
~YOF 
VANCOUVER 

File No. : 04-1000-20-2019-615 

November 6, 201 9 

CITY CLERK'S DEPARTMENT 
Access to Information & Privacy 

Re: Request for Access to Records under the Freedom of Information and Protection 
of Privacy.Act (the "Act") 

I am responding to your request of October 1, 2019 for: 

: The following reports related to 2182 West 39th Avenue: 
1. April 19, 2003 SNR Salvage and RecoveryProject Completion Letter; 
2. May 2003 ARO Environmental Underground Storage Tank 

Decommissioning and Remedial Excavation Report parts 1 and 2; and 
3. February 10, 2004 Notice of Commencement/Completion of Independent 

Remediation. 

All responsive records are attached. Some information in the records has been severed, 
(blacked out), under s.22(1) of the Act. You can read or download this section here: 
http://www.bclaws.ca/EPLibraries/bclaws new/document/lD/freeside/96165 00 

Under section 52 of the Act, and wjthiri 30 business days of receipt of this letter, you may ask 
the Information & Privacy Co111missioner to review any matter related to the City's response to 
your FOi request by writing to: Offic~ of. the Information & Privacy Commissioner, 
info@oipc.bc.ca or by phoning 250-387-5629. 

If you request a review, pleas~ provide the Commissioner's office with: 1) the request number 
(#04-1000-20-2019-615); 2) a copy ·of this letter; 3) a copy of your original request; and 4) 
detailed reasons why you are seeking the review. 

Yours truly, 

Barbara J. Van Fraassen, BA 
Director, Access to Information & Privacy 
Barbara. vanfraassen@vancouver.ca 
453 W. 12th Avenue Vancouver BC VSY 1 V4 

City Hall 453 West 12th Ayenue Vancouver BC V5Y 1V4 vancouver.ca 
City Clerk's Department tel: 604.829.2002 fax: 604.873.7419 



*If you have any questions, please email us at foi@vancouver.ca and we will, respond to you as 
soon as possible. Or you can call the FOi Case Manager at 604.871.6584. 

Encl. 
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RJRNACE FUEL AND TANK REMOVAL SPEOAUST!i ~JJtUlJf.~ 

MA( 05 2003 

SNR Salvage and:&ecovecy 
6179 Qawsoo Street 
Burnaby, BC VSB 2W5 

COMMUNITY SERVICE GROUP 
ENVIRl>NMENTAL PROTECTION BRANCH 

April 19. 2003. 

John Poole 
Lieumnant, Customer Service 
Fire PreventionDivision 
201-456 W. Broadway 
Vancouve.r, BC V5Y 1R3 

Title: PROJECT COMPLE'l'JON LEITER 

Dear Lt. John Poole, 

This letter i s to.inform you of the completion of the baried furnace fuel ston.ge tank REMOVAL 
projeet .for; 

PERMIT: Fl 401648._ __ ..., 
GWENT: -22(1) 
PROJECTLOOATION: 2Ul2W. 39111 Avenu~ Vancouver 
PROJECT COMPLEtrON DA TE: 19 Apri1 2003 

Please,find ~~tjpsed project photographs; 

I. View-ofs-ite before tank removal V .J 
2. View of top c,f exposed U!llk; badly ~rforated. Contaminated soil f yf' I J. 
3. ~i:;-~tank void. Con~ soil~- Aro Ellviromncntal Inc. ~Jl'iJ 

mob1tored removal of contaminated soil at site. / i,, 

4. View of site at completion; awaiting re:-pavement of parking lot 

Attached. also please find -a copy oftbe invoice from: 
• T.L.Robeqe. Truckin1 Ltd. for material osed to back.fill ffie tank void. 
• Sumas EnviroDJDental Services- he. for-processing of the :Contam.inated 

tank contents for discbarge 
• Scott Road Trading Ltd. fortecycling ofthetank. 
• M..S.D. ·transport Ltd. for truclcing of contaminated soil to r-emediation site. 

Please do not hesitate to contact me for more information. 

G Salbtm.ieUe 
SNRS~v~and Recovery . 
Pb/FAX (004) 435-1722; Cel (60'4) 313-.8998 

cc s.22 
l;nvitonmeotal Proteqjon Branch, City of Vancouvt:r 

tvJ 
"' \'.) r' 
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d> View Df 1oP oF f:: xP~D 'fA"'~ , BADLY 
rl£fr4iA1E'/J . Co.-.rtA,'-<i#Ai'lD Sf>/~ St$.0€.L7t:.1::l . 

(1J) V/Ew er: ~Jfl: A'r C..oMPLE.Ttt>N ~ AWAlT1N6. 
~t PAut..MEN-r DF 'PRfJC INC,. Lt> r. 
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T. L~S, Trucking Ltd. 
100, 1331 MCKEeN AVE., NCfiTH VAN~VVER. e.e. V7Ji 3H9 

. PHONE: ( 604) 980-54'13 INVOICE 

tLO 
0: 

SNR Salv~g~ & Recove~y 
G Bath.,n1o11e 
4iG4 Sc11..-d _is St 
&urnaby, B.C!~ 

.. . 
I 

VH1K4 

;.,: Number: fU0&a19913S .. 

E.NfS; 

~rs Noonish / See For Inst 

~If' 
TO: 

SNR Selvage & R~cover~ 
G Sathaniellg 

NO: 29959 

.OA-r,: 04-17-03 

1 ot 1 

?182 ~ 3gth Ave 
Vancouver, 604-313-B998 

City of Vancouver - FOi 2019-615 - Page 5 of 68 



--

r----1-------------... 7. -· 

----- - 0 
t014 ··----- f 

' I ' 

City of Vancouver - FOi 2019-615 - Page 6 of 68 



, 02/10 / 2004 TUE 14 : 17 FAX 60~ 584 975 MWLAP ENVIRO PROTECT LMR 
~001/ 002 -~ -

• BRITISH 
C6LUMBIA 

Date: FfB I O 2004 

Dorwal Holdings Ltd. 
2182 WMt39111 ,Avenue 
Vancouver BC VSP 1H7 

Dear Sir: 

You,rFile: 

~ !J~,~Jt~. ~ 
FED 1 0 2004 

COMMUMITY SERVICE GROUP 
EHVIP.~M.:EtlTAl l'f:JT::::ilON !)RAHCH 

Our File: 26250-20/8361 
SITE 8361 

Re: Notice of Commencement/Completion of Independent Remediation 
2182 West 39t11 

This letter i~ to acknowledge receipt .of written I)Otice of commencement and completion of 
independent remediation at lhe above-referenced site pursuant to section 28(2)(a) of lhe Waste 
Managemmr Act. This letter ls for information purposes only c:llld should not be consuued as 
acceptance or approval of independent remediation, discharges associated with remediation" or 
any remediation methods or pr.1ctices. 

This site has been ~ signed the provincial SITE identification number shown above and we 
requ~st thac you reference chi~ number in future submissions regarding this site. 

Plea,e be advised that any reports or other documentation submitted with you,r notice o{ 
commencement or completion of independent remediation are not revicwetl by the mini~lry. It 
remains your respon.-;ibility to meet the requirements of the Waste Management Act and 
regulations (e.g. Contaminated Sites Regulation, Special Waste Regulation, etc.) and to identify 
and address any huTm>n health or environmental impacts, safety issues or impacts on utilities 
assoclated with. the contamination. 

Please note thal a soil relocation agreement may be required if contaminated soil from this site is 
relocared to a receiving site. We, refer you to section 28.1 of the Waste Management Act and 
sections 40 through 46 of the Contaminated Sites Re~ulation which specify rcquitements with 
respect to relocation of contaminated ~oil. 

In the event that you determine that one or more-substances has migrated, or is likely to have 
migrated, to a neigbbouringproperty(ies) and is, or likely i:;,,caosing contamination of the 
neighbouring property(ies), you are required to ptovide written notification to the person or 
persons who own 1he neighbouring property(ies) and send a copy to the manager as funher 

Ministry of Water, Land 
and Air Protec:tlon 

Reg10Nl Operolions 
Lower Mainland Region 

Mailing/1..ocailon Address; 
104:70 162 Streel 
SURREY BC V3FI OY3 

TOlophone: (604) 5Si!~200 
Facsfmlle: (604) 582:-5334 

City of Vancouver - FOi 2019-615 - Page 7 of 68 



• 02( 10/ 2004 TUE 14 : 17 FAX 604 5&4- 975 MlfLAP ENVIRO PROTECT U!R - -
ex.plained in-s~<;tions 57(1) and 60.l of the Contaminated Sile!l Regulation. It is your 
responsibility to alS9 advise any nther affected per~ons (e.g. owners of r.ights-of-wuy, utility 
conidors, ea.~emenis. etc.). 

~002/ 002 

2 

Should you anticjpare a future rcquil'ement or desire for a Waste Ma1it1f/'emen1Ac1.instru~nt 
(e.g. certificate of CC)lllpliaucc, approval in principle, etc.) at this site,, we recommend that you 
review all asp~t.s ef Lhe government~ contaminated siccs legislation and supponing guideline 
document~ and protocols to ensure that all ,required information is c0Hected and documented 
during·ibe remediation project. lnformation regarding ministry re1:1uirernenL~ may be ~ccessed at: 
.. bttp://wlapwww.go:v.be.~epd/epapateontam_si'tes/index.hunl". 

lf you have any questions· about this letter, please contact Kerri Dundas at 6~ 581-5282. 

Sincer~ly, 

~U-k-
Kerri Dundas 
Conta.minated Sires Officer 

/db 
cc; Hank Uyeyama, City of Vancouver, fax; 604-873-7963 

Kelly Fogany .. Ato Environmental Inc., fax: 604-278-0517 
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' 

WR Salvage and "R;i!cove!1r 
6-t?.C). Dawson '.stree1 
'B~ a¢ yse 2ws 

April 1.9. 2®3. 

John Poo.le 
L.ieu~!UWt. e.uswn:iCJf-Sefyjt.-e 
Fi£e Pre,v®(~ ,Division 
161456 W. Brood.Way 
V.ancou,ver. BC VS!'f no 

'J?'tJf~ t"RO.JECT COMPLETION L'ElTER 

Dear Lt. John Poole, 

-

thif!ettett to inform.you of the cumplclion of.tb~bvrled r.ruet. fuel itonp•-.k REMOVAL 
ptojfet4'or: 

1. Vic:w of.site ~fon: tankrcmoviil 
2. View bf Wp 0,-C,ii~ tw:lk; ~lyP(rforlttcd. Col)!Nninated ~ii 

spspe,(;led, 
3, View oftaok:Void. . . ·~U c;qnfjrmed. Aro EnviroomcntalJoc. 

monuored remQVal ofcontam' ' ~ il41 ~ite. · 
4. View o'fstte at completlon;1~ing re-pavement of parking toe. 

