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10/03/05 07:48 FAX 952 4872 PEP ECC VICTORIA #1 -> MOE SURREY _ IilJ 001/002 

* BRI11SH . 
(OWMBIA 

DGIR Incident Report 

DGIR INLAND 

Spiller: MORNING STAR NURSERIES 

1380 176ST SURREY 

't I ~ IS 3/,S 

CJ 
DGIR 501860 

Category: Code 1 
Incident Date Time; 03/1 0/2005 

MCTS 1I0VERNIGHT 

Location; 
Area; SURREY PEP Region; SWE MOE Region; Lower 

Mainland Region 

Materlal(s): 
Amount(s): 

Received From: 

DIESEL = sOW - '<OOC' l d W<) 
APPROX~TRES 

Caller A: CARL RAVENSBERGEN 
Org : MORNING STAR NURSERIES 

Phone: 604-541-1124 
Alternate: 

Time: 

Caller B : 
Org: 

Phone: 
Alternate: 

nme: 
Received at PEP by Duty Officer: PATRICK When Received: 03/10/2005 07: 21 
Affected Environment: Ground 

Type of Spilling; 
Equipment Failure 

Accidents: 
Sector: Commercial 

Cause: 

Other :Little Campbell 

Other Spill Type; 

A pump was left running overnight from a boiler, resulting in approximately 200 litres of diesel spill to ground at front of 
property. Migrated through perimeter drains to ditch at rear of property. Believe ditch runs to the Little Campbell. Have 
dammed culvert with wood at back and shut down slimp pumps. 
Response; 
Caller advised to also contact Surrey Fire Dept 

Jurisdiction: Provincial, Municipal 
Task # :062920 Amount : $ 
Notification: 
07:30 - Briefed Prov MOE RO Reg Marquardt, Code 1 
07:50 - Faxed MOE Fort St JohnlMOE Surrey 

Issued To : REG MARQUARDT 

This report printed on: 0311012005 at 07:50:46 Emergency Coordination Center 
Phone 1-800-663-3456 

Fax (250) 952-4872 

MOE-2014-00237 
Page 1



10/03/05 09:53 FAX 952 4872 PEP ECC VICTORIA #1 ~ MOE SURREY ~ 001/001 

DGIR Incident Update Report DGIR 501860 

Type: INLAND UPDATE 
SUbJect: DIESEL 
Task 1#: 062920 

Assigned To: REG MARQUARDT 
Incident Area: SURREY 

Location: 1380 176ST SURREY 
Caller: ARLENE 

Organization: FIRE DEPT 
Primary No: Business 604-543-6700 

All No: 

Details: 

Update #: 1 

Original Entry Logged :03/10/2005 07:21 
Amount :$50 

ASE Number: 
PEP Region :SWE 

MOE Region :Lower Mainland Region 
MCTS# : 

This Update Logged :03/10/2005 09:11 
PEP Duty Officer ;BETH 

Advised fire crews are on scene at the location. They would like Environment Canada and BC Environment on 
scene. The product is going into a ditch which flows in the Campbell River. It is 1000 litres of diesel versus 
200 lilres originally reported. The Battalion Chief on scene is Dave Rivett. at 604-250-1204 

Notification: 
09: 12 paged MOE Surrey 
09: 18 paged EC 
09:20 paged RM 
09:21 briefed Bob Stubbings RM 
09:22 briefed Eli2abeth Graca. Advised to call 604-666-6011 to report 
09:29 briefed EC Main Office 
09:30 briefed Avtar Sundher MOE RO. Will call (he Fire Department on scene. 
09:34 faxed MOE Surrey and MCTS 
09:36 briefed Cam DIDir. Wants to know if MOE RO is contacting health authoritY and requests PDF copy of 
spill. 
09;38 MOE Avtar Sundher advises he is responding to the scene and will not be notifying the Health Authority 
until he assesses the situation. 
09:41 paged RM 
09:42 briefed BoB Stubbings. Advised he would contact EPC if needed. EPC is a member of the Fire Department. 
09:55 faxed to MOE Surrey. MCTS and SWE Region 

This report printed on: 03/10/2005 at 09:55:57 Emergency CoordinaUon Center 
Phone 1-800-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
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___ 10/03/05 13: 29 FAX 952 4872 PEP ECC VICTORIA #1 ~ MOE SURREY IiZl 001/001 

~ 
BRfTlSH 

COLUMBIA 

DGIR Incident Update Report DGIR 501860 

Type: INLAND UPDATE 
Subject: DIESEL 
Task #: 0132920 

Assigned To: REG MARQUARDT 
Incident Area: SURREY 

Location: 1380 176ST SURREY 
Caller: OPERATIONS OFFICER INITIATED 

Organization: PEP 
Primary No: 

AI! No: 

Dotails: 

Update #: 2 

Original Entry Logged :0311 012005 07:21 
Amount ;$50 

ASE Number: 
PEP Region :SWE 

MOE Region :Lower Mainland Region 
MCTS# : 

This Update Logged :0311 012005 12:47 
PEP Duty Officer :BETH 

Requested update from Jennifer McGuire MOE. MOE advised CTV Media is on scene. The MOE region has 
dispatched Brent Moore Environmental Quality Section Head to assist with sampling and respond to Media 
requests. The diesel amount is now 6000 litres of diesel. The spill is now being upgraded to a Code 2. 
Conservation Office has been contacted. Quantum Environmental Services is on scene doing some recovery. 
MOE RO Avtar Sundher is the contact on scene at 604-328-5095. Diesel had gone into a ditch which leads to 
a creek which is tributary Little Campbell River. Unknown if the river has been impacted. 

Notification: 
12:50 briefed Cam DIDir 
12:52 paged RM 
12:54 briefed Bob Stubbings RM 
13:01 phoned Washington EMO and briefed Allan 
13:04 phoned Cindy Rose PEP Media 
13:04 Faxed to Surrey MOE, MCTS, SWE region, Washington EMO, MOE HQ 
1013105 1 :22:56 PM Email toEC(emergencies.pyr@ec.gc.ca) sent from SGPEP.ECC1@gov.bc.ca 

This report printed on: 03110/2005 at 13:32:22 Emergency CoordInation Center 
Phone 1-800-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
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10 / 03 / 05 14:32 FAX 952 4872 PEP ECC VICTORIA #1 ~ MOE SURREY I4J 001/001 

DGIR Incident Update Report DGIR 501860 

Type: INLAND UPDATE 
Subject: DIESEL - CODE 2 
Task II: 062920 

Assigned To: REG MARQUARDT 
Incident Area: SURREY 

Location: 1380 176ST SURREY 
Caller: BOB STUBBINGS BY EMAIL 

Organization: PEP RM 
Primary No: 

AltNo: 

Details: 

Update #: 3 

Original Entry Logged :03/10/2005 07:21 
Amount : $50 

ASE Number: 
PEP Region :SWE 

MOE Region :Lower Mainland Region 
MCTS#: 

This Update Logged :03/10/2005 13:50 
PEP Duty Officer :BETH 

Further to my briefing from the ECC (E. Anthony) at 1253 hours advising that the spill is now a Code 2, I had a 
telephone conversation with the Surrey EPC Tom Lewis at 1309 hours who was on site. I spoke with Tom and 
also with the Battalion Chief, Dave Riven who has been on·site all morning. I was advised of the following: 

-The spill has travelled about one half mile down a creek. 

-The spilled diesel will NOTenter the Campbell River. 

-There are 15-20 booms in place. 

-Drinking water is not affected though there were concerns of water for cattle. Neighbouring farms heve deep 
wells and the owners have been contacted. 

-Remediation is going to be a big job. 

Tom Lewis EPC will provide PEP SWE with any updates. 

Notification: 
PDF'd Cam DIDir PEP.MOE RO Avtar Sundher is on scene 
14:00 briefed Rhonda Brett EC 
14:08 phoned Washington EMO, briefed Ted Hankie. Advised no further verbal updates required unless USA 
impact changes. Fax copy only. 
14: 11 phoned Cindy Rose PEP Media on cell, briefed 
14:13 phoned Bruce Holmes MOE HQ on cell, briefed 
14:18 phoned INAC, briefed Emanuel Guison INAC 
14:22 paged PSEPC 
Faxed to Surrey MOE, MCTS, SWE regIon, Washington EMO, MOE HQ, OFC. 

This report printed on: 0311012005 aI14:35:03 Emergency Coordination Center 
Phone 1-800-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
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10/06105 11:40 FAX 952 4872 PEP ECC VICTORIA #1 -> llOE SURREY IflJ 001 

~ 
BRITlSH 

COLUMBIA 

DGIR Incident Update Report DGiR 501860 

Type: INLAND UPDATE 
Subject: DIESEL - CODE 2 
Task #: 062920 

Assigned To: REG MARQUARDT 
Incident Area: SURREY 

Location: 1380 176ST SURREY 
Caller: BOB STUBBINGS 

Organization: SWE RM 
Primary No: 

AltNo: 

Details: 

Update #: 4 

Original Entry Logged :03/1 0/2005 07:21 
Amount : $50 

ASE Number: 
PEP Region :SWE 

MOE Region :Lower Mainland Region 
MCTS#: 

This Update Logged :03/10/2005 16:09 
PEP Duty Officer :PERRY 

At 1540 hours 03/10/2005, I spoke with the Surrey Fire Department's Battalion Chief Dave Rivett who had 
just left the site. He provided the following update to the information I forwarded previously: 

-There are three vacuum trucks working on site. 
-The diesel fuel is concentrated in the immediate area of the nursery but the amount in the ground is unknown. 
-There is concern about the amount of the actual spill versus what the spiller has stated. 
-A Ministry of Health representative was on site and Dave Rivett e",pressed his fear of shallow wells potentially 
being contaminated. 
-There is concern that a heavy rain could cause the diesel to work its way down stream. 
-Dave Rivett stated that he shares the opinion of AVlar SWndher, MOE that this situation will have to be 
watched closely. 

PEP SWE will continue to monitor this situation. 

Notification: 
16:18 paged EC, Elizabeth Graca briefed. 
16:20 called Cindy Rose PEP Media, and briefed. 
16:24 called Bruce Holmes, MOE HO on cell and briefed. He requested that it be determined if the Regional 
Health authority had been contacted as they would be the agency to conduct well checks and issue drinking 
water advisories. 
16:37 Called INAC and briefed Emanuel Guison. 
16:52 paged PSEPC, through answering service. Wayne Hirlehey PSEPC called in and was briefed. He requests 
updates be emailed to him in future. 
17,07 called D/Dir Cam Filmer, aware of update and will continue to deal with this incident. If anything new 
comes in other than this incident send to DM, Brad Judson. 
17:12 briefed Reg Marquardt, Prav MOE RO and he advised to continue to go to Avtar Sundher as he is the lead 
MOE RO for this incident. 
17:21 Called Surrey FD, 604-543-6700 and spoke with Dave Rivett, Battalion Chief and he advised that there 

This report printed on: 06/10/2005 at 11:30:01 Emergency Coordination Center 
Phone HlOO-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
Page 5



10106/05 11:40 FAX 952 4872 PEP ECC VICTORIA #1 ~ MOE SURREY 141002 

was a representative from he assumed was the Fraser health authority there although he did not get a name at 
the time. There has been no firm quantity established of the spill size or of the amount recovered at this point. 
17:23 PDFd Cam DIDir PEP, PSEPC Wayne Hirlehey. 
17:25 faxed MOE Surrey, MCTS, SWE region, Washington Stete EMO, MOE HQ, OFC, PSEPC. 
1013105 5:45:56 PM Email toEC(emergencies.pyr@ec.gc.ca) sent from SGPEP.ECC1@gov.bc.ca 

This report printed on: 06/10/2005 at 11:30:01 Emergency Coordination Center 
Phone 1-800-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
Page 6



10/0J/05 21:21 FAX 952 4872 PEP ECC VICTORIA #1 
---- ----~~~----.----- ~ !IOE SURREY I4J 0011001 

fJ 
BRITISH 

C5UJMBlA. 

