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GHD 
10271 Shellbridge Way Suite 165 Richmond British Columbia V6X 2W8 Canada 
T 604 214 0510  F 604 214 0525  W www.ghd.com 

October 5, 2017 Reference No. 088877 
 
 
Mr. Allan Leuschen 
Senior Environmental Protection Officer 
Authorizations – South 
Environmental Protection Division 
Ministry of Environment 
2080 Labieux Road 
Nanaimo, British Columbia V9T 6J9 
 
Dear Mr. Leuschen: 
 
Re: Independent Peer Review  

Upland Landfill – Waste Discharge Application  
(Tracking No. 335965, Authorization No. 107689) 

 Upland Excavating, Campbell River, British Columbia 

On behalf of the Upland Excavating Ltd. (Upland), please find enclosed the independent peer review 
Mr. Guy Patrick, P.Eng. of Patrick Consulting Inc. (Peer Review), as well as Mr. Patrick’s curriculum vitae. 
This Peer Review is submitted in relation to the Ministry of Environment (MOE)’s review of the Upland 
Landfill Waste Discharge Application (Application).  

The Peer Review considers and comments on the components of the technical reports listed below, which 
were included in the Upland’s Application submitted to the MOE on May 31, 2017: 

• Hydrogeology and Hydrology Characterization Report, Proposed Upland Landfill, Campbell River, BC, 
prepared for Upland Excavating Ltd. by GHD, May 27, 2016, amended May 31, 2017 

o Site setting, geology, groundwater flow direction and flux, groundwater divide, groundwater 
chemistry and water quality criteria. 

• Design, Operations, and Closure Plan, Proposed Upland Landfill, Campbell River, BC, prepared for 
Upland Excavating Ltd. by GHD, May 27, 2016, amended May 31, 2017 

o Section 13 groundwater and surface water impact assessment. 

On behalf of Upland, GHD Limited (GHD) is currently working to complete additional field activities, 
studies, and analysis to respond to the recommendations enclosed in the attached Peer Review. GHD is 
also preparing technical responses to address Peer Review recommendations. GHD expects to submit 
these technical responses to the MOE will be within two weeks of the date of this letter. 

http://www.ghd.com/


 
 
 

088877Leuschen-13 2 

GHD and Upland trust this submission will be of assistance to the MOE in completing its review the Waste 
Discharge Application. Should you have any questions please do not hesitate to contact us. 

Sincerely, 

GHD 
 
 
 
 
 
Gregory D. Ferraro, P.Eng. 
SS/sz/13 

Encl. 

cc: Terry Stuart – Upland Excavating Ltd. 
Brian Fagan – Upland Excavating Ltd. 

 Shauna Sturgeon, GHD Limited 
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Guy Patrick 

 
 

Experience 

Patrick Consulting Inc. – Salt Spring Island, BC 

Director (2015 to Current) 

Senior Contaminant Hydrogeologist providing expert review services and/or technical direction and 

oversight for major hydrogeological and contaminant investigations and remediation programs 

throughout BC, across Canada and internationally. Mr. Patrick’s expertise is focused on contaminant fate 

and transport at sites affected by organic and inorganic constituents including LNAPLs (e.g., petroleum 

hydrocarbons), DNAPLs (e.g., coal tars, creosote, chlorinated solvents) and metals.  His decades of 

experience encompass site characterisation and remediation in complex hydrogeological settings. 

Contaminated Sites Approved Professional Society (CSAP) – Vancouver, BC 

Member (2008 - Current); Board Member (2009 to 2015; 2017) 

Provides direction and governance for CSAP, which is an independent professional organization that is 

mandated by the Provincial Government, through the Ministry of Environment, to review environmental 

certification applications made under the Environmental Management Act and Contaminated Sites 

Regulation.  Mr. Patrick currently serves as chair of the Professional Development Committee and Co-

chair of the Technical Review Committee, and previously served as chair of the Membership and 

Discipline Committees. https://csapsociety.bc.ca/ 

GeoEnviroPro – Vancouver, BC 

Technical Lead and Partner (2015 to Current) 