Attached. also.please find a t:opy of the tn.voice·trom: 
• T~L.Robe,ai! 'Trucking Ltd. for matetial ~ ,to bat.kfil I tM tank void. 
• Sours Ervtro••ental S.rvices Inc:. for pwe:$Sing 'Cf the conlmltinaled 

tank oon~rs for discharge 
• Salu Road T nldiJtg t;cd. fur rec,ycliog of Lile tank. 
• M,S.D. T'am,Port Ltd. fo,r ~ng ofoontamlnated soil to~on.sim. 

Please do not~w.e to conblct -me for mbtt information. 

Sathimicllc 
S.NR Salv~c nnd Rcco.very 
PWFAX(664) 435-1722; Cel{~) 313~8998 

cc .22(1) 
Environmental t!roteGtiOM31'tlCb, Cit,y o.f Vancouver 

City of Vancouver - FOi 2019-615- Page 9 of 68 



' -, 

® wE:.w Of T.1Wt V41J) . C{)f,r,~,vA"'it.Jj. .»IL 
w::)lvF1A 1-tl:.JJ. A.to l:.M Vlwt-Jlr< E:.M'IAL I ,<1{, • l¼.r.·~ I ll,-R tb 

, K~IIA l 01 CDrl71~M1 ,v/f"IH:, !it>IL A7 Slf I!. • 
" . _..,., ----

l!b \Ir tw oF Sf1t1 >. 7 c e~,r;}L.t "c"' ; J!wA, 1, ~ 
AJl':.w PAVt.Mkt<I, r.if NIN.k.1 f.J6. Lc>1 

City of Vancouver - FOi 2019-615 - Page 10 of 68 



SNA Salv~ge & Rac4ve~Y 
G B•tha-ni,.t l• 
4aG4 s • ..-dts ;t-
8'ilr.fl'•D'1 , a .. e. 
V'tt1K4 

lNVOICE 

IIIIJllffl:: 

SNR Solv4ge & A~eo9•~~ 
G S°ltban1 e 11 • 
:?18! W ~ th Ave 
Uan~O-~,wer , 601+-31J- 8998 

l of l 
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Katigbak. Veronica 

From: 
Sent 
To: 

Montgomery, Nicole 
Monday, June 09, 2014 4:36 PM 
DOMINO (OTYV AN) 

Attachments: May 2003 UST Remediation (page 1 - 25}.pdf; May 2003 UST Remediation (Page 26 -
54).pdf 

Please file the attached report (in 2 parts) under 2181 W 39th Ave, 1n relation to Fl401648. 

Nicole Montgomery, B Sc 
Environmental Protection Officer, Environmental Contamination Team 
City of Vancouver 
Mau 453 West 1i1' Avenue Vancouver, BC VSY 1V4 
Stle Office. #300 - 515 W 1 o'n Ave Vancouver, BC 
Phone 604-873-7528 
Email nicole.montgomery@yancouver.ca 
,A Please consider the environment before printing lhli e -mail 

l 
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f I ti {)/ /J<l r' 
May2003 
Oorwall Holdings Ltd. 

Figure 3: Site & Surrounding Land Use 

UST Decommissioning and Remedial Excavation 
2182 West 391h Avenue, Vancouver, BC 

Page 20 

City of Vancouver - FOi 2019-615 - Page 14 of 68 



Residential 

Lane 

Residential 

Q) 
Q) 
~ 

Residential 
...., 
Cl) 

lane 
~ 
Q) 

>-
Residential 

Residential 

Lana 

Commercial 

5 

W. 38th Ave --
(1l ·e _,_ 
(1) 

Residential E 
E 

_,_ 

0 
(.) - -

La,ie _,_ 
«s ·e _,_ 

Residential 
Q) 

E 
E 

_.,_ 

0 
(.) _,_ 

W. 39th Ave _,_ . 
'"C _,_ 

ca > -'Q cc _,_ 

SITE Q) 

E ci5 ---E 
0 (1) _,_ 

(.) 
l ane ~ _ ,_ 

ca ·e --~ Q) j Residential E _,_ 
E 
0 
(.) _.,_ 

W. 40th Ave - .... 

- ,-

ffl ·o ... - .... 
! Q) 

Residential E - ,-
r/) E i 0 >- (.) _.,_ 

Lane - ,-

- I-

Commercial _,_ 

_,_ 

W.41stAve _,_ 

aro ENVIRONMENTAL INC. 

Not to Scale 
Figure 3 : Site and Surrounding 

land Use 

Location: 2182 West 39th Avenue 
Vancouver, BC 

Drawn b . Date: Job No. 
AWS May2003 S4741-001 



May 2003 
Oorwall Holdings Ltd. 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 

Figure 4: Excavation Limits and Soil Sample Locations 

aro "' ......... , ..... .. 
Page 21 
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aro ENVIRONMENTAL INC. 
Figure 4: Excavation Limits and 

Soll Sample Locations 

Location: 2182 West 39th Avenue 
Vancouver, BC 

Drawnb : Date: 
KF May2003 



May2003 
Dorwall Holdlngs ltd. 

UST Decommissioning and Remedial Excavation 
2182 West 39lh Avenue, Vancouver, BC 

Appendix A: Statement of Qualifications 

aro •• ., .•• ,,. .. ,.,,.l ••c. 
Page22 
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Statement of Qualifications of 
Kelly Fogarty, B.Sc., Diploma, Environmental Scientist 

EDUCATION: 

B.Sc. (Biological Sciences/Geography) 1999, University of Alberta. 

Environmental Science Diploma, 1999, Langara College, Vancouver, BC. 

Gas Chromatography and Mass Spectrometry, 2001 , BCIT, Burnaby, BC. 

EXPERIENCE: 

Project Manager, Aro Environmental Inc., Richmond, BC. 
Diverse responsibilities and skills relating to investigation, remediation, 
monitoring and management of contaminated soil and groundwater. October 
2001 to present. 

Environmental Lab Technlclan/GC Operator, Sollcon Laboratories Ltd., 
Richmond, BC. 
Analysis of soil physical properties and analysis of petroleum concentrations in 
soil and water through the operation of gas chromatographs. October 2000 to 
October 2001 . 

Research Assistant, Langara College, Vancouver, BC. 
Musquem Creek and Cutthroat Creek water quality monitoring project. January 
1999 to May 1999. 

SELECTED SKILLS: 

• Managing, conducting and designing environmental impact investigations 
• Data reduction and analysis of budgets and monitoring results for various 

contaminated Sites 
• Preparing Preliminary Site Investigations 
• Conducting remedial projects and associated reporting 
• Compliance reporting and monitoring 
• Updating and reporting to clients 
• Group management, supervision and leadership experience 
• Managing multiple projects simultaneously 
• Analysing and interpreting raw data. 

City of Vancouver - FOi 2019-615 - Page 19 of 68 



PROFESSIONAL COMPETENCIES 

Stage 1 Preliminary Site Investigations: Site history research, aerial 
photograph interpretation, report writing 

Stage 2 Preliminary Site Investigations & Detailed Site Investigations: 
Managing budgets and deadlines, determining intrusive investigation locations, 
performing site surveys, locating burled utilities, subsurface investigation 
experience (drilling, test pitting), soil sampling, groundwater sampling, soil 
classification, borehole logging, hydrogeology investigations (Bail tests, data 
analysis and gradient measurements), interpreting analytical data (respective to 
remediation guidelines, natural attenuation parameters, and risk assessment), 
monitoring laboratory QA/QC, as well as report writing. 

Remedial Investigations: Budget management, coordinating job duties, 
designing and implementing soil and groundwater remediation systems and 
procedures; water treatment systems (rotating biological contactor), soil 
treatment systems (biocells), monitoring attenuation parameters, as well as 
report writing. 

Compliance Reporting: Budget management, applications for permits relating 
to discharging from water treatment systems, analysing and sampling for permit 
compliance, designing and implementing treatment systems including trouble 
shooting procedures, as well as permit compliance reporting. 

Government R&gulatlon: Strong understanding and working knowledge of 
Contaminated Sites Regulations and the Special Waste Regulations for British 
Columbia and various federal and municipal policies and procedures for waste 
management. 

City of Vancouver - FOi 2019-615 - Page 20 of68 



May 2003 
Dorwall Holdings Ltd. 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 

Appendix B: Notification of Independent Remediation 

Page 23 

City of Vancouver - FOi 2019-615 - Page 21 of 68 



aro 
lNYIROIUUN fj\L INC. 

Common Name Apartment Building 
Civic Address 2182 West 39"' Avenue, Vanoouve.r, BC 
Legal Description Lot 23 and 24 of Lot 7, Blook 17, Plan 4907, 

Dlslrict Lot 526 
P.I.D. 011-280-131, 011-280-158 
Latitude N 49" 14' 17" 
Longitude W 12~09'46" 

April 21, 2003 

Ms. Kerri Dundas 
Special Waste Section 
BC Environment, 
104 70 - 152nd Street 
Surrey, British Columbia 

Fax: (604) 582-5334 

Dear Ms. Dundas, 

Re: NOTIFICATION OF INDEPENDENT REMEDIATION 

As per Section 57 of the Contaminated Sites Regulation (CSR), the following information Is provided: 

CSR Section 
Section 57 (1 )(a) 

Section ( 1 )(b )(i) 

Section (1 )(b)(li) 

Section (1 )(b)(lii) 

Information 
One heating oil UST was decommissioned from the Site on April 17, 200'3. The tank basin 
fill sand appeared to be contaminated by petroleum hydrocarbons. Offslte contamination Is 
not susoected at this ooint. 
Civic Address: 2182 West 39'" Avenue, Vancouver, BC 
Parcel ldentlfler:011-280-131, 011-280-158 
Longitude: W 123° 09' 46" 
Latitude: N 49° 14' 17'' 
Legal Description: 
Owner: Dorwall Holdings Ltd. 
S.llll) 

Contact: Kelly Fogarty, B.Sc., Dip!. 
Company: Aro Environmental Inc. (Formerly Soilcon Laboratories Ltd.) 
Address: Suite 275-11780 River Road, Richmond, B.C., V6X 127 
Phone: (604) 278-1161 
Fax: (604) 278-0517 

BALANCING THE NEEDS Of' ENTERPRISE ANO THE ENVIRONMENT 
27S • 11780 River Road, Richmond, Bri1lsh Columbia, C.n1da V6X IZ7 

>Tel: 604.278.1161 > l'u: 604,278.0)17 > E-mail, info~rocnvironmcntal.com 

www.,ro111vlronmtnt1t.com 
City of Vancouver - FOi 2019-615 - Page 22 of 68 



clfO 
lNVIROHMENTAL INC. 