DGIR Incident Update Report DGIR 501860 
. PloY/delii'I 
Ettleig<1nl:Y 

PI'tI!1mm 

Type: INLAND UPDATE 
SubJect: DIESEL - CODE 2 
Task #: 062920 

Assigned To: REG MARQUARDT 
Incident Area: SURREY 

Location: 1380 176ST SURREY 
Caller: A VT AR SUNDHER 

Organization: MOE RO 
Primary No: 

Alt No: 

Details: 

Update #: 5 

Original Entry Logged ;03/10/2005 07:21 
Amount :$50 

ASE Number; 
PEP Region :SWE 

MOE Region :Lower Mainland Region 
MCTS# ; 

This Update Logged :03/10/2005 20:26 
PEP Duly Officer ;RICK 

Advised Fire Dept has left site. Contractors Ouantum and Mcraes along with MOE RD remain on site. Off site 
diesel impacted ditch and Sam Hill Creek have oeen cleaned of bulk diesel. Minor residues remain which will 
be collected behind weirs and soaked up with absorbents. Contaminated soil and water remain on site, 
contractors are developing and implementing plan to remediate. MOE legal Bio Assay samples are en route to 
PESC. Reduced to code 1 

Notification: 
20:51 paged EC 20:58 briefed Elizabeth Graca 
20:52 left message for Cindy Rose PEP Media 
20:55 briefed MOE HQ Bruce Holmes 
21 :17 PDF'd Cam D/Dir PEP, PSEPC Wayne Hirlehey. 
21 :12 Faxed MOE Surrey, MCTS, SWE region, Washington State EMO, MOE HQ, OFC, PSEPC 

This report printed on: 0311 01200S at 21 :23:09 Emergency Coordination Center 
Phone 1-800-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
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10 1 0J I 05 17:25 FAX 952 4872 PEP ECC VICTORIA #1 
------------~~ 

• MOE SURREY I4J 001 / 002 

DGIR Incident Update Report DGIR 501860 

Type: INLAND UPDATE 
Subject: DIESEL - CODE 2 

Task # : 062920 
Assigned To; REG MARQUARDT 

Incident Area; SURREY 

location: 1380 1 76ST SURREY 
Caller: BOB STUBBINGS 

Organization: SWE RM 
Primary No; 

All No : 

Details; 

Update #: 6 

Original Entry Logged ;03/1 0/2005 07:21 
Amount ;$50 

ASE Number: 
PEP Region :SWE 

MOE Region :Lower Mainland Region 
MCTS#: 

This Update logged :03/10/2005 16:09 
PEP Duty Officer ;PERRY 

At 1540 hours 03/10/2005, I spoke with the Surrey Fire Department's Battalion Chief Dave Rivett who had 
just lett the site. He provided the following update to the information I forwarded previously: 

-There are three vacuum trucks working on site. 
-The diesel fuel is concentrated in the immediate area of the nursery but the amount in the ground is unknown. 
-There is COncern about the amount of the actual spill versus what the spiller has stated. 
-A Ministry of Health representative was on site and Dave Rivett expressed his fear of shallow wells potentia'lIy 
being contaminated. 
-There is concern that a heavy rain could cause the diesel to work its way down stream. 
-Dave Rivett stated that he shares the opinion of Avtar Sundher, MOE that this situation will have to be 
watched closely. 

PEP SWE will continue to monitor this situation. 

Notification: 
16:18 paged EC, Elizabeth Graca briefed. 
16:20 called Cindy Rose PEP Media, and briefed. 
16:24 called Bruce Holmes, MOE HQ on cell and briefed. He requested that it be determined if the Regional 
Health authority had been contacted as they would be the agency to conduct well checks and issue drinking 
water advisories. 
16;37 Called INAC and briefed Emanuel Guisen. 
16:52 paged PSEPC, througn answering service. Wayne Hirlehey PSEPC called in and was briefed. He requests 
updates be em ailed to him in future. 
17:07 called D/Dir Cam Filmer, aware of update and will continue to deal with this incident. If anything new 
comes in other than this incident send to OM, Bred Judson. 
17: 12 briefed Reg Marquardt, Prov MOE RO and he advised to continue to go to Avtar Sundhsr as he is the lead 
MOE RO for this incident. 
17:21 Called Surrey FD, 604-543-6700 and spoke with Dave Rivett, Battalion Chief and he advised that there 

This report printed on: 03/1012005 at 17:24:42 Emergency Coordinatlon Center 
Phone 1-800-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
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10103 /0 5 17:25 FAX 952 4872 PEP ECC VICTORIA.#l • AlOE SURREY I4J 0021002 --~--.--

was a representative from he assumed was the Freser health authorhy there although he did not get a name at 
the time. There has been no firm quantity established of the spill size or of the amount recovered at this point. 
17:23 PDF'd Cam DIDir PEP, PSEPC Wayne Hirlehey. 
17:25 faxed MOE Surrey, MCTS, SWE region, Washington State EMO, MOE HQ, OFC, 

This report printed on: 03110/2005 at 17:24:42 Emergency Coordination Center 
Phone 1-600-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
Page 9



10104/05 15:15 FAX 952 4872 ___ PEP ECC VICTORIA #1 ~ MOE SURREY IIli 0011001 

~ 
r~R1TlSH 
\..-V[UMBIA 

DGIR Incident Update Report DGIR 501860 

Type: INLAND UPDATE 
SubJect: DIESEL - CODE 2 
Task #: 062920 

Assigned To: REG MARQUARDT 
Incident Area: SURREY 

Location: 13BO 176ST SURREY 
Caller: BOB STUBB1NGS 

Organization: SWE RM 
Primary No: 

Alt No: 

Details: 

Update #: 6 

Original Entry Logged :03/1 0/200507:21 
Amount :$50 

ASE Number: 
PEP Region :SWE 

MOE Region :Lower Mainland Region 
MCTS# : 

This Update Logged :04/1 0/2005 14:36 
PEP Duty Officer :YVONNE 

At 1300 hours today Bob spoke to Tom Lewis, Surrey EIC, and the diesel fuel has saturated the soil and is 
leaching below ground. Soil removal may be required. Remediation will be a big task. The spill is in an area of 
farms and well testing for contamination is being considered_ Unless the situation deteriorates there will be no 
further updates_ 

Notification: 
1508 Paged MOE RO. 
1510 Briefed MOE RO Bill Michael. 
1517 Faxed MOE Surrey & MCTS. 

This report printed on: 04/10/2005 at 15:18:03 Emergency Coordination Center 
Phone 1-800-663-3456 
Fax (250) 952-4872 

MOE-2014-00237 
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10 / 05 / 05 17:03 FAX 952 4872 PEP ECC VICTORIA #1 ~ MOE SURREY ~ 001/001 

* r~RlTlSH 
DGIR Incident Update Report DGIR 501860 

~MBIA 

Type: INLAND UPDATE 
Subject: DIESEL - CODE 2 
Task #: 062920 

Assigned To : REG MARQUARDT 
Incident Area: SURREY 

Location: 1380 176ST SURREY 
Caller: BY EMAIL - RO AVTAR SUNDHER 

Organization: MOE 
Primary No: 

AltNo: 

Details: 

Update #: 7 

Original Entry Logged :03/10/2005 07:21 
Amount :$50 

ASE Number: 
PEP Region :SWE 

MOE Region :Lower Mainland Region 
MCTS# : 

This Update Logged ;05/10/2005 16:59 
PEP Duty Officer :SHANNON 

EEROs Avtar and Bill Michael inspected the site earlier today. Quantum Environmental crews were on-site and 
changing the absorbent pads soiled by residual diesel leaching from the ditch bank and vegetation. A 
maximum of 1-2 litres of diesel was collected over-night in the ditch (minor) . Quantum will continue to 
change absorbents as required. 
The spilled fuel contaminated soil in the vicinity of the over-filled tank and surrounding tile field located inside 
of the greenhouse. Because of this remaining contamination. the storm pipe which services the spill area and 
discharges to ditch has been 
1) excavated, 
2) 50 foot section of pipe removed. 
3) the excavation lined with 2 layers of poly and 
4) three oillwater separation chambers constructed inside the excavation (see attached picture). 
This will ensure that any diesel. which may leach from the spill area during rainfall. remains on-site, preventing 
further impacts to off-site ditch and creek. 
Morning Star owner has retained Hemmera Environmental Consultants to assess the diesel contamination 
remaining on-site and to develop and implement a remediation plan. Hemmera will conduct regular water 
monitoring on the impacted ditch and Sam Hill Creek. 
Actual volume of diesel spilled will be calculated following transport of all waste to Newalta Corporation and 
further accounting of volumes by Morning Star. Currently estimated to be Max . 7500 litres. 

Notification: 
17:05 faxed MOE Surrey, MCTS and Region HQ SWE 
pdf'd DIDir Cam Filmer, DRM's Bob Stubbings and Mike Andrews 

This report printed on: 05/10/2005 at 17:04:03 Emergency Coordination Center 
Phone 1-800-663-3456 
Fa. (250) 952-4872 

MOE-2014-00237 
Page 11



TASK REPORT FORM 

Province of 
BritiSh Columbia 

Provincial 
Emergency Program 

'TASK NUMBER G;). q 2-0 RCC INCIDENT NUMBER _-=50=------L..-1 -..:.2>-"b",--o,,----· __ .;;;...;..._ 
A. TO BE COMPLETED BY TASK LEADER ·~~,;,}7k~~.&;J~i~~i:i,f?:,:'~~1 
Region $()) e- . Area 0)- . Task Type ·· :DArJcn~!?Ou 5 (mOD 'S 

DUe Tasl::: Commenced Ocl. s(orr- Time Task Commenced __ ..:....:::./f:G..:...:.:::.5::....::()~ ____ _ 

Date Task: ColDpleted art. 3 lOr. Time Task Completed __ ~..::......L.l ...... • . ..:;.3_u ____ _ _ 
I 

Number of Registered VolunteerS Involved 0 Number of Person Hours Q 

Number of Other Response Personnel Involved 0 Number of Person Hou~ a 
Number of Victims Q Injured 0 F:a.talities . Q Still Lost 0 
B. TO BE COMPLETED BY TASK LEADER :.~~?~~x::*;;:;t:£3i\,'~#(~*~~l1""'\l:..,='·i?=f.~='7"'=.,P"=~~§t~ 

Details of Task (attach additioc.;l pages if needed) ~-..:S:!!f':::..:f",-----.!..It.L7TI9.LL.J.=.l..Ca'A-l::u®~- ~. ________ _ 
PL£asE CLolE Rp~' 

Equipment Used1Lost ---7"7--------------------------
~=7$Z\ Z ~ ., L c 

Regioo..a.l Manager Sigua.ture Dm __________ _ 

D. EQUIPMENr REPLACEIREP AIR REQUESr irl;;£&iSillHltb.1ttl%WLTA:SIC'NUMBER\:WY:FiIEiF?:tf",W:W 

. DESCRIPTION OF ITEM . QUAm-rrY fSTlMA TED COST NOT APPROVED APPROVED 

1. S 

2. S 

J. S 

<4. S 

S. S 

D~ Supporting Lost!Dama~ Equipment ____________________ _ 

Recommended YES I NO Coordinator Signs.turc _______ ~_~:__ Date _____ _ 

Instructions to Coorrlini1tor R.egud.iag Equipment Request ___ ..:...... ____________ _ 

Recommcnded YES I NO Regional M:m:a.ger Sign.a.ture ______ DaLe ________ -

PEP 1001 I JUNE 1994 MOE-2014-00237 
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Sundher, Avtar S ENV:EX 

From: 
Sent: 
To: 
Cc: 
Subject: 

Hi Jack, 

Sundher, Avtar S ENV:EX 
Man, March 20, 2006 4:41 PM 
Trudgian, Jack ENV:EX 
Warriner, Steffanie M ENV:EX 
FW: POST INVESTIGATION REVIEW: Morning Star Nurseries 

Please issue the warning letter. 