Develops high quality webinars, workshops and training for novices to professionals who desire to 

improve their skill set in the investigation and remediation of contaminated sites.  

http://geoenviropro.com/ 

  

Patrick Consulting Inc 
P.0. Box 581, STN Ganges 

Salt Spring Island, BC V8K 2W2 

PH: 250-538-0215 

CELL: 604-219-8437 

 

https://csapsociety.bc.ca/
http://geoenviropro.com/


Guy Patrick 
 

 
University of British Columbia – Vancouver, BC 

Adjunct Professor (2015) 

Course instructor for Civil 408, Geo-Environmental Engineering through the Department of Civil 

Engineering. 

Golder Associates Ltd. – Burnaby, BC 

Associate, then Principal (1994) (1990 to 2014) 

Principal and Senior Hydrogeologist responsible for program development, management, and technical 

direction for major hydrogeological and contaminant investigations and remediation programs 

throughout BC, and across North America, Europe, and Australia. These included remedial investigations 

focusing on manufactured gas plant (MGP), chemical plant and wood treating sites affected by DNAPLs 

(e.g., coal tars, creosote, chlorinated solvents), other organic compounds and metals, and site 

characterisation at hazardous waste disposal facilities. 

 

Golder Associates Ltd. – Waterloo, ON 

Associate/Office Manager (1990 to 1990) 

Established Golder Associates’ Waterloo office and supervised a technical and support staff, providing 

hydrogeological services and environmental site assessments throughout Ontario, and in support of 

RI/FS projects in New Jersey and Massachusetts. 

 

Golder Associates Inc. – Redmond, WA 

Senior Hydrogeologist (1985 to 1989) 

Technical Manager and senior reviewer for Remedial Investigations and Feasibility Studies (RI/FS) at 

contaminated sites in Washington, Oregon, and California.  Served as Technical Director for investigation 

of DNAPL solvent contamination at MEW Superfund Site in Mountain View, California. 

University of Waterloo – Waterloo, ON 

Research Assistant (1983 to 1985) 

Designed and implemented a benzene, toluene, and xylene (BTX) tracer injection test at CFB Borden, 

Ontario, to assess natural attenuation and biodegradation processes in a sand aquifer. 

Clifton Associates Ltd. – Regina, SK 

Project Engineer (1981 to 1983) 

Implemented and managed ESAs at contaminated sites throughout Saskatchewan, including municipal 

landfills, bulk petroleum fuel tanks, a steel mill, a petroleum refinery, potash brine disposal ponds, and 

road-salt storage yards. 



Guy Patrick 
 

 

Education 

M.Sc. Contaminant Hydrogeology, University of Waterloo, Waterloo, ON, 1986 

B.A.Sc. Regional Systems Engineering (Civil), University of Regina, Regina, SK, 1981 

B.Sc. Biology (Honours), University of Regina, Regina, SK, 1977 

Professional Affiliations 

Association of Professional Engineers of Saskatchewan (Lic. No. 5315) 

Association of Professional Engineers and Geoscientists of BC (Lic. No. 18620) 

Association of Professional Engineers and Geoscientists of Alberta (Lic. No. 237573) 

Association of Professional Engineers of Yukon Territory (Lic. No. 1225) 

Association of Groundwater Scientists and Engineers, NGWA, member 

International Association of Hydrogeologists, member 

Instruments Issued As A BC Rostered Approved Professional 

Certificates of Compliance (CoC) 

Site 11788, 11789, 11790, March 13, 2017 

Richmond 

Site 7372, November 27, 2015, Kelowna  

Site 18253, November 27, 2015, Kelowna 

Site 12603, April 26, 2012, Vancouver 

Site 11786, February 29, 2012, Richmond (3) 

