


































 

APPENDIX D 

Site Registry Search Results 



file:///Q|/400-425/405%20Fraser%20River%20Port%20Authority/003%2...earch/Site%20Reg%20Detail-%20Site%20ID_%203722%20Lat_%2049d1.txt

 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:15:46
 Folio:                                                                Page   1
                                 Detail Report
SITE LOCATION
       Site ID:       3722                             Latitude:  49d 12m 25.0s
 Victoria File:                                       Longitude: 122d 54m 05.8s
 Regional File: 26250-20/3722
        Region: SURREY, LOWER MAINLAND

 Site Address: 125 COLUMBIA STREET
         City: NEW WESTMINSTER                 Prov/State: BC
  Postal Code:

 Registered: OCT 08, 1997  Updated: FEB 21, 2003  Detail Removed: FEB 21, 2003

 Notations:   4   Participants:   6    Associated Sites:   0
 Documents:   1 Susp. Land Use:   0 Parcel Descriptions:   1

Location Description: NW CORNER OF ELLIOT AND COLUMBIA ST.  LOCATION DERIVED
 FROM BC ENVIRONMENT REFERENCING RECTIFIED NAD 83 ORTHOPHOTOGRAPHY, FEB 
04/97.

Record Status: ACTIVE - REMEDIATION COMPLETE
 Fee category: MEDIUM SITE, SIMPLE CONTAMINATION

 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
NOTATIONS

  Notation Type: CONDITIONAL CERTIFICATE OF COMPLIANCE ISSUED (WMA 27.6(3))
 Notation Class: WASTE MANAGEMENT ACT: CONTAMINATED SITES NOTATIONS
      Initiated: MAY 05, 1997                        Approved: MAY 05, 1997

 Ministry Contact: POPE, DOUGLAS

 Notation Participants                               Notation Roles
 POTTINGER GAHERTY ENVIRONMENTAL CONSULTANTS LTD     RECEIVED BY
 (WEST PENDER STREET)
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 CANPACIFIC VENTURES (VANCOUVER)                     RECEIVED BY
 POPE, DOUGLAS                                       ISSUED BY

 Note: CONDITION TO REMEDIATE OFF-SITE CONTAMINATION ON CITY OF NEW
 WESTMINSTER PROPERTY
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: CONCENTRATION CRITERIA APPROACH USED
 Notation Class: ADMINISTRATIVE
      Initiated: MAY 05, 1997                        Approved: MAY 05, 1997

 Ministry Contact: ALDRIDGE, JO-ANN

 Notation Participants                               Notation Roles
 ALDRIDGE, JO-ANN                                    REVIEWED BY

 Note: CSR RESIDENTIAL LAND USE STANDARD AND CSR AQUATIC LIFE STANDARDS 
APPLY
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: CERTIFICATE OF COMPLIANCE REQUESTED WITHOUT INSPECTION
 Notation Class: WASTE MANAGEMENT ACT: FEE REGULATION S.35(2)

 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:15:46
 Folio:                                                                Page   2
NOTATIONS

      Initiated: JAN 24, 1997                        Approved: JAN 24, 1997

 Ministry Contact: ALDRIDGE, JO-ANN

 Notation Participants                               Notation Roles
 POTTINGER GAHERTY ENVIRONMENTAL CONSULTANTS LTD     SUBMITTED BY
 (WEST PENDER STREET)
 CANPACIFIC VENTURES (VANCOUVER)                     REQUESTED BY
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 ALDRIDGE, JO-ANN                                    RECEIVED BY

 Note: SITE INVESTIGATION/REMEDIATION REPORT SUBMITTED FOR REVIEW FEES
 ASSESSMENT SENT FEBRUARY 3/97

 Required Actions: REVIEW BY BC ENVIRONMENT.
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: SITE INVESTIGATION REPORT SUBMITTED
 Notation Class: ADMINISTRATIVE
      Initiated: JAN 21, 1997                        Approved: JAN 21, 1997

 Ministry Contact: ALDRIDGE, JO-ANN

 Notation Participants                               Notation Roles
 ALDRIDGE, JO-ANN                                    REVIEWED BY
 POTTINGER GAHERTY ENVIRONMENTAL CONSULTANTS LTD     ISSUED BY
 (WEST PENDER STREET)

 Note: DSI/CLOSURE REPORT SUBMITTED FOR REVIEW.   (PSI INCLUDED AS AN
 APPENDIX.)
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
SITE PARTICIPANTS

   Participant: ALDRIDGE, JO-ANN
       Role(s): MAIN MINISTRY CONTACT
    Start Date: JAN 21, 1997                           End Date: OCT 27, 2001
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: CANPACIFIC VENTURES (VANCOUVER)
       Role(s): FORMER PROPERTY OWNER
    Start Date: JAN 21, 1996                           End Date: OCT 09, 1997
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: DUNDAS, KERRI (SURREY) L
       Role(s): MAIN MINISTRY CONTACT
    Start Date: MAY 22, 2002                           End Date:
         Notes: DEFAULT AFTER DOUG POPE
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: POPE, DOUGLAS
       Role(s): ALTERNATE MINISTRY CONTACT
    Start Date: MAY 05, 1997                           End Date: MAY 21, 2002
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: POTTINGER GAHERTY ENVIRONMENTAL CONSULTANTS LTD (WEST PENDER
                STREET)
       Role(s): ENVIRONMENTAL CONSULTANT/CONTRACTOR
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 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:15:46
 Folio:                                                                Page   3
SITE PARTICIPANTS

    Start Date: JAN 21, 1997                           End Date:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: 503857 BC LTD (VANCOUVER)
       Role(s): PROPERTY OWNER
    Start Date: OCT 10, 1996                           End Date:
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
DOCUMENTS

 Title: SITE REMEDIATION REPORT
              Authored: JAN 21, 1997               Submitted: JAN 24, 1997
 Participants                                        Role
 POTTINGER GAHERTY ENVIRONMENTAL CONSULTANTS LTD     AUTHOR
 (WEST PENDER STREET)
 CANPACIFIC VENTURES (VANCOUVER)                     COMMISSIONER
 ALDRIDGE, JO-ANN                                    REVIEWER
Notes: INCLUDES PSI AS AN APPENDIX.
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
PARCEL DESCRIPTIONS

  Date Added: JUN 11, 1997                   Crown Land PIN#:
    LTO PID#: 017436478                     Crown Land File#:
   Land Desc: LOT A BLOCK 19 PLAN LMP1189
No activities were reported for this site

                              End of Detail Report
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 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:15:46
 Folio:                                                                Page   1
                                 Detail Report
SITE LOCATION
       Site ID:       5440                             Latitude:  49d 11m 56.9s
 Victoria File:                                       Longitude: 122d 53m 53.3s
 Regional File: 26250-20/5440
        Region: SURREY, LOWER MAINLAND

 Site Address: 10761 DYKE ROAD
         City: SURREY                          Prov/State: BC
  Postal Code:

 Registered: OCT 30, 1998  Updated: MAR 12, 2004  Detail Removed: MAR 12, 2004

 Notations:   4   Participants:   5    Associated Sites:   0
 Documents:   2 Susp. Land Use:   0 Parcel Descriptions:   1

Location Description: DUPLICATE SITE 5720 HAS BEEN AMALGAMATED WITH THIS SITE
 AND DELETED.  NW CORNER OF DYKE ROAD AND TANNERY RD, SURREY.

