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EXECUTIVE SUMMARY 

 

TerraWest Environmental Inc. (TerraWest) was retained by The City of Port Alberni on 

behalf of D.R. Clough Consulting (the ‘Client’) to complete a Stage 1 Preliminary Site 

Investigation (PSI) of the property located at 5633 Smith Road, Port Alberni, BC herein 

referred to as the 'Subject Property' and/or the 'Site'.   

 

At the time of this Stage 1 PSI, the Subject Property was operating as the McLean Mill 

National Historic Site. The Site was comprised of a historical-steam powered sawmill, 

open to the public with access to the property via rail and car from Port Alberni, BC. 

Operations on Site included seasonal historical logging and milling demonstrations, 

camping, event rentals, as well as a fish hatchery. 

 

The Subject Property operated as a steam sawmill from 1927 to 1965 by the R.B. McLean 

Lumber Company. Operations included rail and truck transport of logs to Site, unloading 

into a constructed mill pond, milling of logs through steam powered operations, and 

shipment of finished lumber to markets via rail and truck. 

 

Once operations ceased after 1965, the property remained vacant with no activities until 

1989, when the Site was declared a National Historic Site for its association with the forest 

industry in British Columbia. During the early 1990s extensive restoration and conservation 

works began on the Site’s buildings, former structures and equipment.  

 

In 2000, the Site officially opened to the public as a tourist destination on Vancouver 

Island to showcase an example of early 20th century sawmill and logging operations. 

These operations have continued to present day with seasonal logging and milling 

demonstrations. 

 

Based on the research and investigations for this Stage 1 PSI, TerraWest has identified the 

following areas of potential environmental concern (APECs) and previously identified 

areas of environmental concern (AECs).  The APECs and AECs are described in the table 

below with reference to specific potential contaminants of concern (PCOCs) and 

contaminants of concern (COCs): 
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AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

AEC 1 

(on-Site) 

Blacksmith Shop-29- formerly used to produce babbitted bearing and 

filing saw blades from 1927- 1965. Demonstration activities occurring 

periodically within the building since 2000 to present (BE-pers.comm.).  

Envirochem 1994, identified metals contamination in soil. Soil 

remediation works were completed in 1995 by Envirochem.  Review of 

analytical confirmation samples exceeded current applied standards. 

See Sections 3.2.4, 3.2.8, 3.2.9, Tables 1, 2, 4, 5, and 12 and Figure 4 for 

further details.   

Manufacturing of 

metal products 

Soil COC - select metals 

Groundwater PCOC - 

select metals 

AEC 2 

(on-Site) 

Grease Rack/Pit & Small Parts Shed-33- former location of vehicle 

maintenance between 1927-1965. Observed soil staining over ground 

and stored metal and oil pails outside shed during 1994 Envirochem 

investigations.  

Soil remediation works were completed in 1995 by Envirochem. Review 

of analytical confirmation samples from remaining soils exceeded 

current applied standards. See Sections 3.2.8, 3.2.9 and Table 1 and 

Figure 4 for further details.   

Vehicle repair 

and 

maintenance 

Soil COC and PCOC - 

BETXSM, VPH, PAHs, LEPH, 

HEPH select metals 

Groundwater PCOC - 

PAHs, LEPH, HEPH select 

metals 

Vapour PCOC - VOCs 

AEC 3  

(on-Site) 

The Mill-21- associated mill equipment where extensive oil staining was 

visible during Envirochem investigations in 1994. COCs included metals, 

oil and grease and TEH.  

Soil remediation works were completed in 1995 by Envirochem. Review 

of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.3, 3.2.8, 3.2.9. and Table 2, 4, 5, and 7 and 

Figures 4 & 5 for further details. 

Sawmilling 

operations 

Soil COC - PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC - 

PAHs, LEPH, HEPH, select 

metals 

Vapour PCOC - VOCs 

AEC 4  

(on-Site) 

Garage-32- former service pit, oil staining over garage floor, and 

abandoned heating oil tank under lean-to. Envirochem 1994, 

completed soil investigations for metals and MO&G and a limited 

groundwater investigation for dissolved metals, TEH, BTEX, and 

Chlorinated Phenols.  

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.3, 3.2.8 and Tables 2, 7, 10 and Figures 4 & 5 

Vehicle repair 

and 

maintenance 

Soil COCs - PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC - 

PAHs, LEPH, HEPH, select 

metals 

Vapour PCOC - VOCs 
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AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

for further details. 

AEC 5  

(on-Site) 

Gas and Oil Shed-31- three gasoline USTs are located beneath the 

shed. One diesel AST located behind the shed.  Envirochem 

completed soil investigations in 1994 for metals and MO&G and 

groundwater investigations for BTEX, and Chlorinated Phenols. 

Review of analytical samples exceeded current applied standards. 

See Sections 3.2.2, 3.2.3, 3.2.8 and Tables 3 and 10 and Figures 4 & 5 for 

further details. 

Petroleum 

storage in 

underground 

(UST) and above 

ground (AST) 

tanks-fuel transfer 

area. 

Soil COC and PCOC - 

BETSMX, PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC - 

PAHs, LEPH, HEPH, select 

metals 

Vapour PCOC - VOCs 

AEC 6  

(on-Site) 

Former Donkey Engine and Machine Shop Area-38 & 34- Envirochem 

1994 report identified the following: a small AST containing hydraulic oil 

within the donkey engine. Minor soil staining observed beneath the 

engine. Scrap metal and two full 45- gallon drums outside machine 

shop. 

Envirochem 1994, completed soil investigations for metals and MO&G. 

Review of analytical samples exceeded current applied standards. 

See Sections 3.2.8 and Table 3 and Figure 4 for further details.  

Petroleum 

storage in AST 

and surface 

staining from 

spilling or 

equipment loss. 

Soil COC - PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC - 

PAHs, LEPH, HEPH, select 

metals 

Vapour PCOC - VOCs 

AEC 7  

(on-Site) 

Generator Building (Millwright) and Oil Shed-27 & 28- location of former 

millwright shop and former oil shed east of mill, now location of diesel 

water pump for fire protection system.  Envirochem 1994, completed 

soil investigations for metals and MO&G and groundwater 

investigations for metals, Chlorinated phenols, and BTEX.   

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.8 and Tables 4, 8, and 11 and Figure 4 for 

further details. 

Petroleum and 

equipment 

storage and use. 

Soil COC - PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC - 

PAHs, LEPH, HEPH, select 

metals 

Vapour - VOCs 

AEC 8  

(on-Site) 

Dip Tank/Loading Deck Area-17- surrounding rail spur, loading deck 

and dip tank. Former location of wood treatment product, former 

location of oil water separator system and stored barrels with ground 

staining. 

Envirochem 1994, completed soil investigations for metals, MO&G, 

PAHs, chlorinated phenols and groundwater investigations for metals, 

Chemical wood 

treatment 

location and 

petroleum 

storage and 

transfer area. 

Soil COC and PCOC - 

PAHs, LEPH, HEPH, select 

metals, chlorinated 

phenols  

Groundwater PCOC - 

PAHs, LEPH, HEPH, select 
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AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

and chlorinated phenols.   

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.3, 3.2.4, 3.2.8, 3.2.14, 4.0 and Tables 3, 6, 

and 7 and Figures 4 & 5 for further details.   

metals, chlorinated 

phenols 

Vapour PCOC - VOCs 

AEC 12 

(on-Site) 

North of Mil Pond- formal description of historical activity in the area 

was not provided in the 1994 Envirochem report. 

Envirochem 1994, completed soil investigations for metals and MO&G.  

Review of analytical samples exceeded current applied standards. 

See Sections 3.2.8, 3.2.9. and Table 3, for further details. 

Not identified 

through 

investigations. 

Soil COC – select metals  

Groundwater PCOC - 

select metals 

AEC 13 

(on-Site) 

Scrap Burner-24- former location of scrap burn pile between 1927-1965. 

Used sporadically as a burn pile for scrap wood and sawdust between 

2001-2018.  Envirochem 1994, completed soil investigations for metals, 

MO&G and PAHs.  

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.8, 3.2.9. and Table 5 and Figure 4 for further 

details. 

Mill waste burning 

over open 

ground. 

Soil COC and PCOC - 

select metals , 

PAH/LEPH/HEPH 

Groundwater PCOC- 

select metals 

AEC 14 

(on-Site) 

The Mill Pond- used in the operation of the mill for floating logs from 

1927 to1965 and again between 2001-2018 after pond dredging 

occurred in the late 1990s.  TerraWest 2018, completed sediment 

sampling for hydrocarbons, metals, polychlorinated phenols, dioxins 

and furans and surface water investigations for hydrocarbons, and 

metals. 

Review of analytical resulted indicated select exceedances when 

compared to applied standards. See Section 3.2.3 and 3.2.17 and 

Figures 5 for further details. 

Historical sawmill 

operations. 

Sediment COC - Select 

PAHs, select metals, 

PDCC/F  

 

APEC 15 

(on-Site) 

Transformers-26- three historical transformers located south of the mill 

building, used between 1949-1965. Section 3.2.3 notes that the 

transformers have been tested and results indicate PCB levels were 

below 50 ppm, current soil standards are between 1.5 and 35 ppm. 

Analysis of results were not provided in the report. 

Transfer and or 

leakage of 

transformers 

during former 

operations 

Soil PCOC - PCBs, PAHs, 

LEPH, HEPH 
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AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

Anecdotal information indicated that transformers may have been 

taken off-Site, emptied and returned to the Subject Property (TP-

pers.comm.). 

AEC 16 

(on-Site) 

Site office (Arnold McLean House)-7- formerly residential and office 

building, subject of environmental investigation and soil remediation, 

by HBT AGRA, due to an accidental release of stove oil from an AST at 

the rear of the building, See Section 3.2.7. 

Petroleum 

storage leak to 

ground. 

Soil COC - PAHs, LEPH, 

HEPH 

Groundwater PCOC - 

PAHs, LEPH, HEPH 

Vapour PCOC - VOCs 

APEC 17 

(on-Site) 

Buried Fuel Rail Car- located west of logging deck. Identified within 

previous letter on environmental concerns within the Subject Property, 

see Section 3.2.14. Anecdotal information identified its potential use as 

a former septic tank. 

Historical 

petroleum 

storage, industrial 

septic system. 

Soil PCOC - PAHs, LEPH, 

HEPH 

Groundwater PCOC - 

PAHs, LEPH, HEPH 

Vapour PCOC - VOCs 

APEC 18 

(on-Site) 

Boiler Discharge Location- Steam boilers used in the operation of the 

mill between 1927-1965 and again between 2001and 2018.  

It is not known if the former or current functioning boiler is connected 

to appropriate discharge facilities (BE, TP, JA-pers.comm.). Blowdown 

discharge has the potential for metals to be discharged with water. 

Blowdown 

discharge 

containing select 

metals 

Soil PCOC - select metals 

Groundwater PCOC- 

select metals 

APEC 19 

(on-Site) 

Fuel Tanker Car-18- Bunker C fuel storage and transfer area from 

approximately 2001to 2018 (BE-pers.comm.). Surface staining observed 

over ground beneath rail car during Site inspection. 

Petroleum 

storage and 

transfer area 

Soil - PAHs, LEPH, HEPH 

Groundwater - PAHs, 

LEPH, HEPH 

Vapour - VOC 
BTEXSM – benzene, toluene, ethylbenzene, styrene, methyl t-butyl ether EPH – Extractable petroleum hydrocarbons PAHs – polycyclic aromatic hydrocarbons 

LEPH – light extractable petroleum hydrocarbons HEPH – heavy extractable petroleum hydrocarbons PCBs- Polychlorinated biphenyls 

PDCC/F- polychlorinated dioxins and furans VOCs – volatile petroleum compounds  

   

soil vapour parameters: benzene, ethylbenzene, toluene, m&p-xylenes, o-xylenes, total xylenes, n-hexane, n-decane, VPH (C6-C13), naphthalene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, 1,3-butadiene, 

isopropylbenzene, 1,2-dibroenvthane, 1,2-dichloroethane, methyl tert-butyl ether, methylcyclohexane 

 

1994 and 1995 reports reference analyses and criteria for Mineral Oil and Grease (MO&G) and Total Extractable Hydrocarbons (TEH). There are no current standards 

for these parameters and are captured within, although not directly comparable to, the current LEPH, HEPH and PAHs.  Therefore samples with levels of MO&G or 

TEH in excess of Level B criteria were considered COCs for LEPH/HEPH and PAHs. 
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TerraWest recommends a Stage 2 PSI to investigate and delineate the soil, vapour, and groundwater in the APECs and AECs listed 

above and to compare concentrations of PCOCs and COCs, if present, to the applicable standards.  

 

As per WorkSafeBC, Occupational Health and Safety, and/or municipal or district guidelines, a Hazardous Material Assessment may 

be required prior to any renovations, modifications, or demolition activities to on-Site buildings or other structures.   
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1.0 INTRODUCTION 

TerraWest Environmental Inc. (TerraWest) was retained by the City of Port Alberni on 

behalf of D.R. Clough Consulting (the ‘Client’) to complete a Stage 1 Preliminary Site 

Investigation (PSI) of the property located at 5633 Smith Road, Port Alberni, BC, herein 

referred to as the 'Subject Property' and/or the 'Site'.   

 

At the time of this Stage1 PSI, the Subject Property was operating as the McLean Mill 

National Historic Site. The Site was comprised of a historical steam powered sawmill open 

to the public as a museum, with access to the property via rail and car from Port Alberni 

BC. Operations on Site included seasonal historical logging demonstrations and milling 

operations, camping, event rentals, as well as an operational fish hatchery. 

 

This Stage 1 PSI presents an independent third-party assessment of the environmental 

conditions of the Subject Property and provides conclusions that may be relied upon by 

the Client for their private business purposes.  

 

Pursuant to Section 63 of the Contaminated Sites Regulation, this Stage 1 PSI has been 

completed in accordance with the following: 

 

• Contaminated Sites Regulation (CSR) Part 5 and Part 14 

• British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) 

Technical Guidance 10: Checklist for Reviewing a Preliminary Site Investigation;  

• Society of Contaminated Sites Approved Professionals of British Columbia 

Guidelines for Contaminated Sites Approved Professional Services on Eligible Sites 

– Guidance for CSAPS Conducting Review of Stage 1 Preliminary Site 

Investigation Reports;  

 

1.1 PROJECT TERMS OF REFERENCE 

TerraWest understands that this Stage 1 PSI was commissioned to assist the Client in 

assessing the potential for environmental liabilities, if present, with respect to the Subject 

Property.  This Stage 1 PSI will identify areas of potential environmental concern (APECs), 

if present, as well as potential contaminants of concern (PCOCs) that may be associated 

with the Subject Property or neighbouring properties, currently or historically.  The Stage 1 

PSI Report includes the following components: 

 

• Review of historical information within pertinent Site records; 

• Personal interviews with individuals with current and/or historical knowledge 

regarding the Site; 

• Site inspection including the interior of buildings, where applicable; and 
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• Clear conclusions regarding the potential risk of environmental site liabilities, 

APECs, PCOCs, and recommendations.  

 

A standard Stage 1 PSI specifically excludes the use of intrusive sampling and/or 

analytical testing and does not constitute an audit of environmental management.   

 

Where a Stage 1 PSI identifies APECs, a Stage 2 PSI or Detailed Site Investigation may be 

recommended to investigate the soil, vapour, sediment, surface water, and/or 

groundwater in the APECs to compare concentrations of PCOCs, if present, to the 

applicable standards. 

 

1.2 PROFESSIONAL STATEMENT 

TerraWest certifies that the Site assessor and the senior reviewer for this report have 

demonstrated experience in the assessment and/or remediation of potential or actual 

contamination present due to activities carried out at the Site and confirms that this 

report has been prepared in accordance with all requirements under the Environmental 

Management Act and its regulations.  This report was completed by Kate Gilbert and 

reviewed by Suzanne Durnin and Erich Bell, together these individuals have 32 years of 

combined experience in environmental site assessments and investigations. 

 

1.3 LIMITATIONS, MODIFICATIONS & RELIANCE 

The Subject Property is comprised of the lot as outlined in Section 1.4.  Environmental 

background information and descriptions provided by this Stage 1 PSI report are limited 

to the identified lot only. This report complies with the production of a standard Stage 1 

PSI and meets the requirements outlined in the Client Confirmation Form dated January 

3, 2019.  

 

TerraWest understands that the Stage 1 PSI report may be submitted for Contaminated 

Sites Approved Professional review and subsequently submitted to the BC ENV under the 

formal Contaminated Sites Regulation process in support of a future Certificate of 

Compliance, and both parties may rely on the findings and conclusions in this report for 

that purpose.  
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1.4 SITE LOCATION & ZONING 

The Subject Property location and zoning is described as the following: 

 

Site Location & Zoning 

Civic Address 5633 Smith Road, Port Alberni, BC 

Legal Description 

Lot A, Loop Farms and District Lot 106, Alberni District, Plan 

VIP57991 Except that Part in Plan VIP65071   

PID: 018-572-871 

Current Zoning1 P2 – Park and Public Use District 

 

The general location of the Subject Property is shown on Figure 1, the Site Plan can be 

referenced in Figure 2, and Figure 3 for facilities and locations within the Site for reference 

A copy of the applicable municipal zoning plan is presented in Appendix A.  

 

2.0 INTERVIEWS 

Available persons familiar with the Subject Property were interviewed for anecdotal 

insights into past Site history, including land uses and activities, to identify the potential for 

negative environmental impacts.  Interviewees are listed in alphabetical order by first 

name within this section. Where referenced in this report, evidence provided by the 

interviewees is cited as personal communications with their initials (i.e. BE-pers.comm.). 

 

Bob East, member with the Western Vancouver Island Industrial Heritage Society (IHS).  

Forty years in the logging industry and knowledge of Site equipment and activities from 

2007 to present. 

 Mr. East confirmed current and historical Site building usage and equipment 

information.  Past historical uses of the current buildings and structures on Site 

were  also referenced from interviews with Mr. East.  

 

Dave Clough, Biologist with D.R. Clough Consulting; associated with the Site’s restoration 

and hatchery development from the early 1990s to present. 

 Mr. Clough provided information regarding the Subject Property’s history in 

relation  to it’s redevelopment, the development of the hatchery located in the 

southeast portion of the Site, and historical works surrounding Kitsucksis Creek. Mr. 

Clough alsoprovided historical, environmental reports relating to Site 

investigations, remediation, and upgrades to Kitsucksis Creek. 

 

                                                      
1 Regional District of Alberni-Clayoquot Consolidated Zoning By-law (2018).  Zoning Bylaw No. 1971.  Available from 

https://www.acrd.bc.ca/cms/wpattachments/wpID174atID2700.pdf, and https://www.acrd.bc.ca/dms/documents/Maps/Alberni-Valley/d10.pdf 
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Ellie Hadley, Office manager for the McLean Mill Society. Knowledge of the Site and 

activities since being hired in spring 2018. 

 Ms. Hadley accompanied TerraWest employee during a portion of the Site 

investigations and provided facility information.  

 

Erich McCormick, Former Director of Parks & Recreation, City Clerk and City Manager 

with the City of Port Alberni. Specific knowledge of the Site and activities between 1990 

to 1998. 

 Mr. McCormick provided information relating to the former drinking water source 

and usage on Site and historical drinking water investigations conducted within 

the Subject Property.  

 

Jamie Morton, Former manager with the Alberni Valley Museum with 20-25 years of 

knowledge of Site activities starting with its development as a National Historic Site. 

 Mr. Morton provided historical context on the former Site operations from the 

 logging activities, shipment of logs to Site, steam powered milling, and log 

shipment off  Site. Mr. Morton also provided information regarding the current 

buildings  construction and use as observed during the Site inspection and the 

former buildings and structures within  the Subject Property.  

 

John and Sharron Adams, property owner for 26 years of 5205 Batty Road, Port Alberni 

neighbouring property located downstream from the Site along Kitsucksis Creek. 

 The Adams provided information relating to their and neighbouring properties 

 historical and current water use of Kitsucksis Creek, their current and historical 

 property use, and historical knowledge of the McLean Mill. Mr. Adams also 

 provided  context for concerns raised within a letter sent to ENV in 2016. 

 

Ken Watson, Former City of Port Alberni Engineer and City Manager with knowledge of 

Site restoration and operations since early 1990s. 

 Mr. Watson provided current context of Site operations and recent upgrade 

works  initiated within the on-Site dam as of 2018. In addition to current operations, 

Mr. Watson  provided historical information relating to previous known areas of 

environmental  concern (AECs). 

 

Kirsten Smith, Former curator of the McLean Mill in 2001, with historical knowledge 

gleaned from Site restoration reports and interviews. 

 Ms. Smith provided historical documents, maps and reports relating to the 

restoration activities. Ms. Smith also confirm redevelopment details relating to 

former  building locations and their use in former Site operations. 
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Lucas Banton, Fire Chief of the Cherry Creek Volunteer Fire Department.  Mr. Banton’s, 

experience spans the past 15 years servicing the area from the Cherry Creek Fire 

detachment. 

 Mr. Banton provided information on the Cherry Creek fire department’s role  with 

regard to the mill Site and answered questions about fires occurring within the  Site 

and or environmental related spills or fuel/chemical storage tank removed from 

the Subject Property. 

 

Mike Irg, Manager of Planning and Development with the Alberni Clayoquot Regional 

District. 

 Mr. Irg confirmed Site zoning and answered questions on the Site infrastructure 

and was the main contact for further request for information with regard to 

building permits, development permits, and community plan information. 

 

Neil Malbon, Former General Manager of the McLean Mill National Historic Site from 2003 

to 2016, employed by IHS. 

 Mr. Malbon provided historical facility information and uses as well as operational 

 information of the mill.  

 

Scott Kenny, Alberni Valley Enhancement Association (AVEA), former Parks Operations 

Manager with City of Port Alberni. Involved with the Site’s activities since 1995. 

 Mr. Kenny provided confirmation of restoration activities that have occurred 

within  the Site over time, including works related to Kitsucksis Creek and the mill 

pond.  Mr. Kenny also provided historical reports detailing works conducted within 

 the Site. 

 

Tim Pley, Chief Administrative Officer with Port Alberni, former Deputy Fire Chief for Port 

Alberni. Knowledge and involvement with the Site in his role as the Deputy Fire Chief 

began in 2000. 

Mr. Pley provided context for current operations of the Mill and Site post  2000.   Mr. 

Pley confirmed environmental related questions about the Subject Property   and 

provided documentation relating to investigations and facility upgrades. 

 

Tom McGuckie, Former on-Site caretaker at the McLean Mill Site from 1998 to 2016. 

 Mr. McGuckie verified Site information and locations and use of the specific 

facilities within the Site.  
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3.0 RECORDS REVIEW 

A detailed and technical review of the records pertaining to the Subject Property was 

conducted by TerraWest to set a context for the potential environmental liabilities and 

APECs in respect to the Subject Property.   

 

3.1 LAND TITLES & OTHER RECORDS 

Available records were reviewed for pertinent information regarding current and 

historical environmental conditions at the Site, and are summarized below: 

 

Land Titles 

Current Title Holder City of Port Alberni 

Historical Title Holders 
Individuals, commercial forestry operations and community 

owned dating back to 1925. 

Land Title Holders of 

Potential Environmental 

Significance 

Registered owners for the Subject Property are listed as the 

R.B. McLean Lumber Co. Limited from 1948 to 1988 and 

MacMillan Bloedel Limited, who held the title until 1994. 

Ownership from two titles was transferred to the City of Port 

Alberni in 1994.   

Right-of-Ways Right-of-ways were not noted on the current and historical 

land titles. 

Additional Information 

from Legal Plan 

Legal notations: 

The certificate of title may be affected by the agricultural 

land commission act, see agricultural land reserve plan no. 

1, deposited April 26, 1974. 

General Property Records 

Regional District of 

Alberni-Clayoquot  

The District was contacted on February 4th, 2019 with a 

request to confirm Site zoning, building permits, and 

inspection reports that may be on file.  

Documents from the District included building permits and 

plans for the conversion to the museum/historical site, since 

1997 (MI-pers.comm.). 

Cherry Creek Volunteer 

Fire Department 

• No records of fires or activities of environmental concern 

occurring within the Site as noted within the past 15 

years (LB-pers.comm.). 

• Open “bee hive” or “scrap burner” located north of mill 

had controlled fires, periodically, once operation 

began after 2000.  One small brush fire was noted 

directly north of the burner area (TP-pers.comm.).   

Fire Insurance Plan 

and Civic Directories 

Historical fire insurance plans available through the Port 

Alberni Archives did not cover the location of the Subject 

Property, nor was there any maps known to have been 

completed for the Site. Civic directories with reverse 
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property search capabilities were not available for the 

Subject Property (KS-pers.comm.).  

Groundwater, Surface Water & Sensitive Ecosystems 

Inferred Groundwater Flow 

Direction Based on 

Nearest Surface Water 

Body, Topography, and/or 

Observed Site Conditions2 

North-northeast based on the location of Kitsucksis Creek 

and observed wetland area north of the Subject Property. 

Groundwater investigations completed by Envirochem in 

1994 suggested a groundwater flow direction towards 

Kitsucksis Creek in the east portion of the Site (Appendix E. 

for report). 

Type, Distance, and 

Direction to Nearest 

Surface Water Body3 

Kitsucksis Creek running north to south, with a diversion 

creek around the mill pond. Both water bodies were 

located within the northeast portion of the Site. 

Surface Water Bodies 

within  

1 km 

Plested Creek, 1.3 km southwest of the Site 

Un-named marsh, 1.7 km northwest of the Site, feeds into 

Kitsucksis Creek, up-stream of Subject Property. 

Surface Water Intakes 

within 500 m4 

Water licences associated within the Site: 

C109960 Industrial Log Pond - City of Port Alberni 

C110613 Industrial (log pond) & Industrial (steam 

production and work camp) - City of Port Alberni 

C112325 Industrial (fire protection)- City of Port Alberni 

C114282 Conservation- Fisheries and Oceans Canada 

No drinking water intakes were identified. 

Hydrogeology Reports  No specific reports found pertaining to groundwater 

vulnerability within the Site. 

Aquifer Information5 

Aquifer 697 extends along the east side of the Alberni 

Valley, though the current aquifer map does not 

encompass the Subject property.  A perched water table 

was suspected within the Site based on historical 

groundwater investigations and an on-Site field inspection 

completed on January 17, 2019. 

Aquifer 697 description:  

▪ Approximately 42 km2 

▪ Confined bedrock aquifer 

▪ Pleistocene and Holocene deposits, till, clay, sand, 

gravel and boulders 

▪ Moderate vulnerability- geometric mean depth to 

static water level of 3.9 m 

▪ Low to moderate productivity 

▪ This deep aquifer is identified as likely flowing east to 

                                                      
2 BC Ministry of Environment (2016).  BC Water Resources Atlas. Available from http://maps.gov.bc.ca/ess/sv/wrbc/ 
3 BC Ministry of Environment (2018).  BC Water Resources Atlas. Available from http://maps.gov.bc.ca/ess/sv/wrbc/ 
4 Northwest Hydraulic Consultants Ltd. 2014. McLean Mill Dam- Operations, Maintenance and Surveillance Manual Draft for Review. 
5 Government of British Columbia (2018).  iMapBC Aquifer Layer.  Available from https://maps.gov.bc.ca/ess/hm/imap4m/ 
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west towards Somass River and Alberni Inlet.  

Flood Potential6 This Site is not recognised to be within a flood plain.  

Domestic 

Water Wells 

Within a 500 

m radius7 
One non-domestic well (test well) located within the 

Subject Property.   

Distance to 

Nearest 
Lat: 49.309048 Long: -124.827711 (Located on Subject 

Property) 

Drilling 

Details 

Well Tag: 94833 

• Total drill depth and finished depth of 540 feet (165 m).  

• Depth to Bedrock, 100 feet (30 m). 

• Stony till with cobbles to 100 feet (30 m) then transition to 

shale and sandstone, fracture at 240 feet (73 m) with 4 

USGPM (15 l/m). Shale from 300 feet (91 m) to 535 feet 

(163 m) with light igneous rock observed. 

• Static water noted at 30 feet (9 m) with an estimated 20 

GPM (75 l/m). 

• Further interpretation of the well record and aquifer is 

detailed in section 3.2.18 

Monitoring 

Wells8 

Total 

Number of 

Wells Within 

500 m 

No wells or monitoring stations identified within the search.  

Nearest 

Known 

Location 

3.6 km southwest- Federal Provincial Water Quality 

Monitoring station: 241 Somass River at Papermill Dam. 

Nearest Sensitive or 

Endangered Ecosystem9 

A small portion of the northeast corner of the Site was 

identified through critical habitat modelling as 

Brachyramphus marmoratus (Marbled Murrelet) critical 

habitat, edited in 2014.  

Lat: 49.3116 Long: -124.8239, ID: 2112. 

This same critical habitat feature was identified directly 

west of the Subject Property, see critical habitat map in 

Appendix C for locations. 

Subsurface & Climate 

Surficial Geology10 Quaternary cover: Alluvium, glaciofluvial gravels and sand, 

till.   

Climate11 Station Alberni Robertson Creek, 12 km northwest of the Subject 

                                                      
6 Government of British Columbia (2018).  iMapBC Flood Plain Mapping Layer.  Available from https://maps.gov.bc.ca/ess/hm/imap4m/ 
7 BC Ministry of Environment (2018).  BC Water Resources Atlas. https://maps.gov.bc.ca/ess/hm/imap4m/ 
8 Government of British Columbia (2018).  iMapBC Environmental Monitoring Stations Layers.  Available from 

https://maps.gov.bc.ca/ess/hm/imap4m/ 
9 Government of British Columbia (2018).  iMapBC; Habitat Wizard Endangered Species and Ecosystems and Sensitive Ecosystem Layers.  Accessed 

from: https://maps.gov.bc.ca/ess/hm/imap4m/ and http://maps.gov.bc.ca/ess/hm/habwiz/ 
10 BC Ministry of Energy, Mine, and Petroleum Resources (2005).  BC Geological Survey Geoscience Map 2005-3.   
11 Environment Canada (2018).  Canadian Climate Normals.  Available from http://climate.weather.gc.ca/climate_normals/index_e.html 
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Property 

Annual 

Precipitation 2153.6 mm with 2074.2 mm rainfall and 79.4 cm snowfall 

Seasonal 

Variations 
Daily mean temperatures between 2˚C in January and 

18.5˚C in August 

Infiltration 

Rate 

Estimate 
190.8 days with precipitation greater than 0.2 mm.   

Other Environmental Searches 

Environmental Violations 

Database12 
A summary and description search for the McLean Mill and 

current property owner’s name revealed no records.    

Authorization 

Management System – 

Authorizations & 

Discharges13 

A search using the operator’s name, owners name and Site 

address revealed no records.  

Archaeological Site 

Inventory 

Correspondence with the Archaeological Branch of the 

Ministry of Forests, Lands and Natural Resource Operations 

was initiated to determine if previously-recorded 

archaeological sites exist on the Subject Property.  

A response indicated that DhSe-20, the McLean Lumber 

Mill, is recorded on the property. According to provincial 

record there are no known archaeological sites recorded 

on the Subject Property; however, if an archaeological site 

is encountered during subsurface activities, work must be 

halted and the Archaeological Branch must be 

contacted.   

 

A summary of land title ownership, titles, and surveyed plans are provided in Appendix B, 

district provided documents in Appendix C, BC Water Resource Atlas maps in Appendix 

D, and Archaeology Search in Appendix E.  A topographic map is presented as Figure 2.   

 

3.2 PREVIOUS REPORTS AND LETTERS 

The summary of the Subject Property’s historical activities, its former physical orientation 

and previous environmental investigations have been collected from previous reports 

and letters, summarized within this section. Complete reports and analytical findings that 

TerraWest considered reliable have been compared to the current applicable standards 

and/or approved guidelines as noted below. Any other analytical findings presented in 

previous reports, letters, or memos mentioned below were considered anecdotal.  

Previous reports referenced in this section are presented in Appendix F. 

                                                      
12 BC Ministry of Environment (2018).  Environmental Violations Database.  Accessed from: 

https://a100.gov.bc.ca/pub/ocers/searchApproved.do?submitType=menu 
13 Ministry of Environment (2018).  Authorization Database Search.  Accessed from: 

https://j200.gov.bc.ca/pub/ams/Default.aspx?PossePresentation=DocumentSearch 



Stage 1 Preliminary Site Investigation 

City of Port Alberni on behalf of D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 

TerraWest Project: DCMM19-01 

 

Page 10 of 50 

 
 

 
E n v i r o n m e n t a l  M a n a g e m e n t  a n d  C o n s u l t i n g  

 

3.2.1 The Physical History of the R.B. McLean Lumber Company, National 

Historic Site. 1992. C.J. Taylor (Taylor) 

• The report, prepared by Taylor, was to assist in planning and conservation of the 

R.B. McLean Lumber Company (Subject Property) as a National Historic Site.  

• Construction of the mill reportedly began in 1927 with operations continuing until 

1965 when the mill closed.  

• Taylor describes three distinct phases of development of the mill over the period 

of its operations.  These are summarized below for context and reference noted 

activities.  

1927 -34  

First Configuration: The steam operated sawmill was built by the McLean family 

beside Kitsucksis  Creek (current location within the Subject Property). A dam was 

constructed along the creek to create a pond for the booming of logs adjacent 

to the mill. A half mile of railway spur was also built from the mill to connect with 

the Esquimalt and Nanaimo Railway. The mill consisted of three floors:  saws and 

machinery were situated on the main floor; the ground floor contained the steam 

engine; and, the drive shaft occupied the top floor. The boiler was located on the 

south side of the mill and hopper buildings on the north side for the collection of 

sawdust and scrap wood. Additional buildings were established on-Site during this 

time for staff accommodations, a blacksmith’s shop, a storage building (barn), 

and a steam powered generator located in a building between the mill and the 

mill pond. Taylor suggested that the small parts shed, “locie” shed, and another 

fuel building existed east of the pond. 

Operations: Raw logs and the movement of lumber on Site was completed by a 

gasoline powered locomotive “Budda” (locie). Mill equipment was powered by 

steam produced by a sawdust and wood fired boiler.  

1934-48 

Second Configuration: A new steam powered planer was installed in the same 

location as the original, but had a separate power source, an old steam powered 

tractor was situated below the planer. The tractor also powered the cyclone 

extractor, which blew wood shavings from the planer, through a pipe, over the mill 

to fuel the main boiler located on the southeast side of the mill. A new turbine 

generator replaced the existing steam generator to provide electricity to lights for 

the mill and houses on Site. In addition to this generator, a larger water turbine and 

D.C. generator was purchased in 1941 and a 250-watt gasoline electric light plant 

was purchased in 1947. The location of these generators was not noted in the 

report, although Figure 15 depicts a generator building located east of the mill. By 
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1949, the mill was connected to hydroelectric service from the British Columbia 

Power Commission. 

Operations: The mill began exporting lumber oversees from the 1930s into the 

1940s. Operations included the use of trucks and rail for hauling logs to Site. The 

creation of a second log dump occurred at the east of the pond for the trucks. 

Development of the east portion of the Site likely occurred for new logging 

equipment. The purchase of a motorized loading vehicle “Ross Carrier” allowed 

for movement of lumber within the Site, which resulted in the expansion of the 

lumber yard during this time. 

1950-65 

Third Configuration: To increase efficiency of the mill, several electric generators 

were installed at the mill. This conversion to electric power included the installation 

of twin utility poles and an enclosure surrounding the transformers erected south of 

the boiler house. 

Operations: The railway spur south of the mill was relocated to the west of the 

lumber yard, running in a north-south configuration, logs were no longer brought to 

the pond by the rail. In addition to this spur, a new “locie” shed, dip tank, and 

loading platform were built within the western section of the Site. In December of 

1965, it was announced that the mill was shutting down. Apart from the sale of the 

head rig and carriage to another mill, the operations were abandoned as they 

were. 

1983  

The mill property was acquired by MacMillan Bloedel in 1983. Shortly thereafter the 

Alberni Valley Museum became involved in preserving the historic buildings. 

1990 

The report states that the Alberni Valley Museum (City of Port Alberni) acquired 

ownership of the mill Site in 1990 and began preservation efforts. 

 

3.2.2 Investigation of Potential Site Contamination at McLean Mill, Port 

Alberni, B.C. May 1992. Brian Weller, CPS Ottawa, and Liz Baker PWC, 

Calgary.  

• The description of the sawmill within the report indicated that large quantities of 

lubricants would have been used within the mill facility over its lifetime. It was 

inferred that the lubricants would likely have impacted the ground beneath the 

facility or would be found in sediments of the mill pond.  The mill pond was empty 

at the time of the investigation. 
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• Two small garbage dumps were found within the property, though the locations 

were not indicated in the report. 

• Within the logging maintenance area two 500 gallon(gal) underground storage 

tanks (USTs), one 1,000 gal UST, and one 500 gal above ground storage tank (AST) 

were present. It was indicated that some tanks were known to contain gasoline; 

gas pumps were noted adjacent to the oil shed.  

• Evidence of staining was observed within the oil pit in the maintenance 

building/main garage and in the area of the gas pumps and diesel fuel tank. 

• A wood treatment facility was noted on Site. All that remained was the dip tank 

and two wood storage yards. 

• The report discussion indicated that contamination may exist due to spillage of 

wood treatment chemicals, hydrocarbons leaking from mill machinery, 

hydrocarbons leaking from storage tanks or spilled during former refueling 

practices. These contaminants were considered a risk to the visiting public, site 

workers and the on-Site salmon bearing stream. 

• Recommendations of this report suggested obtaining a legal opinion on liability 

associated with Canada Parks Service involvement and that further investigation 

should be conducted. 

 

3.2.3 General Comments from a site inspection conducted by Barry 

Campbell EARP/Cultural Resource Warden in July 1992. With draft 

memo attached. 

• This report details comments for the classification of the McLean Mill, compiled 

from site visits by David Lowe, a project Manager with the McLean Historical Site 

and Brian Weller of Canada Parks Service, and interviews from experts in 

government and private enterprise. The letter indicates attached 

documentation, though this information was not provided with the document, 

obtained through ENV’s formal file retrieval application. 

• Dip Tank (Dip Tank -Loading Deck-17)- the report draws attention to the dip tank 

and lumber drying/storage area where it describes the dip tanks use and stated it 

was assumed to be used later in the mill’s operation; likely during the 1960s and 

ceased operation in 1965. Specific knowledge as to the operation of this area 

and the type of treatment used was not found at the time.  

• Research in the report indicated that wood treatment chemicals stored within the 

dip tank and used on Site may have been primarily disodium octoborite with 

minor quantities of pentachlorophenol (PCP). Other interviews within the forestry 
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industry indicated that penta- and tetra- chlorophenols were used for anti-stains 

during that time or PQ-8, a copper preservative may have been used on-Site. 

• Mill (Mill- 21)- Inspections of the mill identified hydrocarbon staining on the soil 

surface below the mill, and on the timber foundation posts or boards lying on the 

ground.  

• Transformers (Transformers-26)- The report indicated that the transformers on Site 

were tested for PCB’s and that results indicated PCB levels below 50 ppm. The 

Ministry of Environment recommended that oils be removed and disposed of; 

approximately 42 gal per transformer. It was suggested that a group sponsoring 

the restoration wished to re-use the transformers. The removal of oils was not 

mentioned, though recommendations were made to place transformers in a 

covered trough to protect them from the weather and contain any potential 

spillage.  

• Mill Pond (Mill Pond-37)- The Mill pond on Site was describes as a grassy 

depression in which Kitsucksis creek runs through. Recommendations applied to 

the mill pond include investigations of pond sediments for possible “toxic 

leachates” or other chemicals from historical mill operations. 

• Fuel Building (Gas & Oil Shed-31)- The fuel building and area was identified as 

having four tanks. Two 500-1,000 gal underground tanks were identified beneath 

the building. One of the USTs contained 1.5” of gasoline and the other UST 

contained gravel dirt and sludge. A third buried tank behind the building 

contained 1.5 inches of gasoline. Dave Lowe, was informed that the USTs were 

leaking when the mill was in operation, so they were not used further.  The fourth 

tank was above ground, the volume and content was unconfirmed. 

• Wood Deck (Grease Racks-33)- Equipment maintenance was noted to have 

occurred within the wood deck area where hydrocarbon staining was observed 

between the ramps. 

• Main Garage – The inspection of this building noted battery storage, an oil pit and 

pails or grease stored on gravel flooring.  Based on the oil change pit it is inferred 

that the building was consistent with the Maintenance Building described in the 

previously referenced report (See Section 3.2.2). 

 

3.2.4 MacMillan Bloedel Limited Memo-R.B. McLean Mill Site, Preliminary 

Site Assessment. 1993. John Pillsbury to D. Blake, Alberni Pacific 

Division. 

• This memo describes results from lab analysis from soil samples collected on Site.  
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• Results indicated that PCP anti-sapstain contamination was found in soil below 

the drain bung in the old dip-tank, and some in the storage lumber area 

(indicated as the present location of the satellite dish).  

• In addition, oil and grease were present below the mill steam engine and  fuel 

building, under the garage grease racks, and behind the fuel shed beneath a 

raised fuel tank. Metals contamination was present in soil within the blacksmith 

shop. 

• Analysis of samples collected from the mill pond indicated the exceedance of 

residential standards applied for select metal parameters: arsenic, chromium, 

cobalt, copper, mercury, nickel, and zinc.  

 

3.2.5 A Management Plan for the McLean Mill National Historic Site, Port 

Alberni, British Columbia. 1993. Commonwealth Historic Resource 

Management Limited. 

• The management plan completed by Commonwealth Historic Resource 

Management Limited and Associates detail the intended Site’s development as 

a National Historic Site through a three-party agreement by the City of Port 

Alberni, the British Columbia Heritage Trust, and Parks Canada.  

• The location, conditions and proposed enhancements of historical buildings and 

structures within the Site are summarized in several plan figures within the report.  

This documentation has been used for reference in Section 3.5 and 4.0 of this 

Stage 1 PSI. 

 

3.2.6 McLean Mill National Historic Site, Draft Document - Condition 

Assessment, Feasibility Study and Conservation Plan for the Mill 

Complex. 1994. Public Works and Government Services Canada. 

• The focus of the study in this report is limited to the main mill building located on 

Site with a detailed assessment of conditions, assessment of the proposed plan, 

and a multi-year plan for investigations and further works. 

• Observations of the mill site indicated that large quantities of water were running 

through the building’s lower level, and that at several locations water was known 

to flow out of the ground or disappear into the ground. Excavated water 

channels were observed through the building and out the other side.  
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3.2.7 Oil Spill Clean Up- National Historic Mill Site, Port Alberni, B.C. 1994. 

HBT AGRA Limited Engineering & Environmental Services (AGRA). 

• AGRA was retained by the City of Port Alberni for environmental services for the 

remediation of a heating oil spill at the McLean Mill in October of 1993. This report 

details the accidental release of between 225 and 315 litres of stove oil from a 

damaged copper fuel line, connected to a fuel tank, adjacent to one of the 

houses on Site, but is not specific as to which building.  

• Impacted area was identified as the crawl space under the house where the oils 

were absorbed by silty loam overburden material.  

• The scope of AGRA services was: to direct workers in construction of a 

containment cell for excavated soils, collect confirmatory samples within the 

excavation and stockpiled soils, analyze samples for mineral oil and grease 

(MO&G) to assess the level of contamination, and prepare a report on works and 

findings. 

• A total of 3.1 m3 of soils were excavated from below the crawl space and 

stockpiled on  and covered by polyethylene sheeting. The report does not 

indicate where the stockpile was located but recommended that soil should be 

remediated to reduce the hydrocarbon contaminants to less than Criteria for 

Managing Contaminated Sites (CMCS) in B.C. Level B recreational/residential 

land use. 

• Confirmation samples collected on three separate occasions from the walls and 

the floor indicated that MO&G concentrations were less than CMCS Level B with 

the exception of the floor sample which still exceeded criteria. Further excavation 

of soil was conducted within the floor of the excavation under the footings, 

though confirmation samples were not obtained due to water pooling within the 

excavation. 

• Total depth of excavation was estimated at 1.5 m to 1.8 m deep with 0.6 to 0.9 m 

of pooled groundwater. Further soil removal was not recommended due to the 

likelihood of severely impacting the structural integrity of the building. 

• AGRA estimated that the total oil recaptured was approximately 58.5% to 82.2% of 

the oil spilled. Based on their estimation and limitations of further soil removal 

below the building, AGRA recommended that a groundwater survey be 

conducted.  A groundwater well, down-gradient from the spill site was suggested 

for the monitoring of any existing oils and their potential migration.   

There was no indication that the groundwater survey was completed. 
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3.2.8 McLean Mill National Historic Site, Port Alberni, B.C. Contamination 

Assessment. 1994. Envirochem Special Projects Inc. (Envirochem) 

• Envirochem was engaged by the City of Port Alberni to complete a Phase II 

Environmental Site Assessment (ESA) for the McLean Mill (Subject Property) to 

identify potential environmental liabilities associated with its continued operation 

as a public tourist attraction. 

• The report detailed several areas of the Site as having the potential for 

environmental concerns. These locations were identified as: the mill building and 

green chain, mill pond, small parts shed, machine shop, gin pole/donkey engine, 

garage, oil and gas shed, blacksmith shop, dip tank, former site office (historical 

release of stove oil). 

• Investigations within the Site included sampling of soils and groundwater within 

areas of potential environmental concern.  Two surface water samples were 

collected from Kitsucksis Creek and one from a swamp. Assessment of 

contamination at the Site was based on industrial and commercial land use 

criteria as specified by the Canadian Council of Ministers of the Environment 

(CCME) Interim Canadian Environmental Quality Criteria for Contaminated Site 

(CCME, 1991) and the CMCS were referenced.  

• Select soil samples collected were tested in the field for pentachlorophenol (PCP) 

using an immunoassay field test kit. Envirochem stated that only soil samples with 

the highest range of PCP concentrations (above industrial criteria) were 

submitted for analytical testing.  Additional samples were analyzed for 

hydrocarbons, metals and chlorinated phenols. 

 

TerraWest has reviewed the APECs identified within the Envirochem report and the results 

of investigations conducted. Analytical results of these investigations have been 

compared, where applicable, to current  standards for the Site, see appended Tables 1-

11 for compared results.  Samples found to exceed current standard, or 1994 guidelines 

where no current standard exist, were identified as an Area of Environmental Concern 

(AEC).  Media or parameters that were not, or not thoroughly investigated in the previous 

reports are listed as APECs.  Samples analyzed for VOC parameters presented results 

below the analytical detection limit and were therefore not re-tabulated.  Samples 

analyzed for mineral oil & grease (MO&G) were not re-tabulated as there are no current, 

directly comparable standards.   

Sample locations are presented in Figure 4 - Previous Environmental Investigations Soil and 

Sediment Quality, and Figure 5 - Previous Environmental Investigations Groundwater & 

Surface Water Quality: 
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APEC # Activity Description 
Soil Analysis 

Completed 

Groundwater 

Analysis 

Completed 

APEC or AEC when 

compared to 

current Standards? 