CSR Section Information 
Section (1){b){iv) General Description: 

• One heating oil UST wais decommissioned from the Site on April 17, 2003. The Site is 
an apartment complex In a residential area of Vancouver, BC. 

• Field observations have1 Indicated that the backfill sand surrounding the UST was 
contaminated by petrolE1um hydrocarbons. 

• Planned work: The tan~, basin fill sand was removed from the Site and transport off 
Site on April 17, 2003 tc1 a registered treatment facility. Conducted a soil sampling 
program of the native sc,il surrounding the tank basin. WIii make appropriate 
recommendations following the completion of analyses. 

It is also under stood that as per Section 20.8(2)(b) of the Waste Management (Amendment) 
Act 1993, notification of completion is to, be submitted to BC Environment within 90 days of 
completion of remediation at this site. 

Thank You, 

BALANCING THE NEEDS OF l :NTERPRISE AND THE ENVIRONMENT 
275 • 11780 River Road, Rlchm,~nd, Brlcith Columbia, Canada VtSX 17.7 

> Tel: 604.278.J 161 > Pu: 60~.27fl.0Sl7 > E-mail, info@aroc11vironmcm2l.com 
www.uo11nvlro"m1nt1tcotn 
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May 2003 
Dorwall Holdlngs Ltd. 

Appendix C: Site Photographs 

UST Decommissioning and Remedial Excavation 
2182 West 39111 Avenue, Vancouver, BC 

Page 24 
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aro 
!NVIRONM£NTAL INC. 

Plate 1: 

Front view of the Mountainview 
Apartments at 2182 West 39th 
Avenue. Looking east from West 39th 
Avenue. 

Plate 2: 

Rear view of the Mountainview 
Apartments. Looking northeast from 
the lane. 

Plate 3: 

View of the tank before removal 
from the Site by the project 
coordinator. 

Appendix C: Site Photographs 

Location: Mountainview Apartments 
2182 West 39th Avenue 
Vancouver, BC 

Date Job Number 

May 2003 S474-001 



aro 
ENVIRONMENTAL INC. 

Plate 4: 

Perforations in the tank. 

Plate 5: 

The final excavation limits. Looking 
east. 

Plate 6: 

The final excavation limits. Looking 
west. 

Appendix C: Site Photographs 

Location: Mountainview Apartments 
2182 West 39th Avenue 
Vancouver, BC 

Date Job Number 

May 2003 S474-001 
- •~J VI • ••Ul'--VU1'VI - .._,, '-' l;:J-U V - -.::,- -- Vf -



May 2003 
Dorwall Holdlngs Ltd. 

Appendix D: Laboratory Methods 

UST Oecommluionlng and Remedial Excavation 
2182 West 391h Avenue, Vancouver, BC 

aro 
UYl ltW•IMtal. Ult.. 

Page 25 
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Metals In Soll and Sediment 
Strong Acid Leachable Metals (SALM) Analytical Method 

Metals analysis was performed using the digestion procedures outlined in 
"Strong Acid Leachable Metals (SALM) in Soil", CSR - Analytical Method 8., 
Version 1.0, (February 2001 ), British Columbia Ministry of Environment, Lands 
and Parks. 

Five milliliters of an aqua reg/a solution consisting of a 1 :1 ratio of nitric acid to 
hydrochloric acid is added to a minimum of 1.00g (+/- 0.05g) of air dried soil that 
has passed through a 2mm stainless steel sieve. The mixture is allowed to 
digest at room temperature for 1 hour, and then placed on a 40-place block 
digester at 90°C (+/-5°C) for 2 hours. Digestates are removed from block 
digester, allowed to cool to room temperature, brought up to 75mL volume using 
distilled deionized (Type 1) water and centrifuged. 

Spectral analysis of the digestates is performed using a Perkin Elmer Optima 
2000DV, scanning CCD, ICP-OES, following the procedures outline in "Metals 
Analysis of Solids by ICP", Version 1.0, BC Environmental Laboratory Manual., 
Supplement #1 to the 1994 Edition (British Columbia Ministry of Environment, 
March 1997). Additional guidelines for spectral analysis are given in Concepts, 
Instrumentation, and Techniques in Inductively Coupled Plasma Optical Emission 
Spectrometry, r1 Edition, (Boss, Charles B., Fredeen, Ken J, 1997) published by 
the Perkin-Elmer Corporation, Norwalk, CT. 
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Laboratory Methodology - Hydrocarbons 

Soll and Water Sampling and Quality Assurance 

All soil samples are collected in new 250 ml glass jars. Water samples for 
benzene, toluene, ethylbenzene, xylenes (BTEX) and naphthalene are collected 
in new 40 ml amber septa vials. Water samples for extractable petroleum 
hydrocarbons are collected in new 1 L amber glass bottles. The jars and vials are 
completely filled and immediately cooled with ice packs prior to refrigeration. 
Chain-of-custody sheets accompany each consignment of samples. Method 
blanks, standards and duplicates are run with each sample set. Duplicates are 
maintained within 20% of the mean reading. External correlations are run on a 
regular basis by the Canadian Association for Environmental Analytical 
Laboratories (CAEAL). 

BTEX and Naphthalene - Soll 

Soil samples are analyzed for BTEX and naphthalene by Soilcon Laboratories 
Ltd. (Soilcon) in accordance with Environmental Protection Agency (EPA) 
methods 5030A/8020A (EPA 1992). An SRI chromatograph equipped with a 
30m MXT 1 capillary column that conforms to EPA specifications is used. The 
chromatograph is calibrated with six concentrations of spiked water samples for 
each compound. BTEX and naphthalene are analyzed with a photo ionization 
detector (PID). Samples are extracted with a ratio of 15ml methanol to 5g wet 
soil and the methanol extract is then injected using a standard EPA purge and 
trap apparatus. A subsample is analyzed to determine gravimetric moisture 
content so that chromatograph readings can be adjusted to a dry-weight basis. 
This method meets the criteria in the British Columbia Environmental Laboratory 
Manual. Revision dates and adoption dates for the Manual are given below. 

BTEX and Naphthalene - Water 

Water samples are analyzed for BTEX and naphthalene by Sollcon in 
accordance with EPA methods 5030A/8020A (EPA 1992). Water samples are 
injected into a gas chromatograph using a standard EPA purge and trap 
apparatus. An SRI chromatograph equipped with a 30m MXT 1 capillary column 
that conforms to EPA specifications is used. BTEX and naphthalene are 
analyzed with a PIO. The chromatograph is calibrated with six concentrations of 
water samples spiked with five compounds (B, T, E, and meta and para-xylene). 
This method meets the criteria in the British Columbia Environmental Laboratory 
Manual. Revision dates and adoption dates for the manual are given below. 
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VPH -Soll 

All soil samples are analyzed for volatile petroleum hydrocarbons (VPH) by 
Soilcon in accordance with EPA methods 5030A/8015A (EPA 1992). An SRI 
chromatograph equipped with a 30m MXT 1 capillary column that conforms to 
EPA specifications is used. Samples are extracted with a 15ml methanol:5g wet 
soil ratio. A subsample of the soil is analyzed to determine gravimetric moisture 
content so that chromatograph readings can be adjusted to a dry-weight basis. 
The methanol extract is injected using a standard EPA purge and trap apparatus 
and VPH is analyzed with a flame ionization detector (FID). The VPH parameter 
is defined to include all GC/FID peaks eluting between hexane (nC6) and decane 
(nC10), thus VHs5-1o Is the sum of the calculated concentrations for the two 
subranges: VHsce-oX) and VHscox-10), VHs(e-oX) is calibrated against the meta-
xylene calibration standard and VHs(oX-10) is calibrated against the 1,2,4-
trimethylbenzene calibration standard. VPHs is obtained by subtracting the 
concentration of BTEX compounds as determined in the previous section from 
VHse-10. This method meets the criteria in the British Columbia Environmental 
Laboratory Manual. Revision dates and adoption dates for the manual are given 
below. 

VPH -Water 

Water samples are analyzed for VPH by Sollcon in accordance with EPA 
methods 5030A/8015A (EPA 1992). Water samples are injected into a gas 
chromatograph using a standard EPA purge and trap apparatus. An SRI 
chromatograph equipped with a 30m MXT 1 capillary column that conforms to 
EPA specifications is used. VPH is analyzed with a FID. The VPH parameter is 
defined to include all GC/FID peaks eluting between hexane (nC6) and decane 
(nC10). Thus VHse-10 Is the sum of the calculated concentrations for the two 
subranges: VHs(e-ox> and VHscoX-10>· VHsce-ox> is calibrated against a meta-xylene 
calibration standard and VHscox-,o> is calibrated against a 1,2,4-trimethylbenzene 
calibration standard. VPHw Is obtained by subtracting the concentration of BTEX 
compounds as determined In the previous section. This method meets the 
criteria in the British Columbia Environmental Laboratory Manual. Revision dates 
and adoption dates for the manual are given below. 
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LEPH and HEPH • Soll 

Soil samples are analyzed for light extractable hydrocarbons (LEPH) and heavy 
extractable hydrocarbons (HEPH) by Soilcon in accordance with EPA methods 
5030A/8015A (EPA 1992). Solis are extracted with a 1 :1 solution of hexane and 
acetone. Twenty ml of the hexane/acetone solution Is added to 1 0g of soil and 
the mixture is shaken for one hour on an orbital shaker. Following solvent 
exchange to the hexane solution, t~e extract is then filtered through silica gel, 
which acts as an adsorbent for most functional groups with ionic characteristics. 
These include alkalolds, sugar esters, glycosides, dyes, alkali metal cations, 
lipids, glycerides, steroids, terpenoids, and plasticizers. The extract is 
automatically injected into a HP 5890 A series II gas chromatograph equipped 
with a 15m capillary column. LEPH and HEPH are analyzed with a FID. EPHs is 
evaluated as two separate analytes: EPHs10-19 and EPHs19-32. EPHs10-1s is 
evaluated as the total integrated peak area from the apex of C10 (decane) to the 
apex of C19 (nonadecane), calibrated against eicosane (C20). LEPHs is obtained 
by subtracting the concentration of naphthalene from EPHs10-1e. EPHs1s-32 
(HEPH) is evaluated as the totaJ integrated peak area from the apex of the C1e 
(nonadecane) to the apex of C32 (dotriacontane), calibrated against eicosane. 
This method meets the criteria in the British Columbia Environmental Laboratory 
Manual. Revision dates and adoption dates for the manual are given below. 