Site 4697, May 16, 2011, Vancouver 

Site 3500, March 24, 2011, Kelowna 

Site 7807, October 1, 2010, Penticton 

Site 12276, May 18, 2010, Richmond 

Site 0952, December 11, 2009, Saanich 

Site 3667, July 16, 2009, Cranbrook 

Site 11171, April 1, 2009, Winfield 

Site 10661, November 6, 2008, Chilliwack 

Site 9196, June 13, 2008, Vancouver 

Site 0102, January 8, 2008.  Burnaby 

Site 3667, September 26, 2007, Cranbrook 

Site 3293, July 18, 2006, Fort Nelson 

Site 2489, May 8, 2006, Kelowna 

Site 2489, May 8, 2006, Kelowna 

Site 9805, May 8, 2006, Burnaby 

Site 8653, December 2, 2003, Vancouver 

Site 3973, March 20, 2003, Kelowna 

Site 6976, September 21, 2001, Vancouver 

 

 

 

Approvals-in-Principle (AiP) 

Site 3667 September 26, 2007, Cranbrook 

Site 5062, January 23, 2007, Squamish 

Site 7908 (Parcel 1), May 19, 2004 

Site 7908 (Parcel 4), May 19, 2004 

Site 7908 (Parcel 5), May 19, 2004 

Site 6477 April 28, 2000, Vancouver 

Site 6975, September 24, 2001, Vancouver 

Select Publications 

Patrick, G.C., M. Bergeon, and W. Decker, 2015.  Use and Limitations of Polyaromatic Hydrocarbon 

Proportions in Defining Source Signatures of Tars at a Manufactured Gas Plant Site.  Presented at 5th 

Annual SABCS Conference on Contaminated Sites, September 24, 2015, Vancouver BC.  



Guy Patrick 
 

 
Patrick, G.C. and R. Zapf-Gilje, 2012.  Towards a New Professionalism in British Columbia – the 

Contaminated Sites Approved Professional Society, presented at the 2012 Congress of the International 

Association of Hydrogeologists, September 16-21, 2012.  Niagara Falls, ON. 

Patrick, G.C. and D. Thomas, 2007.  Groundwater Characterization – How Much is Enough?  Presented at 

60th Canadian Geotechnical Conference and 8th Joint CGS/IAH CNC Groundwater Conference, October 

21-24, 2007.  Ottawa, ON. 

Patrick, G.C., I. Hers, G. Bradley, and D. Thomas. 2005. Managing Creosote DNAPL in Marine and 

Freshwater Sediments (Abstract).  Presented at Battelle Conference on Remediation of Contaminated 

Sediments, New Orleans, LA. 

Patrick, G. and T. Anthony. 1998. “Creosote and Coal-Tar DNAPL Characterization in Fraser River Sands” 

in Nonaqueous Phase Liquids, Remediation of Chlorinated and Recalcitrant Compounds.  G. B. 

Wickramanayake and R. E. Hinchee, eds.  The First International Conference of Chlorinated and 

Recalcitrant Compounds, Monterey, CA, May 18-21, 1998.  Battelle Press. 

Patrick, G., 1997.  DNAPL Source Zones and Implications for Remediation (Abstract), presented at 5th 

North American Chemical Congress, America Chemical Society, Cancun, Mexico. 

Patrick, G.C., Conlin, B.H., and Balfour, D.J., 1992.  “Technical Approach and Understanding of 

Environmental Contamination Studies”.  Presented at Western Canadian Environmental Law and 

Regulation Conference, November 1992, Vancouver, BC. 

Patrick, G.C. and A.S. Burgess, 1990.  “Field Studies of Nonaqueous Phase Liquids at Two Sites in 

California’s Santa Clara Valley.”  In Proceedings of the Conference on Subsurface Contamination by 

Immiscible Fluids, April 18-20, 1990, Calgary, AB. 

Representative Projects 

Senior Expert Review, Former Dry Cleaner Site, Vancouver, BC 

(2016) Provided expert review services and an opinion report in support of BC Ministry 

of Environment position for a pending Environmental Appeal Board hearing concerning 

the investigation and extent of tetrachloroethylene and trichloroethene (PCE and TCE) 

in till and fractured siltstone/sandstone at a former dry cleaning facility. 