APEC 1 

Blacksmith shop- formerly 

used to produce 

babbitted bearing and 

filing saw blades.  

Surface soil- 

Metals, 

MO&G, PAHs 

No analysis 
AEC- metals in soil. 

APEC- Metals in gw. 

APEC 2 

Grease Rack/Pit & Small 

Parts Shed- former 

location of vehicle 

maintenance, observed 

soil staining over ground 

and stored metals, 5-gal. 

oil pails outside shed.  

Surface soil- 

Metals, 

MO&G, TEH 

No analysis 

AEC- Metals, 

MO&G, and TEH in 

soil. 

APEC – PAHs, LEPH, 

and HEPH in soil, 

gw, vapour, metals 

in gw. 

APEC 3 

The Mill- associated 

equipment where 

extensive oil staining was 

visible over ground.  

Surface soil- 

Metals, 

MO&G, TEH, 

PAHs 

Dissolved 

metals, TEH 

AEC- Metals, PAHs, 

MO&G, and TEH in 

Soil. 

APEC- PHCs in gw 

and vapour, metals 

in gw (down-

gradient gw 

location). 

APEC 4 

Garage- former service 

pit, oil staining over 

garage floor, and 

abandoned heating oil 

tank behind garage. 

Surface soil- 

Metals, 

MO&G 

Dissolved 

metals, TEH, 

BTEX, 

Chlorinated 

Phenols   

AEC- Metals, 

MO&G in soil. 

APEC -PAHs, LEPH, 

and HEPH in soil, 

gw, and vapour.  

APEC 5 

Gas and Oil Shed- three 

gasoline USTs are located 

beneath the shed. One 

diesel AST located 

behind the shed. 

Surface soil- 

MO&G, TEH, 

BTEX, 

Chlorinated 

Phenols, 

metals 

BTEX, 

Chlorinated 

Phenols 

AEC- MO&G, 

Metals in soil. 

APEC- PAHs, LEPH, 

and HEPH in soil, gw 

and vapour. Metals 

in gw. 

APEC 6 

Gin Pole/Donkey Engine 

and Machine Shop Area- 

contains a small above 

ground storage tank 

containing hydraulic oil 

within the donkey 

engine. Minor soil staining 

observed beneath the 

engine. Scrap metal and 

two full 45- gallon drums 

outside shop. 

Surface soil- 

MO&G, 

metals 

No analysis 

AEC- MO&G, 

metals in soil. 

APEC- PAH, LEPH, 

and HEPH metals in 

soil, vapour and 

gw. 

APEC 7 

Generator Building and 

Oil Shed (located 

southeast of mill)- 

location of millwright & 

generator and former oil 

Soil- MO&G, 

metals 

Metals, 

chlorinated 

phenols, 

BTEX. 

AEC- Metals, 

MO&G in soil. 

Metals in gw. 

APEC- PAHs, LEPH, 

and HEPH in soil, 
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APEC # Activity Description 
Soil Analysis 

Completed 

Groundwater 

Analysis 

Completed 

APEC or AEC when 

compared to 

current Standards? 

shed. vapour and gw. 

APEC 8 

Dip Tank & Loading Deck 

Area- surrounding rail 

spur, loading deck and 

dip tank. 

Soil- MO&G, 

PAHs, Tetra-

chlorophenol, 

Penta-

chlorophenol, 

metals 

Metals, Tetra-

chlorophenol 

Penta-

chlorophenol 

AEC – Metals in soil. 

APEC- Penta-

chlorophenols in 

soil, metals and 

chlorinated phenols 

in gw down-

gradient. 

APEC 9 

Treated Wood Storage 

Area- Located southeast 

of loading deck and east 

of rail spur. 

Surface soil- 

MO&G, BTEX, 

Chlorinated 

Phenols 

No analysis No AECs or APECs 

APEC 

10 

Locomotive Shed- 

location of storage shed 

for former locomotive. 

Surface soil- 

MO&G 
No analysis No AECs or APECs 

APEC 

11 

Greenchain- located 

south of mill, electric 

motors allowed the 

movement of lumber out 

on a conveyor.   

Surface soil- 

MO&G 
No analysis No AECs or APECs 

APEC 

12 

North of Mil Pond- formal 

description of activity 

was not provided in the 

report. 

Surface soil- 

MO&G, 

metals 

No analysis 

AEC- Metals in soil. 

APEC- Metals in gw. 

APEC 

13 

Scrap Burner- former 

location of “bee hive” 

scrape burn pile. 

Surface soil- 

MO&G, PAHs, 

metals 

No analysis 

AEC- Metals in soil. 

APECs- metals in 

gw. 

APEC 

14 

The Mill Pond- once used 

in the operation of the 

mill for floating logs. 

Report indicated that the 

pond was filled in and 

overgrown and would 

likely be dredged. 

No analysis No analysis 

APEC – PHCs, 

metals, chlorinated 

phenols in 

sediment, and 

surface water. 

APEC 

15 

Transformers- located 

south of mill. 

Section 3.2.3 notes that 

transformers on Site have 

been tested and results 

indicate PCB levels were 

below 50 ppm. Analysis of 

results were not provided 

within the report. 

APEC – PCBs within 

soil. 

APEC 

16 

Site office (Arnold 

McLean House)- formerly 

residential, subject of 

Soil- MO&G, 

TEH 
No analysis AEC – MO&G in soil 
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APEC # Activity Description 
Soil Analysis 

Completed 

Groundwater 

Analysis 

Completed 

APEC or AEC when 

compared to 

current Standards? 

environmental 

investigation and 

remediation, by HBT 

AGRA, due to accidental 

release of stove oil from 

an AST at the rear of the 

building, See Section 

3.2.7. 

APEC – PAHs, LEPH, 

HEPH, EPH in soil, 

soil vapour and 

GW. 

VOCs – volatile petroleum compounds EPH – Extractable petroleum hydrocarbons PAHs – polycyclic aromatic hydrocarbons 

LEPH – light extractable petroleum hydrocarbons HEPH – heavy extractable petroleum hydrocarbons PCBs- Polychlorinated biphenyls 

PDCC/F- polychlorinated dioxins and furans BTEXSM – benzene, toluene, ethylbenzene, styrene, methyl t-butyl ether 

   

The reported analytical results from the Envirochem’s Phase II ESA have been compared 

to the Contaminated Sites Regulation (CSR) under the Environmental Management Act 

consolidated as current to January 22, 2019, and the British Columbia Approved Water 

Quality Guidelines (AWQG) March 2018 Summary Report. The applicable CSR standards 

for the Site have been identified through land and water use determinations as detailed 

within Appendix G. Assessment Standards. 

Due to modernised analysis of petroleum hydrocarbons and updated standards, gross 

petroleum hydrocarbon screening parameters for MO&G and total extractable 

hydrocarbons (TEH) were not compared to current standards. It is noted that the 

reported concentrations exceeding 1994 applicable Level B standards are still 

considered high and identified as AECs.  There are no current CSR standards for TEH and 

MO&G and they are captured within, although not directly comparable to, the current 

LEPH, HEPH and PAHs.  Therefore samples with levels of MO&G or TEH in excess of Level B 

criteria are considered COCs for LEPH/HEPH and PAHs, moving forward. Vapour was not 

previously analyzed and remains a media of concern where volatile contaminants are 

noted. 

• Envirochem concluded that based on their findings, soil remediation was 

recommended within three areas of the Site: metal contaminated soils within the 

vicinity of the blacksmith shop (AEC 1- Blacksmith shop), petroleum hydrocarbon 

contaminated soils beneath the grease rack adjacent to small parts storage shed 

(AEC 2- Grease Rack/Pit & Small Parts Shed), and in the vicinity of the secondary 

steam engine (AEC 3- Mill). 

• Other petroleum contamination identified within the Site were stated as not a 

significant risk to human health and that since the Site will continue as an 

operational mill, minor oil staining will likely continue to occur, therefore it was 

suggested these minor contaminated areas could be left in place. 
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3.2.9 McLean Mill National Historic Site, Port Alberni, B.C. Soil Remediation 

Summary. 1995. Envirochem Special Projects Inc. (Envirochem) 

• Envirochem completed a summary report on the remediation conducted within 

the McLean Mill property for the City of Port Alberni. Soil remediation was 

recommended for three areas within the Site, identified within the Envirochem 

reports as: AEC 1- Metals contamination within the vicinity of the blacksmith shop; 

AEC 2 – soils beneath the grease rack adjacent to the small parts storage shed; 

and AEC 3 – petroleum hydrocarbon contaminated soils in the vicinity of the 

secondary steam engine at the mill. The report stated that remediation was 

recommended for areas where heavy-end petroleum hydrocarbons and metals 

were observed. 

• Remediation activities within each AEC are summarized below: 

AEC 1- Blacksmith shop: Metal contaminated surface soils were excavated down 

to 30 cm from the northwest exterior surrounding the blacksmith shop.  An 

estimated 10 m3 of soil was removed from the area. Three final confirmation 

samples, collected from the floor of the excavation, show that results were found 

to be less than the CMCS - BC industrial remediation criteria (Level C). The 

excavated area was then backfilled with clean imported granular soils.  

AEC 2- Grease Pit: Soils impacted with MO&G were excavated from below the 

grease rack area in two stages. In total approximately 5 m3 of petroleum 

hydrocarbon contaminated soil was excavated and stockpiled. Three final 

confirmatory soil samples were collected on March 25, 1994.  Analytical results 

indicated that MO&G concentrations were less than the BC Environmental Level 

C criteria. 

AEC 3- Mill Area: Petroleum hydrocarbon contaminated soil was found in the 

vicinity of the mill area adjacent to the secondary steam engine, initially at 

depths up to 0.3 m. With further excavation, contamination was identified to 

depths of 1 m in select areas and was also observed within select thin layers 

beneath the mill. Manual excavation was used to remove contaminated soils up 

to 0.8 m depth and the remaining contamination was left in place due to 

concerns regarding structural integrity of the mill pilings.  Confirmatory samples 

collected after the excavation indicated that the average residual soil 

concentrations of MO&G were 5%. The excavation was reportedly backfilled with 

clean, relatively low permeable material.  

Hydrocarbon contaminated soils excavated from the grease pit and mill area 

were placed into a bioremediation treatment cell (biocell) on Site, though the 

specific location of biocell and ultimate use and quality of soils was not noted.  
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The analytical results from the confirmatory soil samples have been compared to current 

applicable standards for the Site by TerraWest, see Table 12 for compared results. Gross 

petroleum hydrocarbon screening parameters for MO&G and TEH results were not 

compared to current standards, though it is noted that the reported concentrations 

exceeding the applied Level B standards are still considered high and identified as AECs.   

The excavated soils, reportedly placed in an on-Site biocell, could present an area of 

environmental concern, however the location, possible treatment and final quality and 

disposal location of these soils was not confirmed. 

Below is a summary of the AECs partially remediated by Envirochem and conclusions, 

when compared to current standards, as summarized by TerraWest:  

APEC 

# 
Activity Description 

Remediation 
Does AEC/APEC 

remain post 

remediation? 
Soil Analysis 

Completed 

Groundwater 

Analysis 

Completed 

AEC 1 

Blacksmith shop- formerly 

used to produce 

babbitted bearing and 

filing saw blades 

Confirmation 

soil - Metals 
No analysis 

AEC- metals in soil. 

APEC-  

metals in gw. 

AEC 2 

Grease Rack/Pit & Small 

Parts Shed- former location 

of vehicle maintenance, 

observed soil staining over 

ground and stored metals, 

5-gal. oil pails outside shed.  

Confirmation 

soil- MO&G, 

TEH 

No analysis 

AEC- Metals, MO&G, 

and TEH in soil. 

APEC – PAHs, LEPH, 

HEPH in soil, gw, 

vapour, metals in 

gw. 

AEC 3 

The Mill- associated 

equipment where 

extensive oil staining was 

visible over ground.  

Confirmation 

soil- MO&G, 

TEH 

No analysis 

AEC- Metals, MO&G, 

and TEH in Soil. 

APEC- PAH, LEPH, 

HEPH in soil, gw and 

vapour, metals in gw 

(down-gradient gw 

location). 

 

3.2.10 Metal Contaminated Soil Disposal-McLean Mill Historic Site, Port 

Alberni, B.C. 1995. Envirochem Special Projects. (Envirochem) 

• Letter to the B.C. Ministry of Environment requesting permission to dispose of metal 

contaminated soil in excess of the B.C. Environment CMCS Level B criteria for 

barium, copper, lead, tin and zinc to the Port Alberni Landfill. Approximately 6 m3 

of soil excavated soil from around the former blacksmith shop at the McLean Mill 

required disposal.   

No information confirming the movement of these soils was provided. 
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3.2.11 Restoration of McLean Mill National Historic Site, Phase 1 1995-96, 

Mill Pond Reconstruction. July 1995. Canadian Heritage Professional 

& Technical Services Pacific and Yukon Region 

• This report completed by the Canadian Heritage is the results of a project 

screening process for the restoration of the sawmill mill pond as detailed within 

the previous Draft Management Plan for the McLean Mill National Historic Site. 

This screening report presents the results of an additional environmental 

assessment.  

• The report identified that the former dam along Kitsucksis Creek failed in 1991. The 

rebuilding of the dam structure was proposed as part of the Management Plan 

created for the McLean Mill to re-establish the mill pond.  

• The report states that the mill pond excavation would involve the removal of 

accumulated detritus to a depth of 0.5-1.5 m, which would be loaded directly 

into trucks for removal from the Site. It notes that if stockpiling was necessary, that 

materials should be stockpiled in a location that prevents siltation into Kitsucksis 

Creek. 

• The report presents a summary of mitigation measures proposed for the restoration 

of the mill pond, construction of the new dam, and the spillway fish ladder 

construction  to reduce the impact of works on Kitsucksis Creek.  

 

3.2.12 McLean Mill Dam Retrofit Overview, Final Report. 2009. Northwest 

Hydraulic Consultants Ltd. (NHC) 

• This report completed by NHC for the Alberni Valley Enhancement Association, 

provides a proposed scope of work to address issues and deficiencies regarding 

the on-Site dam to improve its operation and safety.  

• Two project options were proposed to modify the existing structure to include 

new flow control works or the alternative option to isolate the mill pond and 

construct a new river channel. 

 

3.2.13 McLean Mill Dam- Bypass Channel Construction Report (Draft). 2015. 

Northwest Hydraulic Consultants Ltd. (NHC) 

• The summary report completed by NHC details the construction of the McLean Mill 

Dam bypass channel in 2014. The project works completed the following tasks: 

-Site preparation included the relocation of a spar tree; 
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-Construction of a fish counting fence, bridge, bypass channel, saddle and 

diversion berm and diver; and, the installation of a diversion intake and 

pipe  

• Excavated material from within the bypass channel and the sediment pond was 

hauled to a spoil area located south and southeast of the garage/storage shed 

east of the existing dam.   

The report detailed remaining modifications to the bypass channel and a list of work that 

was not undertaken.  

 

3.2.14 Contaminants on the property designated the McLean Mill National 

Historic Site. 2017 (states March 26, 2016). Letter from J. Adams to 

Ministry of Environment, Environmental Protection Division  

• Letter to the B.C. Ministry of Environment – Environmental Protection Division by J. 

Adams was in regard to environmental related concerns involving activities 

occurring or previously occurred within the Subject Property.  Mr. Adam’s 

property is located down gradient of the Site along Kitsucksis Creek.  Photos 

taken around the time of the letter being penned are appended.  

• Photographs within the letter are described as the following and have been 

confirmed with J. Adams by TerraWest as to their subject and location: 

Photo 1- Stored barrels situated on stained ground. Location identified as the 

former loading deck area east of the dip tank. 

Photo 2- The rail car tanker located adjacent to the loading deck, northwest side 

of Site.  Abandoned heating oil tanks and drums observed in the background. 

Photo 3, 4 & 5-  Rail tanker car located in the northwest portion of the Site. 

Photo 6- Treated rail tie storage within the former treated storage area. 

Photo 7- Former dip tank adjacent to rail lines in northwest portion of Site. 

Photo 8- Partially buried rail tanker located west of log deck on the front side of 

the former care taker trailer (JA, TM, NM-pers.comm.).  

Photo 9 & 10- Fill pipe observed adjacent to mill pond. 

Photo 11- Surface soil staining below mill equipment. 
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3.2.15 Compliance Notice Letter, McLean Mill National Historic Site, 5633 

Smith Road, Port Alberni, B.C. 2017. Ministry of Environment, 

Environmental Protection Division. Letter to City of Port Alberni 

• This letter details findings by the Ministry of Environment, Environmental Protection 

Division Staff who conducted an inspection of the McLean Mill facility on March 

29, 2017. This inspection was completed following a complaint see Section 3.2.14. 

• Results of the inspection identified the following: 

- Barrels viewed were filled with rail plates or were empty, none were noted to 

be leaking. 

- Salvaged metal was noted throughout the Site and were identified as being 

stored for re-use by the Alberni Pacific Railway (APR). 

- No evidence of recent fish kill in the pond. 

- A railcar, historically used as a septic tank, was empty, but open to the 

elements allowing rainwater to enter which may drain to ground. 

- No evidence of hydrocarbon impacts below a fuel supply rail car. 

- Site reps indicated that rail ties are not burned on Site, but are stacked and 

stored for re-use by APR. 

Photographs appended to the inspection report identified tanks adjacent to the rail fuel 

car “heating oil tanks” that were used as an oil/water separating system. 

From the reported letter in Section 3.2.14, confirmation interview with letter author, and 

review of the compliance notice letter information, TerraWest has identified, or 

reconfirmed previously identified, APECs within the Subject Property: 

APEC # Activity Description 
Soil Analysis 

Completed 

Groundwater 

Analysis 

Completed 

APEC or AEC? 

APEC 8 

Loading Deck & Dip Tank 

Area-  Oil water separator 

system and stored barrels 

with staining beneath over 

ground within former 

loading deck area. 

 MO&G, 

chlorophenols 

metals 

analysed in 

1994 

metals, 

chlorophenol 

analysed in 

1994 

APEC- PAH, LEPH, 

HEPH, chlorinated 

phenols in soil, 

groundwater and 

vapour. 

APEC 

17 

Buried fuel rail car located 

west of log deck- potential 

use as former septic tank.  

No analysis No analysis 

APEC- PAH, LEPH, 

HEPH in soil, and 

vapour.  
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3.2.16 Environmental Review and Opinion-McLean Mill National Historic 

Site, Port Alberni, B.C. 2017. Envirochem Services Inc. (Envirochem) 

This letter, composed by Envirochem, addresses the concerns raised by a member of the 

public (J. Adams) to the ENV about potential environmental impacts effecting his 

property. The concerns raised, and a response are detailed below: 

1) & 3) The former dip tank was still in place and accessible to the public. 

Envirochem identified that the investigation results for PCPs were compared 

to an interim criterion established in 1991 under the Federal Canadian Council 

of Ministers of the Environment (CCME) and that the current parkland 

standard that applies (7.6 mg/kg) is well above the reported concentrations 

seen in historical soil sampling. The impacts of PCP in groundwater was not 

evaluated in the former investigations.  

2) Former oil tanks are still within the ground. 

It was identified that the underground storage tanks below the area of the oil 

and gas shed were reported as essentially empty and left in place as to not 

impact the shed structure.  Soil samples collected within the area during a 

previous investigation did not suggest soil quality impacts from fueling 

activities.  

3) See #1 

4) Questions on how former lumber demolished on Site was disposed of and if it 

was burned. 

Envirochem was unaware of any specific details in regard to material disposal 

during the time of the restoration works. 

5) & 6) Concerns about the final location of where soil ended up after the biocell 

grease rack remediation and if soil were supposed to go to a special waste 

dump.  

The report indicated that Envirochem had no knowledge of what happened 

to the former bioremediation cell.  

6) See #5) 

7) Inquiry into whether an arsenic tank was removed. 

Envirochem was unclear as to what the “arsenic tank” is referring to. 

TerraWest recognizes the changes in standards from Industrial to Urban Park, the lack of 

pH data required to confirm some standards, the absence of groundwater assessments, 

and the passage of time between the assessment of the integrity of USTs in 1994 and this 

current review.  No APECs or AECs were added or removed based on this information. 
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3.2.17 Sediment and Water Sampling Results-McLean Mill. 2018. TerraWest 

Environmental Inc. (TerraWest) 

• TerraWest was engaged by D.R. Clough Consulting to complete sediment and 

surface water sampling within the mill pond located at the McLean Mill Historical 

Site. 

• Three surface water samples and three sediment samples were collected from 

designated sampling locations within the mill pond. Surface water samples were 

analyzed for benzene, toluene, ethylbenzene, total xylenes, styrene methyl-t-butyl 

ether (BTEXSM), light extractable petroleum hydrocarbons (LEPH), heavy 

extractable petroleum hydrocarbons (HEPH), volatile petroleum hydrocarbons 

(VPH), polycyclic aromatic hydrocarbons (PAH) and metals. Sediment samples 

were analyzed for BTEXSM, EPH, VPH, LEPH/HEPH, PAHs, metals, polychlorinated 

phenols, and dioxins and furans.  

• The standards applied for comparison were the BC Ministry of Environment and 

Climate Change, Contaminated Sites Regulation (CSR) Schedule 3.2 Generic 

Numerical Water Standards for freshwater aquatic life, irrigation, livestock, and 

drinking water use and Schedule 3.4 Generic Numerical Sediment Criteria for 

freshwater sensitive sediment.  

• Results indicated concentrations of select PAH parameters, select metals, and 

total equivalency of polychlorinated dioxins and furans was found to exceed the 

sensitive sediment standards. 

• Report recommendations indicated that further delineation works be conducted 

in addition to an assessment of the wider mill property’s history and uses to help 

identify a potential source. 

Upon the review of the Sediment and Water Sampling Results report, TerraWest has 

identified the following APECs within the Subject Property.  Cobalt in surface water 

was initially identified as an exceedance, however additional information detailed in 

Section 3.2.18 removed the potential for “groundwater use for drinking water” 

standard and therefore cobalt is no longer a contaminant of concern. 



Stage 1 Preliminary Site Investigation 

City of Port Alberni on behalf of D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 

TerraWest Project: DCMM19-01 

 

Page 27 of 50 

 
 

 
E n v i r o n m e n t a l  M a n a g e m e n t  a n d  C o n s u l t i n g  

 

APEC # Activity Description 

Sediment 

Analysis 

Completed 

Surface Water 

Analysis 

Completed 

APEC or AEC 

when compared 

to current 

Standards? 

AEC14 

The Mill Pond- used in 

the operation of the 

mill for floating logs -

from 1927-1965 and 

again from 2001-2018 

once dredging of the 

pond had occurred. 

BTEXSM, EPH, 

VPH, LEPH/HEPH, 

PAHs, metals, 

polychlorinated 

phenols, dioxins 

and furans 

BTEXSM, EPH, 

VPH, 

LEPH/HEPH, 

PAHs, and 

metals 

AEC – PAHs, 

metals, TEQ D&F in 

sediment  

 

3.2.18 Groundwater Well Drilling, Fife Drilling, 1997 

As part of this historical review, TerraWest was informed about a drilling program 

conducted  to assess the Site aquifer (EM-pers.comm.).  In 1997, one borehole was 

advanced to 540 ft below grade to assess the potential to use the groundwater for a 

drinking water source.  A review of the water well, installed by Fife Drilling, indicated soil 

stratigraphy of till between 10 to 100 ft, where bedrock was encountered.  The well was 

continued through shale to 500 ft below grade where a water bearing rock formation 

was encountered.  The estimated yield was 20 USGPM.  Groundwater samples collected 

from this well were submitted for potability with results indicating Total Dissolved Solids of 

1380 mg/L and sodium at 463 mg/L.  These results preclude the future potential for the 

water to be used as Drinking Water.  Therefore, the Drinking Water standards, presented 

in the CSR are considered to no longer apply.   

 

 

 

 

 

 

 

 

 

 

The remainder of this page is intentionally left blank.



Stage 1 Preliminary Site Investigation 

City of Port Alberni on behalf of D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 

TerraWest Project: DCMM19-01 

 

Page 29 of 50 

 
 

 
E n v i r o n m e n t a l  M a n a g e m e n t  a n d  C o n s u l t i n g  

3.2.19  Previous Report and Letters Summary of Existing APECs and AECs 

The following table presents a summary of all APECs and AECs identified within the previous reports.  These APECs and AECs are 

presented on Figures 4, 5 and 6.  Samples found to exceed current standards, or 1994 guidelines where no current CSR standard 

exists, were identified as an Area of Environmental Concern (AEC).  Media or parameters that were not, or not thoroughly, 

investigated in the previous reports are listed as APECs.  PAHs, LEPH and HEPH were not standard parameters of concern in 1994 and 

are therefore identified here as PCOC. 

 

APEC # Activity Description Information Source 
Soil Analysis 

Completed 

Groundwater 

Analysis 

Completed 

APEC or AEC when 

compared to current 

Standards? 

AEC 1 

Blacksmith shop- formerly used to 

produce babbitted bearing and 

filing saw blades.  

1994 and 1995 Envirochem 

Investigation and 

Remediation reports 

(Section 3.2.8 and 3.2.9) 

Surface soil- 

Metals, MO&G, 

PAHs 

No analysis 

AEC- metals in soil. 

APEC- Metals in gw. 

AEC 2 

Grease Rack/Pit & Small Parts Shed- 

former location of vehicle 

maintenance, observed soil 

staining over ground and stored 

metals, 5-gal. oil pails outside shed.  

1994 and 1995 Envirochem 

Investigation and 

Remediation reports 

(Section 3.2.8 and 3.2.9) 

Surface soil- 

Metals, MO&G, 

TEH 

No analysis 

AEC- Metals, MO&G, and 

TEH in soil. 

APEC – PAHs, LEPH, HEPH, 

in soil, gw, vapour, 

metals in gw. 

AEC 3 

The Mill- associated equipment 

where extensive oil staining was 

visible over ground.  

1994 and 1995 Envirochem 

Investigation and 

Remediation reports 

(Section 3.2.8 and 3.2.9) 

Surface soil- 

Metals, MO&G, 

TEH, PAHs 

Dissolved 

metals, TEH 

AEC- Metals, PAHs, 

MO&G, and TEH in Soil. 

APEC- PAHs, LEPH, and 

HEPH, in gw and vapour, 

metals in gw (down-

gradient gw location). 

AEC 4 

Garage- former service pit, oil 

staining over garage floor, and 

abandoned heating oil tank 

behind garage. 

1994 Envirochem 

Investigation and reports 

(Section 3.2.8) 

Surface soil- 

Metals, MO&G 

Dissolved 

metals, TEH, 

BTEX, 

Chlorinated 

Phenols   

AEC- MO&G, metals in 

soil. 

APEC -PAHs, LEPH, HEPH 

in soil, gw, and vapour.  

AEC 5 

Oil and Gas Shed- three gasoline 

USTs are located beneath the shed. 

One diesel AST located behind the 

1994 Envirochem 

Investigation and reports 

(Section 3.2.8) 

Surface soil- 

MO&G, TEH, 

BTEX, 

BTEX, 

Chlorinated 

Phenols 

AEC- MO&G, metals in 

soil. 

APEC- PAHs, LEPH, and 
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APEC # Activity Description Information Source 
Soil Analysis 

Completed 

Groundwater 

Analysis 

Completed 

APEC or AEC when 

compared to current 

Standards? 
shed. Chlorinated 

Phenols, metals 

HEPH in soil, gw and 

vapour. Metals in gw. 

AEC 6 

Gin Pole/Donkey Engine and 

Machine Shop Area- contains a 

small above ground storage tank 

containing hydraulic oil within the 

donkey engine. Minor soil staining 

observed beneath the engine. 

Scrap metal and two full 45- gallon 

drums outside shop. 

1994 Envirochem 

Investigation and reports 

(Section 3.2.8) 

Surface soil- 

MO&G, metals 
No analysis 

AEC- MO&G, metals in 

soil. 

APEC- PAH, LEPH, and 

HEPH, metals in soil, 

vapour and gw. 

APEC 7 

Generator Building and Oil Shed 

(located southeast of mill)- location 

of millwright & generator and 

former oil shed. 

1994 Envirochem 

Investigation and reports 

(Section 3.2.8) 

Soil- MO&G, 

metals 

Metals, 

chlorinated 

phenols, BTEX. 

AEC- Metals, MO&G in 

soil. Metals in gw. 

APEC- PAHs, LEPH, HEPH 

in soil, vapour and gw. 

APEC 8 

Dip Tank & Loading Deck Area- 

surrounding rail spur, loading deck 

and dip tank. Oil water separator 

system and stored barrels with 

staining beneath over ground 

within former loading deck area. 

1993 MacMillian Bloedel 

Preliminary Assessment 

(Section 3.2.2) 1994 

Envirochem Investigation 

and reports (Section 3.2.8) 

Soil- MO&G, 

PAHs, Tetra-

chlorophenol, 

Penta-

chlorophenol, 

metals 

Metals, Tetra-

chlorophenol, 

Penta-

chlorophenol 

AEC- Metals in soil  

APEC- metals and 

chlorinated phenols in 

gw down-gradient. 

Chlorinated phenols, 

Petroleum hydrocarbons 

in soil, and vapour. 

APEC 9 

Treated Wood Storage Area- 

Located southeast of loading deck 

and east of rail spur. 

1994 Envirochem 

Investigation and reports 

(Section 3.2.8) 

Surface soil- 

MO&G, BTEX, 

Chlorinated 

Phenols 

No analysis No AECs or APECs 

APEC 10 

Locomotive Shed- location of 

storage shed for former 

locomotive. 

1994 Envirochem 

Investigation and reports 

(Section 3.2.8) 

Surface soil- 

MO&G 
No analysis No AECs or APECs 

APEC 11 

Green chain- located south of mill, 

electric motors allowed the 

movement of lumber out on a 

conveyor.   

1994 Envirochem 

Investigation and reports 

(Section 3.2.8) 

Surface soil- 

MO&G 
No analysis No AECs or APECs 

APEC 12 North of Mil Pond- formal 1994 Envirochem Surface soil- No analysis AEC- Metals in soil. 
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APEC # Activity Description Information Source 
Soil Analysis 

Completed 

Groundwater 

Analysis 

Completed 

APEC or AEC when 

compared to current 

Standards? 
description of activity was not 

provided in the report. 

Investigation and reports 

(Section 3.2.8) 

MO&G, metals 
APEC- Metals in gw. 

APEC 13 
Scrap Burner- former location of 

“bee hive” scrape burn pile. 

1994 Envirochem 

Investigation and reports 

(Section 3.2.8) 

Surface soil- 

MO&G, PAHs, 

metals 

No analysis 
AEC- Metals in soil. 

APECs- metals in gw. 

AEC 14 

The Mill Pond- used in the operation 

of the mill for floating logs -from 

1927-1965 and again from 2001-

2018 once dredging of the pond 

had occurred. 

2018 TerraWest sediment 

and surface water sampling 

(Section 3.2.18) 

Sediment-

BTEXSM, EPH, 

VPH, 

LEPH/HEPH, 

PAHs, metals, 

polychlorinated 

phenols, dioxins 

and furans 

Surface water- 

BTEXSM, EPH, 

VPH, 

LEPH/HEPH, 

PAHs, and 

metals 

AEC – PAHs, metals, TEQ 

D&F in sediment  

APEC 15 Transformers- located south of mill. 

Section 3.2.3 notes that transformers on Site have been tested 

and results indicate PCB levels were below 50 ppm. Analysis of 

results were not provided within the report. 

APEC – PCBs within soil. 

APEC 16 

Site office (Arnold McLean House)- 

formerly residential, subject of 

environmental investigation and 

remediation 

1994 HBT Agra, Oil Spill 

Clean-up report (Section 

3.2.7) 

Soil- MO&G, TEH No analysis 

AEC – MO&G in soil 

APEC – PAHs, LEPH, HEPH, 

EPH in soil, soil vapour 

and GW. 

APEC 17 

Buried fuel rail car located west of 

log deck- potential use as former 

septic tank. 

2017 Correspondence 

between J. Adams and BC 

ENV (Section 3.2.14) 

No analysis No analysis 

APEC- Petroleum 

hydrocarbons in soil, and 

vapour. 

 

These APECs and AECs will be carried through the remainder of the report and are presented on associated drawings. 
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3.3 MINISTRY OF ENVIRONMENT SITE REGISTRY 

A search of the BC ENV Electronic Site Registry (the ‘Site Registry’) was conducted using 

BC Online by TerraWest for evidence of regulatory activity, notices, environmental orders, 

offences or permits filed under the Environmental Management Act against the current 

land titles, or other properties within a 500 m proximal radius.  The search results are 

current as of the date presented on the top left corner of the document.   

 

The Site Registry search resulted in one result specifically pertaining to the Subject 

Property; with no other results for surrounding properties within a 0.5 km search radius.  

The details of the Registry report are presented below: 

 

BC ENV Electronic Site Registry 

Site ID 1715 

Civic Address 5633 Smith Road, Port Alberni, BC (The Site) 

Date Registered October 9, 1997 

Date Updated No updates noted 

Notification of Off-

Site Migration None listed 

Identified 

Schedule 2 

Activities 

Suspected Land Use noted: 

I4 – Treated wood storage at the site of treatment 

I7 – Wood treatment (anti sapstain or preservation) 

B1 – Battery (lead acid or other) manufacturing or wholesale bulk 

storage 

F7 – Petroleum production, produced water storage 

aboveground/underground tank 

G2 – Vehicle repair/salvage/wrecking 

Additional 

Comments 

The detailed report and documents obtained from the BC ENV 

indicated the following activities or events occurred on this 

property: 

1993 – Site investigation report submitted, Investigation of 

Potential Site Contamination at McLean Mill, Port Alberni 

(See Section 3.248 for report summary). 

1994 – Soil Remediation Submitted for a fuel oil spill on-Site, (See 

Section 3.2.7 for report summary).  

1994 – Site Investigation report submitted by Envirochem Special 

Projects Inc. and City of Port Alberni, metals contamination 

surrounding blacksmith shop (See Section 3.2.8 and 3.2.9 for 

report summary). 

1995 – Case Management Item, soil suitable for disposal at Port 
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Alberni Regional Landfill. (Soils from blacksmith shop). (See 

Section 3.2.10 for report summary).  

 

A copy of the search results generated by the Site Registry and detailed report are 

presented in Appendix H. 

 

3.4 FEDERAL CONTAMINATED SITES INVENTORY 

A search of the Federal Contaminated Sites Inventory was conducted by TerraWest for 

evidence of known contaminated sites under custodianship of departments, agencies, 

and consolidated Crown corporations, and/or contaminated sites in which the 

Government of Canada has accepted full or partial financial responsibility.   

 

The Federal Contaminated Sites Inventory search results did not return any results 

specifically pertaining to the Site; however, the search did return one record for the 

Sprout Falls fishway (Site ID: 00021098) approximately 4 km southwest of the Site.  Based 

on latitude and longitude and brief description provided, this site does not appear to be 

related to the Subject Property or near and was therefore not researched further.  

 

3.5 AERIAL PHOTOGRAPHS & HISTORICAL LAND USE 

The historical land use for the Site was determined through an historical records review as 

discussed in the Sections above.  Additional historical information was obtained from 

aerial photographs from 1951, 1957, 1964, 1968, 1972, 1975, 1979, 1986, and 1992 from the 

University of British Columbia, 2005, 2012, 2015, 2017 and 2018 from Google Earth.  The 

information gleaned from available aerial photographs for the Subject Property and 

adjacent or neighbouring properties is summarized below: 

 

Time Period 
Description of Subject Property and Adjacent or Neighbouring 

Properties 

1951 to 1964 

Subject Property: 

The Subject Property appears to be developed during this time  and 

is possibly in use, as observed by ground disturbance seen within 

aerial photographs. Details provided below are limited due to the 

poor quality of the aerial photographs.  

There appears to be a long rectangular building (likely the mill 

building) located in the north-central portion of the Site. Several 

cleared areas are observed to the west, and southwest of the mill 

building with three additional areas that extend northwest off-Site. A 

main road appears to enter the Site from the southeast corner of the 

property where it terminates within a large rectangular yard. A spur 

road is visible to the south of the main road and it enters the Site in 

the south-central portion. There appears to be a circular structure 

located to the north of the long rectangular building. Other buildings 
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Time Period 
Description of Subject Property and Adjacent or Neighbouring 

Properties 

appear to be located south, southeast of the mill building, but 

cannot be distinguished. 

Neighbouring Properties: 

The adjacent property to the east shares its boundaries with the 

Subject Property on its north, northeast, east, and southeast sides and 

is mainly forested. This property appears to contain a large 

rectangular building connected by a road from the Subject Property 

within the 1957 aerial photograph. A portion of the land beyond this 

building appears to be cleared of trees for possible agricultural use. 

Further northeast, within this adjacent property, appears to be a small 

building along a spur road.  

The neighbouring property to the southwest appears to have some 

clearing off the main road (Smith Road) that enters the Subject 

Property. The majority of the area appears treed. The remaining 

adjacent properties appear to be forested. 

1968 to 1992 

Subject Property:  

In the 1968 photo, the Subject Property appears to have less activity 

occurring, as observed by bright cleared areas within main roads 

entering the Site and former yards appear to be slightly darker and 

revegetated. The long rectangular building appears to have an 

additional structure extending out from its west side which appears to 

be removed by the 1992 aerial photograph. A large wetted area was 

visible adjacent, to the northeast side of the mill building in the 1968 

aerial photograph. Smaller buildings appear to be present northwest 

of this wetted area. This wetted area slowly appears to become 

overgrown with vegetation and appears be no longer present by the 

1986 aerial photograph. 

Neighbouring Properties: 

No major changes are evident on the surrounding adjacent 

properties during this time compared to the last period. The 

neighbouring properties to the southeast and northeast appear to 

have areas cleared of trees for possible agricultural activity.  
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2005 to 2018 

Subject Property:  

The long rectangular mill building, located in the north-central portion 

of the Site, appears to have been renovated with new construction 

visible and the addition of a structure extending out from the mill’s 

west side similar to the structure previously seen prior to 1992 aerial 

photographs.  The previously seen wetted area, to the east of the mill, 

appears re-established. A small rectangular building is now visible 

within the southeast portion of the Site with a second structure visible 

directly south of this new building. 

Neighbouring Properties: 

The adjacent property to the east appears to no longer contain a 

portion of cleared land west of the large building.  

Smith road now clearly connects with Debeaux Road running south 

from the Subject Property. There appears to be some clearing of trees 

and the establishment of a building in the south adjacent property 

within the 2017 aerial photograph. 

No major changes are evident on the other surrounding adjacent 

properties during this time  compared to the last period. 

Comments 

From the aerial photograph evidence, APECs could not be clearly 

identified within the Subject Property or neighbouring properties at 

this time. 

 

An inquiry was made to the University of British Columbia GIC department for the 

availability of additional aerial photographs of the Subject Property from the late 1990s. 

The response from the department indicated that no additional aerial photographs, with 

the exception of 1990, were available. Excerpts of select aerial photographs are 

presented in Appendix I.  

 

4.0 SITE INSPECTION 

TerraWest conducted a Site inspection to confirm land uses and activities to identify the 

potential for negative environmental impacts.  The data collected from the Site 

inspection is presented below: 

 

General 

Date Conducted January 17, 2017 

TerraWest Personnel Kate Gilbert 

Limitations 

Interior inspection of buildings on Site were limited to the 

following buildings, reference # (see Figure.3) 

1- Visitors centre hall, 3- Office-Admission, 4- Washrooms, 

21- Mill.  

Interior building descriptions, historical and current use 
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information were provided through interviews (BE, JM, KS, 

JA, TP, TM, SK-pers.comm.).   

Property Description 

Property Use 

Current 

The Site is currently designated a National Historic Site and 

operates as a historical steam powered sawmill, open to 

the public with access to the Site via rail and car. 

Operations on Site include seasonal historical logging and 

milling operations demonstrations as well as a fish 

hatchery. 

Historical 

The Subject Property operated as a steam sawmill 

between 1927-1965 by the R.B. McLean Lumber 

Company. Operations included rail and truck transport of 

logs to Site, unloading into a man-made mill pond, milling 

of logs through steam powered operations, and shipment 

of lumber to markets via rail and truck. 

Once operations ceased after 1965, the Site remained 

vacant with no activities until 1989 when the Site was 

declared a National Historic Site for its association with the 

forest industry in BC. During the early 1990s extensive 

restoration and conservation works were conducted on 

the Site’s buildings, former structures, and equipment.  

In 2000 the Site officially opened to the public as a tourist 

destination to showcase early 20th-century sawmill and 

logging operations. These operations have continued to 

present day with seasonal logging and milling 

demonstrations. 

See Section 3.2.1 for additional details relating to the 

former Site infrastructure and operations. 

Roads, Parking Facilities, & 

Right-of-Ways  

Two parking facilities were located in the southeast corner 

of the Site, accessed from Smith Road. 

A maintenance road connected to Smith Road, in the 

southwest corner of the Site, which allowed for access 

into the milling area and further northeast into the logging 

area. 

There was one railway line that entered the Site in the 

south, where it crossed Smith Road and terminated at the 

west-northwest Site boundary. This rail line was observed 

to contain creosote rail ties along its entire reach within 

the Subject Property. 

Percentage 

Occupied by 

Buildings and 

Paved Areas 

Current 10% buildings with the remaining gravel, grasses areas 

and forested land.  

Historical 9% buildings with the majority of the area either unpaved 

or forested as seen in aerial photographs. 

Fill Materials Large cobbles observed piled adjacent to Machine 

Shop-34, located in the north portion of the Site adjacent 
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to Kitsucksis Creek bypass. 

Topography The Site has an observed decrease in grade towards the 

north-northeast section of Site. 

Ground Cover Open vegetated yards, parking lots and roads within the 

Site were gravelled. 

Surface Water Features 

Kitsucksis Creek, entered the Site from the north boundary 

and flows southeast through a constructed diversion 

creek with diverted flows entering a constructed mill 

pond.  

Indications of 

Contamination in Water 

Features  
None observed 

Buildings Description 

Buildings 
Current- 

Historical 

Site buildings were originally constructed, beginning in 

1926.  Construction was wood post and beam over bare 

ground. Recent buildings developed in the late 1990s are 

constructed over concrete slabs. See Appendix E. for 

reports detailing building construction details14.     

Heating & 

Cooling 

Systems 

Current 

Building identification numbers presented.  See Figure 3 

Site Plan-Facilities for building numbers, locations and 

descriptions. 

2, 3, 4, 9, 35- Electric heat 

1, 25- Propane heat 

7- Oil heat (possibly no longer in use) 

Remaining buildings did not have heat at the time of the 

Site inspection. 

Historical 

Former buildings on Site would have used wood or 

sawdust burners for heating (JM, KS-pers.comm.). 

Former care taker trailer, located where Caretaker RV-16 

was located in the early 1990s, was heated by oil heat 

(NM, TM-pers.comm.). 

Current Mechanical 

Equipment 

• Steam powered milling equipment located within the 

Mill-21and Green Chain-23. 

• Historical wood/sawdust powered boiler located within 

Boiler House-25. 

• Propane powered boiler installed in early 2000s within 

the building adjacent to the Boiler House-25 

(considered one for report). 

• Fire protection pump powered by a diesel engine 

located within the Oil Shed-Pump House- 28. 

Electrical Transformers or 

Capacitors 
Three historical transformers (building 26) were observed 

on Site, no longer in operation. Anecdotal information 

                                                      
14  Public Works and Government Services. 1994. McLean Mill National Historic Site, Draft Document. 
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identified that BC-Hydro removed transformer oils and 

replaced transformers (TP-pers.comm.).  

Three electrical transformers were observed on a hydro 

pole within the east portion of the Site. 

Waste & Emission Generation 

Manufacturing 

Processes & 

Raw Materials  

Current 

Seasonal manufacture of milled wood either for order 

or for public demonstration purposes. 

Propane powered boiler.  

Historical 

Historical creation of milled wood products involved the 

use of wood preservatives or wood treatment products. 

Historical Dip Tank- 17 would have been used to store 

the chemical solutions for wood treatment. 

Former location of the dip tank was assumed to be on 

the north-west side of the mill and lumber deck prior to 

the use of the Ross Carrier and crane as noted by 

(Taylor, 1992) and confirmed by (JM, KS-pers.comm.). 

No conclusive evidence was found to confirm a former 

dip tank location through investigations. Due to this lack 

of information and the historical restorations conducted 

on the log deck and surrounding area, TerraWest does 

not consider this area as an APEC.    

Potential 

Schedule 2 

Activities 

Current 

I9 – Sawmills 

H23 – Waste oil reprocessing, recycling or bulk storage 

F5 – Petroleum product, other than compressed gas, 

dispensing facilities, including service stations and card 

locks 

Historical 

I9 – Sawmills 

I7 – Wood treatment -anti-sapstain or preservation 

(Historical)  

G6 – Rail car or locomotive maintenance, cleaning, 

salvage or related uses, including railyards 

G2 – Automotive, truck, bus, subway or other motor 

vehicle repair, salvage or wrecking 

F5 – Petroleum product, other than compressed gas, 

dispensing facilities, including service stations and card 

locks 

Waste 

Generation & 

Disposal or 

Treatment 

Current 

Sawdust and wood scraps were by-products of on-Site 

milling operations.  These items are burned within the 

Waste Burn Pile- 24(TP, JM-pers.comm.). 

Barrels full or partially full of liquid were observed on 

pallets directly east of the Fuel Tanker Car-18 within the 

Loading Deck- 17 area.  

Boiler operations (Boiler House-25) included the addition 

of water treatment agents. The chemicals used for 

treatment included a powdered oxygen scavenger for 
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protection against oxygen corrosion and a scale build-

up inhibitor (TP-pers.comm.). During operations and 

maintenance of a boiler, blowdowns occur periodically 

where discharge of water, boiler chemicals and mineral 

deposits occur.  The current discharge location for the 

boiler at the Site is unconfirmed, the potential location is 

identified as APEC 18.   

Historical 

Heating oil AST’s and barrels full of oil were formerly 

located within the Loading Deck-17 area indicated in a 

letter to ENV.15 Former use of heating oil tanks was 

identified as a modified oil water separator (JM, BE-

pers.comm.). As a result of these activities, and 

information obtained from previous reports, the Loading 

Deck - 17 is considered an APEC. 

Fuel Storage 

Tanks 
Current 

Rail Tanker Car- located in the west portion of the Site 

(Fuel Tanker Car- 18). Tanker car was brought to Site to 

fuel locomotive steam engines (BE-pers.comm.) At the 

time of the Site visit, the tanker car was located on rail 

lines over gravel. The fuel transfer area had secondary 

containment from the car to the second rail line.  

Diesel tank AST, volume unknown, located in the Oil 

Shed/Pump House- 28, used to store diesel for the water 

pump used in fire protection works. Tank was located 

over concrete slab and footings (JM, SK, TP-

pers.comm.). 

Heating oil AST, approximately 500 L, was located 

southwest side of the A. McLean House- 7. 

Three propane cylinders approximately 3000 L each, 

located on north side of service road in the southwest 

portion of the Site. 