LEPH and HEPH - Water 

Water samples are analyzed for LEPH and HEPH by Soilcon in accordance with 
EPA methods 3510/8015A (EPA 1992). Water samples are extracted by pouring 
1000ml of sample and 50ml of hexane into a 2000ml separatory funnel, which 
is placed in a rotary "TCLP" mixer for 10 minutes. After mixing, the water is 
drawn off and the hexane is retained. The extraction process is repeated two 
more times with the water that Is drawn off. The retained hexane solutions are 
then concentrated in a Kuderna-Danish Apparatus. The concentrated extract is 
automatically injected into a HP 5890 A series II gas chromatograph equipped 
with a 15m capillary column. 

LEPH and HEPH are analyzed with a FID. The FID is calibrated using six 
concentrations of C20 (eicosane), which is used to quantify both LEPH and 
HEPH. EPHw is evaluated as two separate analytes. EPHw10-18 is evaluated as 
the total Integrated peak area from the apex of C10 (decane) to the apex of C19 
(nonadecane ), calibrated against eicosane (C20). LEPHw is obtained by 
subtracting the concentration of naphthalene from EPHw10•19. EHw19-32 (HEPH) is 
evaluated as the total Integrated peak area from the apex of the C18 
(nonadecane) to the apex of C32 (dotriacontane), calibrated against eicosane 
(C20). This method meets the criteria in the British Columbia Environmental 
Laboratory Manual. Revision dates and adoption dates for the manual are given 
below. 
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Revision dates and adoption dates for the Manual 

In British Columbia there has been an evolution of laboratory methods for the 
determining of organic parameters in soil and water. The following timetable 
describes the series of proposed and accepted methods in the British Columbia 
Environmental Laboratory Manual together with the dates these changes were 
implemented by Soilcon. 

• British Columbia Environmental Laboratory Manual, Section D Organic 
Constituent and Compounds (The British Columbia Quality Assurance 
Users Committee March 1994 ). Adopted by Soilcon in January 1995. 

• Draft Addendum to the 1994 British Columbia Environmental Laboratory 
Manual. The British Columbia Quality Assurance Users Committee (July 
1995). Adopted by Soilcon September 1995. 

• Draft Analytical Methods for VPH LEPH and HEPHs (Feb 1996). British 
Columbia Environmental Laboratory Manual. As published in the BC 
Environmental Issues Searchable Reference Guide - Contaminated Sites 
Adopted by Soilcon April 1996. 

• British Columbia Environmental Laboratory Manual for the Analysis of 
Water, Wastewater, Sediment and Biological Materials, Supplement #1 to 
the 1994 Edition. Laboratory Services and Data Management Section, 
Resources Inventory and Data Management Branch. Ministry of 
Environment, Lands and Parks (March 1997). Adopted by Soilcon May 
1997. 

• Analytical Methods for VPHs, LEPHs and HEPHs. Version 2. 1 Revision 
Date July 1999. As published in the BC Environmental Issues Searchable 
Reference Guide - Contaminated Sites. Adopted by Soilcon September 
1999. 
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Laboratory QA/QC Charts 

Batch quality control charts are provided for each job. These charts provide the 
results of three sets of quality control procedures: laboratory blanks, laboratory 
surrogates, and duplicate samples. A batch is a group of samples that is run 
under automated control at a single time using a single set of instructions to the 
gas chromatograph software control system. Laboratory blanks are run with all 
sample batches. In some cases these are below the detection limits set in the 
BC Methods Manual. Surrogate recovery shows the recovered amount of a 
parameter found In a laboratory prepared spike sample that is run with the batch. 
In all cases the surrogate recoveries are well within the permissible ranges 
specified for each by the BC Methods Manual. The permissible ranges for each 
parameter are given on the batch quality control charts. The third set of data 
given on the charts is from duplicate samples. Laboratory duplicates are run on 
every tenth sample. Specifically sample numbers 2, 12, 22, etc. are run in 
duplicate in every batch. The results of duplicate analyses are reported as 
Relative Percent Difference (RPO), which is equal to the difference between 
sample values divided by the average value of the duplicate samples. The 
permissible range for RPDs is +/- 20%. RPDs cannot be calculated where both 
results are below the detection limit. 

Additional quality control protocols include double-checking all data entries by a 
person other than the operator. External inter-laboratory correlations are run on 
a regular basis by the Canadian Association for Environmental Analytical 
Laboratories (CAEAL). 

References: 

United States Environmental Protection Agency (1 986). November Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods. (SW-846) 
3rd Edition. 2 volumes (November 1986). 

Ministry of Environment, Lands and Parks. 1994. British Columbia 
Environmental Laboratory Manual for the Analysis of Water, Wastewater, 
Sediment and Biological Materials. Revised July 1999. British Columbia 
Ministry of Environment, Victoria, BC. 

Ministry of Environment. December 1996. British Columbia Contaminated Sites 
Regulation. B.C. Reg. 375/96am. 244/99, Victoria, B.C. 
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May2003 
Dorwall Holdings Ltd. 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 

Appendix E: Laboratory Certificates and QA/QC Data 

Page 26 
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SOILCON LABORATORIES LTD. GC Sample Li~I 

Job Name:J;bi2LJ4u ... HoL,D/fJ65, L(D· 

Sampled By: ~ LL/ 
Date Sampled: Apg,L,- 11 /o 3 
Consulting Job Number· 2>J./ 7 J./ - CO I 

No. of Samples Submitted: 

~--Water 

I # Sample Sample Depth BTEX LEPH Metals Other Comments 
Identification Type HEPH 

I I Aln.-t '-fh 1,.i»1J < ./ 
';;;. <~'fh /411/ v .~ --Ea.J..f h i. , I V 
II{ IA 1.RM !,,)nJ./ V 

5 --J2 /'I A. a v I/ I 

lb I <11.. _,, I\ I I Y.. i/ 
7 . < fnr J:J f)_j/ l v if 

IB }/LU)~ v 
q /ffld 1 ,i/ v v 

I t , 

. 

I -I 

I 
I 

. 
I 
I 

. 
/ 

Received By: ~ 7 ~ Dntc / Time: Adr. .J//417 RelinQ\)ish.t'ct By: -- I 

~ / Lvt ../i?Ci:xA_ 1/-'4-{ v'f ~p I 
I/.'/) :J ~r1 

'/ n f 116_ 
Wl-llTE- GC ROOM COPY 

Lab Job Number: YELLOW- FILE COPY 
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Job 

03-176 
Oorwall HoldJoos ltd. 

Kelly 
$474--001 

NT-Not tested 
8 -Benzene 
T-Toluene 
E-Ethyfbenzene 
X-Xylenes 
N-Napthalene 

# 

03-1761 
03-176 2 
03-176 3 
03-176 4 
03-176 5 
03-176 6 
03-176 7 
03-176 9 

VPH-Volatile Petroleum Hydrocarbons 

Sample ID 

North Wall 
South Wall 
East Wall 
West Wall 

Base 
SampleX 
Stockpile 

Load 1 

LEPH-Light Extractable Petroleum Hydrocarbons 
HEPH-Heavy Extractable Petroleum Hydrocarbons 

275 - 11780 RIVER ROAD, RICHMOND, 8.C. V6X 127 • TEL: (604) 278-5535 • FAX: (604) 278-0517 
E-MAIL: soilcon@soilconlabs.com • WEB SITE: www.soilconlabs.com 

Petroleum Hydrocarbons in Soil Samples 

Dep. Media Moist B T E X N VPH EPHs,&-32 EPHS11).18 

0/- n" ,u -·, mg/kg ..,,..,..n,n 
... ~,r.8 mg/kg mg/kg mg/Kg mg/kg mgtr.g mg/kg 

soil 29% NT NT NT NT NT NT <40 <40 
soil 26% NT NT NT NT NT NT <4-0 <40 
soil 18% NT NT NT NT NT NT <40 <40 
soil 28% NT NT NT NT NT NT <40 <40 
soil 29% <0.04 <0.05 <0.05 <0.10 <0.05 <10 <40 <40 
soil 23% NT NT NT NT NT NT <4-0 <40 
soil 23% NT NT NT NT NT NT <40 <40 
soil 31% 0.05 0.06 2.57 4.47 3.52 210 3492 14764 

5/2612003 lnitals: ~. QC: 11:V~ 
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Job 

03-176 
uorwau H0101ngs u.a. 

Kelly 
5474--001 

NT-Not tested 
8-Benzene 
T-Toluene 
E-Ethylbenzene 
X-Xylenes 
Nap-Napthalene 

# 

03-1761 
U~110L 

03-176 3 
03-176 4 
03-176 5 
03-176 6 
03-176 7 
03-176 9 

VPH-Volatile Petroleum Hydrocarbons 

Sample ID 

North Wall 
~umwau 
East Wall 
WestWall 

Base 
SampleX 
Stockpile 
Load 1 

LEPH-Lighl Extractable Petroleum Hydrocarbons 
HEPH-Heavy Extractable Petroleum Hydrocarbons 

Oep. 