Avtar 

-----Original Message-----
From: McGuire, Jennifer ENV;EX 
Sent: Mon, March 20, 2006 4:36 PM 
To: Sundher, Avtar S ENV:EX 
Cc: Warriner, Steffanie M ENV:EX 
Subject: Re: POST INVESTIGATION REVIEW: Morning Star Nurseries 

Looks good. Proceed as you have proposed. Thx 
JLM 

Sent from my BlackBerry Wireless Handheld 

-----Original Message----­
From: Sundher, Avtar S ENV:EX 
To: McGuire, Jennifer ENV:EX 
Sent: Mon Mar 20 16:08:40 2006 
Subject: POST INVESTIGATI ON REVIEW: Morning Star Nurseries 

Jenni fer, 

Morning Star respo0ded to our 27 Feb. 2006 letter requesting procedures implemented and 
works installed to prevent future fuel spills from migrating off the property. 
Specifically, how their fuel handling procedures have changed to prevent over-filling. 
Ministry letter was in_ response to the recommendation by the Regional Management 
Compliance Team noted in the Post Investigation Review section. 

Morning Star advised in a 16 March 2006, four page fax of the following: 

* The hose used to fill the generator tank from the large underground storage tank has 
been removed, A commercial fuel suppller has been contracted to fill the tank as 
needed; 

* The drainage for the area is now connected to a permanent oil/ water separator and 
sumps contain underflow weirs; 

* Other environmental risks were identified by reviewing the "BC Environmental Farm 
Plan" booklet obtained from the Ministry of Ag r i culture, They have d ev210ped an 
environmental action plan to address these risks wtl i ch includes the constru c i : i~ ~ of a 
chemical stora qe ~O OI~ for p ~ ~~ icides, fungicides, growth re La rdants etc. ; a n d 

d r L-1.n')S ,,)._ Flo, 

, --
T \-) n.t [1 ., . 

-, 
l 1 ~ 

o n~l\t t a ~ t r ~ f' X Cd y ~ r r 
I b l! i'l.v a llCiLl l ~ f ,.. - v l 

.· ~. L d cost 

u n =am1 n e soil- n , o n d u :: '· 
::,: c ? l e '.I/ f l ... : :.c . 
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83/15/2005 08:05 5045380001 ~IJRN I NGST AR PAGE 01/05 

, 350 - 176th Street, Surrey, B.C. V3S 9S7 
Tel: (604) 541-1' 24 Fax: (604) 538-0001 
Visit our Websile: morningslarnurserles.com 

To: Ministry of Enviroment 
Attn: Avtar S. Sundher 

Re: Report on Diesel Spill 

Good morning A vtar: 

I tried emailing the reports Karl and I prepared last night to both you and 
Jack but the came back undelivered. 

So attached you'll find the reports as promised. 

I'll fax copies to Jack also and I'll phone you to make sure you received 
them. 

Please call if you have any questions or concerns. My cell is

Have a great day 

Pete 

MOE-2014-00237 
Page 14
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• BRITISH 
COLUMBIA 

February 27, 2006 

Morning Star Nurseries Ltd. 
1350 - 176lh Street 
Surrey, B.C., V3S 9S7 

ATTENTION: Peter Den Hann - Pl'csid~nt 

Dear Mr. Peter Den Haan: 

File: DGIR 501860 

Re: Diesel Fuel Spill at Morning Star Nurseries Ltd, 1350 -176 lh Street, Su.rrey 

rnou!\ TUtE 
TO SKIN! 

This letter is in follow-up to the diesel fuel spill on the above noted Morning Star Nurseries Ltd 
(MSNL) property, reported to the Provincial Emergency Program on 3 October 2005. We note 
that the spill was the result of employee error. A valve was left open on a fuel circulation loop 
that extends from a large underground storage tank to bumen; that heat the greenhouses. 

Specifically, the valve on the circulation loop was opened to fill a secondary fuel tank that 
supplies a generator. The valve was not closed when the tank was filled. The secondary tank 
over-flowed into the greenhouse drainage system and subsequently into an eastern property 
boundary ditch. The ditch flows south and discharges into Sam Hill Creek. The ditch and creek 
were significantly impacted by diesel fuel. 

Please advise the ministry, in writing by March 15,2006, what procedures have been 
implemented and works installed to prevent future fuel spills from migrating alI the MSNL 
property. We note that a permanent concrete oil/water separator bas been insralled in the storm 
drain prior to ditch discharge. 

If you have any questions, please do not hesitate to contact the undersigned at (604) 582-5376. 
This letter is not prejudice to further legal action that may be necessary lmder the Environmental 
Management Act. 

Sincerely, 

AP~~=~ 
Avtar S. Sundher, B.Sc: 
Environmental Emergency Response Officer 
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Dale: March I", 2006 

From: ?l.tomingswr Nurseries Ltd. 

To: t-.linisny of Environment 
Attn. AvtaJ S. Sundher 

To: Conservation Officer Service 
Attn: Jack Trudgi:m 

File: DGIRSOl860 

Re. Diesel Fuel Spill 

Good day gentlemen : 

As requested whnt tbllows is a briefrqxN1 outlioing the plaus, procedures and works tha! have 
- and will - been implt.-mented Of illstalled to prevent not only future fuel spills from migrating 
ofT our propenu:s, bill hopefully any other environmentally related issues. 

I will send - by emrul and tax - a separmc docwncllt tlUlt Karl prepnred that sUJTlmQ(izes - in 
log fonnnl - the work we've been doing regarding the remediation of contaminated soil etc. in 
and MOlmd lhe grt.'t:nhouse zone where the spill actually happened. It nlso bighlights some of 
lhe measures we've implemented 10 remove the possibility of the sallie thing - fuel spill over 
from tilling nHxihnry tank - happening again oodlor allY olher conlruninales flowmg out ofour 
drainage system and into the ditch. 

Avtar, tllough your letter only requested what we' re domg Ul the ense offilel spill prevention 
and nlUJlagement, we have been taking a more comprehensive approach in our effons to 
prcvt."f1t future dumnge to the environment. With your pennissioni ' d like 10 highlight some of 
what we're doing. 

As you 'n: probably awure lhe BC Ministry of Agriculture, Food IUld Fisheries Resow-ce 
Management Bmru:b together with the Be Agrlcullure Council bas produced a "British 
Columbia Environment..l1 Fann Plan" that is designed as a tool for rarmers lIS oW'SClves 10 usc 
to be able to assess their farming operniiOtl for envitonxnental risk and then to help 3 farmer 10 
dcvelop an Environmental Action Plnn. II consists of a highly comprcbc.nsive questionnaire 
covering all potential envirorunentaJ issues related to fannins tJlat helps a fanner identify 
where he 's off-side and then includes a workbook that helps him develop an Environmental 
Action Plan. 

Prior to the oiJ spill Karl and I bad attended none dny seminar liIal explained wh~t this 
program is IIl1d roughly how it worked. Just from attending the one day infonnalioo seminar 
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we alreadymew we needed to take action in certain areas. So though we hadn' t gone through 
the questionnaire process yet, we decided to immediately drain both of our colored fuel tanks 
that we had on the property and removed them. We consequently do not use colored fuel 
anymore and do not have the means to filel our trucks and vehicles on the property. We also 
immediately began construction of a chemical storage room that met all the requirements 
hjgh1ightedin the Enviromnental Action Plan mentioned above. 

As the oil spill diverted a tremendous amount of our available capital - in cash and people - he 
hadn't to date been able to actually have the consultants who work with this program come for 
a site visit so that we can spend the day required to go through the workbook questionnaire 
and make the Environmental Action Plan. As it stands Kad and I have an appointment with 
them :fur this coming Friday morning and we hope to be able to complete this then. 

Meanwhile we have nearly completed our chemical storage room. We had an opportunity 
recently to remove - for remediation - a blUlCh of chemicals fTom our property that were no 
longer "listed" and or which we telt we'd never use. We should have all of our chemicals that 
we store - pesticides, fungicides, growth retardants, etc. - safely stored away in this new self­
contained room very soon. 

Meanwhile we'll complete the Environmental Action Plan and begin to implement the 
corrective or preventive measures it highlights in order of priority. 

Gentlemen, 1 don't know what else 1 might say to convince you that Diana and 1 as owners - as 
well as all of our staff - take prevention of environmental hann very seriously. 

So 1 think I will end here and trust that you'll feel free to call me if you have any other 
comments, questions, or concerns. 

Let me end by saying again how appreciative we are for the help and encouragement we have 
received from both of you throughout this very trying experience. T don ' t know if we would 
have "made it" thru this without yom help. l'lllook fonvard to hearing from you soon. 

God bless 

Pete Den Haan 
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l.;ontarmnated sOli tog 

Late November we began excavating the contaminated greenhouse drainage system, 

By Dec 23 we had removed four ten-yard containers, We dug out all tile drain rock and scrape<! down (he sides and bottoms of the drain trenches, 

On Jan 3M we sent in four soil samples to Norwest Labs to ensure we were cleaning the ditches adequately, Although 111ere were detectable trace amounts 
in all fOlf! samples, they were aU less than a 1000 uglg with the exception of the sample I wllected from the silt that had built up at the discharge end of 
the drain system, That sample tested at 1150 uglg in the EPHs 10-19, 

Although, to the best of our knowledge, anything less than 1000 ug/g is acceptable, we decided to scrape down the waUs and bott..oms oCthe trenches one 
more tilt\e to ensure we were clean, We also made sure all silt got scraped away. 

Dnjan 13 we also sent in 2 water samples from the drainage discharge, Sample one from the firnt contairunent hole at the original spiU sue, and sample 
two from the last coUection sump prior to exiting the building, 

Both carne back with higher than acceptable readings, although sample two was only bigher in the EPHs 19-32 test (as per the adult ww drink water 
guide limits) 

iE As we cleaned the trenches for the second time, we also noticed that the diesel in some place had penetrated the soil any where from a few inches to a 
§:I couple offeetall along the trenches in very local and random places, concentrate<! mostly in the south quarter of the g(eenhouse where the diesel had 

.-< 
<SJ 
Q 
Q 
OJ 

pooled in the drain system, In order to find all these contaminated ']JOCkets' we went over the trenches ooce more foot by foot taking small samples and 
sniffing them, As we completed each trench we noticed the overall smell of diesel in the greenhouse begin to lessen, We are almost done with the 
checking and sniffing ofal! the trenches, and then we will retest the discharge wateL Visually it has significantly improved however 

When a few of the trenches were completely clean, we sent in tWo more soil samples on march 3, which came back with no detectable amounts of diesel 
in them . 