Fuel pumps and three underground fuel storage tanks 

(USTs) of various sizes were currently located beneath 

the Gas and Oil Shed - 31 used formerly in historical 

sawmill operations (1927-1965). One above ground fuel 

tank, approximately 800 L were  located on northwest 

side of the Gas and Oil Shed- 31, formerly used during 

historical sawmill operations. 

Partially buried rail tanker car, volume unknown, was 

located west of the log deck within a slightly treed 

area, as of 2016 (JA-pers.comm.). Reportedly used as a 

septic tank, possibly connected to the former caretaker 

trailer-16 (TM, NM, BE-pers.comm.). 

Storage Containers Barrels containing unknown liquids and others 

containing rail yard materials were observed within the 

                                                      
15 J.Adams. 2016. Contaminants on the property designated the McLean Mill National Historic Site. Letter to Ministry of Environment, Environmental 

Protection Division 
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former treated wood storage area and adjacent to the 

Loading Deck- 17 area. 

Cleaning products found within Visitors Centre-Hall-1:  

• Suman T20 Low Temperature Sanitizer in 18 L pail 

• Diverforce, machine dish detergent in 18 L pail 

• Liquid Rinse Additive by Sysco in 9 L jug 

Comments 

The locations of current and former fuel tanks, as well as 

areas utilized as storage areas for drums are identified 

APECs and AECs as previously detailed.  Newly 

identified APECs are presented below.   

Odours None observed 

Staining 

Surface 

Dark surface staining was noted below the Fuel Tanker 

Car-18, on the surrounding gravelled area. 

Staining noted along the wood deck beside the Green 

Chain-23, closest to the Lumber Deck-22. 

Dark staining observed over ground below milling 

equipment within the Mill-21. 

Staining and mould growth observed over ground 

below the cooking oil collection bin in the Waste 

Collection Area-5. 

Walls & 

Ceilings None observed 

Visible Signs or Sources of 

Pollutants on the Surface of 

the Soil 
None observed 

Stressed Vegetation None observed 

Drains & Sumps None specifically noted 

Air Emissions Steam from boiler is emitted during milling operations.  

Services & Utilities 

Water 

Cherry Creek Improvement District.  Subject Property is 

provided with potable water from the Cherry Creek 

Water system which originates from the Cold Creek 

watershed.  

Sewer or Septic System 

Two domestic septic fields and/or septic tanks were 

observed on Site.  One east of Cookhouse-11 and the 

second east of Workers House-6.  

Third domestic septic was field reportedly located west 

of Office-Admissions-3 building within a treed area (EH-

pers.comm.) 

Storm Sewer One observed on the south side of the Gift Shop (former 

Café building-2). Discharge location was not identified. 
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Electricity BC Hydro 

Natural Gas No connection to Site 

Solid Waste Disposal Third party waste collection company.  

Cooking oil collection bin was observed to be open to 

the elements and was full of water. Mold and obvious 

staining from contents over spilling were observed 

below the collection bin.  

Other 

Identified Hazardous 

Materials & Special Attention 

Items 

None specifically identified; however, asbestos or other 

hazardous materials may potentially be present in the 

building.   

 

Photographs of the Site and surrounding area taken during the Site investigation are 

presented in Appendix J and Figure 3 Site Plan – McLean Mill Facilities provides 

description of locations identified within the section above.  

 

APECs identified during field inspection are summarized in the table below, if not already 

identified within Section 3.2.19.  

 

APEC # Activity Description 

Soil 

Analysis 

Completed 

Groundwater 

Analysis 

Completed 

APEC or AEC when 

compared to current 

Standards? 

APEC18 

Potential Boiler Discharge 

Location- Boilers used in 

the operation of the mill 

for generating steam 

power -from 1927-1965 

and again from 2001-

2018. 

No analysis No analysis 

APEC – Metals within 

soil and 

groundwater 

APEC 19 

Fuel Tanker Car-18- 

Bunker C fuel storage and 

transfer area from  

approximately 2001-2018. 

Surface staining observed 

over ground beneath rail 

car. 

No analysis No analysis 

Soil - PAHs, LEPH, 

HEPH 

Groundwater- PAHs, 

LEPH, HEPH 

Vapour- volatile 

hydrocarbons 

- 

Rail Ties-Used in the 

railway corridor that 

provides train access to 

the Site. 

The leaching of PAHs, 

select metals and phenolic 

compounds from creosote 

impregnated railroad ties 

to surrounding soils.  

In the event that the 

railway corridor is 

removed, soils within 

the rail bed should 

be assessed. 
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4.1 NEIGHBOURING PROPERTIES & LAND USE 

Adjacent and neighbouring properties within a 300 m radius were reviewed by TerraWest 

from public right-of-ways, Site boundaries, or online research for indications of current 

and/or historical land use activities that could potentially represent off-site sources of 

contamination.  A summary of neighbouring property land uses is presented below: 

 

Direction 

From Site  
Address Current Land Use 

Historical Land Use and Properties of 

Potential Environmental Significance 

North 
No civic 

address 

Managed forest 

area 
Historical timber lands.    

Northeast 

No civic 

address 

Managed forest 

area 

Historical timber lands. 

East 

Lease forest lands where a barn was 

used for storage of mill equipment, IHS 

equipment and historical mill artifacts 

(JM-pers.comm.).  Barn and former 

field to the northeast formerly used by 

residents of the mill during the former 

operations (JM-pers.comm.). 

Southeast 

Historical timber lands. 

Further southeast (neighbouring) is 5205 

Batty Road, location of farm and 

agricultural fields located down stream 

of Site along Kitsucksis Creek (JA-

pers.comm.). Agricultural fields clearly 

visible in aerial photographs from 1968.  

South 

7051 

Debeaux 

Road 

Rural residential 

Historical timber lands until the 2017 

aerial photograph when a residential 

building was noted.  Confirmed during 

the Site inspection. 

5625 

Debeaux 

Road 

Managed forest 

area 
Historical timber lands. 

Southwest 
No civic 

address 

Railway spur 

connecting into 

the Site 

Use consisted of timber land and 

railway spur running from the McLean 

Mill Site through this property, zoned 

M4- industrial open storage district16. 

                                                      
16  Regional District of Alberni-Clayoquot Consolidated Zoning By-law (2018).  Zoning Bylaw No. 1971.  Available from 

https://www.acrd.bc.ca/cms/wpattachments/wpID174atID2700.pdf, and https://www.acrd.bc.ca/dms/documents/Maps/Alberni-Valley/d10.pdf 
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Direction 

From Site  
Address Current Land Use 

Historical Land Use and Properties of 

Potential Environmental Significance 

West 
No civic 

address 

A portion of the 

Site is a railway 

boneyard 

associated with 

the Site’s railway 

activities (BE-

pers.comm.). 

Historical use of the Site appear to be 

former wood storage yards for the 

McLean Mill up, until 1965.  

Northwest 
No civic 

address 

Managed forest 

area  
Historical timer lands and marsh area. 

 

Neighbouring properties were not identified as APECs at this time. 

 

5.0 CONCLUSIONS 

Based on the research and investigations for this Stage 1 PSI, TerraWest has identified the 

following APECs and AECs.  The APECs and AECs are described in the table below with 

reference to specific PCOCs and COCs within the following table: 

 



Stage 1 Preliminary Site Investigation 

City of Port Alberni on behalf of D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 

TerraWest Project: DCMM19-01 

 

Page 44 of 50 

 
 

 
E n v i r o n m e n t a l  M a n a g e m e n t  a n d  C o n s u l t i n g  

AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

AEC 1 

(on-Site) 

Blacksmith Shop-29- formerly used to produce babbitted bearing and 

filing saw blades from 1927- 1965. Demonstration activities occurring 

periodically within the building since 2000 to present (BE-pers.comm.).  

Envirochem 1994, identified metals contamination in soil. Soil 

remediation works were completed in 1995 by Envirochem.  Review of 

analytical confirmation samples exceeded current applied standards. 

See Sections 3.2.4, 3.2.8, 3.2.9, Tables 1, 2, 4, 5, and 12 and Figure 4 for 

further details.   

Manufacturing of 

metal products 

Soil COC- select metals 

Groundwater PCOC- 

select metals 

AEC 2 

(on-Site) 

Grease Rack/Pit & Small Parts Shed-33- former location of vehicle 

maintenance between 1927-1965. Observed soil staining over ground 

and stored metal and oil pails outside shed during 1994 Envirochem 

investigations.  

Soil remediation works were completed in 1995 by Envirochem. 

Review of analytical confirmation samples from remaining soils 

exceeded current applied standards. See Sections 3.2.8, 3.2.9 and 

Table 1 and Figure 4 for further details.   

Vehicle repair 

and 

maintenance 

Soil COC - PAHs, LEPH, 

HEPH select metals 

Groundwater PCOC- 

PAHs, LEPH, HEPH select 

metals 

Vapour PCOC- volatile 

hydrocarbons 

AEC 3  

(on-Site) 

The Mill-21- associated mill equipment where extensive oil staining 

was visible during Envirochem investigations in 1994. COCs included 

metals, oil and grease and TEH.  

Soil remediation works were completed in 1995 by Envirochem. 

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.3, 3.2.8, 3.2.9. and Table 2, 4, 5, and 7 and 

Figures 4 & 5 for further details. 

Sawmilling 

operations 

Soil COC - PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC- 

PAHs, LEPH, HEPH, select 

metals 

Vapour PCOC- volatile 

hydrocarbons 

AEC 4  

(on-Site) 

Garage-32- former service pit, oil staining over garage floor, and 

abandoned heating oil tank under lean-to. Envirochem 1994, 

completed soil investigations for metals and MO&G and a limited 

groundwater investigation for dissolved metals, TEH, BTEX, and 

Chlorinated Phenols.  

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.3, 3.2.8 and Tables 2, 7, 10 and Figures 4 & 

Vehicle repair 

and 

maintenance 

Soil COCs - PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC- 

PAHs, LEPH, HEPH, select 

metals 

Vapour PCOC- volatile 

hydrocarbons 
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AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

5 for further details. 

AEC 5  

(on-Site) 

Gas and Oil Shed-31- three gasoline USTs are located beneath the 

shed. One diesel AST located behind the shed.  Envirochem 

completed soil investigations in 1994 for metals and MO&G and 

groundwater investigations for BTEX, and Chlorinated Phenols. 

Review of analytical samples exceeded current applied standards. 

See Sections 3.2.2, 3.2.3, 3.2.8 and Tables 3 and 10 and Figures 4 & 5 

for further details. 

Petroleum 

storage in 

underground 

(UST) and above 

ground (AST) 

tanks-fuel transfer 

area. 

Soil COC and PCOC- 

BETSMX, PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC- 

PAHs, LEPH, HEPH, select 

metals 

Vapour PCOC- volatile 

hydrocarbons 

AEC 6  

(on-Site) 

Former Donkey Engine and Machine Shop Area-38 & 34- Envirochem 

1994 report identified the following: a small AST containing hydraulic 

oil within the donkey engine. Minor soil staining observed beneath the 

engine. Scrap metal and two full 45- gallon drums outside machine 

shop. 

Envirochem 1994, completed soil investigations for metals and MO&G. 

Review of analytical samples exceeded current applied standards. 

See Sections 3.2.8 and Table 3 and Figure 4 for further details.  

Petroleum 

storage in AST 

and surface 

staining from 

spilling or 

equipment loss. 

Soil COC - PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC- 

PAHs, LEPH, HEPH, select 

metals 

Vapour PCOC- volatile 

hydrocarbons 

AEC 7  

(on-Site) 

Generator Building (Millwright) and Oil Shed-27 & 28- location of 

former millwright shop and former oil shed east of mill, now location of 

diesel water pump for fire protection system.  Envirochem 1994, 

completed soil investigations for metals and MO&G and groundwater 

investigations for metals, Chlorinated phenols, and BTEX.   

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.8 and Tables 4, 8, and 11 and Figure 4 for 

further details. 

Petroleum and 

equipment 

storage and use. 

Soil COC - PAHs, LEPH, 

HEPH, select metals 

Groundwater PCOC- 

PAHs, LEPH, HEPH, select 

metals 

Vapour- volatile 

hydrocarbons 
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AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

AEC 8  

(on-Site) 

Dip Tank/Loading Deck Area-17- surrounding rail spur, loading deck 

and dip tank. Former location of wood treatment product, former 

location of oil water separator system and stored barrels with ground 

staining. 

Envirochem 1994, completed soil investigations for metals, MO&G, 

PAHs, chlorinated phenols and groundwater investigations for metals, 

and chlorinated phenols.   

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.3, 3.2.4, 3.2.8, 3.2.14, 4.0 and Tables 3, 6, 

and 7 and Figures 4 & 5 for further details.   

Chemical wood 

treatment 

location and 

petroleum 

storage and 

transfer area. 

Soil COC-PCOC - PAHs, 

LEPH, HEPH, select 

metals, chlorinated 

phenols  

Groundwater PCOC- 

PAHs, LEPH, HEPH, select 

metals, chlorinated 

phenols 

Vapour PCOC- volatile 

hydrocarbons 

AEC 12 

(on-Site) 

North of Mil Pond- formal description of historical activity in the area 

was not provided in the 1994 Envirochem report. 

Envirochem 1994, completed soil investigations for metals and MO&G.  

Review of analytical samples exceeded current applied standards. 

See Sections 3.2.8, 3.2.9. and Table 3, for further details. 

Not identified 

through 

investigations. 

Soil COC – select metals  

Groundwater PCOC- 

select metals 

AEC 13 

(on-Site) 

Scrap Burner-24- former location of “bee hive” scrap burn pile 

between 1927-1965. Used sporadically as a burn pile for scrap wood 

and sawdust between 2001-2018.  Envirochem 1994, completed soil 

investigations for metals, MO&G and PAHs.  

Review of analytical confirmation samples exceeded current applied 

standards. See Sections 3.2.8, 3.2.9. and Table 5 and Figure 4 for 

further details. 

Mill waste burning 

over open 

ground. 

Soil COC – select metals  

Groundwater PCOC- 

select metals 

AEC 14 

(on-Site) 

The Mill Pond- used in the operation of the mill for floating logs from 

1927 to1965 and again between 2001-2018 after pond dredging 

occurred in the late 1990s.  TerraWest 2018, completed sediment 

sampling for hydrocarbons, metals, polychlorinated phenols, dioxins 

and furans and surface water investigations for hydrocarbons, and 

metals. 

Review of analytical resulted indicated select exceedances when 

Historical sawmill 

operations. 

Sediment COC- Select 

PAHs, select metals, 

PDCC/F  
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AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

compared to applied standards. See Section 3.2.3 and 3.2.17 and 

Figures 5 for further details. 

APEC 15 

(on-Site) 

Transformers-26- three historical transformers located south of the mill 

building, used between 1949-1965. Section 3.2.3 notes that the 

transformers have been tested and results indicate PCB levels were 

below 50 ppm, current soil standards are between 1.5 and 35 ppm. 

Analysis of results were not provided in the report. 

Anecdotal information indicated that transformers may have been 

taken off-Site, emptied and returned to the Subject Property (TP-

pers.comm.). 

Transfer and or 

leakage of 

transformers 

during former 

operations 

Soil PCOC - PCBs 

AEC 16 

(on-Site) 

Site office (Arnold McLean House)-7- formerly residential and office 

building, subject of environmental investigation and soil remediation, 

by HBT AGRA, due to an accidental release of stove oil from an AST at 

the rear of the building, See Section 3.2.7. 

Petroleum 

storage leak to 

ground. 

Soil COC- PAHs, LEPH, 

HEPH 

Groundwater PCOC- 

PAHs, LEPH, HEPH 

Vapour PCOC- volatile 

hydrocarbons 

APEC 17 

(on-Site) 

Buried Fuel Rail Car- located west of logging deck. Identified within 

previous letter on environmental concerns within the Subject Property, 

see Section 3.2.14. Anecdotal information identified its potential use 

as a former septic tank. 

Historical 

petroleum 

storage, industrial 

septic system. 

Soil PCOC - PAHs, LEPH, 

HEPH 

Groundwater PCOC- 

PAHs, LEPH, HEPH 

Vapour PCOC- volatile 

hydrocarbons 

APEC 18 

(on-Site) 

Boiler Discharge Location- Steam boilers used in the operation of the 

mill between 1927-1965 and again between 2001and 2018.  

It is not known if the former or current functioning boiler is connected 

to appropriate discharge facilities (BE, TP, JA-pers.comm.). Blowdown 

discharge has the potential for metals to be discharged with water. 

Blowdown 

discharge 

containing select 

metals 

Soil PCOC- select metals 

Groundwater PCOC- 

select metals 

APEC 19 

(on-Site) 

Fuel Tanker Car-18- Bunker C fuel storage and transfer area from 

approximately 2001to 2018 (BE-pers.comm.). Surface staining 

Petroleum 

storage and 

Soil - PAHs, LEPH, HEPH 

Groundwater- PAHs, 
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AEC/ 

APEC # 
Activity Description  

Possible 

Mechanisms of 

Contamination 

Media- PCOCs/ 

COCs 

observed over ground beneath rail car during Site inspection. transfer area LEPH, HEPH 

Vapour- volatile 

hydrocarbons 
BTEXSM – benzene, toluene, ethylbenzene, styrene, methyl t-butyl ether EPH – Extractable petroleum hydrocarbons PAHs – polycyclic aromatic hydrocarbons 

LEPH – light extractable petroleum hydrocarbons HEPH – heavy extractable petroleum hydrocarbons PCBs- Polychlorinated biphenyls 

PDCC/F- polychlorinated dioxins and furans   

   

Schedule 11 soil vapour parameters: benzene, ethylbenzene, toluene, m&p-xylenes, o-xylenes, total xylenes, n-hexane, n-decane, VPH (C6-C13), naphthalene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, 1,3-

butadiene, isopropylbenzene, 1,2-dibromoethane, 1,2-dichloroethane, methyl tert-butyl ether, methylcyclohexane 

 

1994 and 1995 reports reference analyses and criteria for Mineral Oil and Grease (MO&G) and Total Extractable Hydrocarbons (TEH). There are no current standards 

for these parameters and are captured within, although not directly comparable to, the current LEPH, HEPH and PAHs.  Therefore samples with levels of MO&G or 

TEH in excess of Level B criteria were considered COCs for LEPH/HEPH and PAHs. 
   

 

TerraWest recommends a Stage 2 PSI to investigate and delineate the soil, vapour, and groundwater in the APECs and AECs listed 

above and to compare concentrations of PCOCs and COCs, if present, to the applicable standards.  

 

As per WorkSafeBC, Occupational Health and Safety, and/or municipal or district guidelines, a Hazardous Material Assessment may 

be required prior to any renovations, modifications, or demolition activities to on-Site buildings or other structures.   
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6.0 LIMITATIONS & CLOSURE  

TerraWest Environmental Inc. has prepared this report for the exclusive use of its Client, 

the City of Port Alberni on behalf of D.R. Clough Consulting, and may be relied upon by 

the Client for their private business purposes.  Any other third party use of this report, or 

reliance placed on it, or decisions taken based on it, is the responsibility of such parties.  

TerraWest accepts no responsibility for any damages suffered by any third party, or any 

claims made by any third party as a result of decisions made or actions taken, based on 

this report.  This report does not constitute any expression of legal opinion, and the City of 

Port Alberni on behalf of D.R. Clough Consulting is specifically advised to seek 

professional legal opinions with respect to applicable regulatory statutes in this matter.   

  

Investigations described by this report were initiated on the Subject Property at the 

request of the Client. TerraWest’s investigations were conducted in accordance with 

generally accepted practices of such environmental investigations.  No other warranties 

are made, either expressed or implied.   

 

The findings of this report are partially based on information provided to TerraWest by the 

Client and other individuals or organizations.  While TerraWest believes that information 

was provided in good faith and has attempted to verify such information where possible, 

TerraWest does not accept any responsibility for any inaccuracies, deficiencies or 

omissions contained in this report, based on the use of such information.  

 

These report findings are partially based on TerraWest’s observations of Site 

environmental conditions, limited to the dates and specific locations of investigation.  

TerraWest offers no warranty, either expressed or implied, as to the presence or potential 

presence of any chemical substances or contamination on the Subject Property covered 

by this report.  This report constitutes neither an endorsement nor a condemnation of the 

Subject Property. 

 

A signed paper copy of this report constitutes the official and complete deliverable 

document of record in this matter.  The complete report includes the main report text, 

Attachments and Appendices, as identified in the Table of Contents.  Should this report 

be distributed by means of digital transmission, or copied in paper hardcopy form, 

TerraWest accepts no liability for the completeness, accuracy or digital compatibility of 

the files provided. 
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Stage 1 Preliminary Site Investigation 
City of Port Alberni on behalf of D.C. Clough Consulting 

5633 Smith Road, Port Alberni, BC 
TerraWest Project: DCMM19-01 

 
 
 

TABLES 



Table 1. Summary of Surface Soil Analytical Results - Metals 
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID GPIT-1 GPIT-1 GPIT-2 BLK-1 BLK-2 BLK-3 BLK-4 BLK-5 BLK-6 BLK-7

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

Depth (m below surface grade) 0.00 0.1 - 0.15 0.1 0.20 0 - 0.2 0 - 0.2 0 - 0.1 0 - 0.2 0 - 0.1 0.1 - 0.2

Sample Date May 1994 May 1994 May 1994 March 1994 Spring 2014 May 1994 May 1994 May 1994 Spring 2014 May 1994

Comments AEC 2 - Grease 
Rack/Pit

AEC 2 - Grease 
Rack/Pit

AEC 2 - Grease 
Rack/Pit

AEC 1- Blacksmith AEC 1- Blacksmith AEC 1- Blacksmith AEC 1- Blacksmith AEC 1- Blacksmith AEC 1- Blacksmith AEC 1- Blacksmith

PARAMETERS Units

pH No Units - - - - - - - - - - n.s. n.s. n.s. n.s. n.s. n.s.

Metals

Arsenic mg/kg 3.3 3.41 11.1 6.5 7.5 18.2 8 4.82 17.5 3.39 40 25 10 10 n.s. n.s.

Barium mg/kg 218 100 403 656 705 650 176 896 1220 137 15,000 700 3,500 n.s. n.s. n.s.

Cadmium mg/kg 1.6* 0.27 1.47* 1.4* 1.4* 0.72 1* <0.25 0.9 0.75 40 30 1 to 50pH 1 to 70pH n.s. n.s.

Chromium mg/kg 61.1 107* 40 32.8 48.5 42.0 15.1 22.0 30.4 10.6 250 200 60 (CrVI)/300,000 (CrIII) 60 (CrVI)/15,000 (CrIII) n.s. n.s.

Cobalt mg/kg 7.8 28.2 13.9 8.2 13.5 11.1 4.3 7.1 8.4 3.3 25 45 25 25 n.s. n.s.

Copper mg/kg 556 104* 232 155 163 228 71.6 80.2* 198 50.6 7,500 150 75 to 7,500pH 75 to 15,000pH n.s. n.s.

Lead mg/kg 8270.0 90.5* 565 483 204 1800 390 26.4 2290 293 120 550 200 to 90,000pH 350 to 150,000pH n.s. n.s.

Mercury mg/kg <0.07 0.066 0.1 0.1 <0.05 0.036 0.1 0.009 <0.05 0.056 25 40 n.s. n.s. n.s. n.s.

Molybdenum mg/kg 31 <4 <4 <1 <1 <4 <1 <4 <1 <4 400 80 650 3 n.s. n.s.

Nickel mg/kg 23.5 53.9* 34.1 30 37.6 34.7 10.7 21.4 26.1 12.1 900 150 90 to 9,500pH 70 to 1,500pH n.s. n.s.

Selenium mg/kg <0.1 <0.5 <0.5 0.1 <0.1 <0.5 <0.1 <0.5 <0.1 <0.5 400 1.5 1 1 n.s. n.s.

Silver mg/kg <0.5 <1.5 <1.5 <0.5 <0.5 <1.5 <0.5 <1.5 <0.5 <1.5 n.s. n.s. n.s. n.s. 400 20

Tin mg/kg <0.1 5.1 2.9 <1 17 540 <1 10 <1 203 n.s. n.s. n.s. n.s. 50,000 50

Zinc mg/kg 764 139 231* 687 405* 1160 1290 63.3 908 1700 25,000 450 150 to 3,000pH 150 to 9,000pH n.s. n.s.

Aluminum ug/g 10800 44400 16900 17000 28500 18400 9730 19000 27700 3990 n.s. n.s. n.s. n.s. 40,000 n.s.

Antimony ug/g 3 <8 <8 54 42 169 49 <8 260 <8 n.s. n.s. n.s. n.s. 500 20

Beryllium ug/g <0.1 <1.5 <1.5 <0.1 <0.1 <1.5 <0.1 <1.5 <0.1 <1.5 150 150 1 to 500pH 8.5 to 35,000pH n.s. n.s.

Bismuth ug/g <0.1 - - <0.1 <0.1 - <0.1 - <0.1 - n.s. n.s. n.s. n.s. n.s. n.s.

Boron ug/g - 64.9 35.8 - - 101 - 44.9 - 33.6 n.s. n.s. n.s. n.s. 15,000 n.s.

Calcium ug/g 4520 5500 3650 60400 72700 62300 92900 70700 71000 22700 n.s. n.s. n.s. n.s. n.s. n.s.

Iron ug/g 31100 69900 38100 55000 67300 53500 24300 24200 53900 16100 n.s. n.s. n.s. n.s. 35,000 n.s.

Lithium ug/g 4.3 - - 8 7.1 - 2 - 4.6 - n.s. n.s. n.s. n.s. 65 n.s.

Magnesium ug/g 4670 12700 10800 6290 10100 7020 2020 5690 10600 1680 n.s. n.s. n.s. n.s. n.s. n.s.

Manganese ug/g 249 1620 626 3420 3390 3000 1060 3250 5260 756 10,000 2,000 n.s. 2,000 n.s. n.s.

Phosphorus ug/g 937 1920 865 4540 3720 8840 629 11200 4550 4040 n.s. n.s. n.s. n.s. n.s. n.s.

Potassium ug/g 590 255 140 8700 10300 7170 1110 13100 8000 1680 n.s. n.s. n.s. n.s. n.s. n.s.

Silicon ug/g 296 - - 291 168 - 290 - 511 - n.s. n.s. n.s. n.s. n.s. n.s.

Sodium ug/g 137 147 113 1440 1600 1090 166 1650 1020 251 >1** 1,000 n.s. n.s. n.s. n.s.

Strontium ug/g 11 11.7 9.5 246 254 343 83 393 215 101 n.s. n.s. n.s. n.s. 20,000 n.s.

Sulfur ug/g 2940 - - 620 420 - 690 - 490 - n.s. n.s. n.s. n.s. n.s. n.s.

Thorium ug/g <1 - - <1 <1 - <1 - <1 - n.s. n.s. n.s. n.s. n.s. n.s.

Titanium ug/g 1000 1360 38.7 843 2310 184 620 99.2 1750 288 n.s. n.s. n.s. n.s. n.s. n.s.

Uranium ug/g <5 - - <5 <5 - <5 - <5 - 250 500 150 15 n.s. n.s.

Vanadium ug/g 49 151 7.3 38 76 57.7 23 42.1 40 17.9 400 150 n.s. 350 n.s. n.s.

Zirconium ug/g 4.7 - - 5.2 6.2 - 0.6 - 1.1 - n.s. n.s. n.s. n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Quanta Trace Laboratories Inc. and Can Test Ltd. analytical reports; units as indicated * = Regional Background estimates applied due to no reported pH values

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.1 - Part 1 Numerical Soil Standards, site-specific land use and pathways as noted above Cadmium 0.95 ug/g

3 - BC CSR Schedule 3.1 - Part 2 Generic Numerical Soil Standard to Protect Human Health, site-specific land use as noted above Chromium 65 ug/g

4 - BC CSR Schedule 3.1 - Part 3 Generic Numerical Soil Standards to Protect Ecological Health, site-specific land use as noted above Copper 100 ug/g

n.s. = No applicable standard Lead 40 ug/g

pH = Standard is pH dependant and is specific to each sample with the range noted above Nickel 50 ug/g

< = Less than the laboratory method detection limit Zinc 150 ug/g

- = Parameter not reported

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards Bold reported detection limits exceed the lowest applied standard.
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Table 2. Summary of Surface Soil Analytical Results Continued - Metals 
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID BLK-9 BLK-10 GAR-1 GAR-3 GAR-4 MILL-1A MILL-1B MILL-1 MILL-3

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil

Depth (m below surface grade) 0 - 0.2 0 - 0.1 0.0 0.00 0.00 0 - 0.1 0 - 0.1 0.2 - 0.3 0 - 0.1

Sample Date Spring 2014 May 1994 Spring 2014 Spring 2014 Spring 2014 Spring 2014 May 1994 May 1994 May 1994

Comments AEC 1- Blacksmith AEC 1- Blacksmith AEC 4- Garage AEC 4- Garage AEC 4- Garage AEC 3- Mill AEC 3- Mill AEC 3- Mill AEC 3- Mill

PARAMETERS Units

pH No Units - - - - - - - - - n.s. n.s. n.s. n.s. n.s. n.s.

Metals

Arsenic ug/g 8.3 6.77 6.3 5.5 4.8 58 3.89 10.8 10.6 40 25 10 10 n.s. n.s.

Barium ug/g 382 362 198 49.8 77.9 65.8 53.5 156 38.8 15,000 700 3,500 n.s. n.s. n.s.

Cadmium ug/g 2.6* 0.89 1.5* 1.3* 1.5* 0.9 <0.25 0.42 <0.25 40 30 1 to 50pH 1 to 70pH n.s. n.s.

Chromium ug/g 16.9 50 66.3 70 82 63.0 31.0 103 40.8 250 200 60 (CrVI)/300,000 (CrIII) 60 (CrVI)/15,000 (CrIII) n.s. n.s.

Cobalt ug/g 4.9 15.6 19.3 18.2 20.2 17.9 6.4 24.1 10.7 25 45 25 25 n.s. n.s.

Copper ug/g 67.2 103* 135* 109* 121* 83.3 41 134* 71.6 7,500 150 75 to 7,500pH 75 to 15,000pH n.s. n.s.

Lead ug/g 140 232 1010 112 860 16 21.3 84 175* 120 550 200 to 90,000pH 350 to 150,000pH n.s. n.s.

Mercury ug/g <0.05 0.052 0.1 0.2 0.1 0.2 0.065 0.19 0.064 25 40 n.s. n.s. n.s. n.s.

Molybdenum ug/g <1 <4 <1 <1 <1 <1 <4 <4 <4 400 80 650 3 n.s. n.s.

Nickel ug/g 16.7 39.5 38 37.7 43.2 34.3 15.8 49.2 24.5 900 150 90 to 9,500pH 70 to 1,500pH n.s. n.s.

Selenium ug/g <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 400 1.5 1 1 n.s. n.s.

Silver ug/g <0.5 <1.5 <0.5 <0.5 <0.5 <0.5 <1.5 <1.5 <1.5 n.s. n.s. n.s. n.s. 400 20

Tin ug/g <1 57.5 <1 <1 <1 <1 13.4 9.0 22.9 n.s. n.s. n.s. n.s. 50,000 50

Zinc ug/g 1610 616 121 122 158* 197* 443* 603 396* 25,000 450 150 to 3,000pH 150 to 9,000pH n.s. n.s.

Aluminum ug/g 8820 21400 43900 47700 38300 42900 11300 37600 16600 n.s. n.s. n.s. n.s. 40,000 n.s.

Antimony ug/g 13 <8 1 2 40 4 <8 <8 <8 n.s. n.s. n.s. n.s. 500 20

Beryllium ug/g <0.1 <1.5 <0.1 <0.1 <0.1 <0.1 <1.5 <1.5 <1.5 150 150 1 to 500pH 8.5 to 35,000pH n.s. n.s.

Bismuth ug/g <5 68.3 <0.1 <0.1 <0.1 <5 20.2 58.4 28.7 n.s. n.s. n.s. n.s. n.s. n.s.

Boron ug/g - - - - - - - - - n.s. n.s. n.s. n.s. 15,000 n.s.

Calcium ug/g 44500 35900 13200 18400 20800 10100 5050 19600 3700 n.s. n.s. n.s. n.s. n.s. n.s.

Iron ug/g 30900 55000 79000 73800 63400 64500 19500 65600 29300 n.s. n.s. n.s. n.s. 35,000 n.s.

Lithium ug/g 2 - 8.5 8.9 9 9 - - - n.s. n.s. n.s. n.s. 65 n.s.

Magnesium ug/g 2740 8840 16100 22500 20500 10800 3700.0 13600 5350 n.s. n.s. n.s. n.s. n.s. n.s.

Manganese ug/g 2080 1730 1110 986 951 946 430.0 1280 398 10,000 2,000 n.s. 2,000 n.s. n.s.

Phosphorus ug/g 2350 3910 575 321 415 394 1260 1980 1030 n.s. n.s. n.s. n.s. n.s. n.s.

Potassium ug/g 3470 3830 1100 1120 1160 1060 563 1020 534 n.s. n.s. n.s. n.s. n.s. n.s.

Silicon ug/g 514 - 229 332 584 85 - - - n.s. n.s. n.s. n.s. n.s. n.s.

Sodium ug/g 427 740 293 355 1840 185 160 252 108 >1** 1,000 n.s. n.s. n.s. n.s.

Strontium ug/g 153.0 194 19 23 35.0 23 17.8 43.3 10.4 n.s. n.s. n.s. n.s. 20,000 n.s.

Sulfur ug/g 910 - 360 340 760 170 - - - n.s. n.s. n.s. n.s. n.s. n.s.

Thorium ug/g <1 - <1 <1 <1 <1 - - - n.s. n.s. n.s. n.s. n.s. n.s.

Titanium ug/g 476 406 4390 4070 3730 2750 204 828 1240 n.s. n.s. n.s. n.s. n.s. n.s.

Uranium ug/g <5 - <5 <5 <5 <5 - - - 250 500 150 15 n.s. n.s.

Vanadium ug/g 21 83.3 200 200 180 180 20.9 122 74.2 400 150 n.s. 350 n.s. n.s.

Zirconium ug/g 0.5 - 14.5 10.2 12.8 16 - - - n.s. n.s. n.s. n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Can Test Ltd. analytical reports; units as indicated * = Regional Background estimates applied due to no reported pH values

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.1 - Part 1 Numerical Soil Standards, site-specific land use and pathways as noted above Cadmium 0.95 ug/g

3 - BC CSR Schedule 3.1 - Part 2 Generic Numerical Soil Standard to Protect Human Health, site-specific land use as noted above Chromium 65 ug/g

4 - BC CSR Schedule 3.1 - Part 3 Generic Numerical Soil Standards to Protect Ecological Health, site-specific land use as noted above Copper 100 ug/g

n.s. = No applicable standard Lead 40 ug/g

pH = Standard is pH dependant and is specific to each sample with the range noted above Nickel 50 ug/g

< = Less than the laboratory method detection limit Zinc 150 ug/g

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards Bold reported detection limits exceed the lowest applied standard.

** = Standard has been converted from mg/g to ug/g

Analytical Results1

Intake of 
Contaminated 

Soil

Toxicity to 
Invertebrates 

and Plants

Groundwater Flow to 
Freshwater

Groundwater Used for 
Irrigation

Human Health 
Protection

Ecological 
Health

Human Health 
Protection Environmental Protection

CSR Schedule 3.1 - Part 1 Urban Park Land Use2

CSR Schedule 
3.1 Part 2 Urban 
Park Land Use3

CSR Schedule 
3.1 Part 3 Urban 
Parkland Land 

Use4

Stage 1 Preliminary Site Investigation
City of Port Alberni 
5633 Smith Road, Port Alberni, BC
TerraWest Project: DCMM19-01 February 2019

Page 2 of 12



Table 3. Summary of Test Pit Soil Analytical Results - Metals 
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID T-1 T-2 T2 T-7 T-10 T-11 T-14 T-14

Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Depth (m below surface grade) 0.20 0 - 0.1 0.5 0 - 0.1 0 - 0.1 0 - 0.1 0 - 0.1 0.3

Sample Date March 1994 March 1994 March 1994 March 1994 March 1994 March 1994 March 1994 March 1994

Comments AEC 12- north of 
mill pond

AEC 13- Scrap 
Burner

AEC 13- Scrap 
Burner

AEC 8- Loading 
Deck & Dip Tank

AEC 6- Gin 
pole/machine shop

AEC 5- Oil and gas 
shed

AEC 5- Oil and gas 
shed

AEC 5- Oil and gas 
shed

PARAMETERS Units

pH No Units - - - - - - - - n.s. n.s. n.s. n.s. n.s. n.s.

Metals

Arsenic ug/g 26 11 6.4 6.7 8.1 6.8 4.8 3.3 40 25 10 10 n.s. n.s.

Barium ug/g 71.5 11.8 151 62 97.1 40.5 40.8 47 15,000 700 3,500 n.s. n.s. n.s.

Cadmium ug/g 1* 0.1 0.1 0.7 1* 0.6 0.8 0.9 40 30 1 to 50pH 1 to 70pH n.s. n.s.

Chromium ug/g 91* 1 183* 49.3 228* 48.3 73.1* 62.0 250 200 60 (CrVI)/300,000 (CrIII) 60 (CrVI)/15,000 (CrIII) n.s. n.s.

Cobalt ug/g 30.7 0.5 58 18.9 26.4 9.7 27.8 21.3 25 45 25 25 n.s. n.s.

Copper ug/g 141* 2.8 259 84.5 199 79.7 135* 110* 7,500 150 75 to 7,500pH 75 to 15,000pH n.s. n.s.

Lead ug/g 8.0 4 24 11 12 58* 9 34.0 120 550 200 to 90,000pH 350 to 150,000pH n.s. n.s.

Mercury ug/g 0.2 <0.05 <0.05 0.2 0.3 0.4 0.2 0.1 25 40 n.s. n.s. n.s. n.s.

Molybdenum ug/g <1 <1 <1 <1 <1 <1 <1 <1 400 80 650 3 n.s. n.s.

Nickel ug/g 52.3* 0.97 119* 48.7 56.6 24.0 48.2 38 900 150 90 to 9,500pH 70 to 1,500pH n.s. n.s.

Selenium ug/g 0.3 1.3* 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 400 1.5 1 1 n.s. n.s.

Silver ug/g <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 n.s. n.s. n.s. n.s. 400 20

Tin ug/g <1 <1 <1 <1 <1 <1 <1 <1 n.s. n.s. n.s. n.s. 50,000 50

Zinc ug/g 70.1 14.8 165* 51.3 78.1 66.6 82.4 72.6 25,000 450 150 to 3,000pH 150 to 9,000pH n.s. n.s.

Aluminum ug/g 57200 327 93800 50800 67400 55100 72900 56500 n.s. n.s. n.s. n.s. 40,000 n.s.

Antimony ug/g 1.6 3.2 0.5 0.5 1.6 2.9 0.3 0.6 n.s. n.s. n.s. n.s. 500 20

Beryllium ug/g <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 150 150 1 to 500pH 8.5 to 35,000pH n.s. n.s.

Bismuth ug/g <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 n.s. n.s. n.s. n.s. n.s. n.s.

Boron ug/g - - - - - - - - n.s. n.s. n.s. n.s. 15,000 n.s.

Calcium ug/g 12900 1170 14000 22500 27600 18000 16200 18500 n.s. n.s. n.s. n.s. n.s. n.s.

Iron ug/g 94300 530 940 75200 88500 80300 109000 90300 n.s. n.s. n.s. n.s. 35,000 n.s.

Lithium ug/g 11.8 0.5 <0.5 25.4 16.1 7.8 8.3 7.4 n.s. n.s. n.s. n.s. 65 n.s.

Magnesium ug/g 20100 118 22600 20300 37300 24600 23300 25200 n.s. n.s. n.s. n.s. n.s. n.s.

Manganese ug/g 1390 69.3 1310 1360 1560 381 1750 1590 10,000 2,000 n.s. 2,000 n.s. n.s.

Phosphorus ug/g 274 132 820 487 313 205 703 572 n.s. n.s. n.s. n.s. n.s. n.s.

Potassium ug/g 1400 70 2800 770 2220 640 830 740 n.s. n.s. n.s. n.s. n.s. n.s.

Silicon ug/g 940 <5 670 537 209 162 512 351 n.s. n.s. n.s. n.s. n.s. n.s.

Sodium ug/g 301 6 360 461 579 194 296 306 >1** 1,000 n.s. n.s. n.s. n.s.

Strontium ug/g 24 7 50 36 53 6 17 16 n.s. n.s. n.s. n.s. 20,000 n.s.

Sulfur ug/g 40 20 <10 110 210 110 90 150 n.s. n.s. n.s. n.s. n.s. n.s.

Thorium ug/g <1 2 60 <1 <1 <1 <1 <1 n.s. n.s. n.s. n.s. n.s. n.s.

Titanium ug/g 4860 16.6 7080 5150 5550 4450 7090 6490 n.s. n.s. n.s. n.s. n.s. n.s.

Uranium ug/g <5 5 <5 <5 <5 <5 <5 <5 250 500 150 15 n.s. n.s.

Vanadium ug/g 270 1 370 230 250 67 320 270 400 150 n.s. 350 n.s. n.s.

Zirconium ug/g 25.5 0.8 53 17.9 8.9 3.9 32.2 21.9 n.s. n.s. n.s. n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Quanta Trace Laboratories Inc. analytical reports; units as indicated * = Regional Background estimates applied due to no reported pH values

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.1 - Part 1 Numerical Soil Standards, site-specific land use and pathways as noted above Cadmium 0.95 ug/g

3 - BC CSR Schedule 3.1 - Part 2 Generic Numerical Soil Standard to Protect Human Health, site-specific land use as noted above Chromium 65 ug/g

4 - BC CSR Schedule 3.1 - Part 3 Generic Numerical Soil Standards to Protect Ecological Health, site-specific land use as noted above Copper 100 ug/g

n.s. = No applicable standard Lead 40 ug/g

pH = Standard is pH dependant and is specific to each sample with the range noted above Nickel 50 ug/g

< = Less than the laboratory method detection limit Zinc 150 ug/g

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards Bold reported detection limits exceed the lowest applied standard.

Analytical Results1

Intake of 
Contaminated 

Soil

Toxicity to 
Invertebrates 

and Plants

Groundwater Flow to 
Freshwater

Groundwater Used for 
Irrigation

Human Health 
Protection

Ecological 
Health

Human Health 
Protection Environmental Protection

CSR Schedule 3.1 - Part 1 Urban Park Land Use2

CSR Schedule 
3.1 Part 2 Urban 
Park Land Use3

CSR Schedule 
3.1 Part 3 Urban 
Parkland Land 

Use4

Stage 1 Preliminary Site Investigation
City of Port Alberni 
5633 Smith Road, Port Alberni, BC
TerraWest Project: DCMM19-01 February 2019

Page 3 of 12



Table 4. Summary of Borehole Soil Analytical Results - Metals 
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID MM-6 MM-7 MM-9 MM-10 MM-11 MM-12

Matrix Soil Soil Soil Soil Soil Soil

Depth (m below surface grade) 0 - 0.61 0 - 0.61 0 - 0.1 0 - 0.1 0 - 0.1 0 - 0.1

Sample Date March 1994 March 1994 March 1994 March 1994 March 1994 March 1994

Comments AEC 3- The Mill AEC 7- Gen. 
Build/Oil shed

AEC 1- Blacksmith AEC 1- Blacksmith AEC 1- Blacksmith AEC 1- Blacksmith

PARAMETERS Units

pH No Units - - - - - - n.s. n.s. n.s. n.s. n.s. n.s.

Metals

Arsenic ug/g 9.2 15.2 27.2 23.2 9.1 9.7 40 25 10 10 n.s. n.s.

Barium ug/g 35.2 168 77 47.4 79.3 231 15,000 700 3,500 n.s. n.s. n.s.

Cadmium ug/g 0.9 0.7 1.1 0.98 1.1 3.4 40 30 1 to 50pH 1 to 70pH n.s. n.s.

Chromium ug/g 187* 54.9 97.4* 83.7* 75.2* 69.4* 250 200 60 (CrVI)/300,000 (CrIII) 60 (CrVI)/15,000 (CrIII) n.s. n.s.

Cobalt ug/g 25.2 18.5 30.8 26.2 27 26 25 45 25 25 n.s. n.s.

Copper ug/g 116* 104* 129* 103* 98.2* 104* 7,500 150 75 to 7,500pH 75 to 15,000pH n.s. n.s.

Lead ug/g 10.0 53 9 12 21 213* 120 550 200 to 90,000pH 350 to 150,000pH n.s. n.s.

Mercury ug/g 0.2 <0.05 0.2 0.1 <0.05 <0.05 25 40 n.s. n.s. n.s. n.s.

Molybdenum ug/g <1 <1 <1 <1 <1 <1 400 80 650 3 n.s. n.s.

Nickel ug/g 56 35.4 55.6 49.3 47.1 44 900 150 90 to 9,500pH 70 to 1,500pH n.s. n.s.

Selenium ug/g <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 400 1.5 1 1 n.s. n.s.

Silver ug/g <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 n.s. n.s. n.s. n.s. 400 20

Tin ug/g <1 <1 <1 <1 <1 <1 n.s. n.s. n.s. n.s. 50,000 50

Zinc ug/g 84 129 68 77.8 103 744* 25,000 450 150 to 3,000pH 150 to 9,000pH n.s. n.s.

Aluminum ug/g 45000 50700 58600 63700 62400 39600 n.s. n.s. n.s. n.s. 40,000 n.s.

Antimony ug/g 1 8.6 1.1 1 1 8.8 n.s. n.s. n.s. n.s. 500 20

Beryllium ug/g <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 150 150 1 to 500pH 8.5 to 35,000pH n.s. n.s.

Bismuth ug/g <0.1 <0.1 <0.1 <0.1 <5 <5 n.s. n.s. n.s. n.s. n.s. n.s.

Boron ug/g - - - - - - n.s. n.s. n.s. n.s. 15,000 n.s.

Calcium ug/g 21200 12100 12200 9260 16200 14600 n.s. n.s. n.s. n.s. n.s. n.s.

Iron ug/g 64800 74100 96600 96000 99700 67900 n.s. n.s. n.s. n.s. 35,000 n.s.

Lithium ug/g 10 7.7 10.7 11.2 9.92 8.2 n.s. n.s. n.s. n.s. 65 n.s.

Magnesium ug/g 29300 12700 21600 18600 18200 11000 n.s. n.s. n.s. n.s. n.s. n.s.

Manganese ug/g 894 1080 1400 977 2280 1560 10,000 2,000 n.s. 2,000 n.s. n.s.

Phosphorus ug/g 443 453 153 291 530 1090 n.s. n.s. n.s. n.s. n.s. n.s.

Potassium ug/g 870 790 1260 760 99 1620 n.s. n.s. n.s. n.s. n.s. n.s.

Silicon ug/g 440 102 526 278 291 64 n.s. n.s. n.s. n.s. n.s. n.s.

Sodium ug/g 604 163 289 193 269 325 >1** 1,000 n.s. n.s. n.s. n.s.