Petroleum Hydrocarbons in Soil Samples 

Media Sample BTEX BTEX BTEX EPH EPH EPH 
Qoto Extract Da!e An~fyctiQ n!:ltA QC Batch fl Extract date natysis Oat QCBatch# 

soil 17-Apr-03 NT NT NT 21-Ap( 23-Apr E230403 
SOIi 17-Apr-03 NT NT NT 21-Apr 23-Apr E230403 
soil 17-Apr-03 NT NT NT 21-Apr 23-Apr E230403 
soil 17-Apr-03 NT NT NT 21-Apr 23-Apr E230403 
soil 17-Apr-03 21-Apr 22-Apr B220403 21-Apr 23-Apr E23u,w., 
soil 17-Apr-03 NT NT NT 21-Apr 23-Apr E230403 
soil 17-Apr-03 NT NT NT 21-Apr 23-Apr E230403 
SOIi 17-Apr-03 21-Apr 22-Apr 8220403 21-Apr 23-Apr E230403 

4/29/03 lnitals: ~ QC:Vvj'G: 
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So,tcon Laboratories U d. 
Saleh Quality Control 

Soil BTEX Petroleum Hydrocarbons 

QC Run Panmeter I Blank Oeuoctlon Surrogate Recovery I Duplicate Ouplk:ate 
Batdl# Data llml1 Reeowry Umils R.P.O. Umits 

Jobi (mg/lqj) (mg/kg) (%) (%) (%) (%1 
~176 8220403 I 22-Apt benz.ene <.04 0.04 96 76--127 NC 20 

Oorwall Holdings Ltd. 8220403 22-Apr I 1o1uene- --Z.-os 0.05 96 76-125 NC 20 
Kelly 8220403 22-Apr ethylbellZene <.05 0.05 106 70-130 NC 20 

5474-001 8220403 22-Apr o-,cytene <.OS 0.05 102 70-130 NC 20 
E.230403 23-Apt ! LEPH <40 40 99 70-130 NC 20 
E230403 23-Apr -r- -·HEPH «<) 40 100 70-130 NC 20 

R.P.O. = Relative Percent Difference 
NC = Not Calculated Below Five Tlmes The Standard Deviation Initials:~ QC: YVl<B 
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-

Sollcon Job# 03-176 
Company: OorwaJI Holdings Ltd. 
Contact: Kelly 
Profect LD: $ 474-001 
Media: Soll 
Analvsls: ICP-Metals 
Batch# SM250403 
Date Run: 25-Apr-03 
Samr>lelD Stockpile . New flll Detection 
Lab# 03-176-7 03-176-8 -Limit 

AnaTvte Units 
pH -· 7.03 7.45 0.01 
Ag ma/kg <0.01 <0.01 0.01 
Al % 1.19 0.84 0.0001 
As mg/kg 9 7 1 
B mg/kg 2.24 1.22 0.05 
Ba mg/kg 53.3 50.6 0.02 
Be mg/kg 0.273 0.1 58 0.002 
Ca % 0.72 0.36 0.00002 
Cd mg/kg <0.02 <0.02 0.02 
Co mg/kg 6.42 4.86 0.04 
Cr ma/ka 19.3 8.78 0.05 
Cu mg/kg 15.6 8.72 0.05 
Fe % 1.34 1.21 0.0001 
K % 0.05 0.11 0.0001 

Mg % 0.40 0.35 0.0001 
Mn mg/kg 227 219 0.4 
Mo mg/kg 1.9 1.8 0.1 
Na % 0.02 0.02 0.00002 
Ni mg/kg 14.6 5.0 0.1 
p % 0.05 0.04 0.004 

Pb mo/kg 15.5 5.9 0.3 
s mg/kg 2871 453 7 

Sb mo/ko 0.7 1.5 0.6 
Se mo/ko 5 5 1 
Sn mg/kg 2.0 2.9 0.3 
Sr mQ/ko 55.5 40.5 0.001 
V mg/kg 37.6 24.7 0.03 
Zn mg/kg 48.7 34.1 0.1 

1 nitlals: 1) f(, 

QC: 4 
275 - 11 780 RIVER ROAD, RICHMOND, B.C. V6X 1Z7 • TEL: (604) 278-5535 • FAX: (604) 278-0517 

E-MAIL: soilcon@sollconlabs.com • WEB SITE: www.soilconlabs.com 
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Jobi QCBatoh # Da1e Analyte 
SM\ddlmm\vv Run 

03-176 SM250403 2&-Apr-03 Ag 
03-176 SM250403 25-Apr-03 Al 
03-176 SM250403 25-Ap(-03 A$ 
03-176 SM250403 25-Ap(-03 8 
03-176 SM250403 25-Apr-03 Ba 
03-178 SM250403 25-Apr-03 Be 
03-176 SM250403 25-Apr-03 Ca 
03-176 SM250403 25-Ant-03 Cd 
03-178 SM:250403 25-AIJ(-03 Co 
03-178 SM250403 25-Apr-~ C< 
03-176 SM250403 25-Apr-03 Cu 
03-176 SM250403 25-Apr-03 Fe 
03-176 SM250403 25-Apr-03 K 
03-176 SM250403 25-Apr-03 Mg 
03-176 SM250403 25-Apr-03 Mn 
03-176 SM250403 25-Apr-03 Mo 
03-176 SM250403 25-Apr-03 Na 
03-176 SM250403 25-Apr-03 Nl 
03--176 SM250403 25-Apr-03 p 
03-176 SM250403 25-Apr·03 Pb 
03-176 SM250403 25-Apr-03 s 
03-176 SM250403 25-Apr-03 Sb 
03-176 SM250403 25-Aa-03 se 
03-176 SM250403 25-Apr-03 Sn 
03-176 SM250403 25·Ap(·03 Sr 
03-176 SM250403 25-Ap(-03 V 
03-176 SM250403 25,Apr-03 Zn 

Blank 

(mg/kg) 
<0.01 

<1 
<1 

<0.05 
<0.02 
<0.002 

<0.2 
<0.02 
<0.04 
<0.05 
<0.05 
<0.5 
<1 
<1 

<0.4 
<0.1 
<0.2 
<0.1 
<40 
<0.3 
<7 

<0.6 
<1 

<.0.3 
<0.001 
<0.03 
<0.1 

Soilcon Labora1ories Ltd. 
Batch Quality Control 

Soll Metals 

Detection Surrogate 
Umit Recoverv 

(mg/kg l (%) 
0.01 88 

1 99 
1 81 

0.05 90 
0.02 106 

0.002 114 
0.2 109 
0.02 120 
0.04 111 
0.05 113 
0.05 118 
0.5 106 
1 93 
1 110 

0.4 115 
0.1 94 
0.2 97 
0.1 111 
40 109 
0.3 113 
7 106 

0.6 NC 
1 NC 

0.3 
0.001 120 
0.03 105 
0.1 110 

N/A 

R.P.o. Relative Percent Difference 
N/A=Stalldard Reference Value Not Available 

NC=Not Calculated ( < SxDL) 

03-176 soil met.xis QC 

Recovery 
Limits 

(%) 
80-120 
ao-120 
ao-120 
ao-120 
ao-120 
80-120 
80-120 
80-120 
ao-120 
80-120 
80-120 
80-120 
80-120 
ao-120 
80-120 
80-120 
80·120 
80-120. 
80-120 
80-120 
S0-120 
80-120 
ao-120 

80-120 
80-120 
80·120 

DupClcate 
R.P.O. 

(%) 
NC 
1% 

17% 
9% 
1% 
0% 
2% 
NC 
2% 
1o/o 

13% 
2"' 
19% 
0% 
4% 
13% 
5% 
2"' 
5"' 
5% 
3% 
NC 
NC 

11% 
3o/o 
2" 
3% 

Duplicate 
Limits 

(%) 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

Initials; J) f(. 

ac:'1(J.$k: 
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~ay 22, 14:5 9 P ST by : L INK S AutoFa x (15 : 01) Pg 3 of 3 

REPORT ON: 

REPOR1"EO TO: 

PROJECT NUMBER: 

Analysis Report 
Analysis of Liquid Samples 

Soilcon Lab<>rator!es Ud. 
Suite 275 
11780 River Road 
Richmond, B.C. 
V6X1Z7 

Att'n: Ms. Natasha Smyth 

03-149/03-176 

NUMBER OF SAMPLES: 3 

DATE SUBMITTED: May S, 2003 

SAMPLE TYPE: Liquid 

REPORT DATE: May 22, 2003 

GROUP NUMBER: 40505030 

NOTE: Results contained In this report rater only to the testing of samples submitted. 

TEST METHODS: 

CANTESTLTO, 

Proressbnat 
Anllytlcal 
Sel\'fces 

-4606 caneaa vvay 
Bum.by, B.C. 
VSG 1KS 

FA.X: 504 731 2386 

TEL: 604 7341176 

1 800 666 8566 

Mercury In Liquid - analysis was performed using procedures based on U. S. EPA Method 1631, oxydative 
digestion using a bromlnatlon procedure, and analyais using Cold Vapour Atomic Auorueence Spectroscopy. 

Metals1 in Liquid - analysis was perform~ using I nductlvely Coupled Plasma Optical Emission Spectroscopy 
(ICP), Inductively Coupled Plasma-Mass Spectroscopy (ICPJMS) or Graphite Furnace Atomic Absorption 
Spect11oph oto me try. 

TEST RESULTS: 

(See follow ing page} 

CANTEST LTD. 

Richard S. Jornitz 
Sul)Qrvisor, Inorganic Testing 

A. Member oflhe CANAJVI Grot.rp 
www!C$1lng·lal:s.c:om Page, of 2 
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~la}' 22, 14 : 59 PST by: LINKS Auto.Fax 

REPORTED TO: Sollcon Laboratories Ltd. 

REPORT DATE: May 22, 2003 

GROUP NUMBER: 40505030 

Metal-S Analysi:s in Uquld 

CLIENT SAMPLE CANTEST 
IDENTIACATION: ID 

03-149-1 305050135 
03-176-7 305050136 
03-176·8 305050137 

I DETECTION LIMIT 
UNITS I 

(15:00) Pg 2 of 3 

Total Men:ury Hg 

1.1 ><:\ _t;r.> 
. 

0.5 I µgll 

Total Selenium Se 

0.005 
0.007 

< 0.002 

0.002 
mgll I 

o.~--=tS 
o.5'2.S 
L__o. I 

µg/l = micrograms per liter 
< = Le.ss than detection limit 

mg/L = milligrams per liter 

?age 2 
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Katigbak. Veronica 

From: 
Sent 
To: 

Montgomery, Nicoll! 
Monday, June 09, 2014 4:36 PM 
DOMINO (CTTYV AN) 

Attachments: May 2003 UST Rem1ediation (page 1 - 25).pdf; May 2003 UST Remediation (Page 26 -
54).pdf 

Please file the attached report (in 2 parts) under 2182 W 39th Ave, in relation to Fl401648. 

Nicole Montgomery, B.Sc. 
Environmental Protection Officer, Environmental Contamination Team 
City of Vancouver 
Mail 453 West 1i" Avenue, Vancouver BC V5Y 1V4 
Site Office: #300 - 515 W 101h Ave. Vancouver, BC 
Phone; 604-873-7528 
Email: nicole.montgomery@vancouver.ca 
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EXECUTIVE SUMMARY 

of Dorwall Holdings Ltd. ----------------retained Aro Environmental Inc. (ARO} to supervise the environmental aspects of 
decommissioning a 800 gallon heating oil underground storage tank (UST) at The 
Mountainview apartment complex located at 2182 West 39th Avenue in Vancouver, BC 
(herein referred to as the Site). The objective of the environmental investigation was to 
assess whether the UST had contaminated the Site. The purpose of the project was for 
the refinancing of the Site. .22 1 are the Site owners. 

This report serves as a Notification of Completion of Independent Remediation as 
required under Section 57 of the British Columbia Contaminated Sites Regulation (CSR) 
and will be forwarded to the BC Ministry of Water, Land and Air Protection (MOWLAP) 
for review upon your approval. 