Record Status: ACTIVE - REMEDIATION COMPLETE
 Fee category: MEDIUM SITE, COMPLEX CONTAMINATION

 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
NOTATIONS

  Notation Type: CONDITIONAL CERTIFICATE OF COMPLIANCE ISSUED (WMA 27.6(3))
 Notation Class: WASTE MANAGEMENT ACT: CONTAMINATED SITES NOTATIONS
      Initiated: APR 30, 1999                        Approved: APR 30, 1999

 Ministry Contact: WALTON, DOUG G

 Notation Participants                               Notation Roles
 WALTON, DOUG G                                      ISSUED BY
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: CERTIFICATE OF COMPLIANCE REQUESTED WITHOUT INSPECTION
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 Notation Class: WASTE MANAGEMENT ACT: CONTAMINATED SITES NOTATIONS
      Initiated: FEB 25, 1999                        Approved: FEB 25, 1999

 Ministry Contact: WALTON, DOUG G
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  Notation Type: SITE INVESTIGATION REPORT SUBMITTED
 Notation Class: ADMINISTRATIVE
      Initiated: NOV 05, 1998                        Approved: NOV 05, 1998

 Ministry Contact: WALTON, DOUG G

 Notation Participants                               Notation Roles
 PHOENIX ENVIRONMENTAL SERVICES LTD.                 SUBMITTED BY
 WALTON, DOUG G                                      RECEIVED BY

 Note: DETAILED SITE INVESTIGATION REPORT ENTITLED PROPOSED URBAN PARK SITE
 VACANT LUMBER STORAGE YARD - 10761 DYKE ROAD SURREY BC
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:15:46
 Folio:                                                                Page   2
NOTATIONS

  Notation Type: CERTIFICATE OF COMPLIANCE REQUESTED WITHOUT INSPECTION
 Notation Class: WASTE MANAGEMENT ACT: CONTAMINATED SITES NOTATIONS
      Initiated: SEP 16, 1998                        Approved: OCT 09, 1998

 Ministry Contact: HILDEBRAND, JANE MARIE

 Notation Participants                               Notation Roles
 PHOENIX ENVIRONMENTAL SERVICES LTD.                 SUBMITTED BY
 CITY OF SURREY                                      RECEIVED BY
 WALTON, DOUG G                                      RECEIVED BY
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 Note: 1998-10-09 - MINISTRY REJECTED APPLICATION DUE TO INSUFFICIENT
 SUPPORTING SITE INVESTIGATION INFORMATION.  REPORTS RETURNED.
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
SITE PARTICIPANTS

   Participant: EVS ENVIRONMENT CONSULTANTS (NORTH VANCOUVER, B.C.)
       Role(s): ENVIRONMENTAL CONSULTANT/CONTRACTOR
    Start Date: SEP 16, 1998                           End Date:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: HILDEBRAND, JANE MARIE
       Role(s): ALTERNATE MINISTRY CONTACT
    Start Date: SEP 16, 1998                           End Date: MAR 31, 2003
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: IMPERIAL LUMBER LTD (SURREY)
       Role(s): PROPERTY OWNER
    Start Date: FEB 24, 1999                           End Date:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: PHOENIX ENVIRONMENTAL SERVICES LTD.
       Role(s): ENVIRONMENTAL CONSULTANT/CONTRACTOR
    Start Date: SEP 16, 1998                           End Date:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: WALTON, DOUG G
       Role(s): MAIN MINISTRY CONTACT
    Start Date: SEP 16, 1998                           End Date:
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
DOCUMENTS

 Title: PROBLEM FORMULATION FOR A PROPOSED CITY OF SURREY URBAN PARK SITE
              Authored: OCT 02, 1998               Submitted: NOV 05, 1998
 Participants                                        Role
 EVS ENVIRONMENT CONSULTANTS (NORTH VANCOUVER,       AUTHOR
 B.C.)
 CITY OF SURREY                                      COMMISSIONER
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 Title: DETAILED SITE INVESTIGATION REPORT:  PROPOSED URBAN PARK SITE VACANT
        LUMBER STORAGE YARD
              Authored: OCT 01, 1998               Submitted: NOV 05, 1998
 Participants                                        Role
 PHOENIX ENVIRONMENTAL SERVICES LTD.                 AUTHOR
 CITY OF SURREY                                      COMMISSIONER
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 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:15:46
 Folio:                                                                Page   3
DOCUMENTS

Notes: PREPARED FOR CITY OF SURREY
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
PARCEL DESCRIPTIONS

  Date Added: APR 16, 1999                   Crown Land PIN#:
    LTO PID#: 004287568                     Crown Land File#:
   Land Desc: LOT 16 EXCEPT: PART SUBDIVIDED BY PLAN 76570; DISTRICT LOTS 7
              AND 8          GROUP 2 NEW WESTMINSTER DISTRICT PLAN 51036
No activities were reported for this site

                              End of Detail Report
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As Of: APR 09, 2006          BC Online: Site Registry                  06/04/10
                     For: PK66793  HEMMERA ENVIROCHEM                  13:58:46
Folio:                                                                Page    1

                               PID Nil Search

   As of APR 09, 2006, no records from Site Registry match
   Land Titles PID 012878308

   You have been charged for this information.