[;l Prevention: 
" Q 
cD 

As noted all drainage water is now routed tlrrough a permanent oil separator. Some drainage water from outlying areas eventually will be diverted 
"' separate discharge lines to reduce the load on the separator (and increase it's effectiveness) 
Gl 

12 The hose on 111e offending valve has been removed, making the fuel system a completely closed loop, The generator tank will now need to be ftlled by a 
cD commercial fuel supplier. The fuel system has also been reviewed to ensure that operator error resulting in a similar spiU is no longer possible, 
Gl 
Gl 

'" "-
cD Wherever the drainage system has been upgraded, exit lines have been converted to underflow only, to prevent any contamination from flowing over the 
::: 3urface of the drain water, 
co 
Q 

I I I 
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All contanunaied soil has been removed from the drainage system, so regular drain water is not capable of carrying off any contaminates, 

The original spill area has been cleaned as best as possible Rtthis time, and is separated from the drain system \villi an oil separator, to prevent any 
leakage into the drain system. The oil separator is installed in such a way that any water making its, way into the original sfrill area will be collected by 
the oil separator and then discharged ioto the drainage. 

I I I 
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Ministry of 
Environment 

To: Jack Trudgian 
Conservation Officer 
Ministry of Environment 
Lower Mainland Region 

Regional Operations 
Lower Mainland Region MEMORANDUM 

Date: February 7,2006 

File: 

Re: Morning Star Nurseries Diesel Spill on October 3, 2005 

Introduction 
On November 18,2005, Conservation Officer (CO) Jack Trudgian requested that the 
Environmental Quality section provide an environmental impact assessment for a diesel fuel 
spill at Morning Star Nurseries Ltd. (Morning Star) located at 1380 - l76t~ St., Surrey. At that 
time I was provided with a Legal Analysis report from Pacific Environmental Science Centre 
(PESC), addressed to Mr. Avtar Sundher, dated November 9, 2005. I have subsequently been 
provided with the following information related to the subject spill for my review: 

• Continuation Report (current to November 19,2005) written by CO Trudgian, 
• Report written by Hernmera Envirochem Inc. (Hernmera) consultants, addressed to Mr. 

Denhaam, dated November 21, 2005, and 
• Memorandum written by Environmental Emergency Response Officer (EERO) Sundher, 

dated January 5, 2006. 

On the morning of Friday, September 30,2005, an employee at Morning Star accidentally left a 
valve open during the transfer of fuel oil from an underground storage tank to an aboveground 
storage tank in the generator room l

. When the employee returned to work on Monday, October 
3,2005, he saw that the diesel fuel had overflowed from this tank, onto the concrete pad, and 
into an irrigation drain. This drain flows into the storm sewer trunk line which discharges into 
a ditch2

. At the site, it was observed that the spilled product entered the ditch from a single 
discharge pipe and was then transported downstream towards Sam Hill CreeI2. The subject 
ditch flows into Sam Hill Creek, which then flows into the Little Campbell River4

• 

On Monday, October3, 2005, EERO Sundher responded to the reported diesel fuel spill at 
Morning Star. Members of the Surrey Fire Department were also present at the spill site setting 
out booms and absorbent pads to contain the spill. Battalion Chief Dave Rivet stated that there 
could have been between 4,000 - 6,000 L of diesel fuel spilled into the subject ditch5

. The fire 
department reported that diesel was visible in the ditch and in Sam Hill Creek to approximately 
50m past the confluence of the impacted ditch and the creek6

• This is where the most 
downstream boom was placed. EERO Sundher collected water samples just upstream of this 
boom, approximately 40m downstream from the confluence of the ditch and Sam Hill Creek. 
EERO Snndher also collected water oamples in the subject ditch, approximately 70m upstream 
of the where the diesel entered the ditch. 
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Results 

The following table presents the results from the toxicological tests and the chemical analyses 
performed by PESC on the samples collected by EERO Sundher. 

MoE PESC 
Sample m Sample 

and ID 
location 

la, 1 b, Ic, 
Id 
Morning 

#2 
Morning 

129119 
-1 

129120 
-1 

Sample Location 

Downstream of 
spill; in Sam 
Hill Creek, 40m 
downstream of 
its confluence 
with the subject 
ditch. 

Downstream of 
spill; In Sam 
Hill Creek, 40m 
downstream of 
its confluence 
with the subject 
ditch. 

3 Morning 129121 Downstream of 

4a,-4b~ 4c, 
#4d 
Morning 

-1 spill; in Sam 

129122 
-1 

. Hill Creek, 40m 
downstream of 
its confluence 
with the subject 
ditch. 
Upstream of 
spill; In subject 
ditch,70m 
upstream of 
subject . 
discharge. 

96 hour 48 hour 
Rainbow Trout Daphnia 

LC50 magna L T50 

20.16% 
There was 

100% 
mortality in 48 

hours to the 
rainbow trout 
exposed at the 

100% 
concentration. 

Not acutely 
lethal. There 

was 0% 
mortality in 96 

hours to~ 
rainbow trout 

exposed at 
100% 

>4 <24 
hours at 

100% 

>4 <24 
hours at 
100% 

Petroleum 
Hydrocarbons 

Contains 
Petroleum 

Hydrocarbons 
characteristic of 
Diesel fuel (with 
a hydrocarbon 
range from nC-

9 to nC-24). 

Oils and Hydrocarbons 
Greases 

985,000 
mg/L 

985,000 
mg/L 

concentration. 
~·----~9~1~2~3-+-U~I-)s-tr-e-am--o~f~--~~~~~~+-~N~0-t-a-Q-,t-e~ly--~D~o-e~s-n-o-t-co-n-t-ai~n-"-------e-----------~ 

Morning -I spill; In subject lethal at Petroleum 

#6 
Morning 

ditch, 70m 100% Hydrocarbons 

129124 
-I 

upstream of 
subjcct 
discharge. 
Upstream of 
spill; In subject 
ditch,70m 
upstreClm of 
subject 

_________ _____ __ I d i ::::; !-~~~jl~_~' ______ _ -_ .. _---'-----_. - -- - -- -------~--- ! 

<0.5 
mg/L 

< 0.5 mg/L 

MOE-2014-00237 
Page 21



- 3 -

Laboratory analyses conducted on the water samples collected in Sam Hill Creek showed that 
they were acutely toxic to aquatic life (both fish and invertebrates), and that they had high 
concentrations of oils and greases and hydrocarbons7

,8. Sample 1 (labeled as la, Ib, lc, ld and 
collected in Sam Hill Creek) was acutely toxic to rainbow trout in a 96 hour LC50 test. Testing 
of this sample resulted in half of the test fish dying in 96 hours at 20.16% concentration (of the 
original sample). The 100% concentration in the test resulted in all of the fish dying within 48 
hours of exposure. Toxicity testing conducted on samples 2 and 3 (both collected at the same 
location in Sam Hill Creek as sample 1), resulted in the mortality of the freshwater test 
invertebrate, Daphnia magna. All of the invertebrates died between 4 and 24 hours after 
exposure to the 100% concentration. 

Chemical analysis of sample 2 confirmed that the sample contained petroleum hydrocarbons 
characteristic of diesel fuel, while sample 3 was found to have very high concentrations of oils 
and greases (985,000 mg/L) and hydrocarbons (985,000 mg/Lt These results are consistent 
with the information that there was a diesel fuel spill into a freshwater environment. 

Assessment 

The ditch which the subject spill entered is classified as AO in the City of Surrey's Fisheries r 
Watercourse ClassificationlO

• This classification means that the ditch is inhabited, or 
potentially inhabited, by salmonids during the overwintering period. This ditch flows into Sam 
Hill Creek and the Little Campell River, both of which are classified as A by the City of 
Surrey. This means that these watercourses are inhabited, or potentially inhabited, by 
salmonids year round. Fish species which have been reported in both Sam Hill Creek and the 
Little Campbell River include chinook, chum, coho, and sockeye salmon, cutthroat and 
rainbow trout, kokanee, dolly varden, steelhead and sturgeon 11. Corisequently, any impacts to 
this ditch may affect the aquatic life within it, as well as the fish-bearing waters connected 
downstream. 

Diesel fuel spills into freshwater environments may have direct and indirect impacts on aquatic 
life. Diesel is acutely toxic to many organisms including fish, amphibians, invertebrates, 
crayfish and algael2

. The laboratory toxiCity tests (both fish and invertebrate) verified that the 
subject samples were acutely toxic to freshwater organisms and were very high in petroleum 
hydrocarbons characteristic of diesel fuel. 

Besides being acutely toxic to aquatic life, diesel fuel in freshwaters. may have indirect and 
longer lasting impacts in the environment. Although chronic impacts are often less relevant in 
short-term spill events, they can be long-lasting. Sublethal impacts of diesel spills to fish in 
freshwaters hllVe included the uptake of hydrocarbons into fat and flesh 13, tainting ofthe . 
flavourl4 and extensive DNA damageJ5;Indirectly, organisms may be adversely affected as a 
consequence of a shift in the food web. Spills may alter the density and composition of the 
invertebrate community which constitutes food resources to higher level organisms (such as 
fish, birds and mammals)J6. Consequently, food availability for these organisms may be 
affected. 
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Diesel spills may also affect habitat. The BC freshwater aquatic life working criteria states that 
water surfaces should be virtually free of oils and grease 17. The measured high oil and grease 
concentrations, as well as the visual observations of thin films and sheens of oil in the creek as 
well as on the banks of the ditch, indicate that this criteria was exceeded at this site l8

• The 
water surface microlayer (the top 50~m) is frequently a concentration point for certain 
contaminants including petroleum products such as diesel19

. This coincides with its frequent 
use by the reproductive life stages (i.e. eggs, larvae and tadpoles) of fish, amphibians and 
invertebrates20

. Diesel fuel covering the water surface can be acutely toxic, can physically coat 
organisms, can interfere with air exchange at the water's surface and/or can be ingested as oil 
droplets. The oiling of riparian areas may also harm semi-aquatic and terrestrial organisms. 

Summary 
In the subject ditch, as well as downstream in Sam Hill Creek, there were visible oil and grease 
sheens. Samples collected from Sam Hill Creek had very high concentrations of oils and 
greases, and petroleum hydrocarbons characteristic of diesel fuel. Diesel fuel is toxic in aquatic 
environments. Laboratory toxicity testing of the subject samplescollected in Sam Hill Creek 
were acutely toxic to aquatic life (both rainbow trout and D.magna). Sam Hill Creek is a fish­
bearing watercourse with salmon, trout and other fish species present in it. 

Conclusiou 
From the information provided to me, it is my opinion that this entry of diesel into the subject 
ditch and creek constitutes pollution as defined under the Environmental Management Act. 
Since downstream of the diesel spill is the fish-bearing Sam Hill Creek, since the diesel spill 
entered Sam Hill Creek at acutely toxic concentrations, and since there are detrimental acute 
and chronic impacts of diesel spills to aquatic life, the diesel fuel discharge is a deleterious 
substance as defined under the Fisheries Act. 

Diane Sutherland· 
Environmental Quality Biologist 
Ministry of Environment 
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MINISTRY OF ENVIRONMENT File Number: 310 10-50/JRP-ES 

SECTION A: RECORD OF NON-COMPLIANCE 
This section to be completed for the purpose of recording non-compliance. 

Date initiated: 2005.10.03 Initiator: C. O. J. Trud~ian 

Company/lndividual: Morning Star Nurseries 

Address: 1350-176fu Street Surre), B.C., V3S-9S7 Phone #604-763-1123 (Home} 604-541-1124 (!!usinessl 

Licence/ Approval/Permit #: N/A Date of non-compliance: 2005-10-01 to 2005-10-03 

Non-compliance (Act, Section): EMA 6(2) FFA 36(3} Location of non-compliance: Surre)" B.C. 

Summary of non-compliance: On October I, 2005, an employee of Morning Star Nurseries Ltd. Opened up a boiler 

fuel pump, which he forgot to turn off before the end of his shift. This caused the generator tank to overflow and 

release approximately 2000 to 6000 litres of diesel fueL He did not notice it until he returned to work on the morning 

of October 3, 2005, where the flow of fuel was then turned off and the appropriate agencies were called. 