Strontium ug/g 27 23 22 13 28 72 n.s. n.s. n.s. n.s. 20,000 n.s.

Sulfur ug/g 130 280 40 70 110 270 n.s. n.s. n.s. n.s. n.s. n.s.

Thorium ug/g <1 <1 <1 <1 <1 11 n.s. n.s. n.s. n.s. n.s. n.s.

Titanium ug/g 4720 4780 5010 5590 4610 3370 n.s. n.s. n.s. n.s. n.s. n.s.

Uranium ug/g <5 <5 <5 <5 <5 72 250 500 150 15 n.s. n.s.

Vanadium ug/g 190 220 270 280 270 180 400 150 n.s. 350 n.s. n.s.

Zirconium ug/g 12.6 14.1 31.3 24 23 27.2 n.s. n.s. n.s. n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Quanta Trace laboratories Inc. analytical reports; units as indicated * = Regional Background estimates applied due to no reported pH values

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.1 - Part 1 Numerical Soil Standards, site-specific land use and pathways as noted above Cadmium 0.95 ug/g

3 - BC CSR Schedule 3.1 - Part 2 Generic Numerical Soil Standard to Protect Human Health, site-specific land use as noted above Chromium 65 ug/g

4 - BC CSR Schedule 3.1 - Part 3 Generic Numerical Soil Standards to Protect Ecological Health, site-specific land use as noted above Copper 100 ug/g

n.s. = No applicable standard Lead 40 ug/g

pH = Standard is pH dependant and is specific to each sample with the range noted above Nickel 50 ug/g

< = Less than the laboratory method detection limit Zinc 150 ug/g

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards Bold reported detection limits exceed the lowest applied standard.
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Table 5. Summary of Surface Soil Analytical Results - Polycyclic Aromatic Hydrocarbons
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID T-2 BLK-4 MILL-4

Matrix Soil Soil Soil

Depth (m below surface grade) 0 - 0.1 0 - 0.1 0 - 0.1

Sample Date March 1994 March 1994 March 1994

Comments AEC 13- Scrap burner AEC 1- Blacksmith AEC 3- Mill

PARAMETERS Units

Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/g <0.05 <0.05 <0.5 n.s. n.s. n.s. n.s. 2,000 n.s.

Acenaphthylene ug/g <0.05 0.06 <0.5 n.s. n.s. n.s. n.s. n.s. n.s.

Anthracene ug/g <0.05 <0.05 0.5 25,000 2.5 n.s. n.s. n.s. n.s.

Benzo(a)anthracene ug/g <0.05 <0.05 <0.5 n.s. n.s. n.s. n.s. 95 1

Benzo(a)pyrene ug/g <0.05 0.11 <0.5 10 20 n.s. n.s. n.s. n.s.

Benzo(g,h,i)perylene ug/g <0.05 0.21 <0.5 n.s. n.s. n.s. n.s. n.s. n.s.

Chrysene ug/g <0.05 0.11 1.6 n.s. n.s. n.s. n.s. 400 n.s.

Dibenz(a,h)anthracene ug/g <0.05 <0.05 <0.5 n.s. n.s. n.s. n.s. 10 1

Fluoranthene ug/g 0.09 0.27 0.6 3,500 50 n.s. n.s. n.s. n.s.

Fluorene ug/g <0.05 <0.05 <0.5 n.s. n.s. n.s. n.s. 1,000 n.s.

Indeno(1,2,3-c,d)pyrene ug/g <0.05 0.15 <0.5 n.s. n.s. n.s. n.s. 95 1

Naphthalene ug/g 0.4 0.3 0.7 1,500 0.6 75 n.s. n.s. n.s.

Phenanthrene ug/g 0.18 0.36 2 n.s. n.s. n.s. n.s. 3,500 5

Pyrene ug/g 0.07 0.19 2.2 n.s. n.s. n.s. n.s. 2,500 10

SOIL VAPOUR
CSR Schedule 3.3 
Urban Park Land 

Use5

Naphthalene ug/m3 0.05 0.04 0.09 3

Notes:  

1 - Data excerpted from Can Test Ltd. analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.1 - Part 1 Numerical Soil Standards, site-specific land use and pathways as noted above

3 - BC CSR Schedule 3.1 - Part 2 Generic Numerical Soil Standard to Protect Human Health, site-specific land use as noted above

4 - BC CSR Schedule 3.1 - Part 3 Generic Numerical Soil Standards to Protect Ecological Health, site-specific land use as noted above

5 - BC CSR Schedule 3.3 - Generic Vapour Standards, site-specific land use as noted above

n.s. = No applicable standard

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards
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Table 6. Summary of Test Pit Borehole Soil Analytical Results - Phenols
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID T-8 MM-23 MM-24 MM-25 MM-25 MM-26 MM-28

Matrix Soil Soil Soil Soil Soil Soil Soil

Depth (m below surface grade) 0.05 - 0.1 0 - 0.1 0 - 0.1 0 - 0.1 0 - 0.1 0 - 0.1 0 - 0.1

Sample Date March 1994 March 1994 March 1994 March 1994 March 1994 March 1994 March 1994

Comments AEC 8- Dip Tank AEC 8- Dip Tank AEC 8- Dip Tank AEC 8- Dip Tank Duplicate of MM-25 AEC 8- Dip Tank AEC 8- Dip Tank

PARAMETERS Units

pH - - - - - - - n.s n.s. n.s. n.s. n.s. n.s.

Chlorinated Phenols

2,3,4,6-Tetrachlorophenol mg/kg 0.06 0.19 0.22 0.16 0.14 0.07 <0.02 n.s. n.s. n.s. n.s. 2,500 0.5

Pentachlorophenol mg/kg 0.71 3.49 2.4 1.45 1.54 0.59 <0.02 200 25 0.1 to 300pH n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Envirochem Special Projects Inc. analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.1 - Part 1 Numerical Soil Standards, site-specific land use and pathways as noted above

3 - BC CSR Schedule 3.1 - Part 2 Generic Numerical Soil Standard to Protect Human Health, site-specific land use as noted above

4 - BC CSR Schedule 3.1 - Part 3 Generic Numerical Soil Standards to Protect Ecological Health, site-specific land use as noted above

n.s. = No applicable standard

pH = Standard is pH dependant and is specific to each sample with the range noted above

- = No analysis

< = Less than the laboratory method detection limit

Bold reported detection limits exceed the lowest applied standard with no pH reported.
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Table 7. Summary of Groundwater Analytical Results - Dissolved Metals
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID MM-2 MM-6 T-8 T-16

Matrix Groundwater Groundwater Groundwater Groundwater

Depth to Groundwater from Ground Surface (m) 0.33 0.49 0.22 1.24

Groundwater Elevation (m) 38.09 33.27 38.8 30.27

Sample Date Spring 2014 Spring 2014 Spring 2014 Spring 2014

Comments AEC 8- Dip Tank AEC 3- Mill AEC 8- Dip Tank AEC 4- Garage

PARAMETERS Units

pH no unit 7.2 7.5 7.1 7.3 n.s. n.s. n.s.

Hardness as CaCO3 mg/L - - - - n.s. n.s. n.s.

Dissolved Metals

Aluminum ug/L 210 10 10 60 n.s. 5,000 5,000

Antimony ug/L <20 <20 <20 <20 90 n.s. n.s.

Arsenic ug/L <20 <20 <20 <20 50 100 25

Barium ug/L 68 276 19 3 10,000 n.s. n.s.

Beryllium ug/L <0.2 <0.2 <0.2 <0.2 1.5 100 100

Bismuth ug/L <20 <20 <20 <20 n.s. n.s. n.s.

Cadmium ug/L <0.5 0.7 <0.5 <0.5 0.5 to 4H 5 80

Calcium ug/L 27400 61700 63600 16200 n.s. n.s. n.s.

Chromium ug/L 2 1 <1 1 10 (CrVI)/90 (CrIII) 8 (CrVI)/5 (CrIII) 50 (CrVI)/50 (CrIII)

Cobalt ug/L 5 15 3 <1 40 50 1,000

Copper ug/L 6 6 6 4 20 to 90H 200 300

Iron ug/L 390 73 1250 85 n.s. n.s. n.s.

Lead ug/L <10 <10 <10 <10 40 to 160H 200 100

Lithium ug/L <2 4 <2 <2 n.s. 2,500 5,000

Magnesium ug/L 5860 12700 23500 31400 n.s. n.s. 1000 mg/L

Manganese ug/L 1160 4950 2370 14.1 n.s. n.s. n.s.

Mercury ug/L - - - - 0.25 1 2

Molybdenum ug/L <5 <5 <5 <5 10,000 10 to 305 50

Nickel ug/L 8 26 6 <1 250 to 1,500H 200 1,000

Phosphorus ug/L <50 <50 <50 <50 n.s. n.s. n.s.

Potassium ug/L 800 1900 900 600 n.s. n.s. n.s.

Selenium ug/L <20 <20 <20 <20 20 206 or 507 30

Silver ug/L <1 <1 <1 <1 0.5 to 15H n.s. n.s.

Sodium ug/L 14500 7810 4710 1880 n.s. n.s. n.s.

Tin ug/L <10 <10 <10 <10 n.s. n.s. n.s.

Vanadium ug/L <2 <2 2 <2 n.s. 100 100

Zinc ug/L <5 9 28 18 75 to 2,400H 1,000 to 5,000H 2,000

Notes:  

1 - Data excerpted from Quanta Trace Laboratories Inc. analytical reports; units have been converted from mg/L to ug/L for comparison with standards as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards, site-specific pathways as noted above

3 - Interim background groundwater concentration for cobalt

4 - The standard for boron is crop specific with the lowest of the range noted above

5 - The standard for molybdenum varies with site-specific factors.  The lowest of the range is noted above. 

6 - The standard for selenium is for continuous applications on crops

7 - The standard for selenium is for intermittent application on crops

H = Standard is hardness dependant and is specific to each sample with the range noted above

n.s. = No applicable standard

- = Parameter not analyzed

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards
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Table 8. Summary of Groundwater Analytical Results within 10 m of HWM - Dissolved Metals
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID MM-7 MM-7

Matrix Groundwater Groundwater

Depth to Groundwater from Ground Surface (m) 1.79 1.79

Groundwater Elevation (m) 31.38 31.38

Sample Date Spring 2014 Spring 2014

Comments

PARAMETERS Units

pH no unit 7.7 7.7 n.s. n.s. n.s.

Hardness as CaCO3 mg/L - - n.s. n.s. n.s.

Dissolved Metals

Aluminum ug/L 1720 1620 n.s. 500* 500*

Antimony ug/L <20 <20 9* n.s. n.s.

Arsenic ug/L <20 <20 5* 10* 2.5*

Barium ug/L 18 18 1,000* n.s. n.s.

Beryllium ug/L <0.2 <0.2 0.15* 10* 10*

Bismuth ug/L <20 <20 n.s. n.s. n.s.

Cadmium ug/L <0.5 <0.5 0.05* to 0.4*H 0.5* 8*

Calcium ug/L 44700 45300 n.s. n.s. n.s.

Chromium ug/L 5 5 1* (CrVI)/9* (CrIII) 0.8* (CrVI)/0.5* (CrIII) 5* (CrVI)/5* (CrIII)

Cobalt ug/L <1 <1 4* 5* 100*

Copper ug/L 15 15 2* to 9*H 20* 30*

Iron ug/L 2040 1900 n.s. n.s. n.s.

Lead ug/L <10 <10 4* to 16*H 20* 10*

Lithium ug/L <2 <2 n.s. 250* 500*

Magnesium ug/L 16500 16600 n.s. n.s. 100* mg/L

Manganese ug/L 119 118 n.s. n.s. n.s.

Mercury ug/L - - 0.025* 0.1* 0.2*

Molybdenum ug/L <5 <5 1,000* 1* to 30.5* 5*

Nickel ug/L 5 3 25* to 150*H 20* 100*

Phosphorus ug/L <50 <50 n.s. n.s. n.s.

Potassium ug/L 1800 1900 n.s. n.s. n.s.

Silicon ug/L 11400 11300 n.s. n.s. n.s.

Selenium ug/L <20 <20 2* 2*4 or 5*5 3*

Silver ug/L <1 <1 0.05* to 1.5*H n.s. n.s.

Sodium ug/L 8070 7940 n.s. n.s. n.s.

Strontium ug/L 63 66 n.s. n.s. n.s.

Sulfur ug/L 2560 2690 n.s. n.s. n.s.

Thorium ug/L <10 <10 n.s. n.s. n.s.

Titanium ug/L 156 145 100 n.s. n.s.

Tin ug/L <10 <10 n.s. n.s. n.s.

Uranium ug/L <60 <60 8.5* 1* 20*

Vanadium ug/L 10 9 n.s. 10* 10*

Zinc ug/L 31 28 7.5* to 240*H 100* to 500*H 200*

Zirconium ug/L <1 <1 n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Quanta Trace Laboratories Inc. analytical reports; units have been converted from mg/L to ug/L for comparison with standards as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards, site-specific pathways as noted above

3 - Interim background groundwater concentration for cobalt

4 - The standard for selenium is for continuous applications on crops

5 - The standard for selenium is for intermittent application on crops

H = Standard is hardness dependent and is specific to each sample with the range noted above

n.s. = No applicable standard

- = Parameter not analyzed

* = Standard has been diluted by 10 times as per BC CSR Technical Guidance 15.

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

Bold reported detection limits exceed the lowest applied standard.

AEC 7- Generator building (Within 
Dilution Zone)

CSR Schedule 3.22

Freshwater Aquatic 
Life

Irrigation Livestock

Stage 1 Preliminary Site Investigation
City of Port Alberni 
5633 Smith Road, Port Alberni, BC
TerraWest Project: DCMM19-01 February 2019 Page 8 of 12



Table 9. Summary of Surface Water Analytical Results - Total Metals
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID Creek  
Downstream Creek Upstream Creek Upstream

Matrix Surface Water Surface Water Surface Water

Depth to Groundwater from Ground Surface (m) 0 0 0

Sample Date Spring 2014 Spring 2014 Spring 2014

Comments

PARAMETERS Units

pH no units - - - 6.5 to 9.0 n.s. n.s. n.s.

Hardness as CaCO3 mg/L - - - n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Total Metals

Aluminum ug/L 20 30 30 n.s. 5,000* 5,000* 5,000* n.s. 5,000 5,000

Antimony ug/L <20 <20 <20 n.s. n.s. n.s. n.s. 90 n.s. n.s.

Arsenic ug/L <20 <20 <20 5 25I 25I 100I 50 100 25

Barium ug/L 6 6 7 n.s. n.s. n.s. n.s. 10,000 n.s. n.s.

Beryllium ug/L <0.2 <0.2 <0.2 n.s. n.s. n.s. n.s. 1.5 100 100

Bismuth ug/L <20 <20 <20 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Cadmium ug/L <0.5 <0.5 <0.5 n.s. n.s. n.s. n.s. 0.5 to 4H 5 80

Calcium ug/L 23800 24700 24700 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Chromium ug/L <1 2 <1 n.s. n.s. n.s. n.s. 10 (CrVI)/90 (CrIII) 8 (CrVI)/5 (CrIII) 50 (CrVI)/50 (CrIII)

Cobalt ug/L 1 <1 1 110 n.s. n.s. n.s. 40 50 1,000

Copper ug/L 45 132 175 WQG= 0.094 (H)+2 300 300 200 20 to 90H 200 300

Iron ug/L 172 2090 422 1,000* n.s. n.s. n.s. n.s. n.s. n.s.

Lead ug/L <10 <10 <10 WQG= 3 ug/L if (H < 8mg/L)8 100 100 200 or 4007 40 to 160H 200 100

Lithium ug/L <2 <2 <2 n.s. n.s. n.s. n.s. n.s. 2,500 5,000

Magnesium ug/L 2800 2840 2880 n.s. n.s. n.s. n.s. n.s. n.s. 1000 mg/L

Manganese ug/L 17 21 18 WQG < 0.01102 (H) + 0.54 n.s. n.s. n.s. n.s. n.s. n.s.

Mercury ug/L - - - n.s. n.s. 3.0 2.0 0.25 1 2

Molybdenum ug/L <5 <5 <5 2,000* 50* 50* or 80* 50* 10,000 10 to 304 50

Nickel ug/L <1 2 <1 n.s. n.s. n.s. n.s. 250 to 1,500H 200 1,000

Phosphorus ug/L <50 <50 <50 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Potassium ug/L <200 300 300 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Selenium ug/L <20 <20 <20 n.s. n.s. n.s. n.s. 20 205 or 506 30

Silicon ug/L 3010 3060 3050 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Silver ug/L <1 <1 <1 0.1 to 3.0H n.s. n.s. n.s. 0.5 to 15H n.s. n.s.

Sodium ug/L 1640 1650 1660 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Strontium ug/L 30 36 35 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Sulfur ug/L 980 1000 1100 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Thorium ug/L <10 <10 <10 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Titanium ug/L 3 4 4 n.s. n.s. n.s. n.s. 1,000 n.s. n.s.

Tin ug/L <10 <10 <10 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Vanadium ug/L <2 <2 <2 n.s. n.s. n.s. n.s. n.s. 100 100

Zinc ug/L <5 <5 <5 WQG= 33 if (H < 90 mg/L)9 n.s. n.s. n.s. 75 to 2,400H 1,000 to 5,000H 2,000

Zirconium ug/L <1 <1 <1 n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Quanta Trace Laboratories Inc. analytical reports; units have been converted from mg/L to ug/L for comparison with standards as indicated

2 - BC Ministry of Environment (BC MoE) British Columbia Approved Water Quality Guidelines (AWQG) (March 2018) Summary Report

3 - BC Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards, site-specific pathways as noted above

4 - The standard for molybdenum varies with site-specific factors.  The lowest of the range is noted above. 

5 - The standard for selenium is for continuous applications on crops

6 - The standard for selenium is for intermittent application on crops

7 - Standard is dependant on type of soil

8- If Hardness > 8 mg/L, WQG= e[1.273 In (hardness)-1.460]

9- If Hardness > 90 mg/L, WQG= 33+ 0.75 (hardness - 90)

H = Standard is hardness dependant and is specific to each sample with the range noted above

pH = Standard is pH dependant and is specific to each sample with the range noted above

n.s. = No applicable standard

- = Parameter not analyzed

* = Standard has been converted to ug/L to correspond with laboratory results

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

Bold reported detection limits exceed the lowest applied standard, or standards are pH or Hardness dependant and exceedance can not be confirmed.

Analytical Results1

CSR Schedule 3.23

Freshwater 
Aquatic Life Irrigation Livestock

Sample location not provided

BC MoE AWQG Short Term Maximum Exposure2

Freshwater Aquatic Life Wildlife Livestock Irrigation

Stage 1 Preliminary Site Investigation
City of Port Alberni 
5633 Smith Road, Port Alberni, BC
TerraWest Project: DCMM19-01 February 2019 Page 9 of 12



Table 10. Summary of Groundwater Analytical Results - Mono- Aromatic Hydrocarbons 
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID T-11 T-16

Matrix Groundwater Groundwater

Depth to Groundwater from Ground Surface (m) 2.02 1.24

Groundwater Elevation (m) 30.54 30.27

Sample Date April 1994 April 1994

Comments AEC 5- Gas & oil shed AEC 6- Garage

PARAMETERS Units

Mono-Aromatic Hydrocarbons

Benzene ug/L <0.1 <0.1 400 n.s. n.s.

Ethylbenzene ug/L 2.1 <0.1 2,000 n.s. n.s.

Styrene ug/L <0.1 <0.1 720 n.s. n.s.

Toluene ug/L 0.4 0.6 5 n.s. n.s.

Total Xylenes (m,p,o) ug/L 2.3 <0.1 300 n.s. n.s.

GROUNDWATER VAPOUR
CSR Schedule 3.3 
Urban Park Land 

Use3

Benzene ug/m3 n.c. n.c. 1.5

Ethylbenzene ug/m3 0.0007 n.c. 1,000

Styrene ug/m3 n.c. n.c. 1,000

Toluene ug/m3 0.0001 0.0002 5,000

Total Xylenes ug/m3 0.0006 n.c. 100

Notes:  

1 - Data excerpted from Can Test Ltd. analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards, site-specific pathways as noted above

3 - BC CSR Schedule 3.3 - Generic Numerical Vapour Standards, site-specific land use as noted above

n.c. = Not calculable as results are less than the method detection limit

n.s. = No applicable standard

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

Calculated Breathing Zone Concentration - 
Urban Park Land Outdoor Use

Analytical Results1
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Table 11. Summary of Groundwater Analytical Results within 10 m of HWM - Mono- Aromatic Hydrocarbons 
Phase II Environmental Site Assessment- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1994.

Sample ID MM-7

Matrix Groundwater

Depth to Groundwater from Ground Surface (m) 1.79

Groundwater Elevation (m) 31.38

Sample Date Spring 2014

Comments AEC 7- Generator building 
(Within Dilution Zone)

PARAMETERS Units Analytical Results1

Mono-Aromatic Hydrocarbons

Benzene ug/L <0.1 40* n.s. n.s.

Ethylbenzene ug/L 1.1 200* n.s. n.s.

Styrene ug/L <0.1 72* n.s. n.s.

Toluene ug/L <0.1 0.5* n.s. n.s.

Total Xylenes (m,p,o) ug/L 6.3 30* n.s. n.s.

GROUNDWATER VAPOUR
Calculated Breathing Zone 
Concentration - Urban Park 

Outdoor Use

CSR Schedule 3.3 
Urban Park Land 

Use3

Benzene ug/m3 n.c. 1.5

Ethylbenzene ug/m3 0.0004 1,000

Styrene ug/m3 n.c. 1,000

Toluene ug/m3 n.c. 5,000

Total Xylenes ug/m3 0.0017 100

Notes:  

1 - Data excerpted from Can Test Ltd. analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards, site-specific pathways as noted above

3 - BC CSR Schedule 3.3 - Generic Numerical Vapour Standards, site-specific land use as noted above

n.c. = Not calculable as results are less than the method detection limit

n.s. = No applicable standard

* = Standard has been diluted by 10 times as per BC CSR Technical Guidance 15.

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

CSR Schedule 3.22
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Table 12. Summary of Blacksmith Shop (AEC 1) Soil Analytical Results - Metals 
Soil Remediation Summary- McLean Mill, Port Alberni, BC

Envirochem Special Projects, 1995.

Sample ID A1-2 & A1-3 A1-4 & A1-5 SA1-(1,2,3) SA1-4 A1-1 A1-6 A1-7 A1-8 FS-A1-1 FS-A1-2 FS-A1-3

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

Depth (m below surface grade) Not reported Not reported Not reported Not reported Not reported Not reported Not reported Not reported 0.30 0.30 0.30

Sample Date 21-Feb-95 21-Feb-95 21-Feb-95 28-Feb-95 21-Feb-95 21-Feb-95 28-Feb-95 28-Feb-95 25-Mar-95 25-Mar-95 25-Mar-95

Comments
AEC 1- 

Confirmatory- 
Excavated

AEC 1- 
Confirmatory-

Excavated
AEC 1- Stockpile AEC 1- Stockpile

AEC 1- 
Confirmatory- 
Final Surface 

Sample

AEC 1- 
Confirmatory- 
Final Surface 

Sample

AEC 1- 
Confirmatory- 
Final Surface 

Sample

AEC 1- 
Confirmatory- 
Final Surface 

Sample

AEC 1-Final 
surface sample

AEC 1-Final 
surface sample

AEC 1-Final 
surface sample

PARAMETERS Units

pH No Units - - - - - - - - - n.s. n.s. n.s. n.s. n.s. n.s.

Metals

Arsenic ug/g <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 40 25 10 10 n.s. n.s.

Barium ug/g 1760 503 587 642 569 75 279 140 1150 156 81 15,000 700 3,500 n.s. n.s. n.s.

Cadmium ug/g 1.1* 1* 1.1* <0.25 <0.25 <0.25 <0.25 0.3 <0.25 0.33 <0.25 40 30 1 to 50pH 1 to 70pH n.s. n.s.

Chromium ug/g 36 24 68* 30 32 97* 78* 98* 30 81* 81* 250 200 60 (CrVI)/300,000 (CrIII) 60 (CrVI)/15,000 (CrIII) n.s. n.s.

Cobalt ug/g 11 9 16 12 10 26 27 34 9 23 26 25 45 25 25 n.s. n.s.

Copper ug/g 200 95 205 101* 93 105* 119* 154 162 111* 108* 7,500 150 75 to 7,500pH 75 to 15,000pH n.s. n.s.

Lead ug/g 803 735 634 114 99 4 39 171 86 251 16 120 550 200 to 90,000pH 350 to 150,000pH n.s. n.s.

Mercury ug/g 0.086 0.077 0.084 0.018 0.011 0.042 0.026 0.094 0.012 0.06 0.085 25 40 n.s. n.s. n.s. n.s.

Molybdenum ug/g <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 400 80 650 3 n.s. n.s.

Nickel ug/g 37 28 62 27 24 28 55* 63* 37 49 50 900 150 90 to 9,500pH 70 to 1,500pH n.s. n.s.

Selenium ug/g <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 400 1.5 1 1 n.s. n.s.

Silver ug/g <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 n.s. n.s. n.s. n.s. 400 20

Tin ug/g 190 98 213 12 22 7 11 69 11 <5 7 n.s. n.s. n.s. n.s. 50,000 50

Zinc ug/g 1690 3880 1490 90 51 90 134 107 81 117 105 25,000 450 150 to 3,000pH 150 to 9,000pH n.s. n.s.

Notes:  

1 - Data excerpted from Can Test Ltd. analytical reports; units as indicated * = Regional Background estimates applied due to no reported pH values

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.1 - Part 1 Numerical Soil Standards, site-specific land use and pathways as noted above Cadmium 0.95 ug/g

3 - BC CSR Schedule 3.1 - Part 2 Generic Numerical Soil Standard to Protect Human Health, site-specific land use as noted above Chromium 65 ug/g

4 - BC CSR Schedule 3.1 - Part 3 Generic Numerical Soil Standards to Protect Ecological Health, site-specific land use as noted above Copper 100 ug/g

n.s. = No applicable standard Lead 40 ug/g

pH = Standard is pH dependant and is specific to each sample with the range noted above Nickel 50 ug/g

< = Less than the laboratory method detection limit Zinc 150 ug/g

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

Bold reported detection limits exceed the lowest applied standard and or due to no pH reported for comparison.

Analytical Results1 -Soils Excavated From Site Analytical Results1 -Confirmation Soils Remaining on Site

Intake of 
Contaminated 

Soil

Toxicity to 
Invertebrates 

and Plants

Groundwater Flow to 
Freshwater

Groundwater Used for 
Irrigation

Human Health 
Protection

Ecological 
Health

Human Health 
Protection Environmental Protection

CSR Schedule 3.1 - Part 1 Urban Park Land Use2

CSR Schedule 
3.1 Part 2 Urban 
Park Land Use3

CSR Schedule 
3.1 Part 3 Urban 
Parkland Land 

Use4
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AQUIFER CLASSIFICATION WORK SHEET 
 

DATE:   November 15, 2004 
 
AQUIFER LOCATION:    Alberni Valley east 
 
REFERENCE NUMBER:    697 
 
LAND DISTRICT:    Alberni LD 
 
DESCRIPTIVE LOCATION:  Extends along east side of Alberni Valley 
 
NTS MAP SHEETS: 92F/7 
 
BCGS MAP SHEETS:   092F.17, 092F.026, 092F.027 and 092F.036  
 
            
  
CLASSIFICATION:  IIB    RANKING:   12 

 
Aquifer Size: 
Area of aquifer is approximately 42 km2. 
 
Aquifer Boundaries: 
The aquifer boundary has been delineated using water well records information (area of 
development). It likely extends beyond these boundaries in a northwest to southeasterly 
trend.  
 
Geologic Formation (overlying):   Pleistocene and Holocene deposits, till, clay, sand, 
gravel and boulders.  
 
Unconsolidated/Bedrock:     Bedrock 
 
Geologic Formation (aquifer):  Mainly Cretaceous sandstone and shale underlain 
by granite, limestone and basalt of Karmutsen Formation of Triassic age.  Inliers of the 
Karmutsen Formation may be found locally in the northern portion of the aquifer and 
Late Eocene intrusive rocks may be found locally near the southern terminus of the 
aquifer.  
 
Confined/Unconfined/:   Confined.  One flowing well reported. 
 
Vulnerability: 
Moderate.  The geometric mean (geomean) depth to static water level is 3.9 metres 
(12.7 feet). The geometric mean thickness of the confining layer is 9.5 metres  ( 31 feet) 
and the mean thickness of the confining layer is 15 metres ( 49 feet). The range of 
thickness of the confining layer is from 0 to 41 metres (0  to  133 feet). The bulk 
hydraulic conductivity of the fractured bedrock is likely low but water may move quickly 
through fracture zones.  
 
 
 



Productivity: 
Low to moderate. Well yields reported in the well records range up to  0.002 to 1.3 L/s 
(0.03 to 20 gpm). The geometric mean of reported well yields is  0.15 L/s ( 2.4 gpm) and 
the mean well yield is  0.3 L/s ( 4.7 gpm).  Higher well yields appear asscociated with 
underlying volcanic rocks. 
Depth to Water Table: 
The geometric mean static water level is 3.9 metres   (12.7 feet). The mean static water 
level is 8.6 metres (28 feet) and the range of static water levels is  flowing to 46 metres 
(flowing to 150 feet). 
 
Direction of Flow: 
Groundwater likely moves from east to west and southerly towards Somass River and 
Alberni Inlet.  Further analysis need to be conducted to confirm the direction of flow. 
 
Recharge: 
Precipitation and infiltration from surface sources to the east and north. Further studies 
need to be conducted to determine all sources of recharge to the aquifer.  
 
Well Density: 
Low.  Approximately 2 wells/km2, wells however are clustered locally. 
 
Users/Level of Use:   
Mainly domestic and occasional commercial. 
 
Reliance on Source: 
Appears variable.  
 
Conflicts Between Users: 
None documented. 
 
Quantity Concerns (type, source, level of concern): 
Low yielding wells locally.  
 
Quality Concerns (type, source, level of concern): 
Several well owners report high hardness, sulphury taste and odour, mineralized and 
salty water, very high iron in some cases, causes staining of clothes and presence of 
hydrogen sulphide and methane gas. 
 
Notes: 
The geometric mean depth of water wells in this aquifer is 68 metres (222 feet). The 
mean depth of wells is 79 metres (260 feet) and the range of well depths is from 15 to 
201 metres (50 to 660 feet). 
 
The statistics quoted for this aquifer are based on 17 to 32 water well records. 
 
References: 
 
Berardinucci, J. and K. Ronneseth.  2002.  Guide to Using the BC Aquifer Classification 
Maps for the Protection and Management of Groundwater.  Water, Air and Climate 
Change Branch.  BC Ministry of Water, Land and Air Protection.  Victoria, B.C.  54 pp. 
 



Brown, W.L. and R.B. Erdman. 1976.  Groundwater Investigation Arrowsmith Heights 
Area Port Alberni District Lot 139, Piteau Gadsby Macleod Ltd., Vancouver, B.C. File 76-
002. 
 
Massey, N.W.D., Friday, J.S., Riddell, J.M. and S.E. Dumais.  1991.  Geology of the Port 
Alberni-Nanaimo Lakes Area, NNTS 92F/1W, 92F/2E and part of 92F/7E, Geological 
Survey Branch, Geoscience Map 1991-1. Ministry of Energy, Mines and Petroleum 
Resources, Victoria, B.C. 

 
Massey, N.W.D., Friday, J.S., Riddell, J.M. and S.E. Dumais.  1989.  Geology of the Port 
Alberni-Nanaimo Lakes Area, NNTS 92F/1W, 92F/2E and part of 92F/7E, Geological 
Survey Branch,  Open File Map 1989-6, Sheet 5 of 9. Ministry of Energy, Mines and 
Petroleum Resources, Victoria, B.C. 

 



 

AQUIFER CLASSIFICATION AND RANKING 
 
AQUIFER LOCATION:      Alberni Valley east 
 
AQUIFER REFERENCE NUMBER: 697 
            
  
CLASSIFICATION:   IIB    RANKING VALUE:   12 
  
 
Classification Component: 
 
Level of development:  Moderate - Moderate level of demand in relationship to 
moderate level of aquifer productivity. 
 
Level of Vulnerability:   Moderate:  Moderate to low  level of vulnerability to surface 
contamination. 
--------------------------------------------------------------------------------------------------------------------- 
Ranking Component:      
             Value 
 
Productivity:     1 
Vulnerability:    2 
Size:      3 
Demand:     1 
Type of Use:     2 
Quality Concerns:    3 
Quantity Concerns:               0 
Total               12 
 

Statistical Analysis of Well Data 
 

Aquifer 697 

 
Well 

Depth (ft) 
Depth to 
Water (ft) 

Depth to 
Bedrock 

(ft) 

Reported 
Well Yield 

(gpm) 

Estimated Thickness 
of Confining 
Materials (ft) 

Number of 
Wells 

32 17 31 30 31 

Maximum 660 150 112 20 112 

Minimum 50 flowing 0 0.03 0 

Mean 260 28 49 4.7 49 

Geometric 
Mean 

222 13 31 2.4 31 
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 HABITAT WIZARD STREAMS REPORT Feb. 1, 2019

Ministry of Environment

 Name:  

 Alias:  

KITSUCKSUS CREEK

 Primary Region:  

 Watershed Code:  

KITSUCKSIS CREEK

Vancouver Island

 Waterbody Identifier:  

 Stream Length (m):  

 Stream Order:  

 Stream Magnitude:  

 Primary Mapsheet:  

UTM: 10 367953, 5457785

930-137400-17300

00000ALBN

13.58

3

11

092F07

 WATERBODY INFORMATION  

  FISH SPECIES

  SPECIES PRESENT

Chinook Salmon

Chum Salmon

Coastal Cutthroat Trout

Coho Salmon

Cutthroat Trout

Cutthroat Trout (Anadromous)

Rainbow Trout

Steelhead

  DATE   SPECIES  STOCK

  STOCKING INFORMATION

 RELEASED  LIFE STAGE  HATCHERY

 Alias (2):  KITSUKSIS CREEK

 UTM Co-ordinate (Stream Mouth):

  DESCRIPTION   HEIGHT  COMMENTS

Dam

Log jam

  OBSTRUCTIONS

5

0

 LENGTH

0

0

BYPASSED BY FISHWAY, IS AN OLD LOGGING DAM.  

(NUMEROUS LOG JAMS THROUGHOUT. REF# = HQ0645)  

 DSAFGSADFG

01-DEC-97

01-JAN-89

19-AUG-15

19-AUG-15

01-JAN-95

01-JAN-95

01-JAN-70

01-JAN-00

LAST KNOWN OBSERVATION DATE



 REFERENCE ID   REFERENCE TITLE

23-14

23-15

23-8

24-27

DFO063

DFP001

DFV0001

HQ0645

HQ2695

STLHD-SUM

  REFERENCES

1:50,000 NTS INVENTORY MAPS BASED ON 1970'S FIELD SURVEYS.

SOMASS RIVER INVENTORY, 1976.

FISHERY OFFICER, PORT ALBERNI  (1975 - PRESENT).  PERSONAL INFORMATION.  INTERVIEWED JAN 18 - 

19, 1989

Personal communication with Biological Consultant, D.R. Clough Consulting, April 1995

WEST COAST VANCOUVER ISLAND CHINOOK SURVEYS

Addition of zones & points re: FISS maps for fish distribution for G.I.S. display purposes

OWHATCHET CREEK AND ROGER CREEK RESTORATION

STREAM INVENTORY FORMS

Stream Survey Form: Kitsuksus Creek (1969-72)

STEELHEAD Database

   REFERENCE URL

  ONLINE WATER LEVELS

This water body has online water level information available from Environment Canada and the 

Province of BC. Use the link(s) above to go directly to the station information on the BC River 

Levels website. 

  WATER QUANTITY INFORMATION

The most current water survey information is available from the following Water Survey of Canada web

http://scitech.pyr.ec.gc.ca/waterweb/selectProvincprovides access to real-time water station inf

http://www.wsc.ec.gc.ca/hydat/H2 provides access to archived water station information

1:50,000 WATERSHED CODE

TRIBUTARY STREAMS

930-137400-17300-04500

930-137400-17300-23000

930-137400-17300-31400

930-137400-17300-77000

GAZETTED NAME UTM EASTING NORTHING

LUGRIN CREEK

CHERRY CREEK

Unnamed tributary - 00000ALBN - 

317787

Unnamed tributary - 00000ALBN - 

317788

10

10

10

10

367753

369109

369028

366367

5458375

5459582

5460549

5464865

http://scitech.pyr.ec.gc.ca/waterweb/selectProvince.asp
http://www.wsc.ec.gc.ca/hydat/H2O/


  STREAM SURVEY DATA

  ADDITIONAL INFORMATION

Please see the Fisheries Information Data Queries (FIDQ) for additional and more detailed 

queries of fish and fish habitat information: http://www.env.gov.bc.ca/fish/fidq/index

Please check the Ecological Reports Catalogue (EcoCat) for reference material and data 

that is available for online distribution:   http://www.env.gov.bc.ca/ecocat/ 

http://www.env.gov.bc.ca/fish/fidq/index.html
http://www.env.gov.bc.ca/ecocat/


 Datum:

 Projection:
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Groundwater Wells and Aquifers Log in

Well Summary 

Location Information

Well Activity

Well Completion Data

Well Tag Number: 94833

Well Identification Plate Number:

Owner Name: BARRY MCGINN MCGINN ENGINEERING 

MCLEAN MILL NATIONAL HISTORIC SITE
Licenced Status: UNLICENSED

Well Status: ALTERATION

Well Class: Water Supply

Well Subclass: Non Domestic

Intended Water Use: Test

Observation Well Number:

Observation Well Status:

Environmental Monitoring System (EMS) ID:

Aquifer Number:

Alternative specs submitted (if required): No

Street Address: 5633 SMITH ROAD

Town/City: PORT ALBERNI

Legal Description:

Lot

Plan

District Lot 106

Block

Section

Township

Range

Land District 01 ALBERNI

Property Identification Description (PID)

Description of Well Location: AT THE MCLEAN MILL NATIONAL HISTORIC SITE.

BCGS Mapsheet Number: 092F036221

Geographic Coordinates - North American Datum of 1983 (NAD 83)

Latitude: 49.309048 Longitude: -124.827711

UTM Northing: 5463419 UTM Easting: 367149

Zone: 10 Location Accuracy Code: (10 m accuracy) 

ICF cadastre and good location sketch

Construction Date
(YYYY-MM-DD)

Alteration Date
(YYYY-MM-DD)

Decommission Date
(YYYY-MM-DD)

Drilling Company

1997-08-22 Fyfe's Well Drilling 

Total Depth Drilled: 540 feet 

Finished Well Depth: 540 feet 

Final Casing Stick Up:

Depth to Bedrock: 100 feet 

Ground Elevation:

Elevation Determined By:

Static Water Level (BTOC): 30 feet 

Estimated Well Yield: 20 GPM 

Artesian Flow:

Artesian Pressure:

Well Cap:

Well Disinfected: No

Drilling Method: AIR_ROTARY

Orientation of Well: vertical

Leaflet | Powered by Esri | Government of British Columbia, DataBC, GeoBC 

+

−

300 m

Page 1 of 4Groundwater Wells Well Summary - Province of British Columbia
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Lithology

Casing Details

Surface Seal and Backfill Details

Screen Details

Well Development

Well Yield

Well Decommissioning

Comments

From (feet) To (feet) Lithology Raw Data Description Material Description Relative Hardness Colour Water-Bearing
Estimated Flow

Observations

0 10 stony till brown

10 20 TILL WITH COBBLES stony grey

20 35 stony till grey

35 40 till Soft brown

40 60 TILL WITH BOULDERS grey

60 100 stony till grey

100 230 SHALE INTERBEDS sandstone grey MEDIUM/HARD

230 240 4 USGPM WB FRACTURE APPROX. 4 
USPGM

240 300 shale Soft grey

300 400 shale Soft grey BOREHOLE APPEARS TO BE 
STABLE

440 450 shale Soft grey

450 470 shale Medium grey

470 500 shale grey WITH GREENISH INCLUSIONS 
(CALCITE?)

500 530 shale Very Soft grey

530 535 LIGHT COLOURED IGNEOUS 
ROCK

WATER BEARING

535 540 IGNEOUS ROCK Very Hard BOREHOLE APPEARS STABLE.

From (feet) To (feet) Diameter (inches) Casing Material Wall Thickness (inches) Drive Shoe

0 22 10 0.350 Yes

0 105 6 0.250 No

Surface Seal Material: Bentonite clay

Surface Seal Installation Method:

Surface Seal Thickness: 2 inches 

Surface Seal Length:

Backfill Material Above Surface Seal:

Backfill Depth:

Intake Method:

Type:

Material:

Opening:

Bottom:

No screen assembly information available.

Developed By: Air lifting Development Total Duration: 2 hours 

Estimation Method: Estimation Rate: Estimation Duration:

Reason for Decommission:

Method of Decommission:

Decommission Details:

Sealant Material:

Backfill Material:

Page 2 of 4Groundwater Wells Well Summary - Province of British Columbia
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Disclaimer
The information provided should not be used as a basis for making financial 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. 
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1

Kate Gilbert

From: Cooper, Diana FLNR:EX <Diana.Cooper@gov.bc.ca>
Sent: Tuesday, January 8, 2019 9:53 AM
To: Kate Gilbert
Subject: RE: Data Request:  Kate Gilbert - TerraWest Environmental

Hello Kate,  Happy New Year! 
 
Thank you for your data request regarding 5633 Smith Road, Port Alberni, PID 018572871, LOT A, LOOP FARMS AND 
DISTRICT LOT 106, ALBERNI DISTRICT, PLAN VIP57991 EXCEPT THAT PART IN PLAN VIP65071. Provincial records indicate 
that historic place DhSe-20, the McLean Lumber Mill, is recorded on the property. The McLean Mill is a lumber mill 
complex with buildings and equipment, built in 1926-1927. It was designated a National Historic site in 1989 and 
plaqued in 2001. Administration is cost-shared by Parks Canada. Please contact the planning department at the City of 
Port Alberni for more information. 
 
According to Provincial records there are no known archaeological sites recorded on the subject property. There is 
always a possibility for unknown archaeological sites to exist on the property. Archaeological sites (both recorded and 
unrecorded) are protected under the Heritage Conservation Act and must not be altered or damaged without a permit 
from the Archaeology Branch. If any land-altering development is planned for the property, owners and operators 
should be notified that if an archaeological site is encountered during development, activities must be halted and the 
Archaeology Branch contacted at 250-953-3334 for direction. 
 
Please review the screenshot of the property below (outlined in yellow). If this does not represent the property listed in 
the data request, please contact me. The green area is the heritage property boundary. 
 
Kind regards, 
 
Diana 
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Diana Cooper | Archaeologist/Archaeological Site Inventory Information and Data Administrator 
 
Archaeology Branch|Ministry of Forests, Lands, Natural Resource Operations and Rural Development 
Unit 3 – 1250 Quadra Street, Victoria, BC V8W2K7| PO Box 9816 Stn Prov Govt, Victoria BC V8W9W3 
Phone: 250-953-3343 | Fax: 250-953-3340 | Website: http://www.for.gov.bc.ca/archaeology/ 
 

From: kgilbert@terrawest.ca <kgilbert@terrawest.ca> On Behalf Of ArchDataRequest@gov.bc.ca 
Sent: January 7, 2019 2:39 PM 
To: Arch Data Request FLNR:EX <ArchDataRequest@gov.bc.ca> 
Subject: Data Request: Kate Gilbert - TerraWest Environmental 
 
Terms and Conditions 
Accepted 

  Yes 

Name   Kate Gilbert 

Email   kgilbert@terrawest.ca  

I am a   Contractor for Private Property (e.g., engineer, architect) 

Affiliation   TerraWest Environmental 

Address   TerraWest Environmental 3148 F Barons Rd. 

City   NANAIMO 

Province   British Columbia 

Postal Code   V9T 4B5 

Phone Number   250-618-3918 

     

Information Requested   I request information and advice about archaeological sites on the parcel(s) described below 
(include civic address, PID, legal description; attach maps below if available): 
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   DhSe 5633 Smith Road, Port Alberni, BC PID: 018-572-871 Lot A Plan VIP57991, Distict Lot 
106, Land District 01, Except Plan VIP 65071 Loop Farms. 

Why Site Information is 
Required 

  Other (describe below): 

   Potential intrusive environmental investigations into the soil and groundwater within the 
Subject Property. 

Third Party Access   The following person(s) may have access to this information: 

   D.G. Clough Consulting (David Clough) 

Format Required   PDF 

Who Prompted   I am a regular business user of this information request service 

     

File Attachment#1    

File Attachment#2    

File Attachment#3    

File Attachment#4    

File Attachment#5    
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3.2.2 Investigation of Potential Site Contamination at McLean Mill, Port Alberni, B.C. May 
1992. Brian Weller, CPS Ottawa, and Liz Baker PWC, Calgary 

  









Stage 1 Preliminary Site Investigation 
City of Port Alberni on behalf of D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 
TerraWest Project: DCMM19-01 

 
 

 

 
E n v i r o n m e n t a l  M a n a g e m e n t  a n d  C o n s u l t i n g  

 

APPENDIX F. 
 

3.2.3 General Comments from a site inspection conducted by Barry Campbell 
EARP/Cultural Resource Warden in July 1992. With draft memo attached 

  





















Stage 1 Preliminary Site Investigation 
City of Port Alberni on behalf of D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 
TerraWest Project: DCMM19-01 

 
 

 

 
E n v i r o n m e n t a l  M a n a g e m e n t  a n d  C o n s u l t i n g  

 

APPENDIX F. 
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3.2.5 A Management Plan for the McLean Mill National Historic Site, Port Alberni, British 
Columbia. 1993. Commonwealth Historic Resource Management Limited 
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3.2.8 McLean Mill National Historic Site, Port Alberni, B.C. Contamination Assessment. 
1994. Envirochem Special Projects Inc. (Envirochem) 
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3.2.9 McLean Mill National Historic Site, Port Alberni, B.C. Soil Remediation Summary. 
1995. Envirochem Special Projects Inc. (Envirochem) 
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3.2.12 McLean Mill Dam Retrofit Overview, Final Report. 2009. Northwest Hydraulic 
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1 INTRODUCTION 
The R.B. McLean Mill National Historic Site (MMNHS) is located about 9 km North of Port 
Alberni. The mill was operated by R.B. McLean from 1926 to 1965. In 1989, it was named a 
National Historic Site to commemorate the history of logging and sawmilling in British 
Columbia. Since then the sawmill has been rebuilt and restored to operate as it did in 1965. 