Sites may be revealed by searching with alternate search methods.  For example,
a site not revealed in an Area search may be revealed by searching with another
piece of information such as PID, PIN, address or Crown Lands File Number

file:///Q|/400-425/405%20Fraser%20River%20Port%20Author...Registry%20Search/Site%20Reg%20Search-%20PID_%20Nil.txt9/19/2006 4:32:00 AM



file:///Q|/400-425/405%20Fraser%20River%20Port%20Authority/003%2...try%20Search/Site%20Reg%20Search-%20Lat_%2049%20Long_%201221.txt

As Of: APR 09, 2006          BC Online: Site Registry                  06/04/10
                     For: PK66793  HEMMERA ENVIROCHEM                  14:02:20
Folio:                                                                Page    1
   4 records selected for 0.5 km from latitude 49  deg, 12 min, 10   sec
     and Longitude 122 deg, 53 min, 41   sec
   Site Id        Lastupd  Address / City
   0002767        01MAR09  UNDERNEATH SKYTRAIN AND PATULLO BRIDGE
                           SURREY
   0003722        03FEB21  125 COLUMBIA STREET
                           NEW WESTMINSTER
   0005440        04MAR12  10761 DYKE ROAD
                           SURREY
   0006114        02FEB13  11940 OLD YALE ROAD
                           SURREY
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 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:15:46
 Folio:                                                                Page   1
                                 Detail Report
SITE LOCATION
       Site ID:       6114                             Latitude:  49d 12m 10.1s
 Victoria File:                                       Longitude: 122d 53m 32.1s
 Regional File: 26250-20/6114
        Region: SURREY, LOWER MAINLAND

 Site Address: 11940 OLD YALE ROAD
         City: SURREY                          Prov/State: BC
  Postal Code: V3V 3X3

 Registered: AUG 16, 1999  Updated: FEB 13, 2002  Detail Removed: FEB 01, 2002

 Notations:   1   Participants:   2    Associated Sites:   0
 Documents:   0 Susp. Land Use:   0 Parcel Descriptions:   1

Location Description: PORTABLE GPS UNIT USED TO OBTAIN LAT/LONG

Record Status: UNKNOWN STATUS
 Fee category: UNRANKED

 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
NOTATIONS

  Notation Type: SPILL REPORTED
 Notation Class: ADMINISTRATIVE
      Initiated: JUL 11, 1999                        Approved: JUL 11, 1999

 Ministry Contact: SUNDHER, AVTAR

 Notation Participants                               Notation Roles
 FRASER RIVER R V PARK INC. (SURREY)                 SUBMITTED BY

 Note: DIESEL SPILL REPORTED ON-SITE AT RV SITE 44
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 Required Actions: SPILL IMPACTED APPROX. 20' X 30' AREA.  IMPACTED SAND/SOIL
 EXCAVATED TO HARDPAN (1.5' BELOW SURFACE)  SOIL TO BE SENT FOR DISPOSAL.
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
SITE PARTICIPANTS

   Participant: FRASER RIVER R V PARK INC. (SURREY)
       Role(s): PROPERTY OWNER
    Start Date: JUL 11, 1999                           End Date:
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: SUNDHER, AVTAR
       Role(s): MAIN MINISTRY CONTACT
    Start Date: JUL 11, 1999                           End Date:
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
PARCEL DESCRIPTIONS

  Date Added: JUN 05, 2000                   Crown Land PIN#:
    LTO PID#: 003464547                     Crown Land File#:
   Land Desc: LOT 1 EXCEPT: PART DEDICATED ROAD ON PLAN LMP3759,

 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:15:46
 Folio:                                                                Page   2
PARCEL DESCRIPTIONS

              DISTRICT LOTS 4 AND 5 GROUP 2 NEW WESTMINSTER DISTRICT PLAN
              71190
No activities were reported for this site

                              End of Detail Report
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 As of: APR 09, 2006       BC Online: Site Registry                    06-04-10
                      For: PK66793  HEMMERA ENVIROCHEM                 14:11:37
 Folio:                                                                Page   1
                                 Detail Report
SITE LOCATION
       Site ID:       2767                             Latitude:  49d 12m 19.7s
 Victoria File:                                       Longitude: 122d 53m 29.2s
 Regional File: 6305-82/10-5-5
        Region: FEDERAL PACIFIC YUKON REGION

 Site Address: UNDERNEATH SKYTRAIN AND PATULLO BRIDGE
         City: SURREY                          Prov/State: BC
  Postal Code:

 Registered: MAR 09, 2001  Updated: MAR 09, 2001  Detail Removed: JAN 19, 1998

 Notations:   0   Participants:   0    Associated Sites:   0
 Documents:   0 Susp. Land Use:   0 Parcel Descriptions:   0

Location Description: * TOMBSTONE DATA ONLY FOR SITE REGISTRY * LAT/LONG &
 LOCATION DERIVED BY BC ENVIRONMENT REFERENCING THE TRANSPORTATION 
CENTERLINE
 NETWORK(TCN), NAD 83 USING ORTHOPHOTO -DEC. 18/96.

Record Status: ACTIVE - UNDER ASSESSMENT
 Fee category: NOT APPLICABLE

No activities were reported for this site

                              End of Detail Report

file:///Q|/400-425/405%20Fraser%20River%20Port%20Autho...e%20Reg%20Detail-%20Site%20ID_%202767%20Lat_%2049d.txt9/19/2006 4:32:00 AM



 

APPENDIX E 

IAO Records 
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Land Use Plans 









































 

APPENDIX G 

Aerial Photographs 



CLIENT: PROJECT No.
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APPENDIX H 

Archaeological Search 



Thank You For Filling Out This Form 
Below is what you submitted to ARCWEBFEEDBACK@gems1.gov.bc.ca on Monday, April 10, 2006 
at 15:29:32 

Terms Accepted?: Yes  

Name: Seth Kingsbury  

Affiliation: Hemmera  

Address: suite 250, 1380 Burrard Street  

City: Vancouver  

Province: BC  

Postal Code: V6Z 2H3  

Phone: 604-669-0424  

Fax: 604-669-0430  

Email Address: skingsbury@hemmera.com  

Why Required: Phase 1 PSI, Brownsville Site, Surrey, BC  

Third Party: Fraser River Port Authority  

Data Requested: The Brownsville Site includes the following Parcels/Lots PID – 012-878-308 – Parcel 
Rem C district lot 5 group 2 PID – 000-732-770 – Lot 7, district lot 4 group 2 plan 2620 PID – 000-732-
664 – Lot 8, district lot 4 group 2 plan 2620 PID – 012-878-260 – Parcel A, district lot 6 group 2 PID – 
012-878-278 – Parcl B, district lot 6 group 2 PID – 012-878-286 – Parcel C, district lot 6 group 2  

Adobe PDF?: Yes  

Submit : Submit Form  

FormMail© Matt Wright 
A Free Product of Matt's Script Archive, Inc.

Page 1 of 1Thank You

4/10/2006http://srmwww.gov.bc.ca/cgi-bin/formmail.pl





 

Appendix I 

Conservation Data Centre Search Results 



CDC - Element Occurrences and Masked Sensitive Areas Legend

Scale: 1:22,249

DO NOT USE FOR NAVIGATIONMap Center: 122° 53' 41" W, 49° 12' 10" N



British Columbia

Conservation Data Centre April 10, 2006
Element Occurrence Record (3010)

Elatine rubella
(Three-flowered Waterwort)

Please see http://srmwww.gov.bc.ca/cdc/gis/eo_data_fields.htm for definitions.
This is a summary report. For a complete record contact the CDC (cdcdata@victoria1.gov.bc.ca).