Non-Compliance Decision Matrix - Level of Impact: 

o Levell o Level 2 o Level 3 I:8J Level 4 o LevelS 

Summary of Impact (environmental, human health and/or safety): Approximatel), 2000 to [,000 litres or more of 

diesel fuel was released onto Morning Star Qrogerties and into the water mled ditch behind the QroQeIlY and then 

flowed into the uQl1er Qortion of Sam Hill Creek. 

Non-Compliance Decision Matrix - Likelihood of Compliance: 

I:8J Category A o Category B o CategoryC o CategoryD o CategoryE 

Summary of Likelihood of Compliance (Compliance History/Willingness and Capacity to Comply): The owner, 

Peter-Dehaan, has no history ofnon-comQliance and has been very cooQerative with the investigation and has been 

remorseful. He has taken on all the costs associated with the clean-uQ, which almears will be verY costl)' to him. On 

his own accord he has called an environmental consultant to assess the damage and assist with the clean-ug. 

Please enclose, if applicable: 

o Photos 0 Correspondence with any/all agencies 

0 Inspection form 0 File notes/sketch/site map 

o Permit! ApprovaVLicence 0 Record of past non-compliance 

o Company/Property Searches (BC Online) o Non-Compliance entry in program database 

Recommended Response (for optional internal program area use): 

o Advisory o Warning o Directive o Administrative Sanction 

Signature (SH): Date: 

SECTIONB: REQUEST FOR INVESTIGATION 

This section to be completed for the purpose of recommending an investigation under Column 1 or 
for refening an investigation to COSfPark Rangers under Column 2, Table 1 ofthe policy. 

Has cross-divisional consultation occurred? I:8J Yes o No 

Comments: Have consulted with the Environmental Protection staff and consultants on simI. 

Please provide an estimate of the resource requirements (e.g., staff and sampling costs): One Evironmental 

Emergency Resgonse Officer, one Environmental ImQact Officer, water samQles taken to the Pacific Environmental 

Science Centre and myself. 

~~~~. Signature: (initiator) Date: 2005-10-06 

Signature: (SH) Date: 

Routing:. ... ' 

I. If pre-investigation review isnot requITea,forWard toC()SlParks. 

2. If pre-in~estigation revie~ iSrequiT~d;io~ard to R.~~onalM":'iager who~iliconveneth~ meT. 

hup://wlapgww. bcgov/comp{icmce!cabinetlinvestigation Jeview Jorm.dot 
Version 1 (July 1005) Page 1 ofl 
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SECTION C: PRE INVESTIGATION REVIEW 
This section to be completed by the Regional Management Compliance Team (RMCT) prior to the 

initiation of investigations under Column 1, Table 1 of the policy. 

Date Received: _____________ _ Investigation supported? DYes D No 

Rationale for decision: ______________ ---, ________________ _ 

Action required: ___________________ ~--------------

Staff and resources assigned: _____________________________ _ 

Decision date: ____________ _ Signature: (COS Manager) _________ _ 

Signature: (ES Manager) __________ _ 

Signature: (EP Manager) __________ _ 

Thi~ s~cti;o:~ ,'i~::,;~'~,~,~d!e,: infot~a'ti()~ on the inv~'stigative-'~tea'm'S'findingS,and;"r~comni~ridation(s). 
," \' ", ',' ',".',,. "'r,r''',' , 'I"," ,',' .,' - "'-

Investigative ·Team::Jj'irtdlugs .. · ... :i;~.>'·· 
Non'Compliance DedsiOtit-i1Jix ..... 

Leve!ofTmpact: 
','", 

DLeierJ··· .. 
, "', .. ,1,.,, _,>":"1" ' " ",.,1 

",,:, Likeliho~d of dpfupti~ce' 
IX! categorYA'ITJCat~g(),y B . ··DG~i~~~ryc 

Comments: -::/:::H"",::', '''' ", ":'::><::'::~:::i';"''''1 
, ",,::,,( 'i"I', 

··DCate~6I)'D DCategoryE 

Investigative Team Recililik~Ji'~;~~l~irlJs~/ .............................. ; . 
DUcket DOirective .... ··EJ!~driiiif1~~~~f~:~ii£~~d~;;· .' [JF bnrial Charges··· . . .J&f other 

• ".', ,::,-. I", -:'" " '."-::.,,', ,,'::::"'.~:,::<':::::(;';:,:'/:'~::i,;::\,:.:::,:_:::::":., "',,:. -" 
Isther~ sufficient eVidencetosuppilhtJie tecomriiend~t!~~()~8.h8rg~s2 ..•..•.. . .• •.. . .. 

D Y~s DNo .;.:'" ·,'i.' •..... 

Comments:· .f1JI'1J2JilrJjf .bJE!trJ;;P ...... i.· •. /.G." .. ·.··· ..•.. e,<¢ .•.. ··•··•·.· .~~. 
':'I'-'-":""'~' 

,!"il::" "c" ' , 

Date: _.t.<>=""--'-'-L.(.<"--C"'-=---'---"-'~~-'-"-~. ";Signature: (COS)· 

c,'r' ,;,:<:,,/~,:,i'!,:':',:\':::::':::',' '~:':i'::~i~ature: ~ (EP . 

Routing: F orwardtoCQSMartager for <;OIJ.V~Y\ilic~to:ltMC;ro 

SECTION E: POST INVESTIGATION REVIEW 
This section to be completed by the RMCT prior to the initiation ofthe above recommended action. 

Date Received: ~ 6( JOb Recommendation supported? ~Yes D No 

Rationale: A~ 012o-J- k 0vLJ.'V(fhrv-e..J-.uS~ __ t-1A"";;:,'<M..£..f - ° 

ku rKf~-:h ~=='12 evvwl wvd.-~ mrrl ~ ~e(!):t!l13b?R U .'., ~ 

, 

Staff assigned: --=E::~::::P~-:--------------------;.---:£,.L--r---,.d~-­
Decision date: __ R-dr:L-=><-L/.!<O=-t-o ~J.-o="-"o,-6,,,,--_ 

J 
Signature: (COS Manager) ____ --==--_~,..._ 

Signature: (EP Manager) __________ _ 

Signature: (ES Manager), __________ _ 

Routing: Forn;ard a copy of cOinpleted formslOlheinvestigative tearnandJO:ComplianceDivision (Fax: 387-8894) ··1 

o Ih<'U /:::.. {? ~~;:;~ , d vv .-;/-L 
http://wfapgww.bcgov/compliance!cabtnetlirrvestigation_reviewJorm.dot (J. ... _T: ·.1. .. J I / J _ 

Versionl (JulylOOJ) 1-v L~ge~~:> ~~~ ~ 
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SECTIONC:. INVESTIGATION REVIEW 
This section to b. completed by the Regionsl Management Coftlllliance Team (RlVICT) prior to the 

initia~j n of nvestigations under Column 1, Table 1 of the policy. A ___ L yf().. 
Date Received: --''-'''-'''-'''';!-H'-'-'"''''i'------ 00'b 

/' 

Staff and resources assigned: .....(~L---------'!.....ot....I_...l!l..,.}."_'d,....A....JJ._~~...L~-"::-~~=!''''''''-''1i 

Decision date: 

SECTION E: POST INVESTIGATION 
This section to be .ompleted by the RMCT m;,or'", 

Date Received: R""~me,ndationsupported? DYes D No 

Rationale: 

Action required: _________________ --"'1'"'""" ____________ _ 

Staff assigned: ____________________ "-:-________ _ 

Decision date: ____________ _ Signature: (COS M8Jnag':r)':l'<"-__ ~ ___ _ 

Signature: (EP Manager) _--',,-----______ _ 

Signature: (ES MllJnag':rL_~,<;-_____ _ 

http://wlapgww.bcgov/complianceicabinetJinvestigationJeviewJorm.dol 
Version] (JUly 200j) Page 1 ofl 
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DGIR: 501860 Morning Star Nurseries LTD 3 October 2005 

3 

Genelratc)r room and tan source the spill when 
overfilled. A hose, located at the base of the tank and to the right is used to fill the tank 
from the top. 

Picture #2 - Looking towards the 
boiler room (east from 1761h St). 
Large underground diesel 
storage tank located in front of 
the overhead door below the 
concrete pads. 
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Morning Star Nurseries Ltd 

Picture #3 - Hose used to fill AGST 
from the top. Note valve through 
hole near base of wall is connected 
to loop which circulates diesel 
between boiler and large 
underground storage tank. 

Picture into greenhouse floor and irrigation drains. 
pooled in shovelled areas. Generator room with AGST is to left of picture. 

2 
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Picture #5 - Black pipe from 
along the eastern property boundary. Attempts cover in 
foreground. 

-""!!!!--- '! 

.. 

o 3 

oc,atea between two 
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Mor 4 

2005 10 3 
• 

Picture # 7 - Free product found in both the sumps in Picture #6. White adsorbent 
pad in sump was immediately saturated with fuel. 

Pictu~re~~~~ftU~~~dit~~~~~~~c~r~e~e~k~~~n~g~~~~~d~l~scharges 
creek at left. Note diesel fuel collected on surface of creek behind booms placed around 
the bend. 
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Morning Star Nurseries Ltd 5 

~- --

MOE-2014-00237 
Page 33



Morning Star Nurseries Ltd 6 

\ 

3 

Picture # 12 - Recovered fuel from ditch at Morning Star storm outfall . 
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Morning Star Nurseries Ltd 

Picture # 14 - Four bio-assay 
containers,labelied 1a, 1b, 1c, 1d, 
collected from Sample Location # 1. 

Containers were subsequently 
locked in EERO truck. 

7 
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Morning Star Nurseries Ltd 

Picture #15 - A small hole was dug 
to daylight broken storm pipe in 
front of the loads of lumber (top 
centre of picture). Fuel was found in 
hole. There was minimal fuel in 
sump located in the foreground. 

Picture 
bottles #5 and 6 obtained from Sample Location #2. 
scribed and sealed. 

an 
The samples were permanently 

MOE-2014-00237 
Page 36

s.22



Morning Star Nurseries Ltd 9 

Picture # 17 - OCTOBER 4, 2005 Sumps beltwE!en 

Picture # 18 - OCTOBER 4, Closer at sump in Picture # 17 above. 
collected overnight. Note adsorbent pad quickly saturated with diesel. 
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Picture # 19 - OCTOBER 4,2005 Storm discharge pipe excavated, cut and blocked to 
prevent discharge off-site. Ditch on eastern property boundary is behind mini-excavator. 

as 
some fuel is present in the storm discharge from the greenhouse, where diesel entered 
irrigation drainage. 
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Morni 

Picture # 21 - OCTOBER 4,2005 Adsorbents in ditch. 
minor residues noted. 
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Morni 

n,;:m.~ 4, 
sheen visible in a small area. 

Picture 
spill discharge pipe. 
(foreground). 

4, at back of Morning r, u storm 
Sample Location # 2 is in ditch beside 1 x 6 wooden board 
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Morning Star Nurseries Ltd 14 

~~~5, se 
A replacement concrete separator is being unloaded in background. 