Expert Witness and Technical Specialist, Former MGP Site, Ashland, Wisconsin USA  

(2012 – 2015) Developed a conceptual site model, reviewed remedial plans, and 

testified on the transport and fate of water-gas tars and polyaromatic hydrocarbons 

(PAH) on behalf of the railroads and City at a historic manufactured gas plant site 

adjacent to Lake Superior. http://www.epa.gov/region5/cleanup/ashland/index.htm 

Optimization Review Panel, Coal Tar Remediation, Vancouver, BC  

(2015) Invited member of five-person Expert Panel to identify preferred remedial 

technologies and develop an optimized remedial approach to achieve closure objectives 

http://www.epa.gov/region5/cleanup/ashland/index.htm


Guy Patrick 
 

 
for this former coal tar distillate and shingle manufacturing facility adjacent to tidally 

influenced Fraser River. 

DNAPL Panel, North American Railroad 

(2015 - 2017)  Invited member of DNAPL panel to provide independent review and 

recommendations to project consultants in addressing the investigation and 

remediation of DNAPL contamination at various rail yards in Canada and USA. 

Senior Review, Rock Bay MGP Remediation Project, Victoria, BC  

(2005-2016)  Provided initial contaminant assessment and remediation expertise related 

to DNAPL transport of coal tars from the former Rock Bay manufactured gas plant.  

Supported and advised Transport Canada during remediation of Rock Bay sediment. 

Technical Specialist, Ammonium Plume Characterization, Columbia River, BC  

(2007-2010)  Supported a multidisciplinary team characterizing the presence, extent, 

discharge and ecological risk of an ammonium sulphate plume migrating towards, 

beneath and into a reach of the Columbia River downgradient of a fertilizer plant.   

Environment Yukon, Water Resources Branch, YT  

(2017) Co-author of “Groundwater Investigation and Characterization, Technical 

Guidance for Contaminated Sites,” prepared for Environment Yukon,  

Source Allocation, MGP Condensate, Quebec City, Quebec 

(2013)  Provided technical advice and forensic assessment of the source of light 

hydrocarbons ultimately found to be associated with manufactured gas condensate 

accumulations in abandoned gas distribution piping in an historic area of Quebec City. 

Creosote Assessment and Remediation, Multiple Sites, Canada 

Provided technical expertise in the investigation, characterization and remediation  of 

creosote DNAPL at wood treating sites in BC (White Pine Vancouver; Meadow Avenue, 

Burnaby; Domtar Coquitlam; Vancouver Shipyards, North Vancouver), Alberta (Domtar 

Cochrane; Canada Creosote, Calgary); Ontario (Northern Wood Preservers, Thunder 

Bay) 

Canadian Council of Ministers of the Environment 

(2016) Co-author of CCME technical guidance document for environmental site 

characterization in support of human health risk assessments.  

http://www.ccme.ca/en/resources/contaminated_site_management/assessment.html 

BC Ministry of Forests, Lands, and Natural Resource Operations (formerly Agriculture and 

Lands), Ladysmith, BC  

(2007 – 2012) As Project Director, provided senior technical review of environmental 

site assessments, contaminant hydrogeology and remedial planning to address historic 

http://www.ccme.ca/en/resources/contaminated_site_management/assessment.html


Guy Patrick 
 

 
coal shipping and rail yard contamination, and re-development of the uplands and 

sediment in Ladysmith Harbour.  Contaminants of concern include metals and 

petroleum hydrocarbons. http://www.ladysmith.ca/city-hall/reports-publications 

BC Ministry of Environment, BC  

(2007 - 2010) Primary author of BC MoE’s Technical Guidance #8 (July 2010), 

“Groundwater Investigation and Characterization,” and supporting documentation. 

http://www.env.gov.bc.ca/epd/remediation/guidance/#tech 

Rio Tinto, Kitimat, BC  

(2006 – Current)  Senior technical reviewer supporting prime consultant and overseeing 

the investigation, hydrogeologic characterization and remediation of lands and marine 

sediments at an aluminum smelter site in Kitimat.  Characterisation included use of 

Mine Visualization Software (MVS) to accurately display, interpret and communicate the 

3-D extent of PAHs, metals and other inorganic chemical discharges to Kitimat Arm. 