The sawmill pond was originally created by constructing a timber crib and earth-fill dam 
across Kitsuksis Creek. In 1995, Public Works and Government Services Canada (PWGSC) 
dredged the millpond and reconstructed the dam (Dam D710114) with a spillway and fish 
ladder (PWGSC, 1996). The project restored the dam to near-original conditions with 
improvements to allow higher flood flows and the incorporation of a fish ladder. The pond 
water level and dam crest levels are similar to the original project. The design full supply 
level of the pond is 113.0 m (MSL). In recent years a number of issues and deficiencies 
regarding the dam have arisen, some of which include: 

• The spillway has inadequate conveyance for flood flows, and the road over the dam 
(emergency spillway) has regularly activated. In November 2006, the dam overtopped 
with approximately 0.2 m of water. Erosion to the downstream face of the dam was 
moderate and was repaired with riprap; 

• The wooden fish ladder has rotted and needs to be replaced;  
• The wooden spillway retaining walls have rotted and need to be replaced; 
• The millpond is trapping sediment transported down Kitsuksis Creek and is infilling. 

The pond is used as a reservoir for fire fighting and there is concern that there is 
insufficient volume for emergency fire-fighting needs; 

• The 914 mm diversion culvert had been filled-in and not operated. When it was 
functional, the pond water level was difficult to control; and 

• The sluiceway has a guillotine gate which is difficult to operate and provides poor 
water level control; it is seldom operated. 

The overall project goal is to improve the operation and safety of the millpond dam. The 
project must meet the following overall dam safety criteria and objectives: 

• Safely convey the Inflow Design Flood (IDF); 
• Operate with low maintenance and infrequent operational effort (e.g. self-regulating); 
• Provide safe upstream and downstream movement of fish; 
• Provide adequate water depth and volume in the millpond for sawmill operations and 

emergency firefighting needs; and 
• Be integrated with the Heritage site needs and conditions. 

Note that this report is not a formal dam safety investigation. It is not intended to, and does 
not address all dam related issues. Work beyond the scope of this report includes seismic 
design, geotechnical design, structural design, detailed hydrotechnical design, dam safety 
management, operation and maintenance, emergency preparedness, and other dam related 
principles. However, any outstanding dam safety issues identified through the course of this 
study are provided in the following text. 
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2 HYDROLOGY 
The stream gage Kitsuksis Creek above Cherry Creek was maintained by Water Survey of 
Canada from 1978 to 1981. However, this is not an adequate period of data to provide a 
thorough understanding of the hydrology at this location. Hydrology for the dam 
reconstruction in 1995 was determined with the rational method, Qi = CIA, where;  

Qi = Flow (m3/s) 
C = Runoff coefficient 
I = Rainfall intensity (mm/hour) 
A = Watershed area (km2) 

Rainfall IDF data from the Port Alberni Airport for 22 years of records (1969 – 1990) were 
used in the original hydrology study. The calculated time of concentration was 25.9 minutes.  

To verify the hydrology, NHC used several methods including a multivariate hydrology 
relationship adapted from Sumioka et al (1998), and an empirical method, Creager’s plot 
(Watt et al, 1989). For the multivariate approach, design flood return periods can expressed 
with the following equation, Qi = α A0.92 P1.26, where; 

Qi = Estimated discharge (m3/s) 
α = Flood coefficient 
A = Drainage area (km2) 
P = Mean annual precipitation (mm) 

Creager’s plot, a common empirical method for rough comparison of extreme flood data, can 
be used to verify results from other methods. BC coastal systems generally have a Creager’s 
C value between 20 and 30. Plotting flows for the 100-, and 200-year flood events resulted in 
Creager’s C values of 21 and 23 respectively. 

On November 16, 2006 a large flood event occurred on Kitsuksis Creek which overtopped 
the dam. During the event the Diversion Culvert and Sluiceway were closed, and the stoplog 
was installed in the spillway (Spillway el = 113.2 m). We reconstructed the flood using 
surveyed high water marks. The dam was modeled as a broad crested weir and the Spillway 
was modeled as a sharp crested weir (although this may be an overestimate due to 
backwatering effects).  

The Emergency Spillway was more difficult to model because of flow entering the spillway 
from the pond, as well as from the spillway sides over the top of the dam. To account for the 
complexity of the Emergency Spillway flood conveyance we calculated a minimum and 
maximum estimated flow. Note that more accurate modeling techniques are available but 
would require significantly more time to calculate. For this flood event we calculated the 
flow to be between 16 and 21 m3/s which correlate to the 10- to 20-year storm period. 

For the McLean Millpond dam we recommend the Inflow Design Flood (IDF) be the 200-
year event which is 27.9 m3/s. A summary of the hydrology is provided in Table 1. 
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3 SURVEY AND SITE DESCRIPTION 
A topographic survey was completed by Transitec Consulting Ltd. on February 24, 2009. 
The vertical datum was determined by surveying the spillway crest and setting the vertical 
datum to match the design/as-built elevation of 12.7 m. The horizontal elevation was 
assumed. The survey is presented in Appendix A. 

Kitsuksis Creek Flows into the North end of the millpond. At the time of the survey the water 
level was 113.1 m (MSL). The pond water depth is typically 1 - 2 m deep near the dam and 
the maximum depth is 2.9 m below the log skidway at the mill. The pond volume when the 
water level is at 113.1 m is approximately 3,100 m3.  

The dam crest is 113.8 to 114.0, which is slightly below the dam design elevation of 114.0 m 
(Photo 1). The dam has a concrete core up to elevation 113.0 m. Original drawings are 
provided in Appendix B. The water level elevation downstream of the dam is 109.8 m (when 
surveyed). The dam is classified as Low consequence of failure (J. Baldwin, BC Dam Safety 
Officer, pers. comm.). The dam has multiple flow control structures as described below. 

3.1 DIVERSION CULVERT 

The Diversion Culvert was used during construction to divert water under the dam. It is a 
914 mm diameter (CSP) culvert (shown at 1500 mm on the as-built drawings) with an 
Armtec 20-10C cast iron gate on the upstream face (invert el. = 109.74 m; slope = 0 %). 

3.2 SLUICEWAY 

The Sluiceway is a gated concrete orifice (invert el. = 111.70 m). It has a sloping timber 
structure (culvert) on the downstream side of the dam core. A guillotine valve (circa 1930 – 
1960) on the upstream face controls the flow (Photo 2) 

3.3 FISHWAY 

The Fishway is a 914 mm diameter (CSP) culvert through the dam (invert el. = 112.21 m; 
slope = 0%), and a timber step pool structure (pools are 1.2 m wide by 1.8 m long). An 
aluminium adult fish trap/counter is fitted to the pond end of the culvert. Flows through the 
fish ladder are controlled by installing stoplogs in the spillway which alters the pond 
elevation (Photos 3 & 4) 

3.4 SPILLWAY 

The Spillway is a 3.0 m wide concrete structure with a timber chute beside the fishway. The 
spillway has reinforced concrete slab covered with timber with vertical timber retaining 
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walls. The concrete sill of the control structure (invert el. = 112.7 m) is fitted with stoplog 
guides to control the millpond level. At the time of the survey stoplogs were installed to 
elevation 113.2 m  

3.5 EMERGENCY SPILLWAY 

The Emergency Spillway originally was an ‘erodible’ dam or fuse plug composed of sand 
(top el. = 113.8 m; invert el. = 113.0 m; width = 10 m). The design was for the sand wedge to 
fail during flood events when the capacity of the four other flow conveyance structures was 
exceeded. Reportedly the sand wedge did not fail during a dam overtopping event and the 
spillway has subsequently been extensively modified. The current configuration has the sand 
wedge removed and an armoured channel excavated through the dam (invert el. = 113.4 m; 
bottom width = 3 - 4 m; side slopes = 15 - 30 %) (Photo 5). 

3.6 HATCHERY INTAKE 

The Hatchery Intake is located in the Fishway immediately downstream of the culvert. The 
intake is a screened pipe which crosses the spillway surface and is bedded underground to the 
hatchery. The pipe diameter is 8” (to be verified) (Photo 6). 
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4 HYDRAULICS 
The original design IDF was 31.5 m3/s (PWGSC, 1996) and, according to manual, the project 
can pass the IDF with all five control works open with the pond at elevation 113.85 (approx). 
However, the Diversion Culvert and Sluiceway are generally not operated (N. Malbon, 
McLean Mill National Historic Site Operations Manager, pers. comm..). In addition, the 
Emergency Spillway has been raised and narrowed from its original design elevation of 
113.0 m and width of 10 m. The original outlet control conveyance capacity provided in the 
draft operations manual has been reprinted in Table 2. Table 3 shows the estimated 
conveyance of the existing structure with the modified spillway and closed Diversion Culvert 
and Sluiceway. 

4.1 FREEBOARD 

The freeboard of a structure is the minimal vertical distance between the still pool reservoir 
level and the crest of the containing structure. Freeboard must be maintained at all times in 
order to prevent overtopping of the containing structure by waves, including due 
consideration to wind and wave setup. It also accounts for unsteady hydraulic conditions that 
may result during extreme flood events, like surging and hydraulic instabilities (e.g. 
supercritical-subcritical changes).  

The minimum specified freeboard depends on the type of structure. Criteria are more 
stringent for embankment structures that are more likely to fail in case of overtopping than 
for concrete or other rigid structures that can withstand some overtopping without serious 
damage. 

For the Millpond Dam the concrete core is 1.0 m below the top of the dam, and the dam has 
not been designed to overtop; therefore, overtopping could lead to significant damage and/or 
failure. Waves are not significant due to the very limited fetch of the Millpond, thus 
calculating the minimum freeboard for the dam can not be based on this criterion alone. The 
stream channel tributary to the dam could be subject to surging debris flood and other events 
that could cause unsteady hydraulics affecting the dam.  

Since the Emergency Spillway outlet of the millpond is similar to a steep river channel, it 
could be stated that the outlet works should have freeboard, at minimum, equivalent to the 
provincial dike standards which are the 200-year instantaneous flood level plus 0.3 m 
freeboard (Golder, 2003). Using the instantaneous estimate of inflows, we recommend a 
minimum freeboard of 0.3 m above the 200-year flood level, or a maximum water level of 
113.7 m during the IDF. 
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5 PROJECT OPTIONS 
This report presents two conceptual options (Figure 1) to improve the dam and to meet the 
objectives identified in the introduction; 

• Option 1: Modify the existing structure including new flow control works. 
• Option 2: Isolate the millpond and construct a new river channel. 

5.1 OPTION 1: MODIFY EXISTING STRUCTURE 

The Emergency Spillway will be reconstructed as the main Outlet Channel to accommodate 
fish migration and to convey large flood events. The Spillway will be used to assist with 
conveying flood events. The Fishway will be removed because its function will be 
incorporated in the Outlet Channel. The Diversion Culvert and Sluiceway will not be used in 
normal dam operations. The dam crest will be raised to the design elevation of 114.0+ m. 
The millpond will be excavated down to elevation 110.0 and a sediment trap will be installed 
at the pond inlet of Kitsuksis Creek. The minimum pond water level will be at elevation 
112.7 m. The IDF pond level will be 113.7 m.  

The Spillway will require extensive modifications including removing the fishway and 
constructing vertical concrete walls along the edges to the pool at the base of the dam. The 
spillway can convey approximately 5 m3/s with 1.0 m of head. Extensive redesign of the 
existing Emergency Spillway is required to convey the remainder of the IDF (~ 23 m3/s). 
Preliminary hydraulic calculations indicate a rock lined channel with crest elevation 112.7 m 
and a slope of 4.5% will need to be approximately 15 m wide at the pond outlet to convey the 
IDF without overtopping the dam (max. water level = 113.7 m).  

The outlet channel can be narrowed as the water accelerates down the channel; the channel 
will need to be approximately 100 m long. A bridge is required over the rock lined channel 
for access to the North side of the site and the fish hatchery. Fish enumeration will be 
accomplished by installing a new counting fence in a convenient location to be determined. 

Note that during low flow conditions the creek may flow subsurface in the Outlet Channel 
until some time in the future when silt and algae fill the interstitial spaces in the substrate. Pit 
run gravel will be installed over the riprap during construction to accelerate this process. 

5.2 OPTION 2: ISOLATE THE MILLPOND AND CONSTRUCT A NEW 
CHANNEL 

A dike will be constructed at the upstream end of the Millpond to divert water into a new 
creek reach on the North side of the Heritage Site and the hatchery. The dike elevation will 
be determined by the provincial dike standards which is the 200-year flood level plus 0.3 m 
freeboard. A small pipe with an inlet screen will be used to hydraulically connect the 
millpond to creek. The restored river reach will be designed to convey the 2-year flood 
within its banks. Larger ‘channel forming’ floods may be allowed to inundate the banks 
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which is typical for a natural system. A bridge is required over the channel. Fish enumeration 
will be accomplished by installing a new counting fence in a convenient location to be 
determined. 

The new creek reach will be approximately 320 m long, 8 m wide at the toe, 12 m wide at the 
top of the banks, and have a 1.5 % slope. The channel will have a natural meander planform 
and LWD will be installed to provide fish habitat, accelerate natural processes, and help with 
bank stability. 

The dam can be left in place to maintain the Millpond water level but most of the control 
works will not be required. The Diversion Pipe and Sluiceway can be left closed. The 
fishway can be left to naturally decay. The Emergency Spillway can probably be 
decommissioned – to be determined during the final design stage. The Spillway can be used 
to control the pond surface elevation.  

5.3 COSTS SUMMARY 

Preliminary costs for each option are as follows: 

• Option 1: Modify Existing Structure - $205,000 
• Option 2: Isolate the Millpond and Construct a New Channel - $232,000 

A breakdown of the costs and a list of assumptions are presented in Appendix C.  
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6 DISCUSSION 
Option 2 provides important advantages over Option 1 including: 

1. Natural sediment transport processes are restored in the creek, and sediment is not 
trapped in the millpond, thus reducing maintenance; 

2. Fish access above the dam is not impeded and improved for juvenile fish; 
3. Log transport/mill activities in the Millpond will not impact the water quality in the 

creek; 
4. Inspection, maintenance and operation of the dam is simplified; 
5. The risk of overtopping and dam failure is reduced significantly; 
6. Dam water levels can be operated higher  - 113.0 m instead of 112.7 m; 
7. Reduced construction and disturbance in the visitor area  near the Dam and 

Emergency Spillway; and  
8. The access bridge is located at the edge of the property with less visual impact. 

The disadvantages of Option 2 are: 

1. Land usage and access to the North edge of the property is impacted; and 

2. Costs are about 12 %, or $27,000 greater than Option 1.  

Based on the benefits derived in both safety, operations, maintenance and environmental 
improvements, Option 2 is a better option than Option 1. NHCs recommendation is that a 
detailed design, budget, and construction program be developed for these works. 

6.1 OTHER ISSUES 

Note that this report is not a formal dam safety investigation. It is not intended to, and does 
not address all dam related issues. Work beyond the scope of this report includes seismic 
design, geotechnical design, structural design, detailed hydrotechnical design, dam safety 
management, operation and maintenance, emergency preparedness, and other dam related 
principles. However, several outstanding dam safety issues were identified through the 
course of this study and are listed below: 

• The dam should not have trees or other large vegetation growing on the dam surface 
(Photo 2), grass is suitable vegetative cover for dams.  

• The integrity of the Sluiceway log cribbing and the log bridge over the Spillway were 
not assessed. Note that these dam components were made with similar wood material 
as the fishway, and the fishway is approaching the end of its operating life due to 
decomposition. 

• The dam does not have a functional operation and maintenance program. For 
example, the guillotine valve has not worked effectively for many years and is 
integral for passing the IDF, yet it has not been replaced. 
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Table 1. Hydrology 

Return 
Period 
(years) 

Original Design 
(m3/s) 

NHC 
(m3/s) 

Nov. 16, 2006 
Flood Range 

(m3/s) 
2 12.4 11.9  
5 18.3 n/a  
10 20.6 17.0 16 
25 24.8 21.2 21 
50 28.1 22.6  
100 31.5 25.4  
200 n/a 27.9  

 
Table 2. Project Design Conveyance Capacity (From Original Manual) 

Pond 
Water 
Level 
(m) 

Diversion 
Culvert 
(m3/s) 

Sluiceway
(m3/s) 

Fishway 
(m3/s) 

Spillway
(m3/s) 

Emergency 
Spillway 

(m3/s) 

Total 
(m3/s) 

112.7 3.02 2.08 0.02 0.00  5.1 
112.8 3.08 2.40 0.05 0.16  5.7 
112.9 3.14 2.73 0.09 0.46  6.4 
113.0 3.20 3.08 0.16 0.84  7.3 
113.1 3.26 3.44 0.25 1.29 0.50 8.7 
113.2 3.31 3.82 0.37 1.81 1.46 10.8 
113.3 3.37 4.20 0.58 2.37 2.76 13.3 
113.4 3.42 4.60 0.79 2.99 4.37 16.2 
113.5 3.47 5.02 0.96 3.65 6.27 19.4 
113.6 3.53 5.44 1.12 4.36 8.46 22.9 
113.7 3.58 5.87 1.26 5.11 10.93 26.8 
113.8 3.63 6.32 1.39 5.89 13.69 30.9 
113.9 3.68 6.78 1.52 6.71 16.73 35.4 
114.0 3.73 7.24 1.63 7.57 20.06 40.2 

 



 

 

Table 3. Estimated Conveyance Capacity of Existing Structure 

Pond 
Water 
Level 
(m) 

Diversion 
Culvert 
(m3/s) 

Sluiceway
(m3/s) 

Fishway 
(m3/s)* 

Spillway
(m3/s) 

Emergency 
Spillway 

(m3/s) 

Total 
(m3/s) 

112.7 0.00 0.00 0.02 0.00  0.0 
112.8 0.00 0.00 0.05 0.17  0.2 
112.9 0.00 0.00 0.09 0.48  0.6 
113.0 0.00 0.00 0.16 0.89  1.0 
113.1 0.00 0.00 0.25 1.37  1.6 
113.2 0.00 0.00 0.37 1.91  2.3 
113.3 0.00 0.00 0.50 2.51  3.0 
113.4 0.00 0.00 0.50 3.16 0.00 3.7 
113.5 0.00 0.00 0.50 3.86 0.20 4.6 
113.6 0.00 0.00 0.50 4.61 0.40 5.5 
113.7 0.00 0.00 0.50 5.40 0.80 6.7 
113.8 0.00 0.00 0.50 6.23 1.25 8.0 
113.9 0.00 0.00 0.50 7.10 2.00 9.6 
114.0 0.00 0.00 0.50 8.00 3.00 11.5 

* Estimated flow
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Photo 1. Millpond and dam. 

 

 
Photo 2. Sluiceway and Diversion control works. 



 

 

 
Photo 3. Fishway and Spillway with the fish counter. 
 

 
Photo 4. Fishway and Spillway looking upstream from the stilling basin. 



 

 

 
Photo 5. Emergency Spillway. 

 

 
Photo 6. Hatchery Intake (looking down the Fishway and Spillway) 
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Option 1
Modify Existing Structure

Line no. Description Quan. Units Unit Cost Line Cost
1 20 t excavator to construct Spillway sidewalls 50 hrs 130 6500
2 20 t excavator to construct Outlet Channel 100 hrs 130 13000
3 20 t excavator to install the bridge abutments 20 hrs 130 2600
4 20 t excavator (dredge pond) 60 hrs 130 7800
5 D5 dozer/backhoe/exc. (spread pile waste/organic mater.) 20 hrs 120 2400
6 Trucks - 2 for 3 days (dredge pond) 60 hrs 90 5400
7 Crane for bridge installation 8 hrs 300 2400
8 Bridge (4 m x 16 m w/ abutments and guardrails) 64 m2 700 44800
9 Lock blocks for Spillway sidewalls (F.O.B. site) 56 ea. 110 6160

10 Riprap for Outlet Channel 780 m3 50 39000
11 Pitrun gravel (sealing Outlet Channel) 150 m3 15 2250
12 Material disposal (old fishway and Spillway sidewalls) 1 ls. 2000 2000
13 Misc materials, equipment, rentals 1 ls. 2000 2000
14 Site Labour (1 person) 10 d 300 3000
15 Site Supervision 25 d 500 12500
16 Engineering (design and construction) 20 d 1000 20000

Subtotal I 171810
Contingency (10%) 17181
Subtotal II 188991
Tax (assume effective tax rate of 10%) 18899
Total (rounded) 208000

Assumptions:
All quantities and costs are approximate only
A spoil pile area is available on or very near the site
Fish fence costs are not included
Revegetation costs are not included
Signage or security costs are not included
Geotechnical, structural, seismic, etc design costs are not included
Dam operating and maintenance manual costs are not included



Option 2
Isolate Millpond and Construct New Channel

Line no. Description Quan. Units Unit Cost Line Cost
1 20 t excavator to prepare the site (clear & grub) 50 hrs 130 6500
2 20 t excavator to excavate channel (mater. to dyke) 20 hrs 130 2600
3 20 t excavator to excavate channel (waste/organic) 40 hrs 130 5200
4 20 t excavator wood complexing / cleanup 30 hrs 130 3900
5 20 t excavator pipe installation 20 hrs 130 2600
6 20 t excavator to install the bridge abutments 20 hrs 130 2600
7 20 t excavator (dredge pond) 60 hrs 130 7800
8 D5 dozer/backhoe (spread pile waste/organic mater.) 60 hrs 120 7200
9 D5 dozer/backhoe (spread dyke gravel) 50 hrs 120 6000

10 Roller (dyke compaction) 50 hrs 100 5000
11 Trucks - 2 for 2 days (mater. onsite for dyke) 40 hrs 90 3600
12 Trucks - 3 for 4 days (onsite organic/waste material) 120 hrs 90 10800
13 Trucks - 2 for 4 days (dredge pond) 60 hrs 90 5400
14 Pitrun dyke gravel (F.O.B. site) 1800 m3 15 27000
15 intake box 1 ls 4000 4000
16 intake screen 1 ls 3000 3000
17 pipe crew 2 d 2000 4000
18 Crane for bridge installation 8 hrs 300 2400
19 Bridge (4 m x 16 m w/ abutments and guardrails) 64 m2 700 44800
20 Riprap bridge abutments 50 m3 50 2500
21 Misc materials, equipment, rentals 1 ls. 2000 2000
22 Site Labour (1 person) 10 d 300 3000
23 Site Supervision 25 d 500 12500
24 Engineering (design and construction) 20 d 1000 20000

Subtotal I 194400
Contingency (10%) 19440
Subtotal II 213840
Tax (assume effective tax rate of 10%) 21384
Total (rounded) 235000

Assumptions:
All quantities and costs are approximate only
A spoil pile area is available on or very near the site
Fish fence costs are not included
Revegetation costs are not included
Signage or security costs are not included
Geotechnical, structural, seismic, etc design costs are not included
Dam operating and maintenance manual costs are not included



Stage 1 Preliminary Site Investigation 
D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 
TerraWest Project: DCMM19-01 
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1 INTRODUCTION  
Northwest Hydraulic Consultants Ltd. (NHC) is pleased to submit this summary of the construction of 
the McLean Mill Dam bypass channel at the McLean Mill National Historic Site, prepared for the City 
of Port Alberni, BC.  The purpose of the work was to address dam safety concerns of the McLean Mill 
Dam.  A summary of the project goals was as follows: 

1. Meet the BC Ministry of Environment (MoE) regulations (BC Reg. 163/2011);  

2. Operate with low maintenance and infrequent operational effort;  

3. Provide continuous upstream and downstream movement of fish;  

4. Provide adequate water depth and volume in the millpond for sawmill operations, fish 
hatchery requirements, and emergency firefighting needs;  

5. Be integrated with the Heritage site needs and conditions with as little disturbance to the 
existing site plan as possible; and,  

6. Provide pedestrian and heavy equipment access to the east side of the structure to the 
spar tree and equipment barn. 

The project that best met the goals outlined above was a creek bypass channel around the Mill 
Pond, with a diversion pipe installed to maintain the water levels in the pond. The project work 
included: 

1. Preparing the site; 

2. Relocating the spar tree; 

3. Constructing the fish counting fence; 

4. Constructing the bridge; 

5. Constructing the bypass channel; 

6. Construction the saddle berm and diversion berm; and, 

7. Installing the diversion intake and pipe work. 

The construction was undertaken by B. Berry Enterprises Ltd. as the general contractor, and was 
executed between March 2014 and late-October, 2014. Site supervision was provided by DFO 
(construction), Levelton Engineering Ltd. (geotechnical), and DR Clough Consulting (environmental). 
NHC provided coordinating professional services and general construction oversight for the project. 

The project was completed successfully with no significant environmental issues and no safety 
issues.  The public was generally very cooperative around the project. The progress of the work is 
presented here primarily with photographs. The technical reports and construction documentation 
are located in the appendices. 
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2 CONSTRUCTION  
Construction commenced March 2014. In-stream work was completed late-October 2014. Weather 
conditions varied throughout the construction period. Work in the creek at the bypass channel tie-
ins was undertaken under the supervision of the Environmental Monitor and DFO staff during dry 
periods within the fisheries work window of June 1 to September 31.  

Record drawings are provided in Appendix A and the geotechnical report is provided in Appendix B. 

2.1 SITE PREP AND SPAR TREE RELOCATION 

 
Photo 1. One of the first steps for construction was to relocate some of the heritage equipment. 
Here a boiler was loaded onto a lowbed using WVIIHS equipment. 
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Photo 2. The new spar tree location was 75 m northeast of the bypass channel. Trees at the new 
setting were felled and bucked, then the stumps were removed, chipped and hauled off the site.  

 
Photo 3. The spar tree was moved, re-rigged and stood up at its new location by JJ Logging and 
crew (Photo by David Hooper). 
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Photo 4. The new spar tree location was completed with a gravel-surfaced work area and 
spectator seating for the logging show. 

2.2 SADDLE BERM 

 
Photo 5. The saddle berm alignment was cleared and grubbed, then the topsoil was removed 
down to the glacial till surface. 
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Photo 6. The glacial till was prepared by scarifying the surface, then 25 mm minus crushed rock 
was used to construct the saddle berm.  

 
Photo 7. The saddle berm was compacted with a vibratory roller compactor, and then a nuclear 
densometer was used to test the compaction levels. 
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Photo 8. The completed saddle berm surface was crowned slightly to reduce rainfall pooling, and 
the side areas were smoothed out and vegetated with grass seed. 

2.3 SEDIMENT POND 

 
Photo 9. The sediment pond was constructed at the downstream extent of the project (Stn 2+72). 
Soil from the pond excavation was end-hauled to the spoil area. 
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Photo 10. The completed sediment pond dissipates hydraulic energy and helps to settle sediment 
from the new channel upstream. It provides a good resting pool for fish too. 

2.4 MCLEAN MILL BRIDGE 

 
Photo 11. BC Timber Sales donated a steel bridge that was refurbished and installed over the 
bypass channel. 
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Photo 12. The bypass channel cut through the road to the equipment barn.   

 
Photo 13. The channel was excavated to the subgrade and the bridge abutments were set using 
crushed rock, geo-grid, and lock blocks.  
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Photo 14. Riprap was placed around the abutment to protect them from scour. 

 
Photo 15. The bridge was widened, sandblasted, and painted. Then City of Port Alberni staff 
installed the decking, guard rails, and hand rails. 
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Photo 16. The completed bridge is designed to convey the 200-year flood. Gravel was placed on 
top of the riprap and the area was vegetated with grass and tree seedlings. 

2.5 FISH FENCE AND CHANNEL DOWNSTREAM OF THE BRIDGE 

 
Photo 17. The channel was cleared and grubbed, the photo shows the alignment from Stn 1+30 to 
1+70. 
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Photo 18. The topsoil was stripped down to the glacial till. The excavated material was end-hauled 
and stockpiled in the spoil area. 

 
Photo 19. The fish fence was layed out on the ground with marker paint and then a small 
excavator was used to grade the surface. 

Flow 
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Photo 20. The formwork and reinforcing were installed in preparation for the concrete pour. 

 
Photo 21. Concrete was poured and finished by Athecon Projects Inc. The concrete cured for a 
week before it was stripped and backfilled. 

 

Flow 
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Photo 22. The fishway was backfilled with compacted till, and riprap was placed upstream and 
downstream of the sill. LWD and spawning gravel were placed in the channel upstream and 
downstream of fish fence. 

 
Photo 23. The aluminum fish screens and the old fish trap box were reused.  
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Photo 24. Coho salmon were captured for brood stock and/or enumerated and released at the fish 
fence by AVES volunteers. 

 
Photo 25. A significant flood on December 10th, 2014 tested the project. The fish screens were left 
in place but were not damaged. 
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2.6 CHANNEL UPSTREAM OF THE BRIDGE 

 
Photo 26. The Heritage Society artifacts and equipment was relocated in preparation of 
excavating the channel from Stn 0+50 to 0+90. 

 
Photo 27. A drainage channel was excavated to drain the upstream area near the intake and the 
diversion berm.  
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Photo 28. The channel was excavated in the “dry”. However groundwater seepage filled up the 
pools before the creek was diverted. Spawning gravel, habitat boulders, and LWD were placed in 
the channel to meet the fish habitat objectives. 

 
Photo 29. The channel banks were seeded with grass seed to reduce surface erosion, and planted 
with tree seedlings to help establish a future riparian forest. 
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Photo 30. A significant flood on December 10th, 2014 caused some minor bank erosion 
immediately upstream of the bridge near Stn 0+70, but the channel held up well overall. 

2.7 DIVERSION BERM AND INTAKE 

 
Photo 31. Prior to construction the diversion berm area was vegetated alluvial deposits overlying 
glacial till. 
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Photo 32. Overburden at the diversion berm area end-hauled to the spoil area. The underlying 
glacial till was exposed and a rock filter was constructed as part of the structure. 

 
Photo 33. The saddle berm was mainly constructed with compacted till excavated from the new 
bypass channel. 

Mill Pond 
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Photo 34. The completed diversion berm had the banks graded at 2:1 slope and the surface 
covered with 25 mm minus crushed rock with a slight crown to reduce pooling of rain water. 

 
Photo 35. The riprap was keyed into the channel bed and placed up the creek-side slope. The 
riprap was covered with gravel and vegetated with grass seed. 

Mill Pond 

Mill Pond 

Bypass 
Channel 
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2.8 POND DIVERSION 

 
Photo 36. A 300 mm diameter steel and HDPE pipe diverts water from Kitsucksis Creek to the Mill 
Pond. The diversion flow is controlled by the knife gate valve housed in a concrete manhole. 

 
Photo 37. The intake is designed to be mainly self-cleaning, and to facilitate upstream and 
downstream fish passage. A fine screen keeps fish and coarse sand out of the intake. 

Flow 

Mill Pond 

Intake valve 

Intake screen 
 

McLean Mill 
Bypass Channel Construction Project DRAFT 21 



 

 
Photo 38. The December 10th, 2014 high water event was safely diverted down the new bypass 
channel. Flow input to the Mill Pond included direct runoff and the intake flow, the Mill Pond 
water level change during the flood was negligible. 

 
Photo 39. The spillway discharge from the Mill Pond during the December 10th, 2014 flood was 
almost the same as pre-flood rates.  
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3 SUMMARY OF REMAINING WORK 
The bypass channel construction was substantially completed in 2014. However, there are some 
modifications that are required to the completed work (Table 1), and there is some remaining work 
identified in the 2014 work plan that was not undertaken due to budget shortfalls (Table 2). It is 
recommended that the work outlined below be completed as soon as possible. 

Table 1. Summary of recommended modifications to the 2014 completed work. 

Line no. Work Item Description 

1 Bypass channel intake riffle (Stn 0+10 
to 0+18) 

Add riprap on the downstream slope of the 
riffle. 

2 Bypass channel riffle (Stn 0+38 to 
0+48) 

Raise the riffle crest 0.5 m and add riprap on the 
downstream slope of the riffle. 

3 Raise the saddle berm Raise the saddle berm 0.6 m to provide 
additional freeboard. 

4 Lower the outlet riffle (Stn 2+41 to 
2+50) 

Lower the riffle crest 0.5 m to lower the 
upstream water level in the natural wetland 
reach. 

 

Table 2. Summary of remaining work. 

Line no. Work Item Description 

1 Hatchery intake relocation Relocate the hatchery intake – this is not related 
to dam safety 

2 Sluiceway removal Remove the guillotine gate and sluiceway, fill 
the notch in the concrete core, build up the 
roadway with compacted soil 

3 Scour hole fill Fill the scour hole at the toe of the dam on the 
downstream side with riprap 

4 Fishway decomissioning Remove the fishway culvert through the dam 
and fill with concrete, build up the roadway with 
compacted soil 

5 Spillway reinforcement Construct concrete spillway walls 

6 Low flow release valve exercise Remove debris from the upstream side of the 
valve, open and close the valve to ensure it 
operates correctly 
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3.2.14 Contaminants on the property designated the McLean Mill National Historic Site. 
2017 (states March 26, 2016). Letter from J. Adams to Ministry of Environment, 

Environmental Protection Division 
  



March 26, 2016 

 

 

Attention: Coleen Gooderham 

Ministry of Environment – Environmental Protection Division 

 

Re: Contaminants on the property designated the McLean Mill National Historic Site 

 

Dear Coleen: 

 

My wife contacted the B.C. Ministry of Environment office at Nanaimo in August of 2016.  She 

spoke to a biologist in the office who told her that they would send someone out to Port Alberni 

for an investigation if we paid the costs.  Subsequently, fisheries advised me that it was a matter 

of jurisdiction – Environment rather than Fisheries – and that my query should be directed to the 

Ministry of the Environment. 

 

In early November of 2016, I telephoned the Nanaimo office for the Ministry of Environment, 

and spoke to a gentleman by the name of Brian Vroon.  He asked me why I was talking to him.  

He was not very pleasant, very difficult to contact, and not very helpful. 

 

In my pursuit of looking for a copy of the environmental assessment for the McLean Mill 

property, I came into contact with Katelyn Dick from the B.C. Ministry of Environment.  My 

first email exchange with her was on December 6, 2016 regarding how to get access to 

information.  She was very helpful, courteous and professional.  From that initial contact, we 

progressed at a snail’s pace, but progress was being made. 

 

On Wednesday March 15, 2017, I received an email message from Katelyn in which she 

forwarded to me a response from Envirochem Services Inc. in regards to my concerns about 

contaminants at the McLean Mill site.  In a subsequent telephone conversation, she advised me 

that the tentative plans to have Mr. Hebert from the mainland inspect the McLean Mill site had 

been cancelled.  Mr. Hebert’s credentials and experience with contaminated sites was extensive.  

Until this time, the journey was painfully slow, but productive.  Katelyn Dick advised me the file 

was to be transferred to Nanaimo and a person named Genevieve Huneault would take care of 

me.  I objected and asked who her boss was.  I was told, “Leslie Payette.”  I expressed that I did 

not want a newly hired employee that would act as a liaison, that I wanted production!  Leslie 

Payette telephoned me and said that she would be my contact. 

 

Problems started with Ms. Payette telling me, “I’ll tell you how things go here.”  I told her I was 

not happy with the transfer and further delays.  She led me to believe that an inspector would go 

to the McLean Mill site either Thursday March 16, Friday March 17, or early during the week 

beginning Monday March 20. 

 

I contacted Federal Fisheries to see if they had been contacted by the Ministry of Environment 

about having a fisheries officer attend the site visit concurrently with the inspector from the 

Ministry of Environment.  Fisheries confirmed they had been contacted by the Ministry of 

Environment about the matter, but told me they would not be conducting a site visitation on the 



16th or 17th of March.  It would be the end of the next week, as the date had been set by the 

Ministry of Environment. 

 

I telephoned Leslie Payette on Monday March 20 at noon and questioned her on this information.  

She said, “How does fisheries know what we are doing?  I told my inspector to be on site early 

this week.”  I told her that Katelyn Dick and Leila Aus thought if the two agencies did the site 

visit together, that it would be a benefit.  This was set up before the transfer.  Ms. Payette said 

she would check into the status of the site visit and phone me the next day.  I asked her for a time 

and she said in the afternoon.  I suggested she could email me, so I provided her with my email 

address. 

 

The next day, Tuesday March 21, I had no contact from Leslie Payette.  The next morning, 

Wednesday March 22, I phoned her cell number, and her office.  I left a message for her to 

phone me.  From there I phoned Katelyn Dick to express my concerns and that things were not 

going well due to delays, not being phoned back and being referred to Tuesday.  Consequently, I 

phoned the office of the Deputy Minister of Environment. 

 

My concerns are as follows: 

 

 Fish kill in pond. 

 Railroad ties when track removed in front of mill building.  Where did those ties go? 

 Old mill decking (treated wood) and support pilings, also treated wood.  Where did this 

material go? 

 Level of pond is raised, creating a higher water table under the mill in a very toxic area. 

 Drainage from the dip tank, formerly used to treat lumber with pentachlorophenol, 

actually went towards the pond.  Check for overgrown culvert.  No tests done in soil in 

the direction of the pond, or done on the wooden dip tank itself. 

 Underground fuel tanks and waste oil tank on site 10 feet from the pond. 

 No tests for dioxons and furans that could still be in the ground.  These compounds are 

regulated in park zonings. 

 Two full barrels on the site that contain creosote are actively leaking. 

 Full sized former rail car tanker is/was used on site as a septic tank for the watch keeper’s 

trailer.  What does it contain?  It is leaking. 

 Ten plus years of operating a commercial sawmill with no B.C. Environment or 

WorkSafe B.C. on site. 

 Full sized bunker C rail car tanker used on site with signs of accumulated spills or leaking 

in the immediate vicinity of the rail car tanker. 

 Creek was relocated as part of the mill pond dam remediation.  Were there any 

environmental tests, and what was the oversight? 

 Two cells of toxic soil remediated on site.  Where did those cells go? 

 Hauling soil from contaminated site to private properties. 

 Dug through pond during installation of 12” water intake to hatchery.  Were any tests 

done?  Was anyone from the environment ministry on site? 

 Bricks and garbage in creek on my property from the mill site. 

 Sewage problems.  Contact V.I.H.A. 



 Burning of treated lumber on the McLean Mill site. 

 Sawmill tailings in open burn bin next to pond contain plastics, etc. 

 

Note that within the Kitsuksis watershed area, 7 human fatalities have occurred from brain 

tumors and brain cancer, 4 have occurred from other cancers and 2 individuals have crippling 

diseases.  Three of the ill or deceased played at the mill site as children.  There is more 

information available that has previously been forwarded to the proper authorities, but I suspect 

all are related to contaminate spreading from the McLean Mill site. 

 

Around my farm, I note that voles (small rodents) are gone.  Slugs are mostly absent.  I’ve had 

an abnormal calf born.  Heifer came in to heat at 3 ½ months.  I have much more information 

available to discuss.  See the photos at the end of this document that help to identify some of the 

concerns I have expressed in this letter. 

 

If I have to beg for assistance, it will not happen.  I offered to work with the B.C Ministry of the 

Environment, to go on site at the McLean Mill, to provide observations and timelines, etc. 

 

My entire farm is downstream from the McLean Mill property.  About 30 acres of my farm land 

is flooded in winter.  Much of the other 100 acres is subject to the watershed.  I am a licenced 

farm, and I sell food to people.  I intend to serve my customers in a proper and safe manner. 

 

Coleen, would you please forward copies of this letter to all the persons that will attend the 

conference call?  In the meantime, you may contact me by telephone at 250-723-9107 or by 

email to j-sadams@telus.net.    

 

Thank you for your time and consideration of my letter. 

 

Yours truly, 

John and Sharron Adams 
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3.2.15 Compliance Notice Letter, McLean Mill National Historic Site, 5633 Smith Road, 
Port Alberni, B.C. 2017. Ministry of Environment, Environmental Protection Division. Letter to 

City of Port Alberni 
  



Report Number:049250

File:UA49250Report Date:April 12, 2017

City of Port Alberni
re: McLean Mill National Historic Site 
5633 Smith Road, Port Alberni, BC, V9Y 8M1

Attn: Timothy Pley
Re: Compliance Notice Letter, File UA49250, McLean Mill National Historic Site, 5633 Smith Rd, Port Alberni, BC 

V9Y 8M1

On March 29, 2017, Ministry of Environment, Environmental Protection Division staff conducted an inspection of your 
facility, McLean Mill National Historic Site located at 5633 Smith Rd, Port Alberni, BC.  Ministry staff were accompanied 
on site by Deanna Beaudoin, Executive Director, McLean Mill Society; Mark Zenko, City of Port Alberni Facilities 
Manager; and Jamie Morton, Alberni Valley Museum.

Inspection Details:

Requirement Description: Environmental Management Act
6 (4): (4) Subject to subsection (5), a person must not introduce waste into the environment 
in such a manner or quantity as to cause pollution.

Details/Findings: Site was inspected on 2017-03-29, following up on a complaint alleging leaking barrels, fish 
kill in pond, sewage containment leaks, leaking fuel bunker C rail car, burning of rail ties. 
Other concerns noted in the complaint are not evaluated in this inspection.  Barrels viewed 
were filled with rail plates or were empty; none were noted to be leaking (see Photos 1 and 
2).  Salvage metal and other "boneyard" type items were noted in various areas around the 
site (Photo 2).  Much of the salvage items are stored for and reused by the Alberni Pacific 
Railway (APR).  Beaudoin notes that significant housekeeping will be taking place at the site 
over the next several months, including removal/organisation of most of the salvage metal, 
fencing off of some areas and new signage.  There was no evidence of a recent fish kill in 
the pond, nor were the site reps aware of one. A railcar historically used as a septic tank is 
empty, though venting allows in rainwater, which may drain to ground. There was no 
evidence that fuel was leaking below the fuel supply rail car (no hydrocarbon sheen on 
standing water), but a spill kit and spill management plan are in place (see Photo 4).  Site 
reps indicate that rail ties are not burned at the site, and no evidence of tie burning was 
noted.  Many of the rails at the site are stacked and stored for re-use by the APR.

Compliance: In

Actions to be taken:

Ministry of Environment Compliance

Environmental
Protection Division

Mailing Address: Telephone:

Facsimile:

Website: www.gov.bc.ca/env

250 751 3100

250 751 31032080-A
Labieux Rd
Nanaimo BC V9E 6J9

LAHUNSE
Highlight

LAHUNSE
Highlight

LAHUNSE
Highlight

LAHUNSE
Highlight



Attachments:
1) IR Photo Record.pdf 2017-03-29 Inspection Photo Record

Deliver via:

Email: Fax: Mail:

Hand Delivery:Registered Mail:

X

If you have any questions about this letter, please contact the undersigned.

Yours truly,

Laura Hunse

Environmental Protection Officer 

cc: Deanna Beaudoin, Executive Director, Mclean Mill Society

Below are attachments related to this inspection.

DISCLAIMER:
Please note that sections of the permit, regulation or code of practice referenced in this inspection record are for guidance
and are not the official version. Please refer to the original permit, regulation or code of practice.

To see the most up to date version of the regulations and codes of practices please visit
http://www.bclaws.ca

If you require a copy of the original permit, please contact the inspector noted on this inspection record or visit:
http://www2.gov.bc.ca/gov/topic.page?id=DF89089126D042FD96DF5D8C1D8B1E41&title=Publically%20Viewable%20A
uthorizations

It is also important to note that this inspection record does not necessarily reflect each requirement or condition of the
authorization therefore compliance is noted only for the requirements or conditions listed in the inspection record.

Ministry of Environment Compliance

Environmental
Protection Division

Mailing Address: Telephone:

Facsimile:

Website: www.gov.bc.ca/env

2080-A
Labieux Rd
Nanaimo BC V9E 6J9

250 751 3100

250 751 3103

LAHUNSE
Highlight

LAHUNSE
Highlight
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Authorization:  UA49250 Client Name: McLean Mill National Historic Site 
NRIS IR #:  49250 2017-03-29 Site Inspection Photos 
 
Photo 1 
 
Empty barrels 

 

Photo 2 
 
Foreground 
barrels under 
black tarp filled 
with rail tie 
plates; tanks in 
background are 
an oil/water 
separating 
system 
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Authorization:  UA49250 Client Name: McLean Mill National Historic Site 
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Photo 3 
 
Rail ties and 
salvage 
 
 

 

Photo 4 
 
Bunker C fuel car 
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3.2.16 Environmental Review and Opinion-McLean Mill National Historic Site, Port Alberni, 
B.C. 2017. Envirochem Services Inc. (Envirochem) 

  



 

 

 

 

 

Envirochem Services Inc. 

#206 – 267 West Esplanade 

North Vancouver, BC  V7M 1A5 

Tel.: 604-986-0233 

www.envirochem.com 

response@envirochem.com 

 

March 7, 2017 

 

City of Port Alberni 

4850 Argyle Street 

Port Alberni, BC  V9Y 1V8          Via e-mail: timothy_pley@portalberni.ca    

 
Attention: Mr. Timothy Pley, CAO 
  
Dear Mr. Pley: 
 
RE:  Environmental Review and Opinion 
 McLean Mill National Historic Site, Port Alberni, BC 

 
 

INTRODUCTION 

 

The McLean Mill National Historic Site (the “site”) is located on a 12.81 hectare site 

approximately 15km northwest of Port Alberni, BC, and is the location of a former 

steam-powered, sawmill which operated from 1926 to 1965.  The site has been inactive since 

that time, and through the cooperation of three agencies – The City of Port Alberni, British 

Columbia Heritage Trust, and Parks Canada – the site’s historic resources have been preserved 

and restored as a heritage tourist attraction (and a national historic site).  The site is 

surrounded by land used primarily for rural agricultural purposes.  An aerial photo of the site 

and property boundary is shown on Figure 1 below. 

 

Currently, a member of the public (a property owner >250 m to the south-east of the site) has 

raised potential concerns to the provincial Ministry of Environment (MOE), Environmental 

Protection Division, regarding potential environmental impact downstream onto the property 

owned by them. A previously completed environmental site investigation in 1994 and 

remediation completed in 1995 of the McLean Mill National Historic Site for the City of Port 

Alberni were completed by Envirochem Special Projects Inc.  To support a review of the 

environmental conditions of the site as they relate to neighbouring properties, the City of Port 

Alberni (the Client) retained Envirochem Services Inc. (Envirochem) to review the previous 

environmental reports completed and support answering potential questions and/or concerns 

raised by the aforementioned member of the public.   

file://///drobo-fs/Public/Services%20Inc/ADMINISTRATION/FORMS/COMPANY%20FORMS/www.envirochem.com
file://///drobo-fs/Public/Services%20Inc/ADMINISTRATION/FORMS/COMPANY%20FORMS/TEMPLATES%202011/response@envirochem.com
mailto:timothy_pley@portalberni.ca
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Figure 1. Aerial photo of the McLean Mill National Historic Site and property boundary 

(outlined in yellow) (base photo reference:  Integrated Cadastral Information Society, ICI 

Society Map Viewer 2.0). 

SCOPE OF WORK 

The scope of work completed for this project included the following: 

 Review select previous environmental reports and related documents; 

 Correspond with interested parties as required including the Client and other 

government agencies (e.g. MOE); and 

 Prepare a letter response to support answering the concerns and questions raised from 

Mr. John Adams (member of the public) about potential contamination from the 

McLean Mill site as conveyed by the MOE (Ms. Katelyn Dick) in an e-mail dated 

February 20, 2016.  

The previous environmental reports reviewed by Envirochem included the following two 

reports: 

http://www.envirochem.com/
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 McLean Mill, National Historic Site, Port Alberni, B.C., Contamination Assessment, 

prepared for City of Port Alberni by Envirochem Special Projects Inc., and dated October 

1994. 