Picture # 28 • OCTOBER 5, 2005 
Ditch north 12th Ave. No diesel 
residues noted. 
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minor residues noted. 

~~~~~~~iR 5, 2005 Dead mus 
the confluence of the ditch. 
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• 
C

BRlllSH 
OLUMBIA 

To: File 

Ministry of 
Environment Regional Operations 

LOlNer Mainland Region MEMORANDUM 

Date: January 5, 2006 

File: DGIR: 501860 

Re: Morning Star Nurseries Limited - 3 October 2005 Diesel Fuel Spill at 1380 -176'b 
Street, Surrey 

3 October 2005, 721 hours - Carl Ravensbergen advised the Provincial Emergency Program 
(PEP) concerning a spill of 200 litres of diesel to ground at the above referenced site. 

0730 hours - PEP advised the Provincial Standby Officer and Envirorunental Emergency 
Response officer (EERO), Reg Marquardt. Lower Mainland EEROs were not irrunediately 
contacted as the initial report was of relatively small volume. 

0911 hours - Surrey Fire Department contacted PEP and advised that over 1000 litres of diesel 
had spilled into a ditch and subsequently into Campbell River. Dave Rivett, Battalion Chief 
on-site contacted at (604) 250-1204 by Avtar S. Sundher, Lower Mainland EERO. DR 
advised that public works and fire department have deployed absorbents in the ditch and creek 
sys tern. AS to attend. 

1000 hour approx. - EERO anived on-site. Fire Department - Hazmat team, Surrey Public 
Works, Quantum Envirorunental, McCrae's, Newalta Corportation, Peter Den Haan, owner 
Morning Star Nurseries, Carl Ravensbergen an employee and relative of owner and other 
greenhouse labour were on-site. 

Chief DR along with the owner advised that a spill of diesel occurred over the weekend when 
an approximate 700 - 1000 litre aboveground tank (AGST), located in the generator room, was 
overfilled (see picture #1). The AGST was filled from a large, approximately 8000 litre, 
underground tank (UGST) located near the front of the boiler room (see Diagram #1, and 
Picture #2). The UGST is used mainly to store back-up fuel for the boilers who normally bum 
natural gas. A fuel pipe loop is installed between boiler room, generator room and 
underground fuel tank. The fuel intermittently circulates within the loop when the boiler is on. 
On September 30, 2005, Carl Ravensbergen, opened the valve on the loop and corrunenced 
filling the AGST (Picture #3) and forgot to tum off the valve over the weekend. The spill was 
discovered by CR on Monday October 3, 2005. The fuel overflowed onto to the concrete pad, 
greenhouse and inigation drains. The diesel flowed south in the inigation drain to the storm 
sewer trunk line which runs east between two rows of greenhouses (see diagram #1 and Picture 
#4). The storm sewer discharges into a ditch at the back of the property (see Picture #5). The 
ditch flows south into Sam Hill Creek. 
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Morning Star Nurseries Ltd 
3 October 2005 

McCrae's vacuum truck service was recovering fuel from storm sumps located between the 
greenhouses (see item # 6 on Diagram #1 and Picture # 6 & 7). Free product was flowing into 
both sumps. 

Fire Chief DR advised that his crew had walked up Sam Hill Creek from Campbell River and 
placed adsorbent boom across Sam Hill Creek at the first sign of diesel. The spilled diesel had 
migrated approximately 50 feet downstream of the confluence of the impacted ditch and Sam 
Hill Creek (see Diagram #1, item 13 and Picture # 8). Further downstream of this last 
adsorbent boom, natural vegetation, shrubbery and dead leaves across the creek provided 
secondary protection. Numerous absorbent pads and booms were placed in the ditch between 
Morning Star property and Sam Hill Creek (see Picture # 9 & 10). Diesel product was 
recovered with absorbents at numerous location in the ditch and creek (see Picture #11 & 12). 

2 

Approx. 1230 hours AS contacted Jennifer L. McGuire and advised there was significant media 
attention and assistance required with sampling and a Conservation Officer for legal 
statements. Volume of spill significantly more than 200 litres as originally reported. Potential 
spill of up to 6000 to 8000 litres. Requested that JLM update PEP and incident upgraded to 
code 2 because of 1) media attention, 2) potential for impact to drinking water, 3) significant 
impact to fish habitat and 4) International interest - Washington State has requested updates as 
Campbell River flows across border. 

AS requested Quantum Environmental to send a vacuum truck to Sam Hill Creek to remove 
fuel collected behind the last boom. 

1350 hours - AS collected creek water sample from Sam Hill Creek at Sample Location #l,just 
upstream of the last boom, approx. 40 feet downstream of the confluence of ditch and creek 
(see Diagram #1 and Picture #13 & 14). The containers were marked la, 1 b, 1c, and 1d. The 4 
containers, with the assistance of other Quantum Environmental and Ministry staff, were 
carried back to EERO truck and locked inside. 

1425 hours - AS collected Sample # 2 in 1 litre amber glass bottle, from Sample Location #1. 

1430 hours - AS collected Sample # 3 in 1 litre amber glass bottle, from Sample Location #1. 

Sample # 2 and # 3 were locked in the back of EERO truck. 

Chief DR called and advised that more fuel was being discharged from Morning Star property. 
Did not know why. AS returned to site and found that small amount of fuel was being 
discharged. A small hole was excavated at 14 (see diagram #1 and Picture #15) to uncover 
storm discharge pipe. Pipe was broken and fuel pooled in excavation. AS requested that the 
pipe be cut and plugged to prevent further discharge into ditch. A vacuum truck to collect the 
fuel accumulated in the excavation. Diagram #2 was provided by Morning Star clarifying how 
the storm drainage and sumps were connected. Excavation commenced in the area. 

1805 hours - AS collected upstream bio-assay water samples 4a, 4b, 4c and 4d from the ditch 
running behind Morning Star Nurseries (east of greenhouses) and approximately 70 meters 
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Morning Star Nurseries Ltd 
3 October 2005 

upstream of the stonn outfall which discharged spilled diesel into the ditch (see Sample 
Location #2 on diagram #1 and Picture #26). 

1810 hours - AS collected upstream water samples # 5 and #6 from Sample Location #2 in 1-
litre amber glass bottles. 

Samples 4a, 4b, 4c, 4d, 5 and 6 were carried, with the assistance of CO Jack Trudgian, to CO 
truck and scribed and sealed (see picture # 16). Continuity report completed (attached). 

1905 hours - AS transferred samples 4a, 4b, 4c, 4d, 5 and 6 to Jack Trudgian for transport to 
the Pacific Environmental Science Centre (PESC) in North Vancouver. 

Downstream samples la, 1b, 1c, 1d, 2 and 3 were removed from locked EERO truck and 
scribed and sealed. Continuity report completed (attached). 

3 

1955 hours - AS transferred samples 1 a, 1 b, 1 c, 1 d, 2 and 3 to Jack Trudgian for transport to 
PESC. Client Service Request # 11208 completed (copy attached) for all samples collected and 
accompanied the shipment to the lab. 

JT left site to deliver the samples to the Lab. Arrangements had been made with Richard Strub 
ofPESC to accept the samples after hours. 

Owner Peter Den Haan provided copy #1 of manifest # 2241118-5, 2301701-5, and 2301616-5 
for 3 shipments of diesel contaminated water to Newalta Corporation in Surrey. In total 18,230 
litres of waste was shipped to Newalta. (see attached copies of manifests). The ditch and creek 
had been cleaned of the majority of bulk diesel. Residues remain which will be captured by 
fresh absorbents placed in creek and ditch. On-site contaminated site issues remain and a plan 
was being drafted. 

2026 hours - AS updated PEP and advised to reduce to code 1. 

Approx. 2100 hours - AS left site. 

4 October 2005 

AS inspected site in morning. Some free product collected in swnp located between 
warehouses (see Picture # 17 & 18). Requested that PD remove product. Trench excavated 
east of the greenhouses to daylight stonn pipe which leads to ditch (see Picture # 19 & 20). 

Inspected ditch and creek. Minor residues along spill path. Adsorbents had been changed (see 
Picture #21,22 & 23) Some build-up of product behind weir in ditch at confluence of Sam 
Hill Creek (see Picture # 24). Fresh adsorbents were applied to collect the residues. Very 
minor residues behind last boom in Sam Hill Creek (see Picture # 25). 

Picture # 26 shows the October 3, 2005 Sample Location # 2. The upstream samples were 
taken from the ditch near the 1 x 6 board. 
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Morning Star Nurseries Ltd· 
3 October 2005 

5 October 2005 

4 

AS inspected site with Bill Michael. Quantum Environmental on-site changing adsorbents. PD 
advised that Hemmera Environmental has been retained to conduct an assessment of the soil 
and groundwater. Risk of further leaching of fuel from the immediate spill area in the 
greenhouse. Further, due to a forecast for more rain, temporary 3 chamber oil/water separator 
was constructed east of the greenhouses (see Diagram #1 and Picture # 27). The sumps on the 
property located between the greenhouses were now clean. A permanent concrete separator 
was on-site and will be installed shortly. 

Ditch and creek were inspected with only minor rainbow sheen observed (see Picture # 28 and 
29). 

A dead muskrat (?) was found on the bank of Sam Hill Creek at the confluence of the ditch (see 
Picture # 30). Unknown cause of death. 

PESC lab results attached. 

Avtar S. Sundher, B.Sc. 
Environmental Emergency Response Officer 
Lower Mainland Region 

Attachments: Pictures # I to 30 
Diagram # 1 and 2 
Client Service Request # 11208 
Two x Continuity Report 
Copy of Legal Notes taken on-site 
Three Manifests 
Company Search Printout for Morning Star 
PESC lab results 

MOE-2014-00237 
Page 47



MOE-2014-00237 
Page 48



MOE-2014-00237 
Page 49



MOE-2014-00237 
Page 50



~~~. ~/B60~~~~~~~~·~~n¥m~I~~·~A~2~~~~~~~~·40-
~ fl1oe/V ~G s:r-nrz /I!Vf3(2vle4 

c\~ 
~ 

- Ie{} 

.r 
'> 

r16't1, sf 

" 

1\ 

I 

\ 
\1 

:1:1: 
(]'I 
W 

:1:1: 
(]'I 1'0 _ 

:1:1: 
~ 

-cr 
00 
0= 
3 ~ 

~<:-! -l--------------
~. 

--{i 
\ i 
'-/ 
~.~ 

;r 
-~ 

I Ei 
(]'I 

I -' 
i3) 

I 
I 

.1'0 

~ :s: 
-...J 

Ny 
(]'I 

.1'0 :1:1: 
~ 1'0 

-...J 
(]'I 

.1'0 :1:1: 

~ W 

-...J 
(]'I 

:1:1: 
.1'0 

:1:1: 
(]'I 

:1:1: 
i3) 
III 

:1:1: 
i3) 
cr 

0 .. 
:y 
(D 
0-

I 
:1:1: 
-...J 
III 

:1:1: 
co 

:1:1: 
-...J 

:s: 
0 

I I :s: 
-' 

I :s: I 1'0 

I :s: I w 

c:: :s: I .1'0 

-
MOE-2014-00237 
Page 51



MANIFEST - MANIFESTE 
This Manilen ",onlor"'.$ '0 all Federal and Prov'lncial Iran~porl 
and environmental leglsolBtion requiring manifesting 
Ce manife&l~ esl ~onforma ~~x legislations fedl!rsle el provinciale 
6Ur re,wimnnemenl<" Ie Iransport requerant un manileJ~e , 

A I Provincial ID No. I N° d'id, provincial 
Consignor (Generator) 
Expediteur (Producteur) 

Company name I Nom d .. l'entrep.isE' 

1'10tiV.J'NC ~ r7ttl t..J 01 R5L11JL:?S 
Mailing address I Adresse postale City IVilie Province Postal code I Code postal 

'7 0"1 ~. 
Shipping site address / Orlgine de I'expedition 

r:::, ~O II (p til sf-
City IVilie Province PJI co~e I Cod_e postal 

:5 0t a I/. cr' 1 h,L, 1 3S "1$7 
Intended consignee Provincial 10 No. INo d'id. provincial 
De~·:inataire prevu 71-