Element Type: Status:
Vascular Plant Global: G5

Provincial: S2S3

Taxonomic Class: COSEWIC:

Dicots List: Blue

Representational Accuracy:

Location / Directions:
PATULLO BRIDGE, EAST BANK OF FRASER RIVER

Element Occurrence Data: (Last Observation: 1989-09-04)

Sparse on muddy sand bar.

General Description:

EO Type:

Habitat Keyword:
RIVERINE; RIPARIAN; SAND/GRAVEL BARS

EO Rank: Comments:

Vegetation Zone:
Lowland

Element Occurrence References:
(O91UBC01BCCA) University of British Columbia. Dep. Bot., Dep. Zool., Biol. Sci. Bldg., 6270 Univ. Blvd., Vancouver, BC.



British Columbia

Conservation Data Centre April 10, 2006
Element Occurrence Record (3276)

Lindernia dubia var. anagallidea
(False-pimpernel)

Please see http://srmwww.gov.bc.ca/cdc/gis/eo_data_fields.htm for definitions.
This is a summary report. For a complete record contact the CDC (cdcdata@victoria1.gov.bc.ca).

Element Type: Status:
Vascular Plant Global: G5T4

Provincial: S2S3

Taxonomic Class: COSEWIC:

Dicots List: Blue

Representational Accuracy:

Location / Directions:
FRASER SURREY DOCKS

Element Occurrence Data: (Last Observation: 1989-09-12)

1989: Many plants along sand bar but uncommon along river. In mud on tidal shore of Fraser River, submerged at high spring tide.

General Description:

EO Type:

Habitat Keyword:
RIVERINE; BIG RIVER; TIDAL FLAT; FLOODPLAIN; SAND/GRAVEL BARS

EO Rank: Comments:

Vegetation Zone:

Element Occurrence References:
(O91UBC01BCCA) University of British Columbia. Dep. Bot., Dep. Zool., Biol. Sci. Bldg., 6270 Univ. Blvd., Vancouver, BC. (P98LOM01BCCA)

Lomer, F. Personal communication.



British Columbia

Conservation Data Centre April 10, 2006
Element Occurrence Record (3412)

Carex scoparia
(Pointed Broom Sedge)

Please see http://srmwww.gov.bc.ca/cdc/gis/eo_data_fields.htm for definitions.
This is a summary report. For a complete record contact the CDC (cdcdata@victoria1.gov.bc.ca).

Element Type: Status:
Vascular Plant Global: G5

Provincial: S2S3

Taxonomic Class: COSEWIC:

Monocots List: Blue

Representational Accuracy:

Location / Directions:
PATULLO BRIDGE, EAST BANK OF FRASER RIVER

Element Occurrence Data: (Last Observation: 1991-08---)

A few plants on wet ground.

General Description:

EO Type:

Habitat Keyword:
TERRESTRIAL

EO Rank: Comments:

Vegetation Zone:
Lowland

Element Occurrence References:
(O91UBC01BCCA) University of British Columbia. Dep. Bot., Dep. Zool., Biol. Sci. Bldg., 6270 Univ. Blvd., Vancouver, BC.
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Search Results 
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Site Visit Photographs 



PHOTO 1:

PHOTO 2:

Parcel A - View of the sawmill, looking southeast.

Parcel A - View of the sawmill, looking northwest.
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Site: Brownsville Site, Surrey, BC



PHOTO 3:

PHOTO 4:

Parcel A - Looking southeast at the oil storage shed.

Parcel A - View of the interior of the oil storage shed.
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Site: Brownsville Site, Surrey, BC



PHOTO 5:

PHOTO 6:

Parcel A - Looking southwest at the hog-fuel bunker.

Parcel A - Looking southwest at the green chain.
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Site: Brownsville Site, Surrey, BC



PHOTO 7:

PHOTO 8:

Parcel B - Looking southwest at the kiln (current warehouse).

Parcel C - Looking southeast at the distribution warehouse.
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PHOTO 9:

PHOTO 10:

Looking northeast at the area of Rem-C.

Parcels 7 & 8 - View of the salvage log storage area.
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PHOTO 11:

PHOTO 12:

View of office trailers, off-site.

View of chip fuel bunker, off-site.
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PHOTO 13:

PHOTO 14:

View of RV park, off-site.

View of Diesel Aboveground Storage Tank (AST), down gradient of the Site.
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PHOTO 15:

PHOTO 16:

Parcel A - View of Oxygen/Acetylene canisters.

Parcel A - View of chemical storage - oil.
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PHOTO 17:

PHOTO 18:

Off-site drain outfall on the bank of the Fraser River.

Parcel A - View of pole-mounted transformer.
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PHOTO 19: Parcel A - Mill Electrical Building.
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Site: Brownsville Site, Surrey, BC
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CONFIDENTIALITY NOTICE 

The transmitted documents are intended only for the use of the individual or entity to which they are addressed and may contain 
information that is privileged, confidential and exempt from disclosure under applicable law.  If the reader of this message is not the 
intended recipient, or the employee or agent responsible for delivering the message to the intended recipient, you are hereby 
notified that any dissemination, distribution or copying of the documents transmitted with this communication is strictly prohibited.  If 
you have received this communication in error, please notify us immediately by telephone so that arrangements may be made to 
return the original documents to us. 

FACSIMILE 
Suite 250, 1380 Burrard Street 
Vancouver, BC V6Z 2H3 
Phone: (604) 669-0424 Fax: (604) 669-0430  
Email: hemmera@hemmera.com 

ENVIRONMENTAL ENGINEERING, SCIENCE AND MANAGEMENT 
 

TO: David Gray FAX #: 604-580-3646 

FROM: Seth Kingsbury FILE #: 405-003.01 

DATE: May 4, 2006 # OF PAGES (Incl. cover page):  2 

IF YOU DO NOT RECEIVE ALL OF THE PAGES, PLEASE CALL (604) 669-0424 extension 120 

 
Mr. Gray, 
 
We (Hemmera Envirochem) are conducting a Phase I Environmental Site Assessment (ESA) on behalf of the Fraser 
River Port Authority (FRPA) at the Brownsville Site in Surrey, BC. 
 