Ethylene Dichloride (EDC) Spill Site, Ft. Langley, BC 

(2005 – Current) Technical support to prime consultant overseeing the management and 

remediation of EDC in groundwater at an historic train derailment site, where EDC (also 

referred to as 1,2-dichloroethane) was released as DNAPL to the subsurface in an 

aquifer near the Fraser River. 

EXXON Mobil, USA 

(2007-2008)  Co-author of technical guidance to address the potential for mobility of 

LNAPL at sites contaminated by petroleum hydrocarbons. 

Electrolux, Hungary 

(2004-2010) Technical Advisor providing review services and advice regarding innovative 

remedial approaches to address trichloroethene (TCE) and chromium VI contamination 

within a complex hydrogeologic system serving as a local municipal water supply. 

 
Olin Chemical Site, Saltsville, VA, USA 
 

(1995-2002)  Provided technical input and review of EPA’s proposed plan to contain 

mercury contamination in soils at the former Olin Chemical chlor-alkalie site. 

 

http://www.ladysmith.ca/city-hall/reports-publications
http://www.env.gov.bc.ca/epd/remediation/guidance/#tech
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Expert Witness, Wildwood BC 

(2002)  Provided expert witness services in support of an application to the BC 

Environmental Appeal Board to amend a Remediation Order issued against an historic 

site owner. The work scope included establishing the approximate date and causes of 

contamination of a fractured rock aquifer by gasoline.  The aquifer supplies local 

residences with potable water. 

Expert Witness, Fairlawn, NJ, USA 

(2000–2004)  Provided technical expertise and expert testimony to address historic 

sources of dry cleaning solvents and subsequent responsible parties at a former dye 

manufacturing facility. 

Lockheed Martin, Idaho Falls, ID, USA 

(1996–2000)  Member of treatability study review panel tasked with evaluating natural 

attenuation as a remedy to address TCE plume in fractured basalt at the Test Area North 

(TAN) site at the Idaho National Engineering Laboratory in eastern Idaho. 
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MW1-14 RISING HEAD NO. 1

Data Set:  C:\Users\ramolenhuis\Desktop\88877\Sept 2017 SWRT\88877 MW1 RH1.aqt
Date:  09/19/17 Time:  14:53:05

PROJECT INFORMATION

Company:  GHD
Client:  Uplands Exc
Project:  88877
Location:  Uplands
Test Well:  MW1-14
Test Date:  9/15/17

AQUIFER DATA

Saturated Thickness:  28.4 m Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW1-14)

Initial Displacement:  0.2633 m Static Water Column Height:  5.845 m
Total Well Penetration Depth:  5.845 m Screen Length:  5.845 m
Casing Radius:  0.025 m Well Radius:  0.075 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 0.01939 cm/sec Le = 4.268 m
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MW1-14 RISING HEAD NO. 2

Data Set:  C:\Users\ramolenhuis\Desktop\88877\Sept 2017 SWRT\88877 MW1 RH2.aqt
Date:  09/19/17 Time:  14:56:45

PROJECT INFORMATION

Company:  GHD
Client:  Uplands Exc
Project:  88877
Location:  Uplands
Test Well:  MW1-14
Test Date:  9/15/17

AQUIFER DATA

Saturated Thickness:  28.4 m Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW1-14)

Initial Displacement:  0.3388 m Static Water Column Height:  5.845 m
Total Well Penetration Depth:  5.845 m Screen Length:  5.845 m
Casing Radius:  0.025 m Well Radius:  0.075 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 0.01494 cm/sec Le = 0.7064 m
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MW3-14 RISING HEAD NO. 1

Data Set:  C:\Users\ramolenhuis\Desktop\88877\Sept 2017 SWRT\88877 MW3 RH1 -sg.aqt
Date:  09/19/17 Time:  15:00:39