I~ 14(iS :; tV e,l!VnLi 
C.~(:FYI.(J , 

Postal code / Code-p~ Address / Adr? . City IVilie Province 

/p"'1 &:. 
Re~ site address I Destination de I'expedition 

. -7 '1. 0 l}rv ilj'l. W'4'7 
City IVilie Province Postal code / Code postel 

~GtYl!lel yS,( U5(.if 41/7 

Physical 
,tate 

B prr~~o3.°;l' provincial Carrier 
Transporteur 

Company name I Nom de I"entrepris:e 

{"I c ;Z {Je~ ~I\I IJ..t1Z0v !'1i;::JVr7JL 
Address I Adresse 

C, )!'11 {'J /!c/lIIt:!Jl<;£,--, flvt:: 

C~~V1l1e 
U it rvlo/72, Y It' ) ,C 

P0s:,1 cod,e I co, pos+.al iJ ,) .. '-1/" 
Registration No.1 N° d'immatriculation Provo 

Vehicle /vehicule-F
f 3rO (1')), "'1 Of.( fiC 

Trailer/Rail Car No.1 
1'" remorque - wagon 

Trailer/Rail Car No.2 
21." remorque - wagon 

Point 01 entry I Point of exit 
Point d'entree Point de sortie 

Cemer Certification: J det:l~ Ihall have ter;;sived was!e as off"ntd by the cansignr1r in Parr A fordellvery 
to the intended ~nsi9ne" arid tllat th<> informatir1n cr1ntained in Part B is complete and Cr1mocr. 10k/erst/on 
du Iran"polteur: J'atleS!9 a."Olr~u les dkhets r1ffarts pat" l'axp~diteurdan8la pllffieA en \lU9 de leur 
livraisr1n au destinatake chr1isi et que hu tenseignements inllcrl/s a/a partie B 5r1nt fWacts aI complers. if N,m ••• ,"_"I", " .. , ,,,I,p 
v,., / ", I M,,_' M." I Do, / "."' N? """, "no,"O ,,,,,,",., "m"lmO,I.) o I () 0 3 1

1 
c:.~I:Y( G IJr;;7j,;#u:A 

""~ I ~'~~'i;j4' gjlS 

Waste identi1ication I 
, 

Pllck.aging 

I" Identi1i.:allcn du dechet . . Cr1nlenants 
Unib e " c> c> c...!!! i Shipping name 01 waste QUllntiry si1ipped 

Etat Provircial No. I N° L" c>";; Cedes Appellation regiementaire du dechet TDGAIPIN Quantile e~p"di~e 

i ~0~ ohysique (Ouebec-Onlarlo enly) OU k.g N •. int-
(Quebec-Onlarie seul) LTtoiDINIP uniIBs ~ ~ N" ,~ 

0 

L... 1 {iJ n 5Tl:;" w i'fl/:fl <;IVJ c:JdL "!Ill c;{,p L ~~ 7U 0/ r> .-

1 

! 

Special handlinglEmergency instructions D Attached I2f Below Circulation no. - Quebec only 
Manutentiorryecialef!.f1str'ft..n~'urgenc~ '-I All Ci-jointes CI-de!>~ou~ NO de circulation - Reservee au Quebec 

<:. Ul V' ' , 

Cel.(' it 54 '351> I -
I Soh",',d ,rr;,,' d,,, I Oat, d',rr;,', P"'" i Date shipped I Date d'expedition I Time / Heure 

le;:';;'1 j"oMl;"~ I «D,D I ;' t I /"~;';' I (;'''::/' o AM. El'P.M. 

Consignor Certification: I declare that the information containeo in Part A is correct and complete. 
Declaration de I'expedileur: Je dec/are que taus les renseignements a la partie A sont venaiques et complets. 

Name of authorized per~en (print) 

I "'''·'5?A Tel. no.! N° de 161. Nom de I'agent aulorise (carac\Sres d·impnmerie) 

Ilo~ I I ;z Cll/, Yllhe rq,i VI 5"'1(-/ (L '1 (14" ; 

/ 

Manifest Reference No 
NO de referel"'_ce du manlfesle 2301616-5 
Reference nos. 01 other Manilest(s) used / N°'s de references des auITes 
manifestes utilises 

C I ProvinciallD No. I NO d'id. provincial 
Consignee (Receiver) 
Destinataire 'I 
(Reeeptionnaire) 

Con~ignee inlormation same as Intended Con5ignee in Part A 
L'inlormation a lournir par Ie destinataire est la merne qu'en A 

D YeslOui D ~~n~~~~~~~~~fa bb~~f~ ~~:s~~I~: 
Company name / Nom de I'entreprlse 

Address / Adresse 

City IVilie Province Postal code / Code postal 

Receiving site address / Destination de I'expedition 

City IVilie Province PostCiI code / Code postal 

Date received .I Date de reception Time I Heure 
Ye .. r I Mnh I Mon!l1l Moii" I· DIIY I Jour 

I 
DAM. o P.M , 

Idenbry any shipmenl De~o~tamlnation 

d;~crepan<:y problems. "M D"co~ .."lion 
Unito Atta~t1 3ddendum if cede ~nicle 

Ouen"liry received L" ne~"5Sary_/lndlque, C. 1Je~r'" QUantile re;u ou k.~ tcute :1il"r .. nce relative ~ 
unlt~s 1' .. xp6di~on. Annexer Yes No 

une feuille au besein. Oui Non 

, I 
i / .\ 
, 

I 1(:: , 

.~~ 
I, I~;' 

, 

c(~ i 
I 

h/i~~':i I 
, 

I I 
If handling code 'OtIler" I'p / ",,\.,1 
Si code de manutention " 

;- " 
If waste to be transferre i Provincial ID No. I Ne d'id. provincial 
company name/SI ech , 

I 
tran~-rere~, preciser " 

Address .I Adr , 
I City IVllle Provo 

~q, ~'i' I .'" 
Cons the information cr1ntained in Part C IS COfT9ct end complli!tli!. 
Dk/a d6c1ara que tr1US les renseignem~rrts a la partie C Sr1nf v~ridiques et 
cr1mplets. 

_ }prInt),' Nom de I·agent aulorid (earaetSre& d'imprimeriej Nam(l r1f aulhOrl[e 

-' 
.,\'~~~,<\f--" 

Signature ~~'* I Tel no IN°d-etel. " , ) 

MOE 04-1917 (12/01) 
Instructions for completion and distribution on reverse / Instructions pour completer et distrjbuer au verso Copy/Copie 1 (white/blanche) 
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MANIFEST - MANiFESTE 
!~~~ ~~~~~~,~~~,r~;;:':~<l~'r~~~!i~~ a~~~~~:;~~~' transport 
Ce manile.te ".1 conform" au~ lilglslations f"'dMale e'[ provindaJe 
sur I"envlronnement c.;: Ie "tran5por-t, requ~ra", un manile",,,. 

Manifest Reference No. 
N" de reference du manife~te 2301701-5 

A I ProvinciallD No. / N° d'id. provincial B 
Consignor (Generator) .....-: __ . j) .$ ~/"Jru ~ 
Expediteu, (P,oducte",) C:J../f,-/'.f PTIO '" - fNTIJ 12;;, 'N/;_n 

Carrier 
Transporteur 

Provincial 10 No. I N° d"ld. provincial 

1. 700,2'1 
Reference nos. 01 other Manifest(s) used I N°'s de references des llIutres 
man'Jlestes utJlises 

Company name J Nom de I'entreprise c/l4Uf#4V II' i""'te.~ r ... · -Company name / Nom de I'entreprise C l,prOVirlCia'ID No. / N° d'id. provincial M . ~ . ()....,s- .~.""",' •. ~ S Consignee (Receiver) 
I/~ ;t.o - ~ t1 CRA;;~ /,-<:f,.....IC;- 'Ei\wl C£S Destinataire 

Mailing IlIddr.ess I A~~e postilile City /Ville Province Postal code I Code postal Address I Adresse (Receptionnaire) I 

1,1,:50-/76 "",'dj M,l" VJ5 95 7 ~ 8 '11 14 c Pf:I.cll So/lJ' Au£- Consignee information same illS InlendedConsignee in PartA 
1-;;6:~~~-:;:5;;~~;;;;;;;;;;c:::~~~2~-------'''-'''~.-'~~''-~--h~-;;:~'-''-''-_~_C:L=-'-~~~':L~,:,-~lL_'--~~S=:;:-",:::;c:-::-::;:o-l L'information a foumir par Ie destinalaire est Ii!. meme qu'en A 
S/.h~Pi~os~telll~dre.'('7/o'lnfe~el'exp;~ -II ~/Ville B Provo Postal code/Code poslal D Nit th b d b I 

~" '- ~ ~ ~(;----,;;~~~!C~;p;;,~I~ 1:S=='''~l~~'AJ=:'~~=::JS=, 't~"==~==}'~~~~<:~'~.~~~~~tI~:s~-~:r~=i?l~,t1I~~2-~·~Il"~~~~c:J~",Y"~/~O.Cc'~~~~~N~:~O~~~~~~m~~p~1'~:~"~C~~~b~Oo~1r~,~,~~~~~~~"~~~~~;======lI1 
Registration No,! NO d immatriculation Provo Company name / Nom de l'entreprl5e 

City.A~ille'/y' ~ I P6C J Postal code/Code postal Vehicle/Vehicule 10 7 =< IE. {.-" ~ C 
Trailer/Rail Car No, 1 

Intended consignee 
Destlnataire prevu 

Address / Mresse City / Ville 

ProvincillillD No. I No d'id. ?rolJincial 

Province Poslal code I Code postal 

Receiving site address I Destination de I'expeditlon 

1 er remorque _ wagon 

Trllliler/Raii Car No.2 
2e remorque _ wagon 

Point of entry 
Point d'entree I 

Point 01 axft 
Point de sortie 

CarrIer Certmceflon: I ded_ tllat I have received waste as offered by tile eM$lgnor In Pi!rt A ror delivery 
to the irrrended consign<te and that the Information conti!lned in Part B is complete and correct! r;l6o;lffratlon 
du fransportour: J'atteste avair rer;u les dechets offerts parl'expeditsurdans la partJeA en \lUe de leur 
livri!lson ~u destinalaire clloisi at que les renseignements Inserifs a Ie. patTia B sont ex=ts et ccmpler,.. 

Nam= ,,{ aLl"'criz=d person (print) 

Address J Adresse 

City /Ville Province Postal code / Code postal 

ReceiIJing site address / Destination de I'expedition 

!citY / Ville Province Postal code I Code postal 

-; 72-0 
City /Ville 

S,",I\~'-"'J 
Postal code I Code postal 

y;,",~ l ";':"~ 1 D;"31 N'p;:'("'G:":C:':':: 
~'.CO ~ ... A L ;t,.TeI.N,o'/Ny'·'.J"9~'"f? <'~:rll~J",""'----I-~D~.~"~"~':'~'Y~'~d~i~D~"~'~d~'~C~'~":p~ti~O~"====l'll~'~m~'~/~H~'~C~"~===================='-

Yee.r I,Annee I Mcnll1! Mols I Do, ,I JOLlr 

, " DAM" D P"M" 

Phy"'" II 

~tate 
Etilit 
physique 

l 

Shipping name crt waste 
A,ppeliOltion reglementaire du dechet 

Special handling/Emergency instructions 
Manut,ention speciale/instructions d'urgence 

Date shipped I Date d'expedition i Time / Heure--

D AttOlched 
Ci-jointes 

Ye~r! Annee Month I Moi~ Day! Jour I 

" ,S I i 0 I D ) I, D AM D PM 

WOIsie IdenlilicOliion ~ , 
Identifica.tion du dechet 

I;), O~ Il.J?o 

Unib 
Coo 
o~ ~SI 
Ynltea 

"" . 

