - - - - - - - - - - - -
Lithium: Total mg/L 0.87 no guideline no guideline - - - - - - - - - - - - - - -
Magnesium: Total mg/L no guideline no guideline no guideline - 8.22 - - 4.49 - 4.62 - - - - - 3.42 - 4.52
Manganese: Total (Lab) mg/L * no guideline 0.05 - - - - - - - - - - - - - - -
Mercury: Total mg/L no guideline 0.001 0.001 - - - - - - - - - - - - - - -
Molybdenum: Total mg/L 2 0.25 no guideline - - - - - - - - - - - - - - -
Nickel: Total mg/L * no guideline no guideline - - - - - - - - - - - - - - -
Phosphorus: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Potassium: Total mg/L 373 no guideline no guideline - 1.34 - - 0.91 - 1.25 - - - - - 0.78 - 1.11
Selenium: Total mg/L 0.002 0.01 0.01 - - - - - - - - - - - - - - -
Silicon: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Silver: Total mg/L * no guideline no guideline - - - - - - - - - - - - - - -
Sodium: Total mg/L no guideline no guideline 200 - 13.8 - - 7 - 15 - - - - - 12 - 7.8
Strontium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Sulphur: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Tellurium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Thallium: Total mg/L 0.0003 0.002 no guideline - - - - - - - - - - - - - - -
Thorium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Tin: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Titanium: Total mg/L 2 no guideline no guideline - - - - - - - - - - - - - - -
Tungsten: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Uranium: Total mg/L 0.3 no guideline 0.02 - - - - - - - - - - - - - - -
Vanadium: Total mg/L 0.006 no guideline no guideline - - - - - - - - - - - - - - -
Zinc: Total mg/L * 5 5 - - - - - - - - - - - - - - -
Zirconium: Total mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Organic Parameters
Chemical Oxygen Demand mg/L no guideline no guideline no guideline - - - - - - - - - <25 - - - <25 -
Organic Carbon: Dissolved mg/L no guideline no guideline no guideline - - - - - - - - - 3.4 - - - 2.3 -
Organic Carbon: Total mg/L no guideline no guideline no guideline - - - - - - - - - 4.5 - - - 1.6 -
Bacteria
Coliforms: Fecal MPN/100 ml no guideline 0 no guideline - <2 - - - - - - - 6 b <2 4 b 5 b 2 b <2
Coliforms: Total MPN/100 ml no guideline 0 0 - 170 bc - - - - - - - 540 bc 920 bc 14000 bc 3500 bc 3500 bc 5 bc
Escherichla Coli MPN/100 ml no guideline 0 0 - - - - - - - - - - - - - - -
Parameters Measured Using Field Test Kits - 2003 to 2005 only (Discontinued due to data quality issues)
Hardness: Total (as CaCO3) (Field) mg/L no guideline 500 no guideline - - - - - - - - - 65 - - - 71 -
Alkalinity (as CaCO3) (Field) mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Nitrogen: Nitrite (as N) (Field) mg/L * 1 3.2 - - - - - - - - - - - - - - -
Nitrogen: Nitrate (as N) (Field) mg/L 32.8 10 10 - - - - - - - - - - - - - - -
Chloride (Field) mg/L 600 250 250 - - - - - - - - - - - - - - -
Sulphate (Field) mg/L 100 500 500 - - - - - - - - - - - - - - -
Carbon Dioxide mg/L no guideline no guideline no guideline - - - - - - - - - - - - - - -
Iron: Dissolved (Field) mg/L 0.35 no guideline 0.3 - - - - - - - - - - - - - - -
Iron: Total (Field) mg/L 1 no guideline 0.3 - - - - - - - - - - - - - - -
Manganese: Total (Field) mg/L * no guideline 0.005 - - - - - - - - - - - - - - -

Notes:

BC.AWQG.AL - BC Approved & Working Water Quality Guidelines for protection of aquatic life.

BC.AWQG.DW - BC Approved & Working Water Quality Guidelines for protection of drinking water.

CDWG - Canadian Drinking Water Quality Guidelines.

a - Parameter exceeds and/or is not within the acceptable criteria ranges of the aquatic life guidelines (BC.AWQG.AL).

b - Parameter exceeds and/or is not within the acceptable criteria ranges of the British Columbia drinking water guidelines (BC.AWQG.DW).

c - Parameter exceeds and/or is not within the acceptable criteria ranges of the Canadian drinking water guidelines (CDWG).

* - See notes at beginning of Appendix F.
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