On April 17th, 2003, ARO supervised the removal of the UST. Upon removal of the 
tank, petroleum contamination was evident In the tank basin. After consultation with the 
client, a total of 11 tonnes of contaminated soil was immediately removed from the tank 
basin and was shipped off-Site to a treatment facility in Delta, BC. 

A total of nine soil samples were collected during the project and select samples were 
analysed for BTEX, naphthalene, VPH, EPH10-;e, EPH,9-32, metals, and pH. Laboratory 
results obtained from the final limit samples indicate that all petroleum hydrocarbon 
contamination has been removed from the Site. New backfill was shipped to the Site to 
fill the excavation and samples were recovered and analysed for metals as a 
precautionary measure. Samples were also recovered from the clean stockpiled soil 
and analysed for petroleum hydrocarbons and metals. The new backfill sample results 
and the stockpile sample results Indicate that this fill material is suitable for use at the 
Site. 

It is concluded that soil quality surrounding the removed UST at the Site meets the 
applicable Residential standards of the CSR. Groundwater contamination is not 
suspected due to the low permeability of soil surrounding the former tank location and 
the removal of the impacted soil. It is further concluded that removal of the UST and the 
surrounding impacted soil has improved the environmental quality of the Site. 

All work was conducted in accordance with the British Columbia Contaminated Sites 
Regulation (CSR)(375/96 am. 17 /2002). 

No further environmental investigations are recommended at this time. 

Aro Environmental Inc. 
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DECOMMIS:SIONING OF AN UNDERGROUND STORAGE TANK 
AND REMEDIAL EXCAVATION 

1 INTRODUCTION 

of Dorwall Holdings Ltd. ----------------retained Aro Environmental Inc. (ARO) to supervise the environmental aspects of 
decommissioning one 800 gallon heating oil underground storage tank (UST) at the 
Mountainview apartment complex located at 2182 West 39th Avenue in Vancouver, BC 
(herein referred to as the Site). .22 are the Site owners. 

On April 17th, 2003, ARO supervised the removal of the UST. The objE?Ctive of the 
environmental investigation was to assess whether the UST had negatively impacted 
the Site. Upon removal of the tank, petroleum contamination was evident In the soil 
tank basin surrounding the UST. ARO recommended a remedial excavation and the 
contaminated soil was removed from the tank basin and shipped off-Site to a treatment 
facility in Delta, BC. A Notification of Independent Remediation (NIR) was prepared for 
the Site on April 21 st, 2003 and submitted to the Ministry of Water, Land and Air 
Protection (MOWLJ~P) as required under Section 57 of the Contaminated Sites 
Regulation (CSR)(3i'5/96 am. 17/2002). 

Soil samples were collected from the base and sidewalls of the final excavation limits, 
as well as from thH clean stockpiled soil that had covered the tanks and the new 
imported fill material. Samples were also collected from the contaminated soil that was 
shipped off-Site. Selected samples were submitted for laboratory analysis of potential 
contaminants of concern (PCOC). 

The purpose of this report is to describe the decommissioning of the UST and present 
the methods and results of the remedial excavation. This report also serves as a 
Notification of Completion of Independent Remediation as required under Section 57 of 
the CSR and wlll be forwarded to MOWLAP for review upon your approval. 

Kelly Fogarty, B.Sc., Dipl. of ARO was the primary investigator for the tank 
decommissioning and remediation report. Senior review was conducted by E.L. 
Pottinger. Appendix A includes the statement of qualifications for the participant in this 
investigation. Appendix B includes the NIR document. 

Figure 1 is a Site location map. The Site Schematic is shown in Figure 2. Site 
identification information is presented in Table 1. 

aro , . ........ ,.,u l lfC. 
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Table 1: Site Identification Information 

Land Use Anartment Comolex 
Civic Address 2182 West 39111 Avenue, Vancouver, BC 
PIO 011-280-131, 011-280-158 
Leaal DHcrJption Lots 23 & 24 of Lot 7 Block 17 Plan 4907 CL 526 
Latitude 49° 14 17" North 
Longitude 123° 09' 46" West 

This report is divided into the following sections: 

1. Introduction 
2. Conceptual Site Model and Applicable Standards 
3. Methods 
4. Results 
5. Conclusions and Recommendations 
6. Closure Statement 
7. References 

Supporting Documents are presented in Appendix A through Appendix E. 

2 APPLICABLE STANDARDS AND CONCEPTUAL SITE MODEL 

The Conceptual Site Model consists of an understanding of the potential sources of 
contamination that could occur on the Site, the potential receptors in the receiving 
environment, and pathways along which contaminants might flow from the source to the 
receptors. Such a model serves as a scientific basis for judging the significance of 
contamination at a site and serves as a basis for government regulation. This section 
develops a Conceptual Site Model for the Site based on the guidelines set under the 
CSR. 

The CSR came into effect on April 1, 1997. Under the CSR there are several types of 
numerical standards for soil contaminants. Where there Is sufficient data, matrix 
standards have been enacted. These are based on the presence of pathways along 
which a contaminant can travel from a source to a receptor. Matrix standards depend 
on the Conceptual Site Model. The derivation of matrix standards is described in the 
Contaminated Sites Soil Taskgroup (CSST) Policy Decision Summary (CSST January 
1996) and the Workshop on the Development and Implementation of Soil Quality 
Standards for Contaminated Sites (MacDonald October 1995). Where matrix standards 
have not been developed, generic standards have been specified in the CSR based on 
conservative assumptions. Standards are provided In the CSR for both soil and water. 

Page 2 
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The water standards are presented first, as the applicability of some soil standards 
depends on the applicability of water standards. Table 2 provides a summary of all 
applicable criteria. 

2.1 Water Standards 

There are four categories for water use in the CSR. Each of these is described below. 

2.2 Drinking Water Standards 

The drinking water standards are applicable if water sources including wells and surface 
water supplies could be affected by a release at the Site. 

If the travel time of the groundwater from the Site to the closest source of water used for 
domestic consumption is greater than 100 years, the CSR Technical Guidance 
Document #6: Applying Water Quality Standards to the Groundwater and Surface Water 
(Draft) (MOELP 1998) states it is unlikely that the Site has the potential to pollute the 
water source. Until Site-specific data Is obtained, the drinking water standards are 
normally applied to sites within 1.5km from drinking water sources. 

The Site and the surrounding areas receive their potable water from a Greater 
Vancouver Regional District (GVRD) system, which obtains water from reservoirs 
located in North Vancouver. Because the reservoirs could not be affected by a release 
from the Site. the Drinking Water standards are not applicable to the Site. 

2.3 Aquatic Life Water Standards 

If the travel time of the groundwater from a Site to the closest surface water containing 
aquatic life is greater than 50 years, the CSR Technical Guidance Document #6 states 
that it is unlikely that the Site has the potential to pollute the aquatic receiving 
environment. Until Site-specific data is obtained, the Aquatic Life standards are 
normally applied if the Site is within 1 km of surface water. 

It is important to note that the second stage amendments (BC Reg. 17/2002) to the 
CSR altered the Aquatic Life standards to include freshwater and marine/estuarine 
areas. Surface waters In close proximity to the Site must therefore be identified as 
freshwater or marine/estuarine water bodies. 

The Site is approximately 2.5km north of the North Arm of the Fraser River, which Is the 
closest surface water containing aquatic life. This part of the Fraser River is classified 
as a marine/estuarine area. There are no freshwater aquatic environments located 
within 1 km of the Site. 

aro 
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Because the Fraser River is located greater than 1 km from the Site, the Aquatic Life 
Water standards for marine/estuarine are not applicable to the Site. The Aquatic Life 
Water standards for freshwater are also not applicable as there are no freshwater areas 
within 1 km of the Site. 

2.4 Irrigation And Livestock Watering 

Water can also provide a pathway whereby contaminants can reach irrigation systems 
that are used to supply water to agricultural plants and/or water supplies for domestic 
livestock. 

If the travel time of the groundwater from the Site to the closest source of water used for 
either irrigation or livestock watering is greater than 100 years, the CSR Technical 
Guidance Document #6 states that it is unlikely that the Site has the potential to pollute 
the water source. The Irrigation standards and/or Livestock Watering standards are 
normally applied to sites within 1.5km from the water source. 

The Site is located in a residential area of Vancouver. Because the Site is well away 
from agricultural enterprises, neither the Irrigation Water standards nor the Livestock 
Watering standards are applicable to the Site. 

2.5 All Sites 

Protocol 7, Regulation of Petroleum Hydrocarbons in Water under the CSR and Special 
Waste Regulatign (SWR) (BC Reg. 63/88 am. 109/2002) introduced two new 
contaminant parameters that apply to all sites. These are volatile hydrocarbons (VHwe-
10) and extractable hydrocarbons (EHw10.19). These are gross parameters aimed at 
determining if the concentration of gasoline weight hydrocarbons (VH) and/or diesel 
weight hydrocarbons (EH) are high enough that it is likely that free product may exist. 
These standards apply to all sites in British Columbia. 

2.6 Special Waste Leachate 

The SWR applies to all sites in BC. The BC MOWLAP applies the Special Waste 
teachable toxic waste criteria given in Table 1 of the SWR to all sites unless there has 
been an exemption given. Protocol 7: Regulation of Petroleum Hydrocarbons in Water 
under the Special Waste and Contaminated Sites Regulation (MOWLAP May 2002) 
provides the following mandatory conditions: 

1. The water use assigned at the plume front applies to all properties that contribute 
to, or are impacted by, the petroleum hydrocarbon plume. 
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2. Where the petroleum hydrocarbon contaminant plume front Is located the lesser 
of 1 km or 50 years groundwater travel time from the nearest aquatic receiving 
environment, the applicable water use is aquatic life and the applicable standards 
are the CSR Aquatic Life numerical water standards. 

3. Where the petroleum hydrocarbon contaminant plume front is located the lesser 
of 1.5km or 100 years groundwater travel time from the nearest existing or 
probable future drinking water supply, the applicable water use is drinking water 
and the applicable standards are the CSR Drinking Water numerical water 
standards. 

4. At all sites, regardless of water use, the water quality standards for VHw6-10 and 
EHw10-19 apply. 

5. In accordance with the requirements of the CSR, the owner of the petroleum 
hydrocarbon source site has notified the owners of neighbouring properties onto 
which the petroleum hydrocarbons have migrated or have likely migrated. This 
notification is required when any of the following CSR standards are exceeded or 
are likely exceeded: 

a. the numerical water standards for VHw6-10 or EHw10-19; 
b. the applicable numerical water standards for benzene (B), toluene (T), 

ethyl benzene (E), xylenes (X), volatile petroleum hydrocarbons (VPHw) 
or light extractable petroleum hydrocarbons (LEPHw). 