Smallwood Sawmills occupies Parcel A to the southwest of the site (see attached Figure 1). Any information that 
can be provided with respect to the following questions pertaining to the site would be appreciated: 
 
Smallwood Mill (overall Site) 
 

1. Do you have any knowledge of spills or environmental incidents that have occurred? 
2. If so, when? And are there any reports? 
3. What are the current operations? When did the sawmill cease operations? 

 
The Oil Storage Shed 
 

1. Age of building? 
2. Who operated/operates the building? 
3. Is the shed currently being used? If not, when did it cease be used? 
4. Do inventory records exist?  

 
Electrical Building (see attached figure 1) 
 

1. Dan Jones of Smallwood Sawmills indicated that a transformer is housed in the grey brick electrical 
building at the southeast corner of the mill exterior (see Fig 1). He also indicated that the transformer’s oil 
was changed in 2003. Why was the oil changed? Did it contain PCBs? Is the building currently being used?  

 
Regards,  
 
Seth Kingsbury, B.Sc., AScT 





Interview Record for the Brownsville Site 

Project: 405-003.01 

Date: April 26, 2006 

Hemmera: John Taylor  

Canadian National Railway (CNR) Company: Brian Pimblett 

• Job title: Environmental Engineer – Pacific Division 

• No known spills or incidents were reported in the general Site area from 1990 to present.   

 

 

 

 

 

 

 

 

 

 



Interview Record for the Brownsville Site 

Project: 405-003.01 

Date: April 27, 2006 

Hemmera: Seth Kingsbury  

Smallwood Sawmills: Dan Jones 

• Knowledgeable about the Site from 2003 to present. 

• Job title: Manager 

• The mill currently conducts a knot-out/finger joint/chipping operation. 

• Age of mill: 40 to 50 years. 

• No known chemical spills reported. 

• No known dumpsites. 

• The AST (diesel) is 5 to 6 years old, and is used to fuel forklifts. 

• Chemicals stored onsite include oxygen and acetylene. 

• The oil storage shed is not currently in use. 

• No known effluent or air emissions. 

• Solid waste is managed by BFI (dumpster). 

• No known asbestos, lead paint, insulation, or oil/water separators.  

• The grey brick building to the southeast of the sawmill contains electrical equipment that services the 

mill. It was inspected in 2004 at which time old oil was drained and new oil was put in. A 

transformer is in the building. 

• A pole-mounted transformer is also onsite. 

 

 

 

 

 

 

 

 

 

 



Interview Record for the Brownsville Site 

Project: 405-003.01 

Date: April 27, 2006 

Hemmera: Seth Kingsbury  

Lindal Cedar Homes: Gordon Fleming 

• Knowledgeable about the Site from 1998 to present. 

• Job title: Shipping Manager 

• Lindal Cedar Homes currently using the Site for warehousing/distribution. 

• No known chemical spills, dumpsites, or oil/water separators. 

• No known hazardous materials (asbestos, lead paint, PCBs, ODSs). 

• No air emissions, effluent or hazardous materials. 

• The oil storage shed is part of Smallwood Mills. 

• Provided AST (propane) information. 

• The drainage system was installed by Lindal staff in the mid-1980s. The system drains directly into 

the Fraser River.  

• Lindal Cedar operations were provided.  

 

 

 

 

 

 

 

 

 

 



Interview Record for the Brownsville Site 

Project: 405-003.01 

Date: April 13, 2006 

Hemmera: Seth Kingsbury  

Fraser River Port Authority: Nures Kara 

• Knowledgeable about the Site from1998 to present. 

• Job title: Manager of Environmental Services. 

• Provided Site occupancy information; Lindal Cedar Homes, Smallwood Sawmills and a Private Log 

Salvager. 

• The oil stains beneath the cut-off saw in the mill were addressed in 2000/2001.  

• The upland tenants are audited every 1 to 3 years. 

• No knowledge of air emissions, effluent, chemical inventory, drainage, building ages, hazardous 

materials – referred to occupants. 

• Previous environmental reports, photos, and Site data (leases, tax information) were provided. 

• The log salvager has occupied Parcels Rem-C, 7 and 8 for approximately 3 years. 

• The log salvager has used a band saw, front-end loader forklift and log picker on-Site during the 

course of occupation. 
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EXECUTIVE SUMMARY

Hemmera, on behalf of Port Metro Vancouver (PMV), conducted a Supplemental Phase 2 Environmental

Site Assessment (ESA) at the PMV Brownsville Site in Surrey, BC (the “Site”). The location of the Site is

shown on Figure 1.

The Brownsville Site is a 1.43-hectare property owned by the Canadian National Railway Company (CN).

The Site is comprised of six parcels (Parcel A, B, C, Rem-C, 7 and 8) situated between the Fraser River

and the CN Rail Line, southwest of the Pattullo Bridge (see Figure 2).

The Supplemental Phase 2 ESA program was based on the following work previously completed by

Hemmera:

# Phase 1 ESA, Brownsville Site, Surrey, BC, September 2006.

# Phase 2 ESA, Brownsville Site, Surrey, BC, May 2008.

# Findings of additional Phase 2 ESA work conducted from June to August 2007 (details /findings

of the program are included in this report).

Hemmera understands that the Phase 1 ESA and Phase 2 ESA are being conducted in support of a

proposed property transfer of the Brownsville Site from CN to Transport Canada (administered by PMV).

The Phase 1 ESA identified seven areas of potential environmental concern (APECs) that were

investigated through a Phase 2 ESA program in June/July 2006. The Phase 2 ESA consisted of the

installation of five monitoring wells (MW06-1, MW06-2, MW06-3, MW06-4 and MW06-5) and analysis of

soil and groundwater samples. As a result of the June/July 2006 work, one area of environmental concern

(AEC-1) was identified in the vicinity of MW06-2. Volatile petroleum hydrocarbon (VPH) and/or extractable

petroleum hydrocarbon (EPH) contamination was identified in soil and groundwater at AEC-1.

Between June and August 2007 and September 2008, Hemmera conducted a Supplemental Phase 2

ESA to:

# Delineate soil contamination identified in vicinity of AEC-1.

# Delineate groundwater contamination identified in vicinity of AEC-1.

# Evaluate potential remedial/Site management options.
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The Phase 2 ESA included:

# Advancement of four boreholes (MW07-6, MW07-7, MW07-8 and MW07-9) and installation of

four monitoring wells in June-August 2007.

# Advancement of four boreholes (MW08-10, MW08-11, BH08-12 and MW08-13) and installation of

three monitoring wells in September 2008.

# Soil analysis.

# Groundwater monitoring and sampling.

The Supplemental Phase 2 ESA included the following findings:

# VPH impacted soil is present within the upper sand unit and the lower silt unit (from

approximately 1.4 to 2.4 m bgs) in AEC-1. VPH contaminated soil has essentially been delineated

(laterally and vertically) on-site; however, the lateral extent of VPH contamination off-site to

southeast of BH08-12 is unknown.