 Soil Remediation Summary, McLean Mill National Historic Site, Port Alberni, B.C., 

prepared for City of Port Alberni by Envirochem Special Projects Inc., and dated July 

1995.  

It should be noted, Envirochem was not retained to provide answers to the concerns and 

questions in their entirety, only is as much we were able to answer based on review of the 

aforementioned reports and information obtained through correspondence with others (and 

from an environmental perspective only). 

RESPONSES TO QUESTIONS AND CONCERNS RAISED  

Based on an e-mail received by Envirochem from the MOE on February 20, 2017 (see attached), 

it is understood that the member of the public, Mr. John Adams (an owner of an approximately 

54.3 ha property located >250 m to the south-east of the mill site), raised several concerns to 

the MOE after reviewing the previous reports for the site.  After reviewing the aforementioned 

reports, and through additional correspondence with the client and others, Envirochem’s 

observations and opinions on some of the concerns raised are as follows:  

1) Mr. Adams is concerned about the fact that the dipping tank is still in the ground, he says 

that the PCP levels were above standard for a park at the time of remediation. He also 

adds that it is not roped off and kids play in it. 

Response:  With respect to the available data reviewed, and other information indicated by 

others, the concentrations of pentachlorophenol (PCP) in soil do not appear to suggest any 

significant risk to human health or the environment through direct soil ingestion or direct 

soil contact based on comparison to current soil quality guidelines and standards that may 

be applicable.  The benchmark federal Canadian Council of Ministers of the Environment 

(CCME) soil quality criterion for residential/parkland land use for PCP referred to at the time 

(0.5 mg/kg) was an interim criterion (established in 1991) and used as a screening tool only.  

The CCME soil quality guideline value established in 1997 and currently in use today for 

residential/parkland land use is 7.6 mg/kg (human health guideline/groundwater check 

value) (see attachment for additional information), and all PCP concentrations in soil 

identified based on historical sampling are within this benchmark (with the highest sample 

concentration identified being 3.49 mg/kg of PCP).  And the benchmark is intended as a 

guideline value only. 

 

http://www.envirochem.com/
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In addition, a screening level evaluation of the CCME soil ingestion guideline of 93 mg/kg or 

soil contact guideline of 11 mg/kg for residential/parkland use for PCP are both significantly 

higher than past PCP concentrations identified onsite.  Provincially, the standard for intake 

of contaminated soil is 100 mg/kg and for toxicity to soil invertebrates and plants is 

20 mg/kg for urban park (PL) and residential land (RL) use. 

 

Furthermore, although the site is designated a national historic site, it is our understanding 

that the site is not designated specifically for parkland use.  That is, national historic sites 

are located within a variety of settings and the McLean Mill site is located within a historical 

industrial land use setting.  

 

One limitation in the evaluation of the soil quality as it relates to potential PCP impacts is 

that the potential impact to groundwater resources is not readily able to be evaluated 

based on historical soil quality results with respect to current day guidelines and standards 

(i.e. the pH of soil was not regularly measured during contaminated site investigations in 

1994/1995 although current guidelines and standards evaluate potential impacts to 

groundwater based on the pH of soil). However, the measured concentrations of PCP 

identified were relatively shallow (0.1m depth or less) and above the assumed depth of the 

water table, and limited surface water and groundwater sampling conducted at the time 

(1994) did not detect concentrations of chlorophenol in surface water or groundwater. In 

addition, relatively recent surface water quality samples obtained by others in the general 

area of the mill site (on behalf of Westcoast Aquatic, Port Alberni, BC) at a pond close to 

“Chitty Bridge”, a location just below “Chitty Bridge”, and at “John’s Bridge” as part of a 

water quality monitoring program (not directly related to the mill activities) did not appear 

to indicate the presence of chlorophenols but did appear to identify potential poor water 

quality based on other parameters including total suspended solids (TSS), fecal coliform, 

nitrogen, dissolved oxygen, aluminum, phosphorous, and conductivity.  Based on this and 

other information, there does not appear to be a suggestion that potential poor water 

quality observed near the mill is a result of the former PCP use at the site.      

2) Mr. Adams is concerned about the oil tank still in the ground. 

Response: The underground storage tanks (USTs) (in the area of oil and gas shed) appear 

may have been left in place so as to not impact the ‘oil & gas shed’ structure (understood to 

be considered a heritage building). The USTs were reported to be essentially empty at the 

time of investigation, and soil quality sampling in the areas of these tanks did not suggest 

soil quality impacts at a depth that would be associated with these tanks [based on testing 

of concentrations of oil and grease, total extractable hydrocarbons (TEH), and volatile 

organic compounds (VOCs)].   

http://www.envirochem.com/
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3) Mr. Adams says that lumber stacking areas were also higher than park standards for PCP 

at time of remediation. 

Response:  See response to concern #1. 

4) Mr. Adams wonders what happened to the lumber when the treated mill was torn down? 

Was it burned on site? 

Response:  In general, it is our understanding that the mill buildings and key structures were 

restored, not torn down or demolished.  Envirochem is not aware of the specifics regarding 

any material disposal that otherwise may have occurred during the time of restoration 

activities.       

5) What happened to the two cells from the grease rack? Mr. Adams believes the new 

channel for the creek may have been dug through them. 

Response:  Envirochem is not aware of what happened to soil from the former 

bioremediation cell.    

6) The reports say the soil would need to go to a special waste dump, but Mr. Adams says it 

stayed on site. 

Response:  Envirochem is not aware of what eventually happened to the soils identified and 

characterized as special waste (under the former Special Waste Regulation) (generally 

surficial, shallow soils impacted by mineral oil and grease – i.e. surficial soil staining).  

7) Mr. Adams wonders if the arsenic tank was removed? 

Response: Envirochem is not clear on what the “arsenic tank” refers to. 

 

Please note, Envirochem only provided responses to aspects of the questions which are 

considered related to the environmental issues and that we believed we were qualified and/or 

knowledgeable enough to answer. The responses provided were not meant to address all 

aspects of the forwarded questions.  If you have questions regarding our responses, it is 

recommended to contact Envirochem for further clarification.  

  

http://www.envirochem.com/




ATTACHMENT A 

  



1

Eric Choi

From: Dick, Katelyn ENV:EX <Katelyn.Dick@gov.bc.ca>

Sent: Monday, February 20, 2017 3:36 PM

To: Eric Choi

Subject: McLean Mill Port Alberni

Hi Eric, 

 

I was given your email address from Timothy Pley. I work for the BC Ministry of Environment in compliance and I was 

assigned to respond to a complaint from a local citizen, Mr. John Adams about the mill. Mr. Adams was concerned that 

the mill was not correctly remediated and that there is still contamination which is affecting the health of local people 

and animals. The Ministry of Environment cannot speak to health issues, but we can address the environmental aspects. 

The site was remediated before our contaminated sites department existed so I don’t have much of anything on record. 

I am not an expert in site remediation as I work in compliance, so I am hoping you are able to answer some questions 

about the remediation so we can determine if the site is up to standards for a park.  

 

The complainant Mr. Adams has read over the 1994 and 1995 Envirochem reports and has several concerns. I’m not 

sure if you’ll be able to address all of them, but I thought I would send them your way. 

 

1) Mr. Adams is concerned about the fact that the dipping tank is still in the ground, he says that the PCP levels 

were above standard for a park at the time of remediation. He also adds that it is not roped off and kids play in 

it. 

2) Mr. Adams is concerned about the oil tank still in the ground. 

3) Mr. Adams says that lumber stacking areas were also higher than park standards for PCP at time of remediation. 

4) Mr. Adams wonders what happened to the lumber when the treated mill was torn down? Was it burned on site? 

5) What happened to the two cells from the grease rack? Mr. Adams believes the new channel for the creek may 

have been dug through them. 

6) The reports say the soil would need to go to a special waste dump, but Mr. Adams says it stayed on site. 

7) Mr. Adams wonders if the arsenic tank was removed?  

 

Thanks, 

 

Katelyn Dick  

B.Sc. Applied Biology 

Environmental Protection Co-op 
 

Regional Operations Branch 

Environmental Protection Division | Ministry of Environment 

200, 10470 152nd Street |Surrey, BC | V3R 0Y3 

Phone: 604 582 5234  
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Environmental Review and Opinion 
McLean Mill National Historic Site, Port Alberni, BC 

 
 

 

LIMITATIONS 

 

This letter was prepared for the exclusive use of the City of Port Alberni (the Client).  Any third 

party recipient of this letter or user of any content contained herein uses this letter and its 

contents at its sole risk, and by acceptance or use releases Envirochem Services Inc. 

(Envirochem), its affiliates, officers, employees and subcontractors from any liability for direct, 

indirect, incidental, consequential or special loss or damage or other liability of any nature 

arising from its use of the letter or reliance upon any of its content. 

In preparing this letter for the Client, Envirochem reviewed data and information, including site 

investigations, provided by the Client and third parties as well as limited information in 

Envirochem files. Envirochem has assumed this information to be accurate, complete, reliable, 

timely, non-infringing and fit for the intended purpose. Envirochem accepts no responsibility 

for any deficiency, misstatements or inaccuracy contained in this letter as a result of omissions, 

misstatements or fraudulent acts of persons interviewed. 

In addition, all environmental site investigations have an inherent risk that some conditions will 

not be detected and all documents or records summarizing such investigations will be based on 

assumptions of what exists between actual points sampled.  Actual conditions may vary 

significantly between the points investigated and all persons making use of such documents or 

records should be aware of, and accept, this risk.  

Achieving the opinions stated in this letter has required us to arrive at conclusions based upon 

the best information presently known to us. Professional judgment was exercised in reviewing 

and analyzing the information obtained and in the formulation of the opinions. 

Please note, regulatory statutes and the interpretation of regulatory statutes are subject to 

change over time. This letter is not meant to represent a legal opinion regarding environmental 

compliance with current applicable laws.   

Envirochem expressly disclaims any and all warranties in connection with this letter. This 

disclaimer of warranty includes, without limitation, any warranty that this letter has uncovered 

all potential environmental liabilities associated with the Property. Envirochem believes this 

letter to be accurate; however, Envirochem disclaims any warranty of the completeness or 

accuracy of information supplied to Envirochem that was relied upon in the preparation of this 

letter. 
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3.2.17 Sediment and Water Sampling Results-McLean Mill. 2018. TerraWest Environmental 
Inc. (TerraWest) 
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Mailing Regional 
PO Box 58 3148-F Barons Road 
Cowichan Bay, BC  Nanaimo, BC 
V0R 1N0 V9T 4B5 
 
 
D.R. Clough Consulting 
6966 Leland Road, Lantzville, B.C. 
C.C., V0R 2H0 
 
 
October 30, 2018 
 
 
Attn:  David R. Clough, R.P.Bio. 
 
 
Re:  SEDIMENT AND WATER SAMPLING RESULTS – Mclean Mill 
 
TerraWest Environmental Inc. (TerraWest) was retained by D.R. Clough Consulting (the 
‘Client’) to complete sediment and surface water sampling at 5633 Smith Road, Port 
Alberni, BC, herein referred to as the 'Subject Property' and/or the 'Site'. Historical 
industrial activities were previously identified on the Site including a lumber mill, Currently 
the Site is a historical park. TerraWest was supplied with an identified investigation area 
which, encompassed the mill’s pond, and designated sample locations supplied from 
D.R. Clough Consulting, see Figure 1 and Figure 2. 
 
1.0 FIELD ACTIVITIES 

Sediment samples were obtained at three designated sampling locations by extending a 
hand auger into the benthos of the mill’s pond and collecting approximately the top 20 
cm to 40 cm of sediment.  Captured water was carefully drained from the hand auger 
prior to sampling.  Sediment was extracted from the hand auger and placed into 
laboratory-supplied 120 mL soil jars, along with 40 mL vials using designated soil plugs 
containing methanol preservative.  The equipment was rinsed in the pond water at the 
sample location in attempt to minimize potential cross-contamination between other 
sample locations. 
 
Surface water samples were collected at three designated sampling locations utilizing 
laboratory-supplied bottles that were filled to capacity by plunging the bottle directly 
into the water with the opening of the bottle downwards first, then tipping upwards within 
the water column allowing air bubbles to escape. 
 
Photographs of the sediment and surface water sampling locations are attached to this 
letter. 



Mclean Mill Sampling Results 
D.R. Clough Consulting 

6966 Leland Road, Lantzville, BC 
TerraWest Project: DCMM18-01 

 
Page 2 of 5 

 
 

Sediment samples were analyzed by Exova for potential contaminants of concern 
(PCOCs) including benzene, toluene, ethylbenzene, total xylenes, methyl tertiary butyl 
ether, styrene (BTEXSM), light extractable petroleum hydrocarbons (LEPH), heavy 
extractable petroleum hydrocarbons (HEPH), volatile petroleum hydrocarbons (VPH), 
polycyclic aromatic hydrocarbons (PAH), metals, polychlorinated phenols, dioxins and 
furans. 
 
Surface water samples were analyzed by Exova for PCOCs including BTEXSM, EPH, VPH, 
LEPH/HEPH, PAHs and metals.  
  
2.0 STANDARDS 

Laboratory analytical results were compared to the BC Ministry of Environment and 
Climate Change Contaminated Sites Regulation (CSR) Schedule 3.4 Generic Numerical 
Sediment Criteria for freshwater sensitive sediment and Schedule 3.2 Generic Numerical 
Water Standards for freshwater aquatic life, irrigation, livestock, and drinking water use, 
herein referred to as the ‘applicable standards’.   
 
3.0 RESULTS 

A summary of analytical results is presented in the Tables 1 through 8, attached.  
 

3.1 SEDIMENT ANALYTICAL RESULTS 

Laboratory analytical results indicated the sediment sample(s) reported concentrations 
exceeding the lowest applicable standards:  
 

Sample 
ID Parameter Concentration 

CSR Schedule 3.4 
Freshwater Sediment 

Sensitive 
Sediment* Typical Sediment* 

SS18-01 

Acenaphthylene 0.22 ug/g 0.08 ug/g 0.15 ug/g 

Naphthalene 0.63 ug/g 0.24 ug/g 0.47 ug/g 

Phenanthrene 0.44 ug/g 0.32 ug/g 0.62 ug/g 

Arsenic 19 ug/g 11 ug/g 20 ug/g 

Chromium (Total) 90 ug/g 56 ug/g 110 ug/g 

Mercury 0.81 ug/g 0.3 ug/g 0.58 ug/g 

Zinc 280 ug/g 200 ug/g 380 ug/g 

Total Equivalency, 
polychlorinated 

dioxins and furans 
(PDCC and PCDF) 

0.13840 ug/kg 0.13 ug/kg 0.26 ug/kg 



Mclean Mill Sampling Results 
D.R. Clough Consulting 

6966 Leland Road, Lantzville, BC 
TerraWest Project: DCMM18-01 

 
Page 3 of 5 

 
 

SS18-02 

Arsenic 12 ug/g 11 ug/g 20 ug/g 

Chromium (Total) 90 ug/g 56 ug/g 110 ug/g 

Mercury 0.34 ug/g 0.3 ug/g 0.58 ug/g 

SS18-03 
Chromium (Total) 96 ug/g 56 ug/g 110 ug/g 

Mercury 0.33 ug/g 0.3 ug/g 0.58 ug/g 
* As per the BC CSR definitions. Sensitive Sediment standards apply; Typical Sediment standards are shown for 
comparative purposes only. 
 
All other analyzed parameters were below the applicable standards.  
 

3.2 SURFACE WATER ANALYTICAL RESULTS 

Laboratory analytical results indicated the following surface water sample(s) reported 
concentrations exceeding the lowest applicable standards:   
 

Sample ID Parameter Concentration 
CSR Schedule 3.2 

FW AQ1 IR2 LS3 DW4 

SW18-01 Cobalt 1.7 ug/L 40 ug/L 50 ug/L 1,000 
ug/L 1 ug/L 

SW18-02/ 
SW18-02A* 

Cobalt 1.9 ug/L 40 ug/L 50 ug/L 1,000 
ug/L 1 ug/L 

Cobalt 2.0 ug/L 40 ug/L 50 ug/L 1,000 
ug/L 1 ug/L 

SW18-03 Cobalt 1.7 ug/L 40 ug/L 50 ug/L 1,000 
ug/L 1 ug/L 

Notes: 

* Represents duplicate sample 
1 – Freshwater Aquatic Life     2 – Irrigation      3 – Livestock     4 – Drinking Water 

 
All other analyzed parameters were below the applicable standards.  
 

3.3 RELATIVE PERCENT DIFFERENCE ON DUPLICATE SAMPLES 

A relative percent difference (RPD) value for surface water samples of less than 20% is 
generally considered an indicator of acceptable sampling and analytical precision, as 
per the British Columbia Field Sampling Manual for Continuous Monitoring and the 
Collection of Air, Air-Emission, Water, Wastewater, Soil, Sediment and Biological Samples. 
The BC Field Sampling Manual also specifies that RPD values between 20% and 50% may 
indicate an issue with sampling or analytical precision.  It should be noted that as per the 
BC Field Sampling Manual, the values must be greater than five times the method 
detection limit to be included in the RPD calculation. 
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The RPD between the surface water sample SS18-02 and duplicate sample SS18-02A 
exceeded the 20% and 50% guidelines for aluminum at 151% and titanium at 165% 
 
All precautions were taken in the field to ensure integrity of samples was maintained and 
the potential for cross-contamination between samples was minimized.  As reported in 
the laboratory analytical reports, all samples met Exova quality assurance and quality 
control standards.  The exact reason why the RPD values exceeded the guideline is not 
known.   
 
4.0 CONCLUSIONS & RECOMMENDATIONS 

Laboratory analytical results indicated exceedances of applicable standards in both 
sediment and surface water samples obtained from the mill pond. Based on the findings 
of this sampling program, TerraWest recommends further delineation works be 
conducted to determine if sediment and surface water impacts extend beyond the 
initial sample locations.  Additionally, TerraWest recommends an assessment of the wider 
mill property and historical uses to attempt to identify the source of the contaminants 
currently identified in the pond, in addition to full review of all historic reports provided by 
DR Clough Consulting on October 23, 2018.   
 
5.0 LIMITATIONS & CLOSURE  

TerraWest Environmental Inc. has prepared this report for the exclusive use of its Client, 
D.R. Clough Consulting, and may be relied upon by the Client for their private business 
purposes.  Any other third party use of this report, or reliance placed on it, or decisions 
taken based on it, is the responsibility of such parties.  TerraWest accepts no responsibility 
for any damages suffered by any third party, or any claims made by any third party as a 
result of decisions made or actions taken, based on this report.  This report does not 
constitute any expression of legal opinion, and D.R. Clough Consulting is specifically 
advised to seek professional legal opinions with respect to applicable regulatory statutes 
in this matter.   
  
Investigations described by this report were initiated on the Subject Property at the 
request of the Client. TerraWest’s investigations were conducted in accordance with 

generally accepted practices of such environmental investigations.  No other warranties 
are made, either expressed or implied.   
 
The findings of this report are partially based on information provided to TerraWest by the 
Client and other individuals or organizations.  While TerraWest believes that information 
was provided in good faith and has attempted to verify such information where possible, 
TerraWest does not accept any responsibility for any inaccuracies, deficiencies or 
omissions contained in this report, based on the use of such information.  
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Photo 1. Looking west towards SS18-01 
(bottom left corner) and mill pond. 

Photo 2. Looking northeast towards mill pond 
outlet. 

Photo 3. Looking north towards SS18-02 in mill 
pond. 

   
Photo 4. Looking at sediment sample from 

SS18-02. 
Photo 5. Looking east towards SS18-03 in mill 

pond. 
Photo 6. Looking east from SS18-03 over mill 

pond. 
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Table 1. Summary of Sediment Analytical Results – Petroleum Hydrocarbons

Sample ID SS18-01 SS18-02 SS18-03

Matrix Sediment Sediment Sediment

Depth (m below surface grade) 0.0-0.4 0.0-0.4 0.0-0.4

Sample Date 26-Sep-18 26-Sep-18 26-Sep-18

Comments Pond Pond Pond

PARAMETERS Units

Volatile Hydrocarbons 

Benzene ug/g <0.02 <0.02 <0.02 n.s. n.s.

Toluene ug/g <0.05 <0.05 <0.05 n.s. n.s.

Ethylbenzene ug/g <0.05 <0.05 <0.05 n.s. n.s.

Total Xylenes (m,p,o) ug/g <0.05 <0.05 <0.05 n.s. n.s.

Styrene ug/g <0.05 <0.05 <0.05 n.s. n.s.

Methyl t-Butyl Ether ug/g <0.05 <0.05 <0.05 n.s. n.s.

Volatile Petroleum Hydrocarbons

VHs6-10 ug/g <50 <50 <50 n.s. n.s.

Extractable Petroleum Hydrocarbons

LEPH10-19 ug/g 49 25 <20 n.s. n.s.

HEPH19-32 ug/g 1380 348 156 n.s. n.s.

Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/g <0.03 <0.03 <0.03 0.055 0.11

Acenaphthylene ug/g 0.22 <0.03 <0.03 0.08 0.15

Anthracene ug/g <0.03 <0.03 <0.03 0.15 0.29

Benzo(a)anthracene ug/g <0.03 0.08 0.06 0.24 0.46

Benzo(a)pyrene ug/g <0.03 <0.03 <0.03 0.48 0.94

Benzo(b+j)fluoranthene ug/g <0.06 <0.06 <0.06 n.s. n.s.

Benzo(g,h,i)perylene ug/g <0.03 <0.03 <0.03 n.s. n.s.

Benzo(k)fluoranthene ug/g <0.03 <0.03 <0.03 n.s. n.s.

Chrysene ug/g <0.03 <0.03 <0.03 0.53 1.0

Dibenz(a,h)anthracene ug/g <0.03 <0.03 <0.03 0.084 0.16

Fluoranthene ug/g 0.3 0.07 0.07 1.5 2.8

Fluorene ug/g <0.03 <0.03 <0.03 0.089 0.17

Indeno(1,2,3-c,d)pyrene ug/g <0.03 <0.03 <0.03 n.s. n.s.

2-Methylnaphthalene ug/g <0.03 <0.03 <0.03 0.12 0.24

Naphthalene ug/g 0.63 <0.03 <0.03 0.24 0.47

Phenanthrene ug/g 0.44 0.10 0.06 0.32 0.62

Pyrene ug/g 0.28 <0.03 <0.03 0.54 1.1

Total PAH ug/g 2.11 0.55 0.49 10.0 20.0

Notes:  

1 - Data excerpted from Exova analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.4 Generic Numerical Sediment Standards, site-specific pathways as noted above

3 - As per the BC CSR definitions

n.s. = No applicable standard

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

Typical Sediment3

Freshwater Sediment

CSR Schedule 3.42

Analytical Results1

Total PAH is the results for following 13 individual PAHs (acenaphthene, acenaphthylene, anthracene, benz(a)anthracene, benzo(a)pyrene, chrysene, 
dibenzo(a,h)anthracene, fluoranthene, fluorene, 2-methylnaphthalene, naphthalene, phenanthrene and pyrene)

Sensitive Sediment3

Site Investigation
D.R. Clough Consulting
6966 Leland Road, Lantzville, BC
TerraWest Project: DCMM18-01 October 2018
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Table 2. Summary of Sediment Analytical Results – Metals

Sample ID SS18-01 SS18-02 SS18-03

Matrix Sediment Sediment Sediment

Depth (m below surface grade) 0.0-0.4 0.0-0.4 0.0-0.4

Sample Date 26-Sep-18 26-Sep-18 26-Sep-18

Comments Pond Pond Pond

PARAMETERS Units

Metals

Aluminum ug/g 25000 27000 27000 n.s. n.s.

Antimony ug/g 5.1 5.6 5.7 n.s. n.s.

Arsenic ug/g 19 12 11 11.0 20.0

Barium ug/g 110 130 160 n.s. n.s.

Beryllium ug/g 0.40 0.44 0.47 n.s. n.s.

Cadmium ug/g 0.55 0.3 0.3 2.2 4.2

Calcium ug/g 7300 11000 9700 n.s. n.s.

Chromium (Total) ug/g 90 90 96 56.0 110.0

Cobalt ug/g 24 27 29 n.s. n.s.

Copper ug/g 94 99 96 120.0 240.0

Iron ug/g 44000 42000 44000 n.s. n.s.

Lead ug/g 15 8.4 4 57.0 110.0

Lithium ug/g 13 14 16 n.s. n.s.

Magnesium ug/g 6900 8000 8300 n.s. n.s.

Manganese ug/g 420 660 460 n.s. n.s.

Mercury ug/g 0.81 0.34 0.33 0.3 0.58

Molybdenum ug/g 0.4 <0.10 <0.10 n.s. n.s.

Nickel ug/g 42 42 45 n.s. n.s.

Phosphorus ug/g 1400 580 510 n.s. n.s.

Potassium ug/g 680 760 760 n.s. n.s.

Selenium ug/g 2 0.6 1 n.s. n.s.

Silicon ug/g 570 430 390 n.s. n.s.

Silver ug/g 1.5 0.81 0.5 n.s. n.s.

Sodium ug/g 140 170 150 n.s. n.s.

Strontium ug/g 19 23 25 n.s. n.s.

Thallium ug/g <0.5 <0.5 <0.5 n.s. n.s.

Tin ug/g 2 1 0.8 n.s. n.s.

Titanium ug/g 1000 1300 1100 n.s. n.s.

Vanadium ug/g 150 150 160 n.s. n.s.

Zinc ug/g 280 130 97 200.0 380.0

Zirconium ug/g 5.8 6.2 5.5 n.s. n.s.

Notes:  

1 - Data excerpted from Exova analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.4 Generic Numerical Sediment Standards, site-specific pathways as noted above

3 - As per the BC CSR definitions

n.s. = No applicable standard

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

CSR Schedule 3.42

Analytical Results1

Sensitive Sediment3 Typical Sediment3

Freshwater Sediment

Site Investigation
D.R. Clough Consulting
6966 Leland Road, Lantzville, BC
TerraWest Project: DCMM18-01 October 2018
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Table 3. Summary of Sediment Analytical Results – Phenols

Sample ID SS18-01 SS18-02 SS18-03

Matrix Sediment Sediment Sediment

Depth (m below surface grade) 0.0-0.4 0.0-0.4 0.0-0.4

Sample Date 26-Sep-18 26-Sep-18 26-Sep-18

Comments Pond Pond Pond

PARAMETERS Units

Chlorinated Phenols

Monochlorophenols ug/g <0.05 <0.05 <0.05 n.s. n.s.

Dichlorophenols ug/g <0.05 <0.05 <0.05 n.s. n.s.

Trichlorophenols ug/g <0.05 <0.05 <0.05 n.s. n.s.

Tetrachlorophenols ug/g <0.05 <0.05 <0.05 n.s. n.s.

Pentachlorophenol ug/g <0.02 <0.02 <0.02 0.4 0.8

Total Chlorophenols ug/g <0.05 <0.05 <0.05 n.s. n.s.

Notes:  

1 - Data excerpted from Exova analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.4 Generic Numerical Sediment Standards, site-specific pathways as noted above

3 - As per the BC CSR definitions

n.s. = No applicable standard

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

Analytical Results1

Sensitive Sediment3 Typical Sediment3

Freshwater Sediment

CSR Schedule 3.42

Site Investigation
D.R. Clough Consulting
6966 Leland Road, Lantzville, BC
TerraWest Project: DCMM18-01 October 2018
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Table 4. Summary of Sediment Analytical Results – Dioxins and Furans

SS18-01 SS18-02 SS18-03

Sediment Sediment Sediment

Depth (m below surface grade) 0.0-0.4 0.0-0.4 0.0-0.4

Sample Date 26-Sep-18 26-Sep-18 26-Sep-18

Comments Pond Pond Pond

PARAMETERS Units

Dioxins

2,3,7,8-TCDD ng/kg 2.1 n.d. n.d. n.s. n.s.

Total TCDD ng/kg 30 2.9 2.1 n.s. n.s.

1,2,3,7,8-PeCDD ng/kg 32 2.6 n.d. n.s. n.s.

Total PeCDD ng/kg 140 2.9 n.d. n.s. n.s.

1,2,3,4,7,8-HxCDD ng/kg 76 n.d. n.d. n.s. n.s.

1,2,3,6,7,8-HxCDD ng/kg 210 5.4 n.d. n.s. n.s.

1,2,3,7,8,9-HxCDD ng/kg 81 2.7 1.3 n.s. n.s.

Total HxCDD ng/kg 1100 45 28 n.s. n.s.

1,2,3,4,6,7,8-HpCDD ng/kg 3800 140 41 n.s. n.s.

Total HpCDD ng/kg 7200 350 89 n.s. n.s.

OCDD ng/kg 11000 1300 320 n.s. n.s.

Toxic Equivalency* ng/kg 112 5.5 1.2 n.s. n.s.

ug/kg (ppb) 0.1120 0.0055 0.001 n.s. n.s.

Furans

2,3,7,8-TCDF ng/kg 4.2 n.d. n.d. n.s. n.s.

Total TCDF ng/kg 88 17 8.2 n.s. n.s.

1,2,3,7,8-PeCDF ng/kg 7.2 0.72 n.d. n.s. n.s.

2,3,4,7,8-PeCDF ng/kg 9.7 1.2 n.d. n.s. n.s.

Total PeCDF ng/kg 280 19 25 n.s. n.s.

1,2,3,4,7,8-HxCDF ng/kg 31 1.1 n.d. n.s. n.s.

1,2,3,6,7,8-HxCDF ng/kg 30 1.9 0.94 n.s. n.s.

1,2,3,7,8,9-HxCDF ng/kg 14 n.d. n.d. n.s. n.s.

2,3,4,6,7,8-HxCDF ng/kg 54 2.6 0.78 n.s. n.s.

Total HxCDF ng/kg 870 32 14 n.s. n.s.

1,2,3,4,6,7,8-HpCDF ng/kg 830 27 6.1 n.s. n.s.

1,2,3,4,7,8,9-HpCDF ng/kg 95 2.4 0.8 n.s. n.s.

Total HpCDF ng/kg 3600 110 23 n.s. n.s.

OCDF ng/kg 2000 91 18 n.s. n.s.

Toxic Equivalency*        ng/kg 26 1.3 0.47 n.s. n.s.

ug/kg (ppb) 0.026 0.001 0.0005 n.s. n.s.

Total Equivalency, polychlorinated dioxins 
and furans (PDCC and PCDF)*

ug/kg (ppb) 0.13840 0.00678 0.00170 0.13** 0.26**

Notes:  

1 - Data excerpted from Exova analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.4 Generic Numerical Sediment Standards, site-specific pathways as noted above

n.d. = Less than the laboratory method detection limit

n.s. = No applicable standard

 *Calculated based on World Health Organization Toxic Equivalency System (WHO-TEQs)

** = Standard has been converted to ug/kg to correspond with laboratory results

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

Typical Sediment3

CSR Schedule 3.4

Freshwater Sediment

Analytical Results1

Matrix

Sample ID

Sensitive Sediment3

Site Investigation
D.R. Clough Consulting
6966 Leland Road, Lantzville, BC
TerraWest Project: DCMM18-01 October 2018
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Table 5. Summary of Surface Water Analytical Results - Petroleum Hydrocarbons

Sample ID SS18-01 SS18-02 SS18-03

Matrix Surface Water Surface Water Surface Water

Sample Date 26-Sep-18 26-Sep-18 26-Sep-18

Comments Pond Pond Pond

PARAMETERS Units

Mono-Aromatic Hydrocarbons

Benzene ug/L <0.5 <0.5 <0.5 400 n.s. n.s. 5

Ethylbenzene ug/L <0.5 <0.5 <0.5 2,000 n.s. n.s. 140

Methyl t-Butyl Ether ug/L <0.5 <0.5 <0.5 34,000 n.s. 11,000 95

Styrene ug/L <0.5 <0.5 <0.5 720 n.s. n.s. 800

Toluene ug/L <0.5 <0.5 <0.5 5 n.s. n.s. 60

Total Xylenes (m,p,o) ug/L <0.5 <0.5 <0.5 300 n.s. n.s. 90

Volatile Petroleum Hydrocarbons

VPHw(VHw6-10 minus BTEX) ug/L <50 <50 <50 1,500 n.s. n.s. n.s.

VHw6-10 ug/L <50 <50 <50 15,000 15,000 15,000 15,000

Extractable Hydrocarbons

EPHw10-19 ug/L <200 <200 <200 5,000 5,000 5,000 5,000

LEPHw ug/L <200 <200 <200 500 n.s. n.s. n.s.

EPHw19-32 ug/L <200 <200 <200 n.s. n.s. n.s. n.s.

HEPHw ug/L <200 <200 <200 n.s. n.s. n.s. n.s.

Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/L <0.1 <0.1 <0.1 60 n.s. n.s. 250

Acenaphthylene ug/L <0.1 <0.1 <0.1 n.s. n.s. n.s. n.s.

Acridine ug/L <0.05 <0.05 <0.05 0.5 n.s. n.s. n.s.

Anthracene ug/L <0.1 <0.1 <0.1 1 n.s. n.s. 1,000

Benzo(a)anthracene ug/L <0.01 <0.01 <0.01 1 n.s. n.s. 0.07

Benzo(a)pyrene ug/L <0.01 <0.01 <0.01 0.1 n.s. n.s. 0.01

Benzo(b+j)fluoranthene ug/L <0.02 <0.02 <0.02 n.s. n.s. n.s. n.s.

Benzo(g,h,i)perylene ug/L <0.1 <0.1 <0.1 n.s. n.s. n.s. n.s.

Benzo(k)fluoranthene ug/L <0.02 <0.02 <0.02 n.s. n.s. n.s. n.s.

Chrysene ug/L <0.1 <0.1 <0.1 1 n.s. n.s. 7

Dibenz(a,h)anthracene ug/L <0.01 <0.01 <0.01 n.s. n.s. n.s. 0.01

Fluoranthene ug/L <0.1 <0.1 <0.1 2 n.s. n.s. 150

Fluorene ug/L <0.1 <0.1 <0.1 120 n.s. n.s. 150

Indeno(1,2,3-c,d)pyrene ug/L <0.1 <0.1 <0.1 n.s. n.s. n.s. n.s.

Naphthalene ug/L <0.1 <0.1 <0.1 10 n.s. n.s. 80

Phenanthrene ug/L <0.1 <0.1 <0.1 3 n.s. n.s. n.s.

Pyrene ug/L <0.02 <0.02 <0.02 0.2 n.s. n.s. 100

Quinoline ug/L <0.01 <0.01 <0.01 34 n.s. n.s. 0.05

Notes:  

1 - Data excerpted from Exova analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards, site-specific pathways as noted above

n.s. = No applicable standard

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

CSR Schedule 3.22

Analytical Results1

Freshwater Aquatic 
Life

Irrigation Livestock Drinking Water

Site Investigation
D.R. Clough Consulting
6966 Leland Road, Lantzville, BC
TerraWest Project: DCMM18-01 October 2018
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Table 6. Summary of Surface Water Analytical Results - Metals

Sample ID SS18-01 SS18-02 SS18-02A SS18-03

Matrix Surface Water Surface Water Surface Water Surface Water

Sample Date 26-Sep-18 26-Sep-18 26-Sep-18 26-Sep-18

Comments Pond Pond Pond Pond

PARAMETERS Units

Hardness as CaCO3 mg/L 110 116 118 109 n.s. n.s. n.s. n.s.

Total Metals

Aluminum ug/L 27 32 230 28 n.s. 5,000 5,000 9,500

Antimony ug/L 0.19 0.20 0.22 0.19 90 n.s. n.s. 6

Arsenic ug/L 0.8 0.8 1.0 0.8 50 100 25 10

Barium ug/L 34 37 38 34 10,000 n.s. n.s. 1,000

Beryllium ug/L <0.05 <0.05 <0.05 <0.05 1.5 100 100 8

Bismuth ug/L <0.1 <0.1 <0.1 <0.1 n.s. n.s. n.s. n.s.

Boron ug/L 44 45 47 40 12,000 500 to 6,0003 5,000 5,000

Cadmium ug/L <0.01 <0.01 <0.01 <0.01 0.5 to 4H 5 80 5

Chromium ug/L <0.05 <0.05 0.46 <0.05 10 (CrIV)/90 (CrIII) 8 (CrIV)/5 (CrIII) 50 (CrIV)/50 (CrIII) 50 (CrIV)/6,000 (CrIII)

Cobalt ug/L 1.7 1.9 2.0 1.7 40 50 1,000 1

Copper ug/L 0.6 0.6 1.2 0.7 20 to 90H 200 300 1,500

Iron ug/L 2000 2200 2500 2300 n.s. 5,000 n.s. 6,500

Lead ug/L 0.03 0.02 0.07 0.03 40 to 160H 200 100 10

Lithium ug/L <0.5 <0.5 <0.5 <0.5 n.s. 2,500 5,000 8

Manganese ug/L 2700 3100 3100 2700 n.s. 200 n.s. 1,500

Molybdenum ug/L 0.03 0.02 0.04 0.02 10,000 10 to 304 50 250

Nickel ug/L 0.8 0.8 1.1 0.7 250 to 1,500H 200 1,000 80

Selenium ug/L <0.2 <0.2 <0.2 <0.2 20 205 or 506 30 10

Silver ug/L <0.01 <0.01 <0.01 <0.01 0.5 to 15H n.s. n.s. 20

Strontium ug/L 66 70 71 64 n.s. n.s. n.s. 2,500

Tellurium ug/L <0.05 <0.05 <0.05 <0.05 n.s. n.s. n.s. n.s.

Thallium ug/L <0.01 <0.01 <0.01 <0.01 3 n.s. n.s. n.s.

Thorium ug/L <0.05 <0.05 <0.05 <0.05 n.s. n.s. n.s. n.s.

Tin ug/L <0.1 <0.1 <0.1 <0.1 n.s. n.s. n.s. 2,500

Titanium ug/L 1.9 1.7 18 1.7 1,000 n.s. n.s. n.s.

Uranium ug/L <0.01 <0.01 <0.01 <0.01 85 10 200 20

Vanadium ug/L 0.17 0.12 1.0 0.1 n.s. 100 100 20

Zinc ug/L 5.0 5.1 5.4 5.1 75 to 2,400H 1,000 to 5,000H 2,000 3,000

Zirconium ug/L <0.1 <0.1 0.1 <0.1 n.s. n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Exova analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards, site-specific pathways as noted above

3 - The standard for boron is crop specific with the lowest of the range noted above

4 - The standard for molybdenum varies with site-specific factors.  The lowest of the range is noted above. 

5 - The standard for selenium is for continuous applications on crops

6 - The standard for selenium is for intermittent application on crops

n.s. = No applicable standard

H = Standard is hardness dependant and is specific to each sample with the range noted above

- = Parameter not analyzed

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

CSR Schedule 3.22

Analytical Results1

Irrigation Livestock Drinking WaterFreshwater Aquatic 
Life

Site Investigation
D.R. Clough Consulting
6966 Leland Road, Lantzville, BC
TerraWest Project: DCMM18-01 October 2018
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Table 7. Summary of Surface Water Analytical Results – Routine Parameters

Sample ID SS18-01 SS18-02 SS18-02A SS18-03

Matrix Surface Water Surface Water Surface Water Surface Water

Sample Date 43369 43369 43369 43,369.00

Comments Pond Pond Pond Pond

PARAMETERS Units

Routine Parameters

Calcium mg/L 37 39 40 36 n.s. n.s. 1,000 n.s.

Magnesium mg/L 4.3 4.5 4.6 4.3 n.s. n.s. n.s. n.s.

Potassium mg/L 1.0 1.1 1.1 1 n.s. n.s. n.s. n.s.

Silicon mg/L 5.6 6.0 6.2 5.6 n.s. n.s. n.s. n.s.

Sodium mg/L 2.1 2.2 2.1 2 n.s. n.s. n.s. 200

Sulphur mg/L 1.80 1.90 1.9 1.7 n.s. n.s. n.s. n.s.

Hardness as CaCO3 mg/L 110 116 118 109 n.s. n.s. n.s. n.s.

Notes:  

1 - Data excerpted from Exova analytical reports; units as indicated

2 - BC Contaminated Sites Regulation (CSR) Schedule 3.2 Generic Numerical Water Standards, site-specific pathways as noted above

n.s. = No applicable standard

* = Standard has been converted to mg/L to correspond with laboratory results

< = Less than the laboratory method detection limit

Bold, underlined, and shaded grey indicates concentration exceeds lowest of the applicable standards

CSR Schedule 3.22

Analytical Results1

Irrigation Drinking WaterLivestockFreshwater Aquatic 
Life

Site Investigation
D.R. Clough Consulting
6966 Leland Road, Lantzville, BC
TerraWest Project: DCMM18-01 October 2018
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Table 8. Relative Percent Difference of Field Duplicate Samples

Sample ID SS18-02 SS18-02A

Matrix Surface Water Surface Water

Sample Date 26-Sep-18 26-Sep-18

PARAMETERS

Hardness as CaCO3 116 118 1.71

Aluminum 32 230 151.15

Antimony 0.2 0.22 9.52

Arsenic 0.8 1 22.22

Barium 37 38 2.67

Beryllium <0.05 <0.05 *

Bismuth <0.1 <0.1 *

Boron 45 47 4.35

Cadmium <0.01 <0.01 *

Chromium <0.05 0.46 *

Cobalt 1.9 2.0 5.13

Copper 0.6 1.2 *

Iron 2200 2500 12.77

Lead 0.02 0.07 *

Lithium <0.5 <0.5 *

Manganese 3100 3100 0.00

Molybdenum 0.02 0.04 *

Nickel 0.8 1.1 *

Selenium <0.2 <0.2 *

Silver <0.01 <0.01 *

Strontium 70 71 1.42

Tellurium <0.05 <0.05 *

Thallium <0.01 <0.01 *

Thorium <0.05 <0.05 *

Tin <0.1 <0.1 *

Titanium 1.7 18 165.48

Uranium <0.01 <0.01 *

Vanadium 0.12 1 *

Zinc 5.1 5.4 5.71

Zirconium <0.1 0.1 *

Notes:  

1 - RPD values below 20% are generally considered acceptable sampling and analytical precision as per the BC Field Sampling Manual

Bold, underlined, and shaded indicates concentration exceeds lowest of the applicable standards

Analytical Results

Relative Percent 
Difference (RPD) 1

* RPD not calculated as both values did not exceed 5 times the laboratory method detection limit, or the parameter did not have a 
method detection limit listed

Site Investigation
D.R. Clough Consulting
6966 Leland Road, Lantzville, BC
TerraWest Project: DCMM18-01 October 2018
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Report Transmission Cover Page

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Contact Company Address

Accounts Payable TerraWest Environmental Inc. 206, 2800 Bryn Maur Road
Victoria, BC V9B 3T4

Phone: (866) 500-1553 Fax: (250) 389-1554

Email: ap@terrawest.ca

Delivery Format Deliverables

Email - Single Report PDF Invoice

Derek Nickel TerraWest Environmental Inc. 3148 F Barons Road
Nanaimo, BC V9T 4B5

Phone: (866) 500-1553 Fax:

Email: dnickel@terrawest.ca

Delivery Format Deliverables

Email - Merge Reports PDF COC / Test Report

Email - Single Report PDF COA

Email - Single Report Standard Crosstab Test Report

Erich Bell TerraWest Environmental Inc. 3148 Unit G Barons Road
Nanaimo, BC V9T 4B5

Phone: (866) 500-1553 Fax:

Email: ebell@terrawest.ca

Delivery Format Deliverables

Email - Multiple Reports By Lot PDF COC / Test Report

Email - Multiple Reports By Lot PDF COR

Email - Multiple Reports By Lot Standard Crosstab Test Report

Email - Single Report PDF COC / COA

Notes To Clients:

• Reduction of analytical volume was necessary for metals analysis to bring results within the analytical range for samples.  Detection
limits are adjusted accordingly.