PROJECT INFORMATION

Company:  GHD
Client:  Upland Excavating
Project:  88877
Location:  Campbell River, BC
Test Well:  MW3-14
Test Date:  9/15/17

AQUIFER DATA

Saturated Thickness:  4.7 m Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW3-14)

Initial Displacement:  0.7171 m Static Water Column Height:  4.7 m
Total Well Penetration Depth:  4.7 m Screen Length:  4.7 m
Casing Radius:  0.025 m Well Radius:  0.075 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 0.01861 cm/sec Le = 0.1 m
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MW3-14 RISING HEAD NO. 2

Data Set:  C:\Users\ramolenhuis\Desktop\88877\Sept 2017 SWRT\88877 MW3 RH2 -sg.aqt
Date:  09/19/17 Time:  14:59:53

PROJECT INFORMATION

Company:  GHD
Client:  Upland Excavating
Project:  88877
Location:  Campbell River, BC
Test Well:  MW3-14
Test Date:  9/15/17

AQUIFER DATA

Saturated Thickness:  4.7 m Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW3-14)

Initial Displacement:  0.7771 m Static Water Column Height:  4.7 m
Total Well Penetration Depth:  4.7 m Screen Length:  4.7 m
Casing Radius:  0.025 m Well Radius:  0.075 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 0.01318 cm/sec Le = 0.1 m
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MW3-14 RISING HEAD NO. 3

Data Set:  C:\Users\ramolenhuis\Desktop\88877\Sept 2017 SWRT\88877 MW3 RH3 -sg.aqt
Date:  09/19/17 Time:  14:59:24

PROJECT INFORMATION

Company:  GHD
Client:  Upland Excavating
Project:  88877
Location:  Campbell River, BC
Test Well:  MW3-14
Test Date:  9/15/17

AQUIFER DATA

Saturated Thickness:  4.7 m Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW3-14)

Initial Displacement:  1.154 m Static Water Column Height:  4.7 m
Total Well Penetration Depth:  4.7 m Screen Length:  4.7 m
Casing Radius:  0.025 m Well Radius:  0.075 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 0.01442 cm/sec Le = 0.5755 m
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MW9-17 FALLING HEAD NO. 2

Data Set:  C:\Users\ramolenhuis\Desktop\88877\Sept 2017 SWRT\88877 MW9 FH2.aqt
Date:  09/19/17 Time:  14:51:07

PROJECT INFORMATION

Company:  GHD
Client:  Upland Excavating
Project:  88877
Location:  Campbell River, BC
Test Well:  MW9-17
Test Date:  9/15/17

AQUIFER DATA

Saturated Thickness:  11.39 m Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW9-17)

Initial Displacement:  1.054 m Static Water Column Height:  11.39 m
Total Well Penetration Depth:  11.44 m Screen Length:  3.1 m
Casing Radius:  0.025 m Well Radius:  0.05 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0182 cm/sec y0 = 0.6677 m
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MW9-17 RISING HEAD NO. 2

Data Set:  C:\Users\ramolenhuis\Desktop\88877\Sept 2017 SWRT\88877 MW9 RH2.aqt
Date:  09/19/17 Time:  14:51:54

PROJECT INFORMATION

Company:  GHD
Client:  Upland Excavating
Project:  88877
Location:  Campbell River, BC
Test Well:  MW9-17
Test Date:  9/15/17

AQUIFER DATA

Saturated Thickness:  11.39 m Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW9-17)

Initial Displacement:  0.8144 m Static Water Column Height:  11.39 m
Total Well Penetration Depth:  11.44 m Screen Length:  3.1 m
Casing Radius:  0.025 m Well Radius:  0.05 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.02029 cm/sec y0 = 0.9104 m
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Site Photographs 
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Photo 1 Competent Bedrock  
 Southwest Corner – looking south (toward MW5A/B-15) 



 
 

 

Site Photographs 
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Photo 2 Bedrock 
 Southwest Corner – looking west 
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