# It is estimated that approximately 400 m
3

of soil impacted with VPH concentrations greater than

the applicable provincial industrial land use (IL) standards in present within AEC-1. However, we

would recommend additional investigation to confirm this number, and to further constrain the

contamination extent, if a remediation plan were to be developed.

# Light extractable petroleum hydrocarbon (LEPH) contaminated groundwater was identified in

MW06-2, MW07-6 and MW07-7, and has essentially been delineated on-site. A source for the

contamination was not identified in upgradient monitoring well MW07-9. LEPH concentrations in

groundwater decreased between July/August 2007 and September 2008.

# The groundwater samples collected in September 2008 did not exceed the applicable provincial

standards for VPH.

# Based on a review of the laboratory chromatograms, the elevated VPH in soil and groundwater

samples is consistent with an aromatic petroleum hydrocarbon solvent (i.e. Varsol ©).

# Overall, the contamination appears to be localized and the concentrations of VPH and LEPH in

groundwater have decreased between July/August 2007 and September 2008.

In consideration of the above findings and in support of the intended property transfer, a remedial options

evaluation was completed to evaluate potential remedial/Site management options (included under

separate cover).
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1.0 INTRODUCTION

Hemmera, on behalf of Port Metro Vancouver (PMV), conducted a Supplemental Phase 2 Environmental

Site Assessment (ESA) at the PMV Brownsville Site in Surrey, BC (the “Site”). The location of the Site is

shown on Figure 1.

The Brownsville Site is a 1.43-hectare property owned by the Canadian National Railway Company (CN).

The Site is comprised of six parcels (Parcel A, B, C, Rem-C, 7 and 8) situated between the Fraser River

and the CN Rail Line, southwest of the Pattullo Bridge (see Figure 2).

The Supplemental Phase 2 ESA program was based on the following work previously completed by

Hemmera:

# Phase 1 ESA, Brownsville Site, Surrey, BC, September 2006.

# Phase 2 ESA, Brownsville Site, Surrey, BC, May 2008.

# Findings of additional Phase 2 ESA work conducted from June to August 2007 (details /findings

of the program are included in this report).

Hemmera understands that the Phase 1 ESA and Phase 2 ESA are being conducted in support of a

proposed property transfer of the Brownsville Site from CN to Transport Canada (administered by PMV).

The Phase 1 ESA1 identified seven areas of potential environmental concern (APECs) that were

investigated through a Phase 2 ESA2 program in June/July 2006. The Phase 2 ESA consisted of the

installation of five monitoring wells (MW06-1, MW06-2, MW06-3, MW06-4 and MW06-5) and analysis of

soil and groundwater. As a result of the June/July 2006 work, one area of environmental concern (AEC-1)

was identified in the vicinity of MW06-2. Volatile petroleum hydrocarbon (VPH) and/or extractable

petroleum hydrocarbon (EPH) contamination was identified in soil and groundwater at AEC-1.

Follow-up Phase 2 ESA work, consisting of the installation of four additional monitoring wells (MW07-6,

MW07-7, MW07-8 and MW07-9), was conducted from June to August 2007 in an attempt to delineate soil

and groundwater contamination identified at AEC-1. Based on the results of the additional Phase 2 ESA

work, delineation of soil and groundwater contamination was not completed.

To further delineate the contamination, additional Phase 2 ESA work, consisting of the advancement of

one borehole (BH08-12) and the installation of three monitoring wells (MW08-10, MW08-11 and MW08-

13) was completed in September 2008.

1
Refer to Hemmera report entitled, “Phase 1 Environmental Site Assessment, Fraser River Port Authority,
Brownsville Site, Surrey, BC”, dated September 2006 for details.

2
Refer to Hemmera report entitled, “Final Report, Phase 2 Environmental Site Assessment, Brownsville Site,
Surrey, BC”, dated May 2008 for details.
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The AEC, Contaminants of Concern (COCs), investigation locations and rationale are provided in Table

A, below.

Table A Areas of Environmental Concern

AEC Reference
Number

AEC Description Investigation Locations Rationale COCs

1

Soil and
groundwater
contamination in
vicinity of MW06-2

MW06-2, MW06-3, MW07-6,
MW07-7, MW07-8, MW07-9,
MW08-10, MW08-11, BH08-
12, MW08-13

Delineate soil and
groundwater
contamination identified
in vicinity of MW06-2

EPH,
BTEX/VPH

1.1 PROFESSIONAL STATEMENT

This report includes the interpretation of investigation results and a comparison of chemical analytical

data to applicable standards specified in the BC Ministry of Environment (MOE) Contaminated Sites

Regulation (CSR), including amendments up to BC Reg. 239/2007, which came into effect July 1, 2007.

This report was prepared using protocols consistent with the requirements of the BCMOE Environmental

Management Act and the CSR.

This report also includes the interpretation of investigation results and comparison of chemical analytical

data to the Canadian Environmental Quality Guidelines, as established by the Canadian Council of

Ministers for the Environment, (CCME 2005), as requested by PMV.

Hemmera confirms that the persons signing this report have demonstrable experience in the investigation

of the type of contaminants of concern (COCs) at the Site.

1.2 OBJECTIVES

The objectives of the Supplemental Phase 2 ESA are as follows:

# Delineate soil contamination identified in vicinity of AEC-1.

# Delineate groundwater contamination identified in vicinity of AEC-1.

# Evaluate potential remedial/Site management options for the Site.
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1.3 SCOPE OF WORK

To achieve the objectives, the following work was completed as part of the Supplemental Phase 2 ESA

program. The Supplemental Phase 2 ESA program consists of work conducted in June/August 2007 and

September 2008.

# A Site specific health and safety plan (HASP) was developed and presented by Hemmera field

staff to subcontractors prior to commencing work.

# Underground utility lines (potential and known) in the vicinity of the proposed borehole locations

were identified by a private utility locate company (Inter-Project Systems). Proposed borehole

locations were adjusted to allow a safe working distance (at least two metres) from potential or

known underground utilities.

# Four boreholes (MW07-6, MW07-7, MW07-8 and MW07-9) were advanced by Rocky Mountain

Soil Sampling (RMSS) of North Vancouver, BC in August 2007. The four boreholes were

completed as monitoring wells.

# Four additional boreholes (MW08-10, MW08-11, BH08-12 and MW08-13) were advanced by

Beck Drilling and Environmental Services Ltd. (BECK) of Richmond, BC in September 2008.

Three of the four boreholes were completed as monitoring wells.