Sep 28, 2018 -

• Dioxin and furan analysis was performed by a subcontract laboratory. See attached 7 page report PR182812.Oct 22, 2018 -

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form.pdfTerms and Conditions:



Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Reference Number 1300986-1 1300986-2 1300986-3

Sample Date Sep 26, 2018 Sep 26, 2018 Sep 26, 2018

Sample Time NA NA NA

Sample Location

Sample Description SS18-02 SS18-03SS18-01

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Prep Dried, sieve -325 Dried, sieve -325 Dried, sieve -325

Aluminum Strong Acid Extractable µg/g 25000 27000 27000 0.5

Antimony Strong Acid Extractable µg/g 5.1 5 5.6 .7 1.5

Arsenic Strong Acid Extractable µg/g 19 12 11 0.35

Barium Strong Acid Extractable µg/g 110 130 160 0.2

Beryllium Strong Acid Extractable µg/g 0.40 0 0.44 .47 0.01

Cadmium Strong Acid Extractable µg/g 0.55 0 0.3 .3 0.05

Calcium Strong Acid Extractable µg/g 7300 11000 9700 0.5

Chromium Strong Acid Extractable µg/g 90 90 96 0.1

Cobalt Strong Acid Extractable µg/g 24 27 29 0.1

Copper Strong Acid Extractable µg/g 94 99 96 0.1

Iron Strong Acid Extractable µg/g 44000 42000 44000 0.02

Lead Strong Acid Extractable µg/g 15 8 4.4 0.5

Lithium Strong Acid Extractable µg/g 13 14 16 0.15

Magnesium Strong Acid Extractable µg/g 6900 8000 8300 1

Manganese Strong Acid Extractable µg/g 420 660 460 0.05

Mercury Strong Acid Extractable µg/g 0.81 0 0.34 .33 0.003

Molybdenum Strong Acid Extractable µg/g 0.4 <0 <0.10 .10 0.1

Nickel Strong Acid Extractable µg/g 42 42 45 0.25

Phosphorus Strong Acid Extractable µg/g 1400 580 510 0.5

Potassium Strong Acid Extractable µg/g 680 760 760 2

Selenium Strong Acid Extractable µg/g 2 0 1.6 0.5

Silicon Strong Acid Extractable µg/g 570 430 390 0.25

Silver Strong Acid Extractable µg/g 1.5 0 0.81 .5 0.4

Sodium Strong Acid Extractable µg/g 140 170 150 5

Strontium Strong Acid Extractable µg/g 19 23 25 0.05

Thallium Strong Acid Extractable µg/g <0.5 <0 <0.5 .5 0.5

Tin Strong Acid Extractable µg/g 2 1 0.8 0.5

Titanium Strong Acid Extractable µg/g 1000 1300 1100 0.1

Vanadium Strong Acid Extractable µg/g 150 150 160 0.2

Zinc Strong Acid Extractable µg/g 280 130 97 0.05

Zirconium Strong Acid Extractable µg/g 5.8 6 5.2 .5 0.1

Prep Sieve 230 mesh Done Done Done

Soil Acidity

pH 1:2 Soil:Water pH 5.1 5 6.7 .0 0.5

Mono-Aromatic Hydrocarbons - Soil

Benzene Dry Weight µg/g <0.02 <0 <0.02 .02 0.02

Toluene Dry Weight µg/g <0.05 <0 <0.05 .05 0.05

Ethylbenzene Dry Weight µg/g <0.05 <0 <0.05 .05 0.05

https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form.pdfTerms and Conditions:
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Reference Number 1300986-1 1300986-2 1300986-3

Sample Date Sep 26, 2018 Sep 26, 2018 Sep 26, 2018

Sample Time NA NA NA

Sample Location

Sample Description SS18-02 SS18-03SS18-01

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Mono-Aromatic Hydrocarbons - Soil - Continued

Total Xylenes (m,p,o) Dry Weight µg/g <0.05 <0 <0.05 .05 0.05

Styrene Dry Weight µg/g <0.05 <0 <0.05 .05 0.05

Methyl t-Butyl Ether Dry Weight µg/g <0.05 <0 <0.05 .05 0.05

Toluene-d8 Surrogate % 100.68 114 101.82 .10 80-120

Dibromofluoromethane Surrogate % 107.56 102 110.86 .44 80-120

4-Bromofluorobenzene Surrogate % 105.84 109 101.52 .70 80-120

Methanol Field Preservation Yes Yes Yes

Volatile Petroleum Hydrocarbons - Soil

VHs6-10 Dry Weight µg/g <50 <50 <50 50

VPHs (VHs6-10 minus
BTEX)

Dry Weight µg/g <50 <50 <50 50

Field Preservation

Methanol Field Preservation Yes Yes Yes

Extractable Petroleum Hydrocarbons - Soil

EPHs10-19 Dry Weight µg/g 51 25 <20 20

EPHs19-32 Dry Weight µg/g 1380 348 156 20

LEPHs Dry Weight µg/g 49 25 <20 20

HEPHs Dry Weight µg/g 1380 348 156 20

2-Methylnonane Surrogate % 86 96 88 60-140

Soil % Moisture

Moisture Soil % Moisture % 85.2 80 78.50 .6 0.1

Polycyclic Aromatic Hydrocarbons - Soil

2-Methylnaphthalene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Acenaphthene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Acenaphthylene Dry Weight µg/g 0.22 <0 <0.03 .03 0.03

Anthracene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Benzo(a)anthracene Dry Weight µg/g <0.03 0 0.08 .06 0.03

Benzo(a)pyrene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Benzo(b+j)fluoranthene Dry Weight µg/g <0.06 <0 <0.06 .06 0.06

Benzo(g,h,i)perylene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Benzo(k)fluoranthene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Chrysene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Dibenzo(a,h)anthracene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Fluoranthene Dry Weight µg/g 0.30 0 0.07 .07 0.03

Fluorene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Indeno(1,2,3-c,d)pyrene Dry Weight µg/g <0.03 <0 <0.03 .03 0.03

Naphthalene Dry Weight µg/g 0.63 <0 <0.03 .03 0.03

Phenanthrene Dry Weight µg/g 0.44 0 0.10 .06 0.03

Pyrene Dry Weight µg/g 0.28 <0 <0.03 .03 0.03

https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form.pdfTerms and Conditions:
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Reference Number 1300986-1 1300986-2 1300986-3

Sample Date Sep 26, 2018 Sep 26, 2018 Sep 26, 2018

Sample Time NA NA NA

Sample Location

Sample Description SS18-02 SS18-03SS18-01

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

PAH - Soil - Surrogate Recovery

2-Fluorobiphenyl PAH - Surrogate % 113.89 106 99.80 .34 50-130

Naphthalene-d8 PAH - Surrogate % 95.81 94 94.76 .17 50-130

p-Terphenyl-d14 PAH - Surrogate % 99.26 107 109.12 .66 60-130

Quinoline-d7 PAH - Surrogate % 84.98 89 94.76 .41 50-130

Chlorinated Phenols - Soil

Monochlorophenols Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Dichlorophenols Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Trichlorophenols Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Tetrachlorophenols Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Pentachlorophenol Dry Weight mg/kg <0.02 <0 <0.02 .02 0.02

Total Chlorophenols Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Chlorinated Phenols - Soil - Surrogate Recovery

2,4,6-Tribromophenol PCP - Surrogate % 44 49 48 50-140

https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form.pdfTerms and Conditions:
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
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W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Reference Number 1300986-4 1300986-5 1300986-6

Sample Date Sep 26, 2018 Sep 26, 2018 Sep 26, 2018

Sample Time NA NA NA

Sample Location

Sample Description SW18-02 SW18-02ASW18-01

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Routine Water

Hardness Total mg CaCO3/L 110 116 118 1

Trace Metals Total

Aluminum Total µg/L 27 32 230 1

Antimony Total µg/L 0.19 0 0.20 .22 0.02

Arsenic Total µg/L 0.8 0 1.8 .0 0.1

Barium Total µg/L 34 37 38 0.1

Beryllium Total µg/L <0.05 <0 <0.05 .05 0.05

Bismuth Total µg/L <0.1 <0 <0.1 .1 0.1

Boron Total µg/L 44 45 47 2

Cadmium Total µg/L <0.01 <0 <0.01 .01 0.01

Chromium Total µg/L <0.05 <0 0.05 .46 0.05

Cobalt Total µg/L 1.7 1 2.9 .0 0.02

Copper Total µg/L 0.6 0 1.6 .2 0.2

Iron Total µg/L 2000 2200 2500 2

Lead Total µg/L 0.03 0 0.02 .07 0.01

Lithium Total µg/L <0.5 <0 <0.5 .5 0.5

Manganese Total µg/L 2700 3100 3100 1

Molybdenum Total µg/L 0.03 0 0.02 .04 0.02

Nickel Total µg/L 0.8 0 1.8 .1 0.2

Selenium Total µg/L <0.2 <0 <0.2 .2 0.2

Silver Total µg/L <0.01 <0 <0.01 .01 0.01

Strontium Total µg/L 66 70 71 0.1

Tellurium Total µg/L <0.05 <0 <0.05 .05 0.05

Thallium Total µg/L <0.01 <0 <0.01 .01 0.01

Thorium Total µg/L <0.05 <0 <0.05 .05 0.05

Tin Total µg/L <0.1 <0 <0.1 .1 0.1

Titanium Total µg/L 1.9 1 18.7 0.1

Uranium Total µg/L <0.01 <0 <0.01 .01 0.01

Vanadium Total µg/L 0.17 0 1.12 .0 0.05

Zinc Total µg/L 5.0 5 5.1 .4 0.5

Zirconium Total µg/L <0.1 <0 0.1 .1 0.1

Calcium Total µg/L 37000 39000 40000 10

Magnesium Total µg/L 4300 4500 4600 20

Potassium Total µg/L 1000 1100 1100 40

Silicon Total µg/L 5600 6000 6200 5

Sodium Total µg/L 2100 2200 2100 100

Sulfur Total µg/L 1800 1900 1900 20
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Reference Number 1300986-4 1300986-5 1300986-7

Sample Date Sep 26, 2018 Sep 26, 2018 Sep 26, 2018

Sample Time NA NA NA

Sample Location

Sample Description SW18-02 SW18-03SW18-01

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Mono-Aromatic Hydrocarbons - Water

Benzene µg/L <0.5 <0 <0.5 .5 0.5

Ethylbenzene µg/L <0.5 <0 <0.5 .5 0.5

Methyl t-Butyl Ether µg/L <0.5 <0 <0.5 .5 0.5

Styrene µg/L <0.5 <0 <0.5 .5 0.5

Toluene µg/L <0.5 <0 <0.5 .5 0.5

Total Xylenes (m,p,o) µg/L <0.5 <0 <0.5 .5 0.5

Dibromofluoromethane Surrogate % 97.24 105 92.90 .86 80-120

Toluene-d8 Surrogate % 109.50 116 111.52 .00 80-120

4-Bromofluorobenzene Surrogate % 112.04 116 106.90 .02 80-120

Volatile Petroleum Hydrocarbons - Water

VPHw (VHw6-10 minus
BTEX)

µg/L <50 <50 <50 50

VHw6-10 µg/L <50 <50 <50 50

Extractable Petroleum Hydrocarbons - Water

2-Methylnonane Surrogate % 130 110 120 60-140

EPHw10-19 µg/L <200 <200 <200 200

EPHw19-32 µg/L <200 <200 <200 200

LEPHw µg/L <200 <200 <200 200

HEPHw µg/L <200 <200 <200 200

Polycyclic Aromatic Hydrocarbons - Water

Acenaphthene µg/L <0.1 <0 <0.1 .1 0.1

Acenaphthylene µg/L <0.1 <0 <0.1 .1 0.1

Acridine µg/L <0.05 <0 <0.05 .05 0.05

Anthracene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(a)anthracene µg/L <0.01 <0 <0.01 .01 0.01

Benzo(a)pyrene µg/L <0.01 <0 <0.01 .01 0.01

Benzo(b+j)fluoranthene µg/L <0.02 <0 <0.02 .02 0.02

Benzo(g,h,i)perylene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(k)fluoranthene µg/L <0.02 <0 <0.02 .02 0.02

Chrysene µg/L <0.1 <0 <0.1 .1 0.1

Dibenzo(a,h)anthracene µg/L <0.01 <0 <0.01 .01 0.01

Fluoranthene µg/L <0.1 <0 <0.1 .1 0.1

Fluorene µg/L <0.1 <0 <0.1 .1 0.1

Indeno(1,2,3-c,d)pyrene µg/L <0.1 <0 <0.1 .1 0.1

Naphthalene µg/L <0.1 <0 <0.1 .1 0.1

Phenanthrene µg/L <0.1 <0 <0.1 .1 0.1

Pyrene µg/L <0.02 <0 <0.02 .02 0.02

Quinoline µg/L <0.01 <0 <0.01 .01 0.01
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Reference Number 1300986-4 1300986-5 1300986-7

Sample Date Sep 26, 2018 Sep 26, 2018 Sep 26, 2018

Sample Time NA NA NA

Sample Location

Sample Description SW18-02 SW18-03SW18-01

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

PAH - Water - Surrogate Recovery

2-Fluorobiphenyl PAH - Surrogate % 74.55 66 60.43 .85 50-130

p-Terphenyl-d14 PAH - Surrogate % 92.81 67 65.35 .99 60-130

Naphthalene-d8 PAH - Surrogate % 90.45 88 84.80 .46 50-130

Quinoline-d7 PAH - Surrogate % 88.54 69 66.80 .71 50-130

https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form.pdfTerms and Conditions:
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Reference Number 1300986-7

Sample Date Sep 26, 2018

Sample Time NA

Sample Location

Sample Description SW18-03

Matrix Water

Analyte Units Results Results Results Nominal Detection
Limit

Routine Water

Hardness Total mg CaCO3/L 109 1

Trace Metals Total

Aluminum Total µg/L 28 1

Antimony Total µg/L 0.19 0.02

Arsenic Total µg/L 0.8 0.1

Barium Total µg/L 34 0.1

Beryllium Total µg/L <0.05 0.05

Bismuth Total µg/L <0.1 0.1

Boron Total µg/L 40 2

Cadmium Total µg/L <0.01 0.01

Chromium Total µg/L <0.05 0.05

Cobalt Total µg/L 1.7 0.02

Copper Total µg/L 0.7 0.2

Iron Total µg/L 2300 2

Lead Total µg/L 0.03 0.01

Lithium Total µg/L <0.5 0.5

Manganese Total µg/L 2700 1

Molybdenum Total µg/L 0.02 0.02

Nickel Total µg/L 0.7 0.2

Selenium Total µg/L <0.2 0.2

Silver Total µg/L <0.01 0.01

Strontium Total µg/L 64 0.1

Tellurium Total µg/L <0.05 0.05

Thallium Total µg/L <0.01 0.01

Thorium Total µg/L <0.05 0.05

Tin Total µg/L <0.1 0.1

Titanium Total µg/L 1.7 0.1

Uranium Total µg/L <0.01 0.01

Vanadium Total µg/L 0.10 0.05

Zinc Total µg/L 5.1 0.5

Zirconium Total µg/L <0.1 0.1

Calcium Total µg/L 36000 10

Magnesium Total µg/L 4300 20

Potassium Total µg/L 1000 40

Silicon Total µg/L 5600 5

Sodium Total µg/L 2000 100

Sulfur Total µg/L 1700 20
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Mathieu Simoneau

Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Chlorinated Phenols - Soil
Blanks Units Measured Lower Limit Upper Limit Passed QC

ng/mL2-Chlorophenol -0.08 0.080 yes

ng/mL3-Chlorophenol -0.08 0.080 yes

ng/mL4-Chlorophenol -0.08 0.080 yes

ng/mL4-Chloro-3-methylphenol -0.08 0.080 yes

ng/mL2,6-Dichlorophenol -0.08 0.080 yes

ng/mL2,3-Dichlorophenol -0.08 0.080 yes

ng/mL2,4 & 2,5-Dichlorophenol -0.08 0.080 yes

ng/mL3,4-Dichlorophenol -0.08 0.080 yes

ng/mL3,5-Dichlorophenol -0.08 0.080 yes

ng/mL2,3,4-Trichlorophenol -0.08 0.080 yes

ng/mL2,3,5-Trichlorophenol -0.08 0.080 yes

ng/mL2,3,6-Trichlorophenol -0.08 0.080 yes

ng/mL2,4,5-Trichlorophenol -0.08 0.080 yes

ng2,4,6-Trichlorophenol -0.08 0.080 yes

ng/mL3,4,5-Trichlorophenol -0.08 0.080 yes

ng/mL2,3,4,5-Tetrachlorophenol -0.08 0.080 yes

ng/mL2,3,4,6-Tetrachlorophenol -0.08 0.080 yes

ng/mL2,3,5,6-Tetrachlorophenol -0.08 0.080 yes

ng/mLMonochlorophenols -0.08 0.080 yes

ng/mLDichlorophenols -0.08 0.080 yes

ng/mLTrichlorophenols -0.08 0.080 yes

ng/mLTetrachlorophenols -0.08 0.080 yes

ng/mLPentachlorophenol -0.08 0.080 yes

Date Acquired: September 28, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ng/mL2-Chlorophenol 95.70 yes80 120

ng/mL3-Chlorophenol 85.27 yes80 120

ng/mL4-Chlorophenol 96.03 yes80 120

ng/mL4-Chloro-3-methylphenol 85.60 yes80 120

ng/mL2,6-Dichlorophenol 95.10 yes80 120

ng/mL2,3-Dichlorophenol 92.77 yes80 120

ng/mL2,4 & 2,5-Dichlorophenol 94.73 yes80 120

ng/mL3,4-Dichlorophenol 80.31 yes80 120

ng/mL3,5-Dichlorophenol 93.09 yes80 120

ng/mL2,3,4-Trichlorophenol 86.20 yes80 120

ng/mL2,3,5-Trichlorophenol 95.30 yes80 120

ng/mL2,3,6-Trichlorophenol 99.50 yes80 120

ng/mL2,4,5-Trichlorophenol 82.90 yes80 120

ng2,4,6-Trichlorophenol 95.10 yes80 120

ng/mL3,4,5-Trichlorophenol 82.60 yes80 120

ng/mL2,3,4,5-Tetrachlorophenol 90.20 yes80 120

ng/mL2,3,4,6-Tetrachlorophenol 95.90 yes80 120

ng/mL2,3,5,6-Tetrachlorophenol 93.30 yes80 120

ng/mLPentachlorophenol 95.40 yes80 120

Date Acquired: September 28, 2018
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Chlorinated Phenols - Soil - Continued

Chlorinated Phenols - Soil - Surrogate
Recovery

Blanks Units Measured Lower Limit Upper Limit Passed QC

%2,4,6-Tribromophenol 50 140107.844 yes

Date Acquired: September 28, 2018

Extractable Petroleum Hydrocarbons -
Soil

Blanks Units Measured Lower Limit Upper Limit Passed QC

µg/mLEPHs10-19 -20 200 yes

µg/mLEPHs19-32 -20 202.90397 yes

Date Acquired: September 26, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

µg/mLEPHs10-19 102.04 yes85 115

µg/mLEPHs19-32 100.64 yes85 115

Date Acquired: September 26, 2018

Certified Reference Material Units Measured Target Lower Limit Upper Limit Passed QC

µg/gEPHs10-19 18032576 33482470 yes

µg/gEPHs19-32 26203743 48663470 yes

Date Acquired: September 26, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

EPHs10-19 µg/g <20 <20 40 100 yes

EPHs19-32 µg/g <20 <20 40 100 yes

Date Acquired: September 26, 2018

Extractable Petroleum Hydrocarbons -
Water

Blanks Units Measured Lower Limit Upper Limit Passed QC

µg/mLEPHw10-19 -5.010 5.0100.86 yes

µg/mLEPHw19-32 -5.010 5.0100 yes

Date Acquired: September 28, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

µg/mLC20 93.82 yes85 115

Date Acquired: September 28, 2018

µg/mLEPHw10-19 103.84 yes70 130

µg/mLEPHw19-32 102.17 yes70 130

Date Acquired: September 28, 2018

Metals Strong Acid Digestion
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum -0.010 0.0100 yes

mg/LAntimony -0.030 0.0300.000863457 yes

mg/LArsenic -0.007 0.0070.00665642 yes

mg/LBarium -0.004 0.0040.000228096 yes

https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form.pdfTerms and Conditions:
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Metals Strong Acid Digestion - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LBeryllium -0.000 0.0000.000144222 yes

mg/LCadmium -0.001 0.0016.98787e-005 yes

mg/LCalcium -0.010 0.0100 yes

mg/LChromium -0.002 0.0020.000679504 yes

mg/LCobalt -0.002 0.002-0.000378373 yes

mg/LCopper -0.002 0.002-0.00142536 yes

mg/LIron -0.004 0.0040 yes

mg/LLead -0.010 0.0100.00276329 yes

mg/LLithium -0.003 0.0030.00234696 yes

mg/LMagnesium -0.020 0.0200.0191327 yes

mg/LManganese -0.001 0.0010 yes

µg/LMercury -0.030 0.030-0.019 yes

mg/LMolybdenum -0.002 0.002-0.00054053 yes

mg/LNickel -0.005 0.005-0.000928137 yes

mg/LPhosphorus -0.010 0.0100 yes

mg/LPotassium -0.039 0.0390 yes

mg/LSelenium -0.010 0.0100.00829735 yes

mg/LSilver -0.008 0.0080 yes

mg/LSodium -0.099 0.0990.0692587 yes

mg/LStrontium -0.000 0.000-8.3387e-005 yes

mg/LThallium -0.010 0.010-0.00512229 yes

mg/LTin -0.010 0.010-0.00180173 yes

mg/LTitanium -0.002 0.0025.34582e-005 yes

mg/LVanadium -0.004 0.0040.000430753 yes

mg/LZinc -0.001 0.0010 yes

mg/LZirconium -0.002 0.0020.000365435 yes

Date Acquired: October 01, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

mg/LAluminum 93.88 yes90 110

mg/LAntimony 94.78 yes90 110

mg/LArsenic 96.64 yes90 110

mg/LBarium 98.26 yes90 110

mg/LBeryllium 98.55 yes90 110

mg/LCadmium 97.13 yes90 110

mg/LCalcium 98.10 yes90 110

mg/LChromium 97.96 yes90 110

mg/LCobalt 103.95 yes90 110

mg/LCopper 97.93 yes90 110

mg/LIron 98.10 yes90 110

mg/LLead 99.74 yes90 110

mg/LLithium 94.19 yes90 110

mg/LMagnesium 96.23 yes90 110

mg/LManganese 101.74 yes90 110

mg/LMolybdenum 95.80 yes90 110

mg/LNickel 101.06 yes90 110
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Metals Strong Acid Digestion - Continued
Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

mg/LPhosphorus 97.00 yes90 110

mg/LPotassium 93.70 yes90 110

mg/LSelenium 96.52 yes90 110

mg/LSilicon 94.48 yes90 110

mg/LSilver 98.67 yes90 110

mg/LSodium 96.47 yes90 110

mg/LThallium 95.90 yes90 110

mg/LTin 97.53 yes90 110

mg/LTitanium 97.43 yes90 110

mg/LVanadium 97.92 yes90 110

mg/LZinc 97.53 yes90 110

mg/LZirconium 95.27 yes90 110

Date Acquired: October 01, 2018

mg/LAluminum 91.22 yes90 110

mg/LAntimony 104.45 yes90 110

mg/LArsenic 95.17 yes90 110

mg/LBarium 97.55 yes90 110

mg/LBeryllium 97.49 yes90 110

mg/LCadmium 97.93 yes90 110

mg/LCalcium 97.42 yes90 110

mg/LChromium 98.27 yes90 110

mg/LCobalt 104.16 yes90 110

mg/LCopper 107.42 yes90 110

mg/LIron 102.97 yes90 110

mg/LLead 107.40 yes90 110

mg/LLithium 94.71 yes90 110

mg/LMagnesium 95.75 yes90 110

mg/LManganese 101.48 yes90 110

µg/LMercury 102.83 yes90 110

mg/LMolybdenum 97.51 yes90 110

mg/LNickel 102.26 yes90 110

mg/LPhosphorus 92.86 yes90 110

mg/LPotassium 91.32 yes90 110

mg/LSelenium 95.70 yes90 110

mg/LSilicon 96.00 yes90 110

mg/LSilver 96.25 yes90 110

mg/LSodium 101.17 yes90 110

mg/LStrontium 96.84 yes90 110

mg/LThallium 94.59 yes90 110

mg/LTin 96.66 yes90 110

mg/LTitanium 96.02 yes90 110

mg/LVanadium 97.61 yes90 110

mg/LZinc 95.31 yes90 110

mg/LZirconium 92.00 yes90 110

Date Acquired: October 01, 2018
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Metals Strong Acid Digestion - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/gAluminum 24000 30 2.50025000 yes

µg/gAntimony 5.9 30 3.0005.1 yes

µg/gArsenic 19 30 1.75019 yes

µg/gBarium 110 30 1.000110 yes

µg/gBeryllium 0.39 30 0.0500.40 yes

µg/gCadmium 0.53 30 0.2500.55 yes

µg/gCalcium 7300 30 2.5007300 yes

µg/gChromium 88 30 0.50090 yes

µg/gCobalt 24 30 0.50024 yes

µg/gCopper 93 30 0.50094 yes

µg/gIron 42000 30 0.10044000 yes

µg/gLead 16 30 2.50015 yes

µg/gLithium 13 30 0.75013 yes

µg/gMagnesium 6800 30 5.0006900 yes

µg/gManganese 410 30 2.500420 yes

µg/gMercury 0.76 30 0.5000.81 yes

µg/gMolybdenum 0.4 30 0.5000.4 yes

µg/gNickel 42 30 1.25042 yes

µg/gPhosphorus 1400 30 2.5001400 yes

µg/gPotassium 680 30 10.000680 yes

µg/gSelenium 1 30 2.5002 yes

µg/gSilver 2.6 30 2.0001.5 yes

µg/gSodium 140 30 25.000140 yes

µg/gStrontium 19 30 0.25019 yes

µg/gThallium <0.5 30 2.500<0.5 yes

µg/gTin 2 30 2.5002 yes

µg/gVanadium 140 30 1.000150 yes

µg/gZinc 280 30 0.250280 yes

µg/gZirconium 5.9 30 0.5005.8 yes

Date Acquired: October 01, 2018

Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/gAluminum 15511.00011000 yes9373.000

µg/gAntimony 2.080<1 yes0.040

µg/gArsenic 5.5204.6 yes2.940

µg/gBarium 174.790160 yes139.210

µg/gBeryllium 0.6030.55 yes0.405

µg/gCadmium 0.3410.2 yes0.101

µg/gCalcium 18122.00015000 yes12998.000

µg/gChromium 37.04027 yes11.360

µg/gCobalt 8.8708.3 yes4.970

µg/gCopper 17.43016 yes12.330

µg/gIron 20366.00015000 yes12770.000

µg/gLead 11.3209.4 yes5.500

µg/gLithium 16.50012 yes8.700

µg/gMagnesium 3500.0003000 yes2480.000
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Metals Strong Acid Digestion - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/gManganese 425.500390 yes266.500

µg/gMercury 0.0340.020 yes0.012

µg/gMolybdenum 0.8280.57 yes0.252

µg/gNickel 23.72023 yes16.430

µg/gPhosphorus 693.000620 yes489.000

µg/gPotassium 2056.0001600 yes1078.000

µg/gSilicon 1255.000460 yes73.000

µg/gSodium 189.200130 yes78.800

µg/gStrontium 83.22073 yes59.580

µg/gTin 0.9380.5 yes0.104

µg/gTitanium 125.20099 yes74.800

µg/gVanadium 48.60034 yes25.800

µg/gZinc 66.83062 yes46.370

µg/gZirconium 5.3244.9 yes4.196

Date Acquired: October 01, 2018

Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LCalcium -0.010 0.0100.00137947 yes

mg/LMagnesium -0.020 0.0200.0148862 yes

mg/LPotassium -0.040 0.0400 yes

mg/LSilicon -0.005 0.0050.00329579 yes

mg/LSodium -0.099 0.0990.00675433 yes

Date Acquired: September 27, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

mg/LCalcium 100.74 yes90 110

mg/LMagnesium 99.51 yes90 110

mg/LPotassium 98.15 yes90 110

mg/LSilicon 95.23 yes90 110

mg/LSodium 99.94 yes90 110

Date Acquired: September 27, 2018

mg/LCalcium 105.10 yes90 110

mg/LMagnesium 95.42 yes90 110

mg/LPotassium 97.51 yes90 110

mg/LSilicon 92.70 yes90 110

mg/LSodium 94.60 yes90 110

Date Acquired: September 27, 2018

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LCalcium 37 20 0.05040 yes

mg/LMagnesium 4.3 20 0.0504.6 yes

mg/LPotassium 1.0 20 0.1001.1 yes

mg/LSilicon 5.9 20 0.1006.2 yes

mg/LSodium 2.0 20 0.1002.1 yes

Date Acquired: September 27, 2018
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Mono-Aromatic Hydrocarbons - Soil
Blanks Units Measured Lower Limit Upper Limit Passed QC

ngBenzene -0.02 0.020 yes

ngToluene -0.05 0.050 yes

ngEthylbenzene -0.05 0.050 yes

ngo-Xylene -0.05 0.050 yes

ngm,p-Xylene -0.05 0.050 yes

ngTotal Xylenes (m,p,o) -0.05 0.050 yes

ngStyrene -0.05 0.050 yes

ngMethyl t-Butyl Ether -0.05 0.050 yes

%Toluene-d8 80.000 110.00099.54 yes

%Dibromofluoromethane 79.990 120.010103.04 yes

%4-Bromofluorobenzene 85.000 115.000104.84 yes

Date Acquired: September 27, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ngBenzene 115.40 yes80 120

ngToluene 106.00 yes80 120

ngEthylbenzene 119.20 yes80 120

ngo-Xylene 111.60 yes80 120

ngm,p-Xylene 111.00 yes80 120

ngTotal Xylenes (m,p,o) 111.33 yes80 120

ngStyrene 112.80 yes80 120

ngMethyl t-Butyl Ether 115.00 yes80 120

%Toluene-d8 99.50 yes80 120

%Dibromofluoromethane 101.74 yes80 120

%4-Bromofluorobenzene 98.48 yes80 120

Date Acquired: September 27, 2018

ngBenzene 115.00 yes75 125

ngToluene 101.00 yes75 125

ngEthylbenzene 120.00 yes75 125

ngo-Xylene 109.00 yes75 125

ngm,p-Xylene 95.50 yes75 125

ngTotal Xylenes (m,p,o) 100.00 yes75 125

ngStyrene 114.00 yes75 125

ngMethyl t-Butyl Ether 115.00 yes75 125

%Toluene-d8 98.80 yes85 115

%Dibromofluoromethane 96.52 yes85 115

%4-Bromofluorobenzene 99.24 yes85 115

Date Acquired: September 27, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

Benzene µg/g <0.02 <0.02 20 0.10 yes

Toluene µg/g <0.05 <0.05 20 0.10 yes

Ethylbenzene µg/g <0.05 <0.05 20 0.10 yes

o-Xylene µg/g <0.05 <0.05 20 0.10 yes

m,p-Xylene µg/g <0.05 <0.05 20 0.10 yes

Total Xylenes (m,p,o) µg/g <0.05 <0.05 20 0.10 yes
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Mono-Aromatic Hydrocarbons - Soil -
Continued

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

Styrene µg/g <0.05 <0.05 20 0.10 yes

Methyl t-Butyl Ether µg/g <0.05 <0.05 20 0.10 yes

Date Acquired: September 27, 2018

Matrix Spike Units Lower Limit Upper Limit Passed QC% Recovery

Benzene µg/g 116 120 yes80

Toluene µg/g 116 120 yes80

Ethylbenzene µg/g 108 120 yes80

o-Xylene µg/g 102 121 yes81

m,p-Xylene µg/g 104 120 yes80

Total Xylenes (m,p,o) µg/g 103 120 yes80

Styrene µg/g 119 120 yes80

Methyl t-Butyl Ether µg/g 114 120 yes80

Date Acquired: September 27, 2018

Mono-Aromatic Hydrocarbons - Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

ngBenzene -0.5 0.50 yes

ngEthylbenzene -0.5 0.50 yes

ngMethyl t-Butyl Ether -0.5 0.50 yes

ngm,p-Xylene -0.5 0.50 yes

ngo-Xylene -0.5 0.50 yes

ngStyrene -0.5 0.50 yes

ngToluene -0.5 0.50 yes

ngTotal Xylenes (m,p,o) -0.5 0.50 yes

%Dibromofluoromethane 74.990 115.010107.34 yes

%Toluene-d8 80.000 110.000102.1 yes

%4-Bromofluorobenzene 85.000 115.000108.34 yes

Date Acquired: September 27, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ngBenzene 114.89 yes80 120

ngEthylbenzene 118.60 yes80 120

ngMethyl t-Butyl Ether 114.54 yes80 120

ngm,p-Xylene 110.75 yes80 120

ngo-Xylene 111.03 yes80 120

ngStyrene 112.24 yes80 120

ngToluene 105.62 yes80 120

ngTotal Xylenes (m,p,o) 110.84 yes80 120

%Dibromofluoromethane 101.74 yes80 120

%Toluene-d8 99.50 yes80 120

%4-Bromofluorobenzene 98.48 yes80 120

Date Acquired: September 27, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

Benzene µg/L <0.5 <0.5 20 2.5 yes
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Mono-Aromatic Hydrocarbons - Water -
Continued

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

Ethylbenzene µg/L <0.5 <0.5 20 2.5 yes

Methyl t-Butyl Ether µg/L <0.5 <0.5 20 2.5 yes

m,p-Xylene µg/L <0.5 <0.5 20 2.5 yes

o-Xylene µg/L <0.5 <0.5 20 2.5 yes

Styrene µg/L <0.5 <0.5 20 2.5 yes

Toluene µg/L <0.5 <0.5 20 2.5 yes

Total Xylenes (m,p,o) µg/L <0.5 <0.5 20 2.5 yes

Date Acquired: September 27, 2018

Matrix Spike Units Lower Limit Upper Limit Passed QC% Recovery

Benzene µg/L 116 120 yes80

Ethylbenzene µg/L 108 120 yes80

Methyl t-Butyl Ether µg/L 113 120 yes80

m,p-Xylene µg/L 103 120 yes80

o-Xylene µg/L 101 120 yes80

Styrene µg/L 118 120 yes80

Toluene µg/L 115 120 yes80

Total Xylenes (m,p,o) µg/L 102 120 yes80

Date Acquired: September 27, 2018

PAH - Soil - Surrogate Recovery
Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

%2-Fluorobiphenyl 98.57 yes80 120

%Naphthalene-d8 97.96 yes80 120

%p-Terphenyl-d14 101.25 yes80 120

Date Acquired: September 26, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

2-Fluorobiphenyl % 63.52 70.04 20 0.150 yes

Naphthalene-d8 % 90.28 94.37 20 0.150 yes

p-Terphenyl-d14 % 71.22 71.29 20 0.150 yes

Date Acquired: September 26, 2018

Control Sample Units Measured Lower Limit Upper Limit Passed QC

%2-Fluorobiphenyl 129.90099.60 yes50.100

%Naphthalene-d8 129.90099.63 yes50.100

%p-Terphenyl-d14 130.01097.50 yes59.990

Date Acquired: September 26, 2018

PAH - Water - Surrogate Recovery
Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

%2-Fluorobiphenyl 113.36 yes80 120

%p-Terphenyl-d14 98.91 yes80 120

%Naphthalene-d8 95.95 yes80 120

Date Acquired: September 29, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

PAH - Water - Surrogate Recovery -
Continued

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

2-Fluorobiphenyl % 82.23 74.94 20 0.150 yes

p-Terphenyl-d14 % 105.32 106.36 20 0.250 yes

Naphthalene-d8 % 89.71 88.20 20 0.250 yes

Date Acquired: September 29, 2018

Control Sample Units Measured Lower Limit Upper Limit Passed QC

%2-Fluorobiphenyl 129.90082.23 yes50.100

%p-Terphenyl-d14 130.010105.32 yes59.990

%Naphthalene-d8 129.90089.71 yes50.100

Date Acquired: September 29, 2018

Polycyclic Aromatic Hydrocarbons - Soil
Blanks Units Measured Lower Limit Upper Limit Passed QC

ng/mL2-Methylnaphthalene -0.030 0.0300 yes

ng/mLAcenaphthene -0.030 0.0300 yes

ng/mLAcenaphthylene -0.030 0.0300 yes

ng/mLAnthracene -0.030 0.0300 yes

ng/mLBenzo(a)anthracene -0.030 0.0300 yes

ng/mLBenzo(a)pyrene -0.030 0.0300 yes

ng/mLBenzo(b)fluoranthene -0.030 0.0300 yes

ng/mLBenzo(g,h,i)perylene -0.030 0.0300 yes

ng/mLBenzo(k)fluoranthene -0.030 0.0300 yes

ng/mLChrysene -0.030 0.0300 yes

ng/mLDibenzo(a,h)anthracene -0.030 0.0300 yes

ng/mLFluoranthene -0.030 0.0300 yes

ng/mLFluorene -0.030 0.0300 yes

ng/mLIndeno(1,2,3-c,d)pyrene -0.030 0.0300 yes

ng/mLNaphthalene -0.030 0.0300 yes

ng/mLPhenanthrene -0.030 0.0300 yes

ng/mLPyrene -0.030 0.0300 yes

Date Acquired: September 26, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ng/mL2-Methylnaphthalene 98.93 yes80 120

ng/mLAcenaphthene 99.59 yes80 120

ng/mLAcenaphthylene 97.22 yes80 120

ng/mLAnthracene 99.20 yes80 120

ng/mLBenzo(a)anthracene 98.13 yes80 120

ng/mLBenzo(a)pyrene 100.20 yes80 120

ng/mLBenzo(b)fluoranthene 98.89 yes80 120

ng/mLBenzo(g,h,i)perylene 97.05 yes80 120

ng/mLBenzo(j)fluoranthene 107.11 yes80 120

ng/mLBenzo(k)fluoranthene 97.29 yes80 120

ng/mLDibenzo(a,h)anthracene 101.35 yes80 120

ng/mLFluoranthene 97.75 yes80 120
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Polycyclic Aromatic Hydrocarbons - Soil -
Continued

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ng/mLFluorene 97.80 yes80 120

ng/mLIndeno(1,2,3-c,d)pyrene 97.94 yes80 120

ng/mLNaphthalene 98.80 yes80 120

ng/mLPhenanthrene 100.23 yes80 120

ng/mLPyrene 99.07 yes80 120

Date Acquired: September 26, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

2-Methylnaphthalene µg/g <0.03 <0.03 20 0.150 yes

Acenaphthene µg/g <0.03 <0.03 20 0.150 yes

Acenaphthylene µg/g <0.03 <0.03 20 0.150 yes

Anthracene µg/g <0.03 <0.03 20 0.150 yes

Benzo(a)anthracene µg/g <0.03 <0.03 20 0.150 yes

Benzo(a)pyrene µg/g <0.03 <0.03 20 0.150 yes

Benzo(b)fluoranthene µg/g <0.03 <0.03 20 0.150 yes

Benzo(g,h,i)perylene µg/g <0.03 <0.03 20 0.150 yes

Benzo(k)fluoranthene µg/g <0.03 <0.03 20 0.150 yes

Chrysene µg/g <0.03 <0.03 20 0.150 yes

Dibenzo(a,h)anthracene µg/g <0.03 <0.03 20 0.150 yes

Fluoranthene µg/g <0.03 <0.03 20 0.150 yes

Fluorene µg/g <0.03 <0.03 20 0.150 yes

Indeno(1,2,3-c,d)pyrene µg/g <0.03 <0.03 20 0.150 yes

Naphthalene µg/g <0.03 <0.03 20 0.150 yes

Phenanthrene µg/g <0.03 <0.03 20 0.150 yes

Pyrene µg/g <0.03 <0.03 20 0.150 yes

Date Acquired: September 26, 2018

Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/g2-Methylnaphthalene 129.99095.85 yes50.010

µg/gAcenaphthene 129.99095.53 yes50.010

µg/gAcenaphthylene 129.99089.70 yes50.010

µg/gAnthracene 130.01088.19 yes59.990

µg/gBenzo(a)anthracene 130.01090.62 yes59.990

µg/gBenzo(a)pyrene 130.01089.42 yes59.990

µg/gBenzo(b)fluoranthene 130.01083.13 yes59.990

µg/gBenzo(g,h,i)perylene 130.01087.88 yes59.990

µg/gBenzo(k)fluoranthene 130.01088.57 yes59.990

µg/gChrysene 130.010100.22 yes59.990

µg/gDibenzo(a,h)anthracene 130.01088.79 yes59.990

µg/gFluoranthene 130.01090.51 yes59.990

µg/gFluorene 129.99091.91 yes50.010

µg/gIndeno(1,2,3-c,d)pyrene 130.01085.23 yes59.990

µg/gNaphthalene 129.99098.43 yes50.010

µg/gPhenanthrene 130.01094.37 yes59.990

µg/gPyrene 130.01091.50 yes59.990

Date Acquired: September 26, 2018
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Polycyclic Aromatic Hydrocarbons - Soil -
Continued

Polycyclic Aromatic Hydrocarbons -
Water

Blanks Units Measured Lower Limit Upper Limit Passed QC

ng/mLAcenaphthene -0.099 0.0990 yes

ng/mLAcenaphthylene -0.099 0.0990 yes

ng/mLAcridine -0.050 0.0500 yes

ng/mLAnthracene -0.099 0.0990 yes

ng/mLBenzo(a)anthracene -0.009 0.0090 yes

ng/mLBenzo(a)pyrene -0.009 0.0090 yes

ng/mLBenzo(b)fluoranthene -0.009 0.0090 yes

ng/mLBenzo(g,h,i)perylene -0.099 0.0990 yes

ng/mLBenzo(k)fluoranthene -0.020 0.0200 yes

ng/mLChrysene -0.099 0.0990 yes

ng/mLDibenzo(a,h)anthracene -0.009 0.0090 yes

ng/mLFluoranthene -0.099 0.0990 yes

ng/mLFluorene -0.099 0.0990 yes

ng/mLIndeno(1,2,3-c,d)pyrene -0.099 0.0990 yes

ng/mLNaphthalene -0.099 0.0990 yes

ng/mLPhenanthrene -0.099 0.0990 yes

ng/mLPyrene -0.020 0.0200 yes

ng/mLQuinoline -0.099 0.0990 yes

Date Acquired: September 29, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ng/mLAcenaphthene 103.40 yes80 120

ng/mLAcenaphthylene 116.79 yes80 120

ng/mLAcridine 97.27 yes80 120

ng/mLAnthracene 112.12 yes80 120

ng/mLBenzo(a)anthracene 106.98 yes80 120

ng/mLBenzo(a)pyrene 103.28 yes80 120

ng/mLBenzo(b)fluoranthene 103.76 yes80 120

ng/mLBenzo(g,h,i)perylene 94.00 yes80 120

ng/mLBenzo(j)fluoranthene 91.47 yes80 120

ng/mLBenzo(k)fluoranthene 112.80 yes80 120

ng/mLChrysene 100.61 yes80 120

ng/mLDibenzo(a,h)anthracene 99.58 yes80 120

ng/mLFluoranthene 102.74 yes80 120

ng/mLFluorene 104.11 yes80 120

ng/mLIndeno(1,2,3-c,d)pyrene 97.24 yes80 120

ng/mLNaphthalene 103.89 yes80 120

ng/mLPhenanthrene 106.21 yes80 120

ng/mLPyrene 110.08 yes80 120

ng/mLQuinoline 96.15 yes80 120

Date Acquired: September 29, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Polycyclic Aromatic Hydrocarbons -
Water - Continued

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

Acenaphthene µg/L <0.1 <0.1 20 0.500 yes

Acenaphthylene µg/L <0.1 <0.1 20 0.500 yes

Acridine µg/L 0.11 0.11 20 0.250 yes

Anthracene µg/L <0.1 <0.1 20 0.500 yes

Benzo(a)anthracene µg/L 0.10 0.10 20 0.050 yes

Benzo(a)pyrene µg/L 0.10 0.10 20 0.050 yes

Benzo(b)fluoranthene µg/L 0.10 0.11 20 0.050 yes

Benzo(g,h,i)perylene µg/L 0.1 0.1 20 0.500 yes

Benzo(k)fluoranthene µg/L 0.10 0.10 20 0.100 yes

Chrysene µg/L 0.1 0.1 20 0.500 yes

Dibenzo(a,h)anthracene µg/L 0.10 0.11 20 0.050 yes

Fluoranthene µg/L 0.1 0.1 20 0.500 yes

Fluorene µg/L 0.1 0.1 20 0.500 yes

Indeno(1,2,3-c,d)pyrene µg/L 0.1 0.1 20 0.500 yes

Naphthalene µg/L <0.1 <0.1 20 0.500 yes

Phenanthrene µg/L <0.1 <0.1 20 0.500 yes

Pyrene µg/L 0.11 0.11 20 0.100 yes

Quinoline µg/L 0.11 0.11 20 1.700 yes

Date Acquired: September 29, 2018

Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAcenaphthene 129.99092.8 yes50.010

µg/LAcenaphthylene 129.99094.3 yes50.010

µg/LAcridine 130.010108.39 yes59.990

µg/LAnthracene 130.01097.7 yes59.990

µg/LBenzo(a)anthracene 130.010100.80 yes59.990

µg/LBenzo(a)pyrene 130.01098.79 yes59.990

µg/LBenzo(b)fluoranthene 130.010103.03 yes59.990

µg/LBenzo(g,h,i)perylene 130.010102.0 yes59.990

µg/LBenzo(k)fluoranthene 130.01098.19 yes59.990

µg/LChrysene 130.010103.8 yes59.990

µg/LDibenzo(a,h)anthracene 130.010103.54 yes59.990

µg/LFluoranthene 130.010109.7 yes59.990

µg/LFluorene 129.990103.7 yes50.010

µg/LIndeno(1,2,3-c,d)pyrene 130.010103.0 yes59.990

µg/LNaphthalene 129.99099.8 yes50.010

µg/LPhenanthrene 130.01099.8 yes59.990

µg/LPyrene 130.010111.13 yes59.990

µg/LQuinoline 129.990108.60 yes50.010

Date Acquired: September 29, 2018

Routine Water
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg CaCO3/LHardness 110 20 1.000118 yes

Date Acquired: September 27, 2018
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Routine Water - Continued

Soil Acidity
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

pHpH 5.5 05.5 yes

Date Acquired: October 03, 2018

Control Sample Units Measured Lower Limit Upper Limit Passed QC

pHpH 4.14.0 yes3.9

Date Acquired: October 03, 2018

pHpH 8.17.9 yes7.9

Date Acquired: October 03, 2018

pHpH 7.67.3 yes7.0

Date Acquired: October 03, 2018

Trace Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

µg/LAluminum -0.990 0.9900 yes

µg/LAntimony -0.020 0.020-0.00100894 yes

µg/LArsenic -0.099 0.0990.000575845 yes

µg/LBarium -0.099 0.099-0.0436569 yes

µg/LBeryllium -0.050 0.0500.00659792 yes

µg/LBismuth -0.099 0.099-0.000768981 yes

µg/LBoron -2.001 2.001-0.690529 yes

µg/LCadmium -0.010 0.010-0.00173009 yes

µg/LChromium -0.050 0.050-0.0288322 yes

µg/LCobalt -0.020 0.020-0.00231552 yes

µg/LCopper -0.501 0.5010.00720172 yes

µg/LIron -2.001 2.001-1.48444 yes

µg/LLead -0.010 0.0100 yes

µg/LLithium -0.501 0.5014.3646e-005 yes

µg/LManganese -0.990 0.9900.0462714 yes

µg/LMolybdenum -0.020 0.020-0.00228605 yes

µg/LNickel -0.201 0.2010.0152424 yes

µg/LSelenium -0.201 0.2010.011161 yes

µg/LSilver -0.010 0.010-0.00057429 yes

µg/LStrontium -0.099 0.099-0.0290046 yes

µg/LTellurium -0.050 0.050-0.0227524 yes

µg/LThallium -0.010 0.010-0.000527096 yes

µg/LThorium -0.050 0.050-0.000175946 yes

µg/LTin -0.099 0.0990.0223038 yes

µg/LTitanium -0.099 0.099-0.0811536 yes

µg/LUranium -0.099 0.099-0.000385229 yes

µg/LVanadium -0.050 0.050-0.0430993 yes

µg/LZinc -0.501 0.5010 yes

µg/LZirconium -0.099 0.0990.00685125 yes

Date Acquired: September 27, 2018
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Trace Metals Total - Continued
Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

µg/LAluminum 112.76 yes80 120

µg/LAntimony 93.09 yes90 110

µg/LArsenic 95.46 yes90 110

µg/LBarium 96.66 yes90 110

µg/LBeryllium 93.49 yes90 110

µg/LBoron 100.69 yes70 130

µg/LCadmium 93.67 yes90 110

µg/LChromium 94.10 yes90 110

µg/LCobalt 97.74 yes90 110

µg/LCopper 96.38 yes90 110

µg/LLead 92.69 yes90 110

µg/LLithium 95.66 yes90 110

µg/LMolybdenum 97.38 yes90 110

µg/LNickel 98.28 yes90 110

µg/LSelenium 96.43 yes90 110

µg/LSilver 98.08 yes90 110

µg/LStrontium 97.99 yes90 110

µg/LThallium 99.30 yes90 110

µg/LThorium 93.34 yes90 110

µg/LTin 94.96 yes90 110

µg/LTitanium 105.07 yes90 110

µg/LUranium 90.40 yes90 110

µg/LVanadium 93.54 yes90 110

µg/LZinc 101.19 yes90 110

Date Acquired: September 27, 2018

µg/LAluminum 92.86 yes80 120

µg/LAntimony 95.29 yes90 110

µg/LArsenic 92.92 yes90 110

µg/LBarium 96.54 yes90 110

µg/LBeryllium 95.77 yes90 110

µg/LBoron 93.56 yes80 120

µg/LCadmium 95.94 yes90 110

µg/LChromium 94.87 yes90 110

µg/LCobalt 95.61 yes90 110

µg/LCopper 91.52 yes90 110

µg/LLead 93.23 yes90 110

µg/LLithium 94.87 yes90 110

µg/LMolybdenum 96.87 yes90 110

µg/LNickel 96.06 yes90 110

µg/LSelenium 96.05 yes90 110

µg/LSilver 98.17 yes90 110

µg/LStrontium 96.26 yes90 110

µg/LThallium 96.28 yes90 110

µg/LThorium 93.98 yes90 110

µg/LTin 93.28 yes90 110
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Quality Control

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Trace Metals Total - Continued
Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

µg/LTitanium 92.42 yes90 110

µg/LUranium 90.14 yes90 110

µg/LVanadium 92.73 yes90 110

µg/LZinc 93.37 yes90 110

Date Acquired: September 27, 2018

Volatile Petroleum Hydrocarbons - Soil
Blanks Units Measured Lower Limit Upper Limit Passed QC

ngVHs6-10 -50 500 yes

ngVPHs (VHs6-10 minus -50 500 yes

Date Acquired: September 27, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ngVHs6-10 81.89 yes80 120

Date Acquired: September 27, 2018

ngVHs6-10 88.11 yes75 125

ngVPHs (VHs6-10 minus 3.82 yes75 125

Date Acquired: September 27, 2018

ngVHs6-10 116.67 yes50 150

Date Acquired: September 27, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

VHs6-10 µg/g <50 <50 20 10 yes

VPHs (VHs6-10 minus µg/g <50 <50 20 10 yes

VHs6-oXylene µg/g <50 <50 20 10 yes

VHsoXylene-10 µg/g <50 <50 20 10 yes

Date Acquired: September 27, 2018

Matrix Spike Units Lower Limit Upper Limit Passed QC% Recovery

VHs6-10 µg/g 95 120 yes80

Date Acquired: September 27, 2018

Volatile Petroleum Hydrocarbons - Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

ngVPHw (VHw6-10 minus -50 500 yes

ngVHw6-10 -50 500 yes

Date Acquired: September 27, 2018

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ngVHw6-10 98.07 yes80 120

Date Acquired: September 27, 2018

Units Passed QCReplicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

VPHw (VHw6-10 minus µg/L <50 <50 20 100 yes

VHw6-10 µg/L <50 <50 20 100 yes

Date Acquired: September 27, 2018

Matrix Spike Units Lower Limit Upper Limit Passed QC% Recovery

VHw6-10 µg/L 96 120 yes80
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Exova
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V3S 8P8, Canada
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Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Volatile Petroleum Hydrocarbons - Water
- Continued

Matrix Spike Units Lower Limit Upper Limit Passed QC% Recovery

Date Acquired: September 27, 2018
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Methodology and Notes

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

BTEX-VPH - Soil (Surrey) BCELM Sep 27, 2018 Exova Surrey* Volatile Hydrocarbons in Solids by
GC/FID, VH Solids

BTEX-VPH - Water (MS) (Surrey) B.C.M.O.E Sep 27, 2018 Exova Surrey* Volatile Hydrocarbons in Waters by
GC/FID (April, 2007), CSR

BTEX-VPH - Water (MS) (Surrey) BCELM Sep 27, 2018 Exova Surrey* Volatile Hydrocarbons in Water by
GC/FID, VH Water

EPH - Soil B.C.M.O.E Sep 27, 2018 Exova Surrey* EPH in Solids by GC/FID (Dec. 31, 2000),
EPH in Solids

EPH - Soil BCELM Sep 27, 2018 Exova Surrey* Extractable Petroleum Hydrocarbons
(EPH) in Solids by GC/FID, EPH Solids

EPH - Water (Surrey) BCELM Sep 28, 2018 Exova SurreyCalculation of Light and Heavy
Extractable Petroleum Hydrocarbons in
Solids or Waters (LEPH & HEPH).,
LEPH/HEPH Calculation

EPH - Water (Surrey) BCELM Sep 28, 2018 Exova Surrey* Extractable Petroleum Hydrocarbons
(EPH) in Water by GC/FID, EPH Water

Metals (Strong Acid Leachable) in soils
(Surrey)

B.C.M.O.E Oct 1, 2018 Exova Surrey* Strong Acid Leachable Metals (SALM) in
Soil, V 1.0, SALM

Metals (Strong Acid Leachable) in soils
(Surrey)

US EPA Oct 1, 2018 Exova Surrey* Mercury in Solid and Semi-Solid Wastes
(Cold Vapour), 7471B

PAH - Soil (Surrey) BCELM Sep 27, 2018 Exova Surrey* Polycyclic Aromatic Hydrocarbons in
Solids by GC/MS - PBM, PAH Solids

PAH - Soil (Surrey) US EPA Sep 27, 2018 Exova Surrey* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

PAH - Water (Surrey) BCELM Sep 29, 2018 Exova Surrey* Polycyclic Aromatic Hydrocarbons in
Water by GC/MS - PBM, PAH Water

PAH - Water (Surrey) BCELM Oct 1, 2018 Exova Surrey* Polycyclic Aromatic Hydrocarbons in
Water by GC/MS - PBM, PAH Water

PCP - Soil US EPA Sep 28, 2018 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

pH and EC - 1:2 (Surrey) Carter Oct 1, 2018 Exova Surrey* Soil pH (1:2 Water), 16.2

Trace Metals (Total) in Water (Surrey) US EPA Sep 27, 2018 Exova Surrey* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

* Reference Method Modified

References
B.C.M.O.E B.C. Ministry of Environment

BCELM B.C. Environmental Laboratory Manual

Carter Soil Sampling and Methods of Analysis.