The effect of these changes is to no longer apply the Special Waste Leachate standards 
for BTEX, however the CSR standards for BTEX and LEPH are still applicable. 

2.7 Soil Standards 

Land use is an important part of the Conceptual Site Model as it influences the way 
potential receptors interact with the Site. The CSR bases the applicabi~ity of soil 
criterion on land use. Standards are given in the CSR for five land use categories 
(Agricultural, Urban Park, Residential, Commercial, and Industrial). 

The Site currently contains one bulldlng, which serves as an apartment complex. The 
apartment building is located in the center of the property and occupies approximately 
65% of the Site area. The neighbouring properties on the north, south, east and west 
sides of the Site are also residential. 

Figure 3 shows the Site and surrounding land use. 

Because the Site is used for residential purposes, the Residential criteria are applicable 
to the Site. The results of the laboratory analyses are therefore compared to the 
Residential standards of the CSR. 

Under the CSR, there are two types of numerical standards for soil contaminants. The 
first type of standards are generic numerical criteria. The second type of standards, 
used where there is sufficient data, are site-specific matrix numerical criteria. These are 

aro 
UIVl••• .. 11'. .. "f,H l "!t. 

Page 5 

City of Vancouver - FOi 2019-615 - Page 52 of 68 



May 2003 
Dorwall Holdings Ltd. 

UST Decommissioning and Remedial Excavation 
2182 West 39111 Avenue, Vancouver, BC 

based on the presence of pathways along which a contaminant can travel from soil to a 
receptor. The derivation of a matrix standard is described in the CSST Policy Decision 
Summary (CSST January 1996) and the Workshop on the Development and 
Implementation of Soil Quality Standards for Contaminated Sites (MacDonald October 
1995). 

There are eight basic pathways covered by the CSR. 

Two pathways have a human receptor: 
• Intake of Contaminated Soil 
• Groundwater used for Drinking Water 

Six pathways refer to non-human receptors: 
• Toxicity to Soil Invertebrates and Plants 
• Livestock Ingesting Soil and Fodder 
• Major Microbial Functional Impairment 
• Groundwater Flow to Surface Water used by Aquatic Life: Freshwater and/or 

Marine/Estuarine 
• Groundwater used for Irrigation Watering 
• Groundwater used for Livestock Watering 

Under section 11 (2) of the CSR, a site is not a contaminated site if the soil , surface and 
groundwater do not exceed the applicable site-specific numerical criteria. The Intake of 
Contaminated Soil pathway and the Toxicity to Soll Invertebrates and Plants pathway 
apply to all sites. The following is a discussion of the other pathways that apply to the 
Site. 

The four soil pathways that depend on groundwater flow are applied in the same 
manner as the related water pathways that are described in the previous section. As no 
Aquatic Life Water standards are applicable to the Site, neither are the soil pathways 
that depend on groundwater flow. 

2.8 Special Waste Criteria for Soll 

The SWR also applies to the Site. Section 13 of the CSR covers conflicts between soil 
standards in the two regulations by altering some of the criteria in the SWR. Provisions 
of the Transport of Dangerous Goods Regulation (TDG)(Canada) (S0/85-77) could be 
triggered by the relocation of soil from the Site if the soil was to exceed Special Waste 
standards. The tables displaying the laboratory results show both the Special Waste 
criteria as modified under Section 13 of the CSR and the original TDG criteria. The 
TDG criteria would apply to all excavated material Intended for off-Site transport. 
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2.9 Conceptual Site Model 

The Conceptual Site Model is a summary of the potential sources, pathways and 
receptors that are most important to the Site. 

Due to the presence of the heating oil UST, the PCOCs are petroleum hydrocarbons 
associated with heating oil, namely LEPH and heavy extractable petroleum 
hydrocarbons (HEPH). LEPH includes diesel and heating oil weight petroleum 
hydrocarbons and HEPH includes heavier weight petroleum hydrocarbons found in 
motor oil and some heating oils. Secondary PCOCs include the gasoline weight 
petroleum hydrocarbons BTEX and volatile petroleum hydrocarbons (VPH), and the 
diesel fuel constituent naphthalene. Metals are also secondary PCOCs and are 
potentially associated with fill material that may have been used at the Site to cover the 
UST. 

The two mandatory pathways: Intake of Contaminated Soil and Toxicity to Soll 
Invertebrates and Plants apply to the Site. The Intake of Contaminated Soil pathway is 
of special importance because of the residential aspect of the area. The Toxicity to Soil 
Invertebrates and Plants is also of special importance as approximately 25% of the Site 
is landscaped with grass and ornamental shrubs. 

Table 2 summarises the applicable pathways for the Site. 

Table 2: Applicable Pathways 

Pathwav Annllcable 
Water 

Drinking Waler No 
Aquatic Life Water: 

Freshwater No 
Marine / Estuarine No 

Irrigation Water No 
Livestock Water No 
All Sites Yes 
Sneclal Waste Leachate (except for BTEXl Yes 

Soll 
Intake of Contaminated Soil Yes 
Groundwater used for Drinking Water No 
Toxicity to Soll Invertebrates and Plants Yea 
Livestock Ingesting Soll and Fodder No 
Major Microbial Functional Impairment No 
Groundwater Flow to Surface Water used by Aquatic Life: 

Freshwater No 
Marine / Estuarine No 

Groundwater used for Irrigation Watering No 
Groundwater used for Livestock Watering No 
Special Waste Soll Criterion (TOG) Yes 
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3 METHODS 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 

The following section describes the field methods employed during the tank 
decommissioning, remedial excavation and soil sampling program. 

3.1 Tank Decommissioning 

On April 17th
, 2003, Kelly Fogarty of ARO, supervised the environmental aspects of 

decommissioning the UST at the Site. The tank, which was located on the southeast 
side of the Site, was exposed and removed using a backhoe supplied by the project 
contractor, SNR Salvage and Recovery. Soil excavated from above the UST was 
stockpiled on the Site and was inspected by ARO. Prior to the removal of the tank, 
approximately 600 gallons of oily water was pumped from the tank and removed from 
the Site for disposal by the Sumas Remediation Services Inc. (Sumas). 

The tank was constructed of steel ~nd measured approximately 2.4m X 1.2m with a 
capacity of approximately 800 gallons. Upon inspection, it was evident that the UST 
was perforated. 

Visual and olfactory observations of the soil surrounding the UST indicated petroleum 
contamination. Upon consultation and approval from the client, ARO initiated a 
remedial excavation to remove the contaminated soil from the Site. 

Pictures of the tank removal are included in Appendix C. 

3.2 Remedial Excavation 

On April 17th
, 2003, a remedial excavation of contaminated soil was conducted at the 

Site. Approximately 1 O tonnes of contaminated soil surrounding the removed tank was 
excavated and transferred to the Sumas soil treatment facility in Delta, BC. 

The excavation was advanced until field observations indicated that a clean limit had 
been reached. Once all the contaminated soil was removed, confirmatory soil samples 
were recovered from the new excavation limits. The final excavation measured 
approximately 4.0m X 2.1 m X 2.1 m deep. Granular fill and clean stockpiled soil were 
used for backfill . 

Because segregation and off-Site transfer of contaminated soil was conducted at the 
Site, a NIR was prepared for the Site and submitted to MOWLAP on April 21 st, 2003, as 
required under Section 57 of the CSR. 
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3.3 Soll Sampling 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 

A total of nine soil samples were collected from the tank decommissioning project after 
the completion of the remedial excavation. Six samples, including one field duplicate, 
were recovered from the base and side walls of the excavation, one sample was 
collected from the clean stockpiled soil that had been removed from the tank basin, and 
one sample was collected from the newly imported fill material. One sample was also 
collected from the contaminated soil that was shipped off-Site to the treatment facility. 
The sample locations are shown in Figure 4. 

Soil samples were collected in new, clean, 250ml glass jars. All soil samples were 
discrete samples taken in accordance with Guideline #1 Contaminated Sites, Site 
Characterization and Confirmation Testing (MOELP June/96). The samples were kept 
cool during transportation and storage, and normal chain-of-custody procedures were 
followed. 

Eight samples were submitted to Soilcon Laboratories Ltd. (Soilcon) for analysis of 
extractable petroleum hydrocarbons (EPH) EPH10.19 and EPH19.32, which are 
conservative estimates of LEPH and HEPH respectively. Two samples, Base and Load 
2 were submitted to Soilcon for analysis of BTEX, naphthalene, and VIPH. Two 
samples, Stockpile and New Fill were also submitted for analysis of soll metals. 

All laboratory methods used were in accordance with the British Columbia 
Environmental Laboratory Manual. 

Laboratory methods are provided in Appendix D. 

3.4 Quality Assurance and Quality Control 

Quality assurance (QA) is the management of data in order to ensure that quality 
objectives are met. QA ensures that adequate protocols are followed and that 
independent testing of data is carried out. Quality Control (QC) is the management of 
the collection and analysis of data in order to ensure that quality objectives are met. QC 
includes following sampling protocols and routinely checking the calibration of 
laboratory equipment. ARO and Soilcon implemented a system of QA/QC procedures 
throughout the investigation and reporting process to ensure that a high data quality 
objective was met. 

QA/QC is achieved through experience, training and a consistent team approach. 
ARO's team of environmental expertise includes field staff, technical support, and office 
support. ARO's low staff turnover and team approach help to facilitate a commitment to 
QA/QC implementation and improvement. 
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A safety and QNQC meeting was held prior to the start of this project that specified field 
sampling protocols and appropriate equipment usage. All sample containers were new 
and field equipment was decontaminated prior to sampling. Whenever possible, 
disposable sampling equipment was used to further avoid cross contamination. The 
appropriateness of sample containers, field handling, preservation techniques and 
transport protocols were reviewed by ARO staff prior to sampling. Triplicate signed 
chain-of-custody forms were filled out for all submitted samples and Soilcon personnel 
checked sample labels against the forms as part of the extensive QNQC process. 

Soilcon is a member of the Canadian Testing Association and the Canadian Centre for 
Occupational Health and Safety. Sollcon also partakes in external inter-laboratory 
correlations that are run on a regular basis by the Canadian Association for 
Environmental Analytical Laboratories (CAEAL} and the North American Proficiency 
Testing Program (NAPTP}. 