# Soil samples were collected from the boreholes and submitted to Cantest Ltd. (Cantest) of

Burnaby, BC, for analyses of COCs.

# Groundwater monitoring and sampling was completed at the newly installed monitoring wells and

select existing monitoring wells in the vicinity of AEC-1 in August 2007 and September 2008.

# The horizontal position of investigation locations were measured relative to local features, and a

differential elevation survey of the investigation locations was completed relative to an assumed

benchmark.

# This supplemental Phase 2 ESA report was prepared.
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2.0 REGULATORY FRAMEWORK

The following section outlines the regulatory framework under which the work was completed.

2.1 PROVINCIAL LEGISLATION AND REGULATIONS

For properties under provincial jurisdiction in BC, the relevant contaminated sites legislation includes the

Environmental Management Act (EMA), the BC Contaminated Sites Regulation (CSR) (BC Reg 375/96,

including July 2007 amendments) and the Hazardous Waste Regulation (HWR). These three pieces of

legislation provide soil and groundwater quality standards for assessment. Other Ministry of Environment

documents (protocols, technical and administrative guidance) also pertain to the collection and reporting

of data.

2.2 FEDERAL GUIDELINES

PMV requested that federal guidelines be provided for comparison. Federal environmental quality

guidelines for soil and groundwater are provided by the Canadian Environmental Quality Guidelines and

Canada Wide Standards for Petroleum Hydrocarbons in Soil (CWS).

The Canadian Environmental Quality Guidelines, as established by the Canadian Council of Ministers for

the Environment (CCME 1999, updated to 2006), include soil quality guidelines that are based on direct

contact, ingestion and inhalation toxicity data. Guidelines exist for agricultural, residential/parkland,

commercial, and industrial land uses. The water quality guidelines include guidelines for drinking water,

recreational water, protection of freshwater and marine aquatic life, irrigation water and livestock water

use.

The Canada Wide Standards for Petroleum Hydrocarbons in Soil (CWS) is a three-tiered risk based

remedial standard developed for four generic land uses: agricultural, residential/parkland, commercial,

and industrial. Petroleum hydrocarbons are divided into four fractions. Fraction 1 (F1) includes

hydrocarbons from CB6B to CB10B, Fraction 2 (F2) includes hydrocarbons rom CB10B to CB16B, Fraction 3 (F3)

includes hydrocarbons from CB16B to CB34B, and Fraction 4 (F4) includes hydrocarbons above CB35B

2.3 APPLICABLE SOIL CRITERIA

Provincial BC CSR industrial land use (IL) standards have been applied at this stage of the investigation.

Federal CCME IL guidelines and CWS IL standards have been provided at request of PMV.

In accordance with the CSR (as amended on July 1, 2007), the applicable matrix soil standards applied

are:

# “Intake of contaminated soil” (mandatory for all sites).

# “Groundwater flow to surface water used by aquatic life (marine and freshwater)”, (a Site specific

feature).

# “Toxicity to soil invertebrates and plants” (mandatory for all sites).
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Where applicable, the most stringent of the above-noted matrix standards was used. Generic numerical

standards were used where matrix standards were not available.

Where analytical methodologies prescribed by the provincial and federal criteria are similar, the

investigative results were compared to both of these criteria. In the case of the general hydrocarbon

scan, the CWS analytical methodology was not used and results are therefore not directly comparable

(CWS criteria are not provided in Table 1).

2.4 APPLICABLE GROUNDWATER CRITERIA

The applicable groundwater standards for the Site are based on the BC CSR and are dependant on water

use, distance and travel time to the closest aquatic receptors.

The closest aquatic receptor to the Site is the Fraser River (a marine aquatic environment); located

approximately 50 m down gradient to the northwest, therefore the CSR standards for the protection of

marine and freshwater aquatic life (AW) were applied.

CCME guidelines for the protection of marine aquatic life (MAL) and freshwater aquatic life (FAL) were

provided for reference at request of PMV. Environment Canada has acknowledged that the appropriate

aquatic life groundwater evaluation criteria for federal contaminated sites includes the CCME Canadian

Water Quality Guidelines for the protection of marine aquatic life (MAL) multiplied by a factor of ten

(CCME MAL x 10) to recognize, as the CSR does, that dilution of groundwater occurs when it reaches

potential aquatic receptors.

With respect to groundwater use, a search of the BC groundwater well database indicated that one off-

site groundwater well (domestic) is located approximately 1.5 km to the southeast. As the well is located

upgradient and 1.5 km from the site, drinking water standards were not applied.

The land in the vicinity of the Site is not use for agricultural purposes; therefore, neither irrigation nor

livestock watering standards were applied.
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3.0 FIELD INVESTIGATION METHODOLOGIES

3.1 BOREHOLE DRILLING

On August 15, 2007 four boreholes (MW07-6, MW07-7, MW07-8 and MW07-9) were advanced to a

maximum of 4.57 metres below ground surface (m bgs) using a portable Pionjar drill and a track drill rig

supplied by RMSS that is also used in areas of limited access. MW07-6, MW07-7 and MW07-8 were

drilled with the track rig and MW07-9 was drilled with the Pionjar (the track rig could not access this

location).

On September 16, 2008, four boreholes (MW08-10, MW08-11, BH08-12 and MW08-13) were advanced

to a maximum depth of 4.57 m bgs using a limited-access track drill rig supplied by BECK.

As Site soils were sufficiently cohesive, representative soil samples were collected directly from the

standard auger flytes at approximate 0.8 m intervals and/or at specific horizons where changes in

stratigraphy or soil quality were observed. A split-spoon sampler was used to collect soil samples in

MW07-9 (the Pionjar does not use augers) and portions of MW08-10 and MW08-11. The split-spoon

sampler yielded poor sample recovery in MW08-10 and MW08-11; therefore, the majority of samples

were collected directly from the auger flytes.

A total of 45 soil samples and four duplicate samples (resulting in an approximate 10% duplicate

frequency) were collected from eight boreholes. Seventeen samples and two duplicate samples were

submitted for analysis of COCs.

Boreholes were logged for soil type, colour, consistency, moisture content, staining, odour and other

relevant observations based on the Unified Soil Classification System (USCS).

Borehole and monitoring well locations are illustrated on Figure 2.

3.2 SOIL SAMPLING/HANDLING

Soil samples collected during the borehole drilling programs were placed into laboratory-supplied, 125-mL

glass jars and sealed with teflon-lined lids. A portion of each sample was also placed in a ziplock bag

where the headspace was monitored for combustible soil vapour (CSV) concentrations using a photo

ionization detector (PID). Sample jars were identified using labels supplied by Cantest noting the date and

sample name. The sample jars were then stored in chilled coolers and shipped via courier to Cantest,

accompanied by a Site-specific chain-of-custody form. This form contained pertinent sampling information

and analytical requirements.
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Boreholes were logged for soil type, colour, consistency, moisture content, staining, odour and other

relevant observations. Soil stratigraphy observations are illustrated on borehole logs provided in

Appendix A.