US EPA US Environmental Protection Agency Test Methods

Comments:
Reduction of analytical volume was necessary for metals analysis to bring results within the analytical range for samples.  Detection• Sep 28, 2018 -
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Methodology and Notes
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V3S 8P8, Canada
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Bill To: TerraWest Environmental Inc.

206, 2800 Bryn Maur Road

Victoria, BC, Canada

V9B 3T4

Attn: Accounts Payable

Sampled By: Derek Nickel

TerraWestCompany:

Project ID: 2018447.01

Project Name: DCMM18-01

Project Location: Port Alberni

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1300986

Sep 27, 2018

Oct 22, 2018

2327037

limits are adjusted accordingly.

Dioxin and furan analysis was performed by a subcontract laboratory. See attached 7 page report PR182812.• Oct 22, 2018 -

Please direct any inquiries regarding this report to our Client Services Group or to the Operations Manager at the
coordinates indicated at the top left of this page.

Results relate only to samples as submitted.
The test report shall not be reproduced except in full, without the written approval of the laboratory.
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Exova 11 III
Testing.
calibrating.
advising. CompanyTerraWest Environmental Inc. Company TerraWest Environmental Inc.

Report

Results

Regulatory
Requirement

www.exova.com Address 206, 2800 Bryn Maur Road Address 3148-F Barons Road, Nanaimo, BC E-Mail x HCDWOG

Project Information Victoria, BC V9B 3T4 V9T 4B5 Mail Ab Tier 1

Project ID 2018447.01 Attention Accounts Payable Attention Derek Nickel Online SPIGEC

Project Name DCMM18-01 Phone 866-500-1553 Phone Fax BCCSR x

Project Location Port AlbemI Cell Cell 1250216-4313 PDF X Other (list below)

Legal Location Fax Fax Excel X

PO/AFE# E-mail kmarks(a>terrawest.ca E-mail 1 dnickel(a)terrawest.ca QA/OC X

Proj. Acct. Code Agreement ID E-mail 2 ebelli®terrawest.oa Sample Custody

Quote # Copy of Report Copy of Invoice (please print)

RUSH Priority

NumberofContainers|CTEH101BCCSRMetalsinSediment|Dioxins&Furans|PCP21pHSoil CTEH10W W39BC1Hardnesswater1

Sampled by: Derek Nickel

—

Emergency (contact lab for turnaround and pricing)

Priority 1-2 working days (100% surcharge)

Urgent 2-3 working days (50% surcharge)

When "ASAP" Is requested, turn around willdefeultto a 100% RUSH
priority, withpricing and turnaround Ume to match. Please contact the

lab prior to submitting RUSH samples. Ifnot all samples require
RUSH, please Indicate In the special Instructions.

Company: TeraWesI

Date Reauired Sianature

1aulhortze Exova lo proceed wilh the
work indicated on this form:

1 Special Instructions/Comments (please include contact information Including ph. # Ifdifferent from above). Dale:2(, .V/^-^^tJinitiai; UN

Please report as oer GSR Schedule 3.4 for Sediment samples This section for Lab use

Dalerrime stamp:

Site I.D. Sample description

Depth

start end

In cm m

Date/Time

sampled
Matrix

Sampling
method i

Enter tests above

(yl relevant samples below)

Indicate in the space allotted any
deficiencies by the con-esponding

number.

1 SSI 8-01 9/26/2018 Sedim Grab 7 y y y y y 1. Indicate any samples that

were not packaged well
2 SSI 8-02 9/26/2018 Sedim Grab 7 y y y y y

3 SS18-03 9/26/2018 Sedim Grab 7 y y y y y 2. Indicate any samples not
received in Exova supplies

4 SW18-01 9/26/2018 Water Grab 7 y y y

5 SW18-02 9/26/2018 Water Grab 7 y y y 3. Indicate any samples that

were not clearly labeled
6 SW18-02A 9/26/2018 Water Grab 1 y y

7 SW 18-03 9/26/2018 Water Grab 7 y y y 4. Indicate any samples not
received within the required
hold lime or temp.8

9 ' 5. Indicate any missing or
extra samples

10 1

11 6. Indicate any samples that
were received broken

12
1

13
1 7. Indicate any samples

vriiere sufficient volume was

not received14

15
1 * 8. Indicate any samples

received in an inappropriaie

containerEnvironmental Sample Information Sheet coc
jShipping: COD Y/N

Note: Proper completion of this form is required in order to proceed with analysis | -Ot. i iii itl 1 1# and size of coolers 1
Please Indicate any potentially hazardous samples llllllll 1 1 III 1

iTemp. received;

ho 1
Delivery Method: |

... II lllll IHIllllill Waybill; |
|i-'age n_OT i (_oniroi w | — |IPeceived by: |



Stage 1 Preliminary Site Investigation 
D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 
TerraWest Project: DCMM19-01 

 
 

 

 
E n v i r o n m e n t a l  M a n a g e m e n t  a n d  C o n s u l t i n g  

 

APPENDIX E. 
 

3.2.18 Groundwater Well Drilling, Fife Drilling, 1997 



!
#

CLIENT / COMPANY

CONTACT

MAMNG ADDRESS

WELL LOCATION

7<%/€
!
4 WELL DRILLING & PUMP cd. LTD.

3331 Alberni Hwy., Qualicum, B.C. V9K 1Y5
Telephone: 1 800 780 - FYFE Fax: (604) 752 - 1274

MCLEAN MILL NATIONAL HISTORIC SITE

BARRY MCGINN MCGINN ENGINEERING PHONE: 250 -723 -2677 FAX 250 -723 -2621

MCLEAN MILL NATIONAL HISTORIC SITE OFFICE 5633 SMITH ROAD PORT ALBERNI BC. V5Y -7L5

5633 SMITH ROAD PORT ALBEF%Nl AT MCLEAN MILL NATIONAL HISTORIC SITE

I

PROPOSEDUSEZ
~ "T

! ResMenual ! *lndusuml  1 Mumcmal-
krrlgatlon ! X  Test Well ! X !

Community

TYPE OF WORK: - *-7
Well identification Number 97 -

1

X  New Well T K/~~bGT
* -

Wii Air Flotarg;- ! ' - ~

Deepened ,
1

CabLe Tool

Reconditioned * Wu ef

WELL D4MENS%ONS:

Diameter of Well 6 I Inches
+
-

Total Depth Drilled 400 Feet
i

Depth of Completed Well !
400 i Feet

CONSTUCUONDETAAS:

Well Casing X Welded

02% ;€*6 *mdm#m * 0 Hb l ms ;h
L 4 - ,- Wi - - - --- 4

0.350 * in 10  in dia frm 0 ft, to  22  ft
Drive Shoe x  Yes * ! No

}

Size 6
1

An

Surface Seal  Yes ' X
}

No
L

Material used in seal
:

Bentomte

Well Liner v Yes (
X ' NO

Type / Size Pvc ~ E m

WELL SCREEN WFORMATION:
*

an. dia * ' slot frm. ~ ]

11. (0 !l- " - T *T'  '
'

in. dia slot frm. ! ft. to ! TA

WELL INFORMATION SUMMARY:

Final Well Depth 400
,

FEET

Total Well Casing Installed f
L

1037
> -
#EET

Estimated Well Yield 4 USgpm

Static Water Level 30
! FEET

Well Development Information

Development method: X Air !

' Bailef
1 L

I pump

Development nme 2 !
HOURS

Water Quality Notes (eg: Taste, Odour, Colour, Sand, etc.)

WATER IS MOD. TUFRBID, NO ODOUR

STRATUM MATERIAL DESCRIPTION CASING
(FT) (FT/IN)

10 INCH SURFACE SEAL CASING L 0
7 22

BROWN, STONEY TILL * 0
' 20,4

i GREY, STONEY TILL W/ COBBLES
{

20,1 40 5

as I' GREY SToNEY TILL Y 2o 1
' sos

25 TsoFr, BROWN TILL ? 20,0 ? 80.6
il 1

60 GREY TILL Wi BOULDERS 20 100.6

60 100
I

GREY. STONEY TILL
1
-

5  l 05 6
'T

@
?

100
1

BED#aOcK

100
[

230
!

GREY SANDSTONE/SHALE T

AKT T lNTERBEDS (MEDIUM HARD)

230 I 240
A

T FRAcTURE; WATER BEAFMNG
L

~
APPROxIMATELY 4 USGPM

; 340 l 300 [ UGF%EY SHALE - MODERATELY S&)FT

500 00 GREY sHALE - SSEgT fOMEDluM-
400 { COMPLETED DEPTH

T

BOREHOLE APPEARS STABLE
T

T 1

-

! ; WELL SUMMARY
i 1 4

L TOTAL DEPTH DRILLED ! 400 , FEET
1

;
FINAL DEPTH OF WELL l 400

j

FEET
4-

%

7 TOTAL SURFACE CASING INSTALLED * 22 ! FEET
1

{
TOTAL WELL CASING INSTALLED T los ( FEET

* 1
Y 10 iNcH DRIVE SHOE l

.

QTY
T

6 INCH DRIVE SHOE l
#

QTY

! ESTIMATED WELL WELD  4  GPM
+-
! STATIC WATER LEVEL (APPROX.) . 30 ' FEET

1 L
" 7

? 1

T
- 7 1

WELL CONSTRUCTION PERSONNEL:
Driiler GLEN FYFE

]
License Number

!

0039 -WW - 94
'T

Crewman
~

JENS HElNEN 4 EngineerfTech ! B. McGINN

Start Date:
~

AUG lb, 1997 Completion Date 1 AUG 22, 1997

7Drillers Signature:
! ~@4 Tq~e
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/ ASK?
RESULTS OF ANALYSIS File No. H6976

97 -A2

97 09 04
03:00

Physical Tests
Colour (CU)
Conductivity (umhos/cm)
Total Dissolved Solids
Hardness CaCO3
pH

Turbiditv

Dissolved Anions
Alkalinity-Total
Chloride
Fluoride
Sulphale

Nutrients
NtLrate Nitrogen
Nm-Me Nitrogen

Dissolved Metals

(MU)

Ci
F
SO4

CaCO3

N
N

Aluminum
Arsenic
Barium
Boron
Cadmium

Calcium
Chromium
Copper
Iron
Lead

Magnesium
Manganese
Potassium
Selenium
Sodium

Zinc

D -A1
D -AS
D -Ba
D - B
D - Cd

D - Ca
D -Cr
D -Cu
D - Fe
D - Pb

D - Mg
D -Mn
D -K
D -Se
D - Na

D -Zn

<5
1930
1380
12.6
8.35

404

897
143
1.86
1

0.200
0.044

2.2
0.0 14 1

0.87
0.7
<0.0002

2.82
<0.01
<0.01
1.43
<0.00 1

1.35
0.0 14
2
<0.0005
463

0.008

Results are expressed as milligrams per litre except for pH,
Conductivity (urnhos/cm), Turbidity (NTU), and Colour (CU).

< = Less than Lhe detection limit indicated.

Page 2



3

CLIENT / C()MPANY

CONTACT

MAILING ADDRESS

WELL LOCATiON

!

7€//€
!
4 WELL DRILLING & PUMP cd. LTD.

3331 Alberni Hwy., Qualicum, B.C, V9K 1Y5
Telephone: 1 800 780 - FYFE Fax: (604) 752 - 1274

MCLEAN MILL NATIONAL HiSTORIC SITE

BARRY MCGlNN MCGINN ENGINEERING PHONE: 250 - 723 -2677 FAX 250 - 723 - 2621

MCLEAN MILL NATIONAL HISTORIC SITE OFFICE 5633 SMITH ROAD PORT ALBERNI B.C. V5Y<7L5

5633 SMITH ROAD PORT ALBERNI AT MCLEAN MILL NATIONAL HISTORIC SITE

PROPOSED USE:
-

T

-
Residential * Industrial

J .

* Municipal

! lrr1gation X ! Test Well * X l Community
I i

TYPE OF WORK:

Well Identification Number  97 - 1

T

. New Welt ' Method:  X 3 Air Rotary
1 - - !

X Deepened
~

 Cable Tool

Reconditioned ! l Au er

WELL D%MENS-3ONS:

Diameter of Well

Total Depth Drilled

Depth of Completed Well

6 Inches

546 Feet

540 T
-

/F;ex

CONSTUCllON DETAILS:

Well Casing x T welded

0250 m 6 i mlia nm o 7 H. to T €€)5 V n

OvssO
"

m  id india nm
!

o
,

n. to 22 in
1,,,

Drive Shoe: X Yes
! !

No l Size 6
]

in

Surface Sea]  X * Yes * No
L

Malaria} used in seal ' Bentonite

Well Liner
,

YeS ; X No

Type / Size . T

-
Pvc  lN

WELL SCREEN INFORMATION:
"l

ln, dia i

l slot frm T lw~ to
7

'

h

 in. ma
*

slot frm. ?
1 ft. to TE

WELL INFORMATION SUMMARY:

Final Well Depth 540 i FEETL
Total Welt Casing Installed 105 I FEET

Estimated Well Yield £0 f Usgpm

Static Water Level 30 FEET
Well Development Information

MT
Development method: j X Air  : Bailer !  Pump

T

Development time 4 ~ HOURS

Water Quality Notes leg: Taste, Odour, Colour, Sand, etc.)

WATER TUFIBID, TASTE IS BRACKISH (IE SALTY)

STRATUM MATERIAL DESCRIPNON CASING
(FT/IN)

- i
' EXiSTING WELL DEPTH 400 FT

x

+

I
?

L,..

+
f-

I LIGHT COLOURED IGNEOUS ROCK

(GFIANO - DlORlTE?)

; 540
i*

%

1 BOREHOLE APPEARS STABLE-
1 1

} }

l I

!

7~ 4
4 AL,".

1

WELL SUMMARY
.

Mi
- < - -  -- 1- - - #

TOTAL DEPTH DRILLED 140 1- +-- -- - -~ 1~ - .~ -
FINAL DEPTH OF WELL * 540 i FEET- 1

TOTAL SURFACE CASING INSTALLED 22
l

FEET

k

TOTAL CASING INSTALLED £ 105 FEET-
10 ICH DRIVE SHOE

:

1
;

QTY

6 INCH DRIVE SHOE 1 ; QTY

ESTIMATED WELL YIELD TE" GPM--- 4

STATIC WATER LEVEL (APPROX.) ' 30
! FEET

TM? +

I 7 7

Y""4
* -r

4

WELL CONSTRUCTION PERSONNEL:
Driller 0039 -WW - 94

+
Crewman * B. MCGlNN

Start Dam: 1997

Drillers Signature:
~1*5 :
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RESULTS OF ANALYSIS - Water

604 253 6700- ,

McLean
Mill
97 -

1
- 8

97 1 1 20
18:00

6047521274 ;# 8/ 5

File No. H9401

KAMA TEL
Colour (CU)
Cnnductivlt (umhos / cm)
Total Dissolved Solids
Hardness CaCO3
pH

Turbtd1ty

]~~olved Agions
Alkal lnjty -Total
Chloride
Fl umide
Sulphate

(NTU)

Cl
F
504

Ugtrieggg
Nitrate Nitrogen
Nttritn Nitrogen

actcrio1Qg1ga1 Test;
- eterotrophic Plate Count'

TQLEl Metg~
Aluminum]

Arsenic
Barium
Boron
Cadmlum

Ca lclum
Chron Hum
Copper
! rml
Lead

Magnesi um
Manganese
Mercury
Potassh xm
Scleni um

Sodi um
ZinC

CaCOU

N
N

T -A1
T-AS
T- Ba
T- B
T- Cd

T - (;a
T- Cr
T - Cu
T- Fe
T - Pb

T- Mg
T- Mn
T-Hg
T- K
T - Se

T - Na
'IZn

<5
20500
12300
2170
7.13

2 1 1

472
7400
0.54
< 1

0.005
<0.001

560

8
0.0629
144
1.0
<0.U02

678
<0.05
<0.05
6.6
<0.U1

1 17
0. 12
0.000 l2
2 1

().0007

3l90
0.03

€Y;;;;;£g€zgl~E;ru+€;:£;;£<£££,.,; *';*E~ ..W'E}?l€1 >~*"€£EB- .
- ,

" *

-'9*9*-
~ --7 - :€>

g;;g€*g;
mmaxssia

'

;? . ,
+ ME

~,:nlwx£€:
>£~g5~li€*£€i€€€££ggqg

>

5*;€Re
A "

 $ regan  ' the = 2 BE es - eE *19: at the be ag"; ing of this = 1-n-j . €€;;
,Bg %
! HE ; 2

Res * ' '

Are cd =j~~€15? tgra Z'£&EI"$€ r litre exg .'€'A*'}2'£ Br H (" 1 '%'?€"%'l , P ' *'n 0 " Eli,
UV) I

AZ?
~

1);;co emmy 9: .Sf1€iE nd (MU '
€$3% ?

< = *
> than ec Wil'Ir '
? -

#1> Br
(4.,x.h 2 ted. ;r

FM.
,! !. ~

;l -  * ~C

~

; ) I '

'R M -

*I Ie  '
!

ophic
~

~"ai £B;~ ':#"!' B~L . ,seed as Pm " K { " 'J').

U i J'  ~ L. f~STil'£.€'
r

' 1

(~ .

JLS  £:£ !

~
P 1

-

Lies.

.  WY ,*;;,14 ng H
~

-/J , , ! i
'

GHEP~
* , ~ ,

:n . :3
.

£3~ J:
PJ FA 1.;* .  £ 3

is'<'t€ > &
.;qE;#

- :I {2

. . iF *1 1, -

'mmmsix ! #~21 ) F

-
< ?

Ft  J ,lu;  €£ {"V

;j~}€*~%r~ ,
- €1

- *

', l - -
.JIN 2;~

.
. ) - ~

! ~, A.

11,;:
- -

..12?1€~$~IIY~~1F1 > HB9€;I >SF
~~SZ:;:fXL

?s;,a1:R1~
i*za,,m£%~1€&€zr. "mali;  E~BagE ,,;$££:&E~ A.IZ')#££I€€£~1~

4

,,~ ~?/wu

11/26/97 I7:01 TX/RX NO.2088 P.003



BCGS MAP
'

I K

WTN i WELL NO

WATER WELL R ECO R D HE ML No ~
MINISTRY OF WATER, LAND AND AIR PROTECTION VICTORIA. BRITISH COLUMBIA E

LEGAL DESCRIPTION LOT S EC T P R. D. L. LAND DISTRICT PL AN

DESCRIPTIVE LOCATION L l CE NC E NO. DATE -
Z X Y NO .

OWNERS NAME. A 0 DR E 5 S

DmLLER's NAMEJ. AD DRESS, DATE COMPLETED NAT. TOPO. SHEET NO.

ELEVATION ESTIMATED
Of PT H OF , SURVEYED CA3INGOIAM. L E N (3 T H ,

PRODUCTION TEST SUMMARY

METHOD OF CONSTRUCTION, .CASING OIAM .L EN GT H , DATE

SCREEN LOCATKON SCREEN SlZE ~ LE N G T H , T Y P E
TEST BY
BAIL TEST { W PUMP' TEST : DURATION OF TEST

SANiTARY SEAL YES NOS SCREEN S12E.. L E NG T H T Y P E RATE DRAWDOW

PERFORATED CASING CJ LENGTH., PERFORATIONS FROM, TO WATER LEVEL AT COMPLETION OF TEST
AVAILABLE DFJAWDOWN SPECCFIC CAPACITY

GRAVEL PACK ~ LENGTH,. D ! A M SVZE GRAN/EL.ETC. PERMEABIUTY . STORAGE COEFF

DISTANCE TO WATER .ESTIMATED WATERLEVEL TRANSMISSIVITY
ESTOMATED WELL YIELD .

F R OM , DMEASURED ELEVATION. ARTESBAN PRESSURE RECOMMENDED PUMPING RATE

DATE OF WATEP LEVEL MEASUREMENT WA T E R US E
RECOMMENDED PUMP SETTiNG

CH E M l S T R Y
L ! T H OLO GY

TO DESCRl PTlON
T ES T 8 Y DA T E

TOTAL DISSOLVED SOLIDS mm TEMPERATURE - Oc phi- ~ SlL)CA(SiO2) m Q / l

,umhos/cm
CONOUCTANCE AT25"C TOTAL mGN(FU mgm TOTAL HARDNESS(COCOg mg/l .., K i Y

 %
TOTAL ALKAUNBTY (coco,) mg/! PHEN. ALKALlNlTY(Co Cd;), mg/l MANGANESE(Mn) mg/ l

" -

COLOUR 0 D 0 U R T UR B l D 1 T Y

ANIONS mg/! 9 p TO CA T i ON S moi 1 e p m

CARBONATE (co,) CALCIUM (cu)

BlC:xRBONATE (MCC,) MAGNESlUM(Mq) - :l;i

=t;j L

. .

, . -
* . !

SULPHATE iSO,) SODIUM iNG) ,L . -9~ - ~-

.L
CHLORIDE (Cl) P0TASSx UM (K)

Nd; ' NO, (NITROGEN) l RON (DI SSOLVED)

o TKN. (NITROGEN)

PHOSPHORUS (P)

TKN - TOTAL KJELDAHL NITROGEN CHEMISTRY SITE NO

NOZ - NlTRlTE NO, = NlTRATE

CHEMISTRY FIELD TESTS

T E 5 T BY DA T E EQUIPMENT USED

CONTENTS OF FOLDER

DR l L L LOG

CJS ~ VE ANALYS ~

0 T HE R

SOURCES OF ! N FOR M AT l ON.

PUMP TEST DATA

GEOPHYSICAL LOGS
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E n v i r o n m e n t a l  M a n a g e m e n t  a n d  C o n s u l t i n g  

APPENDIX G. 
 

ASSESSMENT STANDARDS



Stage 1 Preliminary Site Inspection 
City of Port Alberni on behalf of D.R. Clough Consulting 

5633 Smith Road, Port Alberni, BC 
TerraWest Project: DCMM19-01 

 
 

 
 

1.0 ASSESSMENT STANDARDS 

Environmental liabilities and the protection of air, soils, surface waters, and groundwater 
quality in British Columbia are principally governed by BC ENV under authority of the 
Environmental Management Act and its subordinate regulations and amendments.  Under 
ENV jurisdiction, site owners/operators are subject to environmental contamination 
standards and liabilities, operating protocols, and reporting requirements defined by, 
though not limited to, the Contaminated Sites Regulation (CSR) which defines numerical 
contamination standards for soils, sediment, groundwater, surface water and vapours, 
materials management, and reporting requirements.   
 
1.1 SOILS STANDARDS 

There are three sets of soil standards applicable for the soil samples collected during this 
Phase II ESA, separated into numerous land uses and sensitive receptors.  The Site-specific 
information regarding land use is presented in the table below: 
 

Land Use Determination 
Historical land use Industrial 

Current land use National historic site, parkland, camping, fish 
hatchery. 

Zoning1 Park and Public Use District 

Distance to nearest surface water 
bodies2 

Kitsucksis Creek running through the Subject 
Property in the northwest portion of the Site. 

Has a successful investigation into 
the drinking water pathway been 
conducted, as per the CSR Protocol 
21 and the pathway eliminated? 

Yes – on-Site well drilled in 1997 down to 540 ft, 
indicated approximately 90 ft of till overlaying 
bedrock.  Natural water quality was deemed 
poor due based on review of provided 
analytical groundwater results. 

Is there a possibility of livestock 
ingesting the soil? Not anticipated within the Subject Property. 

Is the groundwater used for livestock 
watering? 

Not anticipated within the Subject Property. 
Shallow groundwater and surface water use for 
livestock watering potentially occurs on 
neighbouring properties. 

Is the groundwater used for 
irrigation? 

Not anticipated within the Subject Property. 
Shallow groundwater and surface water is 
reportedly used for irrigation on neighbouring 
properties. 

 

                                                      
1 Regional District of Alberni-Clayoquot Consolidated Zoning By-law (2018).  Zoning Bylaw No. 1971.  Available from 
https://www.acrd.bc.ca/cms/wpattachments/wpID174atID2700.pdf, and https://www.acrd.bc.ca/dms/documents/Maps/Alberni-Valley/d10.pdf 
2 BC Ministry of Environment (2018).  BC Water Resources Atlas. Available from http://maps.gov.bc.ca/ess/sv/wrbc/ 
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Based on the table above, the applicable CSR standards for soil at the Site as follows, 
herein referred to as the ‘applicable standards’: 
 

 CSR Schedule 3.1 Part 1 Numerical Soil Standards for Urban park land use: 
o Intake of contaminated soil 
o Toxicity to soil invertebrates and plants 
o Groundwater flow to freshwater surface water 
o Groundwater flow for livestock 
o Groundwater flow for irrigation 

 CSR Schedule 3.1 Part 2 Generic Numerical Soil Standards to protect human health 
for urban park land use; and 

 CSR Schedule 3.1 Part 3 Generic Numerical Soil Standards to protect ecological 
health for urban park land use. 

 
1.2 SEDIMENT STANDARDS 

CSR Schedule 3.4 standards are dependent on water type and if it is anticipated whether 
or not the sediment would be capable of supporting aquatic life.  The Site-specific 
information regarding aquatic life in sediment is presented in the table below: 
 

Sensitive Sediment Determination3 

Is the water type above the sediment marine or freshwater? Freshwater- Kitsucksis 
Creek 

Was aquatic life observed on-Site including phytoplankton, 
zooplankton, benthos, macrophytes, or fish? Yes 

Is it a habitat used by endangered or threatened species, or 
species of special concern under the Species at Risk Act? No evidence 

Is the water body important to the preservation of fish or 
wildlife? Yes 

Does the water body reach aquatic habitats important to fish 
spawning or rearing fish? Yes 

Does the water body reach aquatic environments designed or 
used for habitat restoration or border habitat compensation 
areas? 

Yes 

Is the area and aquatic habitat included in a wildlife 
management area under the Wildlife Act? No  

 
Based on the table above, the applicable CSR standards for sediment at the Site is the 
CSR Schedule 3.4 Generic Numerical Sediment Criteria for freshwater sensitive sediment, 
herein referred to as the ‘applicable standards’.   
 

                                                      
3 Contaminated Sites Regulation (1996).  Definition of Sensitive Sediment. Accessed from: 
http://www.bclaws.ca/Recon/document/ID/freeside/375_96_01 
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1.3 GROUNDWATER AND SURFACE WATER STANDARDS 

The CSR Protocol 21 – Water Use Determination outlines there are four defined uses and 
standards for groundwater: freshwater and/or aquatic life, drinking water, irrigation, and 
livestock.  The CSR Technical Guidance 15 – Concentration Limits for the Protection of 
Aquatic Receiving Environments is also used to determine standards appropriate for 
groundwater and surface water application within the Site. The Site-specific information 
regarding water used determination is presented in the table below: 
 

Water Use Determination 

Distance and type of nearest surface water 
bodies4 

Kitsucksus Creek (freshwater) 
located within the northeast portion 
of the Site running north to south. 

Are the aquatic water use standards 
applicable to the Site, as per the CSR Protocol 
21?   

Yes 

Has a successful investigation into the drinking 
water pathway been conducted, as per the 
CSR Protocol 21 and the pathway eliminated? 

Yes – on-Site well drilled in 1997 
down to 540 ft, indicated 
approximately 90 ft of till overlaying 
bedrock.  Natural water quality was 
deemed poor due based on review 
of provided analytical groundwater 
results. 

Are the irrigation and livestock pathways 
applicable, as per the CSR Protocol 21?   

Not anticipated within the Subject 
Property. Shallow groundwater and 
surface water use for livestock 
watering and irrigation potentially 
occurs on neighbouring properties. 

Are groundwater investigations within 10 m of 
the high water mark of an aquatic receiving 
environment, as per CSR Technical Guidance 
(TG) 15?  

Yes 

Is surface water and porewater <10 m from 
HWM located within a receiving environment 
other then a maintained watercourse present 
within the Site, as per TG 15? 

Yes 

 
Based on the table above, the applicable CSR standards for groundwater at the Site are 
the CSR Schedule 3.2 Generic Numerical Water Standards for irrigation and livestock use 
and the freshwater aquatic use. 
 

                                                      
4 BC Ministry of Environment (2018).  BC Water Resources Atlas. Available from http://maps.gov.bc.ca/ess/sv/wrbc/ 
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1.4 VAPOUR STANDARDS 

The CSR Schedule 3.3 Generic Numerical Vapour Standards identify five possible sets of 
standards based on land use.  The applicable vapour standard for this Site is based on 
currently understood anticipated land use as residential.  Buildings within 30 m of any 
collected or calculated samples are likely used for urban park and residential purposes. 
Residential vapour standard is herein referred to as the ‘applicable standards’.   
 
Analytical vapour results or calculated soil or groundwater samples are not compared 
directly to the Schedule 3.3 standards.  The appropriate attenuation factors (for indoor 
and/or outdoor air) are first applied, based on the depth of the sample.  These attenuated 
concentrations are then applied to the Schedule 3.3 applicable standards.  
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file:///E|/...ean%20Mill/Stage%201%20PSI/Appendices/Appendix%20H%20-%20BC%20Online%20Registry/SiteRegSearchLat49Long124.txt[1/7/2019 2:54:19 PM]

As Of: JAN 06, 2019          BC Online: Site Registry                  19/01/07
                     For: PB84632  TERRAWEST ENVIRONMENTAL INC         14:45:26
Folio: DCMM19-01                                                      Page    1
   1 records selected for 0.5 km from latitude 49  deg, 18 min, 39.8 sec
     and Longitude 124 deg, 49 min, 36.1 sec
   Site Id        Lastupd  Address / City
   0001715                 5633 SMITH ROAD
                           PORT ALBERNI



file:///E|/...ll/Stage%201%20PSI/Appendices/Appendix%20H%20-%20BC%20Online%20Registry/SiteRegDetailSiteID1715Lat49Long124.txt[1/7/2019 2:54:20 PM]

 As of: JAN 06, 2019       BC Online: Site Registry                    19-01-07
                      For: PB84632  TERRAWEST ENVIRONMENTAL INC        14:45:36
 Folio: DCMM19-01                                                      Page   1
                                 Detail Report
SITE LOCATION
       Site ID:       1715                             Latitude:  49d 18m 38.4s
 Victoria File:                                       Longitude: 124d 49m 34.8s
 Regional File: 26250-20/1715
        Region: NANAIMO, VANCOUVER ISLAND

 Site Address: 5633 SMITH ROAD
         City: PORT ALBERNI                    Prov/State: BC
  Postal Code:

 Registered: OCT 09, 1997  Updated:               Detail Removed:

 Notations:   6   Participants:  13    Associated Sites:   0
 Documents:   3 Susp. Land Use:   5 Parcel Descriptions:   1

Location Description: SMITH ROAD & DEBEAUX ROAD LOCATION DERIVED FROM GPS
 PROJECT ENVIC RVR #P110121A

Record Status: NOT ASSIGNED
 Fee category: UNRANKED

 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
NOTATIONS

  Notation Type: SITE INVESTIGATION REPORT SUBMITTED
 Notation Class: ADMINISTRATIVE
      Initiated: APR 07, 1995                        Approved: APR 07, 1995

 Ministry Contact: PATTEN, BARRY

 Notation Participants                               Notation Roles
 ENVIROCHEM SPECIAL PROJECTS INC (NORTH VANCOUVER)   SUBMITTED BY
 CITY OF PORT ALBERNI (PORT ALBERNI)                 REQUESTED BY

 Note: METALS CONTAMINATED SOILS SURROUNDING BLACKSMITH SHOP
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: CASE MANAGEMENT ITEM
 Notation Class: ADMINISTRATIVE
      Initiated: APR 03, 1995                        Approved: APR 03, 1995

 Ministry Contact: PATTEN, BARRY

 Note: SOIL SUITABLE FOR DISPOSAL AT PORT ALBERNI REGIONAL LANDFILL.  (SOILS
 FROM BLACKSMITH SHOP)
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 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: SITE INVESTIGATION REPORT SUBMITTED
 Notation Class: ADMINISTRATIVE
      Initiated: MAY 10, 1994                        Approved: MAY 10, 1994

 Ministry Contact: DAVIES, ROBERT J

 Notation Participants                               Notation Roles

 As of: JAN 06, 2019       BC Online: Site Registry                    19-01-07
                      For: PB84632  TERRAWEST ENVIRONMENTAL INC        14:45:36
 Folio: DCMM19-01                                                      Page   2
NOTATIONS

 CITY OF PORT ALBERNI (PORT ALBERNI)                 SUBMITTED BY

 Note: FUEL OIL SPILL ON SITE
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: CONCENTRATION CRITERIA APPROACH USED
 Notation Class: ADMINISTRATIVE
      Initiated: MAY 10, 1994                        Approved: MAY 10, 1994

 Ministry Contact: DAVIES, ROBERT J
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: REMEDIATION PLAN REPORT SUBMITTED
 Notation Class: ADMINISTRATIVE
      Initiated: MAY 10, 1994                        Approved: MAY 10, 1994

 Ministry Contact: DAVIES, ROBERT J

 Notation Participants                               Notation Roles
 CITY OF PORT ALBERNI (PORT ALBERNI)                 SUBMITTED BY

 Note: FUEL OIL SPILL ON SITE
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: SITE INVESTIGATION REPORT SUBMITTED
 Notation Class: ADMINISTRATIVE
      Initiated: AUG 27, 1993                        Approved: AUG 27, 1993

 Ministry Contact: DAVIES, ROBERT J

 Notation Participants                               Notation Roles
 MINISTRY OF SMALL BUSINESS, TOURISM, AND CULTURE    SUBMITTED BY
 (VICTORIA)
 CITY OF PORT ALBERNI (PORT ALBERNI)                 REQUESTED BY
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 Note: PRELIMINARY
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
SITE PARTICIPANTS

   Participant: ALBERNI-CLAYOQUOT REGIONAL DISTRICT
       Role(s): LANDFILL OPERATOR/OWNER
                MUNICIPAL/REGIONAL CONTACT
    Start Date: APR 03, 1995                           End Date:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: CANTEST LIMITED (VANCOUVER)
       Role(s): ANALYTICAL LAB
    Start Date: FEB 22, 1995                           End Date:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: CITY OF PORT ALBERNI (PORT ALBERNI)
       Role(s): FORMER PROPERTY OWNER
                MUNICIPAL/REGIONAL CONTACT
    Start Date: MAY 04, 1992                           End Date: APR 09, 1997
         Notes: ERIC MCCORMICK
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 As of: JAN 06, 2019       BC Online: Site Registry                    19-01-07
                      For: PB84632  TERRAWEST ENVIRONMENTAL INC        14:45:36
 Folio: DCMM19-01                                                      Page   3
SITE PARTICIPANTS

   Participant: DAVIES, ROBERT J
       Role(s): MAIN MINISTRY CONTACT
    Start Date: AUG 24, 1993                           End Date: MAR 31, 2004
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: ENVIROCHEM SPECIAL PROJECTS INC (NORTH VANCOUVER)
       Role(s): ENVIRONMENTAL CONSULTANT/CONTRACTOR
    Start Date: JAN 01, 1994                           End Date:
         Notes: LINDA EASTCOTT
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: ENVIRONMENT CANADA, CANADIAN PARKS SERVICES (VANCOUVER)
       Role(s): ENVIRONMENT CANADA CONTACT
    Start Date: MAY 04, 1992                           End Date:
         Notes: BRIAN WELLER
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: HBT AGRA LIMITED (VICTORIA)
       Role(s): ENVIRONMENTAL CONSULTANT/CONTRACTOR
    Start Date: OCT 24, 1993                           End Date:
         Notes: T. STEMP
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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   Participant: MACMILLAN BLOEDEL LIMITED (TIMBERLANDS AND PROPERTIES
                DIVISION)
       Role(s): PROPERTY OWNER
    Start Date: APR 10, 1997                           End Date:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: MINISTRY OF SMALL BUSINESS, TOURISM, AND CULTURE (VICTORIA)
       Role(s): ASSOCIATED PROVINCIAL GOVERNMENT CONTACT
    Start Date: JUL 01, 1992                           End Date:
         Notes: BARRY CAMPBELL
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: PATTEN, BARRY
       Role(s): ALTERNATE MINISTRY CONTACT
    Start Date: APR 03, 1995                           End Date: MAR 31, 2003
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: PUBLIC WORKS CANADA (CALGARY, AB)
       Role(s): ASSOCIATED FEDERAL GOVERNMENT CONTACT
    Start Date: MAY 04, 1992                           End Date:
         Notes: LIZ BAKER
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: RB MCLEAN LUMBER CO
       Role(s): FORMER OPERATOR
                FORMER PROPERTY OWNER
    Start Date: JAN 01, 1920                           End Date: JAN 01, 1964
         Notes: HISTORICAL START DATE
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: ZENON ENVIRONMENTAL INC (BURNABY)
       Role(s): ANALYTICAL LAB
    Start Date: DEC 29, 1993                           End Date:
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
DOCUMENTS

 Title: METAL CONTAMINATED SOIL DISPOSAL - MCLEAN MILL HISTORIC SITE

 As of: JAN 06, 2019       BC Online: Site Registry                    19-01-07
                      For: PB84632  TERRAWEST ENVIRONMENTAL INC        14:45:36
 Folio: DCMM19-01                                                      Page   4
DOCUMENTS

              Authored: MAR 29, 1995               Submitted: APR 07, 1995
 Participants                                        Role
 ENVIROCHEM SPECIAL PROJECTS INC (NORTH VANCOUVER)   AUTHOR
 CITY OF PORT ALBERNI (PORT ALBERNI)                 COMMISSIONER
 PATTEN, BARRY                                       REVIEWER
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 Title: OIL SPILL CLEAN UP - NATIONAL HISTORIC MILL SITE, PORT ALBERNI, B.C.
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              Authored: APR 14, 1994               Submitted: MAY 10, 1994
 Participants                                        Role
 HBT AGRA LIMITED (VICTORIA)                         AUTHOR
 CITY OF PORT ALBERNI (PORT ALBERNI)                 COMMISSIONER
 DAVIES, ROBERT J                                    REVIEWER
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 Title: INVESTIGATION OF POTENTIAL SITE CONTAMINATION AT MCLEAN MILL, PORT
        ALBERNI
              Authored: MAY 04, 1992               Submitted: AUG 27, 1993
 Participants                                        Role
 PUBLIC WORKS CANADA (CALGARY, AB)                   AUTHOR
 ENVIRONMENT CANADA, CANADIAN PARKS SERVICES         AUTHOR
 (VANCOUVER)
 CITY OF PORT ALBERNI (PORT ALBERNI)                 COMMISSIONER
 DAVIES, ROBERT J                                    REVIEWER
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
SUSPECTED LAND USE

 Description: AUTO/TRUCK/BUS/SUBWAY/OTHER VEHICLE REPAIR/SALVAGE/WRECKING
       Notes:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 Description: BATTERY (LEAD ACID/OTHER) MANUFACTURING/WHOLSALE BULK STORAG
       Notes:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 Description: PETRO. PROD., /PRODUCE WATER STRG ABVEGRND/UNDERGRND TANK
       Notes:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 Description: TREATED WOOD STORAGE AT THE SITE OF TREATMENT
       Notes:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 Description: WOOD TREATMENT (ANTISAPSTAIN OR PRESERVATION)
       Notes:
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
PARCEL DESCRIPTIONS

  Date Added: NOV 23, 1995                   Crown Land PIN#:
    LTO PID#: 008770883                     Crown Land File#:
   Land Desc: DISTRICT LOT 106, ALBENRI DISTRICT, EXCEPT PARTS IN PLANS 277
              RW,VIP57991 AND VIP65072
No activities were reported for this site

                              End of Detail Report
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Photo 1. North from parking lot area 

towards Visitors Centre-Hall-1 and main 
pedestrian entrance to the Site.  

Photo 2. North towards Gift Shop former  
Café- 2. 

Photo 3. Viewing northwest towards Waste 
Collection Area-5  

   
Photo 4. Viewing southeast towards the 

north side of the A. McLean House-7  
(AEC 16) . 

Photo 5. Southwest side of A. McLean House-7 
and heating oil AST (AEC16). 

Photo 6. View northwest towards portion of 
former treated wood storage area. Locie 

shed and Caretaker RV visible in background. 
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Photo 7. View northwest towards end of rail 
spur. 

Photo 8. Photo taken of west side of Fuel 
Tanker Car-18 (APEC 19). 

Photo 9. Secondary containment of fuel 
transfer area under Fuel Tanker Car-18 (APEC 

19). 

   
Photo 10. View northwest towards the 

former Dip Tank-17 (AEC 8). 
Photo 11. View west towards full and partially 

full drums within the former Loading Deck 
area-17 (AEC 8). 

Photo 12. View north towards a Tanker- 36 
located off-Site. 
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Photo 13. View northeast towards the Waste 

Burn Pile-24 (AEC 13). 
Photo 14. View north towards the Green 

Chain-23, mill building visible in background. 
Photo 15. View northwest towards the Mill-21 

(AEC 3). 

   
Photo 16. View north towards the former 

Transformers-26 (APEC 15). 
Photo 17. View northeast towards the 

Blacksmith Shop-29 (AEC 1). 
Photo 18. View northwest towards the Oil 

Shed/Pump House-28 (AEC 7). 
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Photo 19. View north towards the Mill Pond-

37 (AEC 14). 
Photo 20. View north towards the Gas and Oil 

Shed-31 (AEC 5). 
Photo 21. View southeast towards former 

diesel AST located north side of Oil Shed- 31 
(AEC 5). 

  
 

Photo 22. View northeast towards the 
Garage-32 (AEC 4). 

Photo 23. View northwest towards the Small 
Parts Shed-33, Machine Shop-34 seen in 

background (AEC 2). 

Photo 24. View northeast towards Steam 
Donkey and Spar Pole-39. 
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