Field blanks, travel blanks and duplicates are taken during sampling as a part of ARO's 
QNQC program. As part of the ONQC program for this project, one field duplicate soil 
sample was taken and tested for LEPH and HEPH. Sample X (03-176-6) was the field 
duplicate of sample South Wall (03-176-2). The results for the duplicate samples 
suggest that the general field methods were adequate for the purposes of the study. 

As part of Soilcon's QNQC laboratory blanks and duplicates are routinely run on all 
sample batches. A batch is a group of samples that ls run under automated control at a 
single time using a single set of instructions to the software control system of the 
analytical instrument. Batch quality control charts provide the results of three sets of 
quality control procedures - laboratory blanks, laboratory surrogates, and duplicate 
samples. Laboratory blanks are run with all sample batches and in all cases laboratory 
blanks are below the detection limits set in the BC Methods Manual. Surrogate 
recovery shows the recovered amount of a parameter found in a laboratory prepared 
spike. In all cases, the surrogate recoveries are well within the permissible ranges 
specified by the BC Methods Manual. The permissible ranges for each parameter are 
presented on the batch quality control charts. The third set of data presented on the 
charts is from duplicate samples. Laboratory duplicates are run on every tenth sample. 
Specifically, sample numbers 2, 12, 22, etc. are run in duplicate in every batch. The 
results of the duplicate analyses are reported as relative percent difference (RPO}, 
which is equal to the difference between sample values divided by the average value of 
the duplicate samples. The permissible range for RPO is +/- 20%. The RPO cannot be 
calculated where both results are below the detection limit. 

Based on the review of the data, the QNQC procedures and the results presented in 
this report, it is concluded that the protocol and procedures used in this study were 
sufficient to achieve the objectives of the investigation. 
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4 RESULTS 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 

This section presents the results of the subsurface observations as well as the results of 
the soil hydrocarbon analyses and soil metals analyses. Note that although petroleum 
hydrocarbons are the primary PCOCs, soil metals are also PCOCs in fill material. 

Note that Sample X (03-176-6) was the field duplicate of sample South Wall (03-176-2) 
that was taken during this study. 

Copies of laboratory certificates and original results from Soilcon are included in 
Appendix E. 

4.1 Soll Descriptions 

A soil description of the tank basin following the excavation of petroleum contaminated 
soil is presented in Table 3. Prior to the remedial excavation, petroleum staining and 
odours were observed within the tank basin. Petroleum staining or odours were not 
observed within the final excavation llmits. 

Table 3: Soll Description - Tank Basin Post Remediation 

Deothfm) Descrlotlon Petroleum Stalnlna Petroleum odour 
0 - 0.08 Asphalt No No 

0.08-0.4 Coarse Sand Fill No No 
0.4-0.8 Liaht Brown Sand Trace SIil Some Clay No No 
0.8 -2.1 Grev Clav. Hard No No 

4.2 Soil Petroleum Hydrocarbons 

Table 4 presents the results of petroleum hydrocarbon analyses for the soil samples 
recovered from the Site on April 1 i h, 2003 after the completlon of remediation. Seven 
samples were analysed for EPH10.19 and EPH1s-32 and two samples were analysed for 
BTEX, naphthalene and VPH. 

The corresponding applicable Residential standards of the CSR and the applicable 
SWR and TOG standards are presented at the bottom of the table. Results that exceed 
the Residential soil standards are shown In bold against a shaded background. Results 
that exceed the SWR standards are shown against a black background. Results that 
exceed the TOG standards are shown against a black background and are underlined. 
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UST Decommissioning and Remedial Excavatloh 
2182 West 39111 Avenue, Vancouver, BC 

Note that Load 1 was a sample taken from the contaminated soil that was shipped off-
Site. 

Copies of laboratory certificates and the original results from Soilcon are provided in 
Appendix E. 

Sample Sample 8g LocaUon Number 

North Wall 03-176-1 29% 

South Wall 03-176-2 26% 

East Wall 03-176·3 18% 

WestWall 03-176-4 28% 

Base 03-176-5 29% 

SampleX 03-176-6 23% 

Stockpile 03-176-7 23% 

Load 1 03-176-9 31% 

Resldentfal1 (No Wat.r Use) 

Onsste Special W;iste" 

~ 

Table 4: Soll Petroleum Hydrocarbons 
(mg/kg) 

Benzene Toluene Ethyl Xylenes Naphtha 
Benzene lene 

NT NT NT NT NT 

NT NT NT NT NT 

NT NT NT NT NT 

NT NT NT NT NT 

<0.04 <0.05 <0.05 <0.10 <0.05 

NT NT NT NT NT 

NT NT NT NT NT 

0.05 0.06 2.57 4.47 3.52 

70 1.5 1 5 5 
100 250 200 500 500 

'100 ·100 100 100 100 

VPH EPH EPH 
10-11 11-32 

NT <40 <40 

NT <40 <40 

NT <40 <40 

NT <40 <40 

<10 <40 <40 

NT <40 <40 

NT <40 <40 

210 14761 3492 

200 1000 1000 
NS NS NS 

NS 30 000 
CSR. (375196 am. 1712002). SWR B.C. Reg. (63/88 am. 109/2002). 

~ransport of Dangerous Goods Regulation (Canada)(S0/85-77) 
NT- Not tested < less fhanspecifled detection limits. (NS) no applicable standard. 8g. Moisture content 

All of the final limit samples and the soil used as backfill tested below the applicable 
Residential standards of the CSR for the Site. 

The sample Load 1, which was collected from the contaminated soil that was shipped 
off-Site, tested above the applicable Residential standards of the CSR for ethyl 
benzene, naphthalene, EPH10-19 and EPH19.32. 

aro 
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4.3 Soll Metals and pH 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 

Soilcon analysed two soil samples for metals and pH. In addition, both samples were 
submitted to Cantest Ltd. (Cantest) for reanalysis of selenium. Selenium was 
reanalysed by Cantest by using Inductively Coupled Plasma-Mass Spectroscopy 
(ICP/MS) because the original results presented by Soilcon (using ICP) were suspect, 
having tested above the applicable standard and very close to the detection limit of the 
ICP. Note that the detection by ICP/MS is 10 times lower than by ICP. 

Table 5 presents the results of the soil metals and pH analyses from the tank 
decommissioning project. The Residential standards of the CSR are presented to the 
left of the sample results. Results that exceed the Residential standards of the CSR are 
shown in bold against a shaded background. 

Copies of laboratory certificates and the original results from Soilcon and Cantest are 
provided in Appendix E. 
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,, 

Component 

Ag Sliver 
Al Aluminum 
As Arsenic 
B Boron (total) 
Ba Barium 
Be Beryllium 
Ca Calcium 
Cd Cadmium 
Co Cobalt 
Cr Chromium 
Cu Coooer 
Fe Iron 
K Potassium 
Mg Magnesium 
Mn Manganese 

Table 5: Soil Metals and pH 
(mg/kg) 

Stockpll• 

t 03~176-7 
units 

:2 
i pH•7.03 

mg/kg 20 <0.01 
% HS 1.19 

mg/kg 5~ 9 
mg/l(g NS 2.24 
mg/l(g 500 53.3 
mg/kg 4 0.273 

o/o NS 0.72 
ma/lco 3 <0.02 
mg/kg 50 6.42 
mg/kg 100 19.3 
mnll<n 150 15.6 

% NS 1.34 
% NS 0.05 
% NS 0.40 

mg/kg NS 227 
Mo Molybdenum mg/kg 10 1.9 
Na Sodium % NS 0.02 
NI Nickel mg/kg 100 14.6 
P Phosphorous mg/kg NS 0.05 
Pb Lead mnllm 500 15.5 
S Sulphur % NS 2871 
Sb Antlmony mg/kg 20 0.7 
Se Selenium mg/kg 3 0.525 
Sn Tin mg/kg 50 2.0 
Sr Strontium mg/kg NS 55.5 
V Vanadium mg/kg 200 37.6 
Zn Zinc mg/kg 460 48.7 -

1 CSR (BC Reg. 375196 am. 17/02) NS no standard 

NpwFill 

03-178-8 

pH .. 7:45 

<0.01 
0.84 

7 
1.22 
50.6 
0.158 
0.36 
<0.02 
4 .86 
8.78 
8.72 
1.21 
0.11 
0.35 
219 
1.8 

0.02 
5.0 
0.04 
6.9 
453 
1.5 

<0.1 
2.9 

40.5 
24.7 
34.1 

The soil samples recovered from the contaminated soil and fill material tested below the 
applicable Residential standards of the CSR for all metal parameters. 
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UST Decommissioning and Remedial Excavation 
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5 CONCLUSIONS AND RECOMMENDATIONS 

Results obtained from the final limit samples indicate that all petroleum hydrocarbon 
contamination has been removed from the Site. The new backfill sample results and 
the stockpile sample results indicate that this fill material is suitable for use at the Site. 

It is concluded that soil quality surrounding the removed UST at the Site meets the 
applicable Residential standards of the CSR Groundwater contamination is not 
suspected due to the tow permeability of soil surrounding the former tank location and 
the removal of the impacted soil. It is further concluded that removal of the UST and the 
surrounding impacted soil has improved the environmental quality of the Site. 

No further environmental investigations are recommended for the Site at this time. 
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6 CLOSURE STATEMENT 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 

This report has been prepared in compliance with the BC Waste Management Act and 
by using general hydrogeological and environmental engineering practices. The 
information reported is solely for the pu oses outlined for the Site location. The report 
is for the exclusive use of s. __ of Dorwall 
Holdings Ltd. and the British Columbia Ministry of Water, Land and Air Protection 
(MOWLAP). The undersigned have demonstrable experience in investigation and 
remediation of the types of contaminants encountered on the subject Site. 

ARO's report represents a reasonable review of available information within an 
established scope of work and schedule, however, the data was collected at specific 
locations and times and therefore the subsurface conditions may vary at other locations 
and times. Information presented herein was obtained while conducting authorised 
investigations at 2182 West 39th Avenue, Vancouver, British Columbia. This report 
reflects ARO's best judgment based on available facts at the time of preparation. The 
environmental investigation was also limited to the contaminants specifically addressed 
in the report. 

This report was prepared by ARO for the sole benefit of our client. ARO accepts no 
responsibility for general use of the reported information and damages, if any, suffered 
by any third party, other than the MOWLAP, as a consequence of decisions made or of 
actions based on this report. No warranty express or implied. 

Sincerely, 
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President' 
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Figure 1: Site Location 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 
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Figure 2: Site Schematic 

UST Decommissioning and Remedial Excavation 
2182 West 39th Avenue, Vancouver, BC 
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