3.3 MONITORING WELL INSTALLATION

The following methodology was used to install the monitoring wells (monitoring well locations are

illustrated on Figure 2 and logs are provided in Appendix A. The monitoring wells were installed using

the limited-access track drill rig and/or the Pionjar.

# When the required borehole depth was achieved, the auger or drill rod was removed from the

borehole and the monitoring wells were installed directly within the open borehole (Site soils were

sufficiently cohesive to allow direct monitoring well installation).

# Monitoring wells (with the exception of MW07-9) were constructed with solid casing (5 cm

diameter PVC pipe) and screened casing (5 cm diameter, schedule 10 PVC pipe, with 10-slot

0.25 mm openings). MW07-9 was constructed with solid casing (2.5 cm diameter PVC pipe) and

screened casing (2.5 cm diameter, schedule 10 PVC pipe, with 10-slot 0.25 mm openings).

# Well screen lengths were 3.0 m (with the exception of MW07-9), and were positioned at the base

of the borehole. MW07-9 was constructed with a 1.5 m screen.

# A silica-sand filter pack was placed around the screened section, extending approximately 0.3 m

above the top of the screen and around the upper solid casing section between the bentonite

(clay) seal and the concrete.

# A bentonite seal approximately 0.2 m thick was placed within each monitoring well above the

sand-filter pack. Each bentonite seal was hydrated upon installation.

# Monitoring wells were completed at surface with a steel flush-mount road-box, secured with

concrete.

# Following installation, the wells were developed by removing six well volumes of water (or until

the well was dry) with disposable polyurethane bailers to restore the natural hydraulic properties

of the water-bearing formation after drilling.

# Groundwater sampling was conducted at least 24 hours after well development.

3.4 GROUNDWATER MONITORING

Groundwater monitoring and sampling was conducted on August 16, 2007 and September 22, 2008.

During groundwater monitoring, the following parameters were measured:

# Combustible headspace vapours (CHVs) using a PID.

# Absence/presence of light non-aqueous phase liquid (LNAPL) using a oil/water interface probe.

# Depth to water and depth to bottom using an oil/water interface probe.
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Elevation and depth to water data was used to calculate hydraulic gradient and determine groundwater

flow direction.

3.5 GROUNDWATER SAMPLING

Groundwater sampling at each monitoring well location was conducted using a low-flow technique with a

peristaltic pump and dedicated plastic tubing. Prior to sampling, conductivity, pH, temperature and depth

to water were monitored every four minutes using a pH/conductivity probe, until readings had stabilized,

indicating representative formation groundwater was obtained.

Groundwater samples were collected in laboratory prepared bottles. Sample bottles were placed in

coolers with cold packs and/or ice to maintain sample temperature at approximately 4"C during

transportation and prior to laboratory analysis.

Groundwater sampling for the Supplemental Phase 2 ESA was conducted on July 6, 2007, August 16,

2007 and September 22, 2007. The following samples were collected:

# One groundwater sample (MW06-2) was collected on July 6, 2007.

# Four groundwater samples (MW07-6, MW07-7, MW07-8 and MW07-9) were collected on August

16, 2008.

# Eight samples (MW06-2, MW07-6, MW07-7, MW07-8, MW07-9, MW08-10, MW08-11 and

MW08-13) were collected on September 22, 2008.

The samples were submitted to Cantest for analysis of COCs. A laboratory Chain of Custody form

accompanied the samples during shipment.

3.6 QUALITY ASSURANCE / QUALITY CONTROL

Field quality assurance / quality control (QA/QC) procedures were as follows:

# The drilling and soil sampling equipment was decontaminated between locations/samples.

# For groundwater monitoring, the interface probe was decontaminated between monitoring well

locations.

# Dedicated polyurethane tubing was used to collect groundwater samples to avoid cross-

contamination.

# Field personnel wore a new pair of nitrile gloves to collect each soil and groundwater sample.

# Samples were placed in glass jars and bottles provided by the laboratory.

# Sample jars/bottles were clearly labelled and identified in the field.
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# Two soil duplicate samples and two groundwater duplicate samples were submitted to the

laboratory and analyzed for the same parameters at its characterization sample, resulting in an

approximate 10% duplicate analysis frequency.

# Variation between sample duplicates was evaluated by calculating the relative percent

differences (RPD). In cases where the concentration of a parameter was less than five times the

reported detection limit (RDL), the RPD was not calculated. The RPD data quality objectives

(DQO) considered were 20% for soil and groundwater.

Laboratory QA/QC procedures were as follows:

Soil and groundwater analyses were completed by Cantest. The samples submitted to Cantest were

subjected to rigorous QA/QC procedures specific to the laboratory. Laboratory QA/QC included

internal/surrogate standards, replicates and duplicates, method blanks and method spikes.
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4.0 INVESTIGATION RESULTS

4.1 LOCAL SURFACE GEOLOGY

The typical soil stratigraphy encountered during the Supplemental Phase 2 ESA consisted of

predominately loose medium-fine grained sands with trace silt overlying medium-stiff silt with trace clay

and trace sand. Intermittent lenses of peat and wood debris were observed in the upper sand layer. For

details, refer to borehole/monitoring well logs provided in Appendix A.

4.2 HYDROGEOLOGY

The depth to the local water table was measured at 1 to 2 m bgs. Groundwater monitoring results are

included in Table 2.

The local groundwater flow direction and horizontal hydraulic gradient were estimated by preparing a

water table contour map (Figure 3). Based on September 2008 groundwater monitoring event, it appears

that groundwater flows in a northwest direction toward the Fraser River at a horizontal hydraulic gradient

of approximately 0.009 m/m (as measured between MW07-9 and MW08-10). Groundwater flow is

expected to be heavily influenced by surface water levels in the Fraser River.

The average depth to groundwater in August 2007 was 1.415 m, and the average depth to groundwater

in September 2008 was 1.958 m. The increased average depth to water in September 2008 is likely a

result seasonal fluctuation of the Fraser River. Tidal effects are also possible.

4.3 SOIL ANALYTICAL RESULTS

The results of the soil analytical program are presented in Table 1 and Figure 4. The certified laboratory

analytical reports are included in Appendix B.

Soil samples that exceeded the applicable CSR IL standards in one or more of the parameters analyzed

are summarized in Table B, below. The federal guidelines were not exceeded.
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