Circulation no, - Cuebec only 

• 
D Below 

CI-dessous N° de circulation - Reservee au Quebec 

Scheduled arrival date I Date d'arrlvee prevue 

Year I Ann"le Men'" ,I Moi~ I Oay, Jour 

c> S. I ,() I D 3 I 

PaOKs9;nSl 
Contenanb 

N." 
N°' 

Codes 
1'11.-

0103 

Consignor Certification: I dec/are that the information contained ¥ Part A ~ correct and complete. 
Declaration de I'exp.editeur: Je declare que tous les rensei9.nemtntSi!l!' la '1'n;, ont ~ues at oomp/ets. 

Nom de lag .. Mt Bulen .... (~arac!t.re~ d'lmpnmSrIIl) \., 
N .. me. 01 ~u"'orind ~B~50n (print') . Si nature ( 1l1h Tal. no. I NO de t~1. 

lo~IL'frJBAK~K I J51l- I; U 1(W-L54HI24 

QLlantity rec:o;ived 
Quantite re~u 

Unit:; 
C .c 
OLI kg 
unit\!s 

11 handling code "Other" (Sl' 
Si code de manutention "d~", 

Identity any shipment 
di,~repaney problems. 
A!I~~~ sddendum ir 
necnsary. / lndiquer 
teLlle dil!erenee relative ~ 
I'~xpediticn. Anne:o;er 
une feuill~ au besein. 

Ination 

iele 

". 
Yes NO 
Cui Non 

11 I'IIaste to be trans1erred(~ 
1;0mpi~J1)' name I Si les,dec 
tram1eres, preciser I&~ 

, I Provincial 10 No.1 N° d'jd. provincial 

,",§~:~:;>'i I 
, 

Addre5s I Adre~~" 

f't.\:) .y 

4¥i:\,,{' City /Ville 

~';,," I I 
Provo 

Conslgn .... ,~rlon.'~dIi1 .. thst tile information contained in Pad C is carreat and complete. 
~:::,~r::.~~\r,~xp"~Q'f!:i:lfh d"~(MJ que taus les renseignements a la partie C sont vendiques et 

N~ml:> cl authorized p~~prinl) I Nom dBI'agent au'tonse (o"ra~t"re'5 d'imprimerie) 

Signature 

MOE 04-1917 (12/01) 
Instructions for completion and distribution on reverse / Instructions pour completer et distribuer au verso Copy ICopie 1 (white I blanche) 
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MANIFEST - MANIFESTE 
T his Manifest conforms to all Fede,al and Provincial transport 

~ 2241118-5 and environmencal legislation requiring manifesting. Manifest Reference No. c .. manifest" e~t conforme au~ l~gi~lations Md~rale at provincials 
.[ ry N0 de reference du manife!;te 

~ur J'environnemem e:I!e tranipOrt. requerant un manife1te. 

A I Provincial 10 No. J N° d'ld, ~Cial B Provincial 10 No. J N° d'id. P7q Reference n05. of other Mani1est(s} used / N°'s de references des autres 

Consi~nor (Generator) ~1-~P-; - ell26i!./\f:l Carrier 
i To/);/, manifestes utilises 

Expedlteur (Producteur) ''/)'', ot:t=> ./~. ..A... Transporteur ,__ 'I...-

Company ",ame I Nom de l'entrep'lse ..... ~ il J/l;J . 'W ~'/v~~ Company name / Nom de I'entreprise 

TAtt! Ii 
r . C ProvinclallD No. I N° d'id. provincial 

v'Yi , ' C., f\ ,.] c:,- a.r {YI<-(?AE '<; )(/VI{f!./ 
Consignee (Receiver) 

lilt ,~( l (,1 Destinataire 
Mailing "ad!lress I Adresse P1ta1e ~tity J Ville _, provinc~ +- Postal COf I Code postal Address J Adresse (Receptionni!lire) 

I '? 'ii, f I h ") 1/€t, PCi, Box 7$ ::lJ'ltriJ {)", . .u" (r 
Consignee informetlon same as Intended Consignee in Part A ,~') ,~,.. -
L Information a fourrHf par Ie destlnatalre est la m~me qu'en A 

Shipping site address I Orlglne de I'expedition C;tyl'rinp. er/:, P" zr Lv!°s.!)1 IT7 0 Yes I QUI D No, com~~;e the boxed area below 
• rt:JdJ . ie Non, com leler la boite ci-dessous 

Registration No. () d'immatriculation Provo Company name / Nom de I'enlrepnse 
City /Ville Province Postal code / Code postal 

vehicl .. /vehicule'/ 1'1) 1/1ei1..Nt!f f/, Cf77f(t ~ Sii,l'rW lre.{ 1 
:l J~ I~ 

TrailerlAaii Car NO.1 Address I Adresse 

I I Provincial 10 No. J No d'id. 
1 er remorque _ wagon 

Intended consignee provi'1cial 
TrailertRaii Car No.2 

Destinatair .. prevu 
~~morque - wagon 

N f (;Jd( I·~.l( I rS POint of entry I Point of exit City I Ville Province Postal code I Code postal .- Point d'entree Point de sortie 

Cd"r~f C6rtlflc.dtIQn: I declare that f have received waste as offered by the c.onsignor in Patt A for de/ivf1'Y 
Address / Adresse City jVille Province Postal code I Code postal to lhe intf1!1ded consignee and that Ihf1 information contaiood in Part B is comp/qff1 and cOIT9CL /Oklsnlflon Rel;elving site address I Destlnallon de \'expedition 

77)0 Ii iViJJ /, INIt 1/1 
dU rraneport6Uf: J _l!it~ Bvoir Te<;U les dkhets offerts par I'ex~;teu, dan! la parlie A en vue de leur 
iivraJeon au d6stin8t~Te ChOI5; et que Ie ... f8Meignements insc.ritS a lapar1ie B IIiOnt ~=tIS.,t compiMS. 

Name of ,.~thorited per50n (print) 
Receiving site address I Destination de I'expedition I ~;~; 17:;;' 1 {jY:'~ 1 N'~R';~;;;;~':<:r;2:l/lJ?J 

City I Ville Province Postal code I Cod .. postal 

Ci'~Ville Provinl;e Postal I;ode I Code postal Date received I Date de reception Time / Heure 

cll f{{(" f" c' V bvv-I.-'}/-t 
5'90/ '- A_ ".-> Tel. No./N° detl!1. ' 

Year / Ann~e 1 Month / Mois I' Day / Jo~r 
1/1 7LA..A:::.. ./ (6 (j{ -"'5) {y; <tJ9,J) o A.M. o P.M. , 

Waste identifil;ation 
" 

Packaging Identify any shipment R--" Physical Identification du dechet , ' . Conlenants diS"crepancy problemS". Hmn Decon,v.mtion 
state Shipping name of waste Unfh 

I 
~8.~ Unl!:!! Attach "d~endum ff code- , cka . hicleo 

~tat ProvinCial No. I NO 
Quentil)' .hipp"d 

L" E~I Codes Quant'ty , .. e .. lv.,d C" 0."' •• ".1'0<',.' c c.O.~~"'"'. Appellatlon reglementaire du dechet Qy .. n'b't6 ""pedit~ 
physique (auebe~-Ont~rio only) TDGA,lPIN o~ ~g " in\.- Quantil' re;~ ou kg toute difference relative It . • 

(auebe~-Ontario IIeul) LTMD/NIP unl'tss £. ~ N°' ~,. uni'ts8 l'expedIUon. Annexe,' Ye5' _> Yeos No 
0 une fe~ille au besoin. o,.ti, " on Du, Non 

L 1/ ;' iJ1N"'])() I;f)J JJ ~ i~3 'Ill '~:' f? 
OflSe!1 ;Jovfetr i). 7: .. 5'00 ,,~ 4; .. 

! ,,~/~!f l~~ , 
I~~ ~ ~~$ 

i I , 
I {}1;:~~~! I i I 

Spel;ial handling/Emergency instructions D Artal;hed 0 Below Circulation no. - Quebec only "h",dI;o, "" "oth,~ O;I't Manutention speciale(lnstructions d'ur~enl;e Ci-jointes Ci-dessous NO de I;lrl;ulatlon - Reservee au Quebec Si code de manutention "d' ecif ,,~ • 

l-lloo- ~ 0) ~G/5b 
. If waste to be transferre , t-El{l~ Provinl;iallD No. j N° d'id. provincial - c· <O:j~ company name I Si I~~te #f:etre 

transferes, prel;iser I du d ttnre 
-\~'\," 1-? \\-.~. 

Date shipped I Date d'expedttion Time I Heure Scheduled arrival date I Date d'arrivee prevue ,,,~,,, ... ,~:i; ... t 
,,,' /AMI. Moo./MO'i c.",,,, 

~. 
V,,, /AM" Mo",,' M"'I 0." "'"' Address I Adre~\""4" {v: -/" I City I Ville Prov 

I ,0 ~', ') , (,{~ ""'-1/ U - ~ /'" .. -.. , ... ,- ¥' I(I'~ I,) (;,' t; I o A.M. d) ,., .... {j) 
,"''''' ~ 

Conslgne the inform2llon contal~ m Patt C IS correct and complf1le ... 

--'--~~---- . 
Dk/arall declare que tous Iss mnselgnements" la panle C son! vlmdl<1ue!: '" 
c.omplels 

Declm';on de rexpedneur / Je declare que to~sles re eign yJjslJqties et camplets. Name of au lint) / Nom de I agent autonse (caracteres dlmp"m .. "~) 

',m. 'Pf"'''' '''''0 '''co,. l/~ 51" .. "" .--. To!. 00.1"" "', Nom dll 'a ent ilutclIsillcalaClel<lS d'lmprlmene) /' .: 

1/ 2.. t-/ r'i.-h DC:A il "<V, i 1// / UXN) " if 
Signature ~¥ Ti!I. no. / N° <:Ie t~1. 

I ( ) 

MOE 04-,917 (12101"1 
Instructions for cUPlet~ di;ribution on reverse / Instructions pour completer et distribuer au verso Copy/Copie 1 (white / blanche) 

I 
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.Richard E. Strub 

Enyjro(1nement 
canada 

Head, sCIentific Support Section 

pacifiC En'lil"oftmeota! &l~ Centre 
2645 ~Iartoo HighWay 
Marth Vancouver. RC. \,!H-1B1 

Telephone: {6041924-2532 Mut~.: (6(141240-8441 
Facsimile: (ti04 924-2555 Pager: 1604 661·2258 
E-mail Address:HlchardS.trub@ec.gc.Cd , . 

Canad~· 

MOE-2014-00237 
Page 55



1III.t.1 Environment Environnement 
II "... Canada Canada 

Padfic Environmental Sdence Centre 
2645 Dollarton Highway 

CONTINUITY REPORT North Vancouver, BC, V7H 181 

Region: LOWittZ fVJ?)ilV LAII.ll> t<fii-C71f)N Dislricl: ._~~_~..;.-...,~ _____ ~"-----__ 

File I Localion Name: fV1 0(2. N I rJ (r SfY.}n NU R.SJt t2lfk5 ,380 .\ 1::;6' M. ST ,s un!?£. \t 

\S Al I J 80 - I:+- "'" '+ IZ ' . i ' 7 ' 

o At t e Pacific Environmental Science Ce re (PESC),' " .. , 
I, V S, 5 came into possession of the following item (s) on (date) 
at (time) I?/ 30 hrs" received ff6ffl- V'Ii:l MAe Sflwl ()L IV (,. 
via (mode of Clelivery Ilechnique) 

ITEM NUMBER 

16 

I C 

Id 

3 

ITEM DESCRIPTION (incl" # DI conlainers) 

5-8w!lon b'O-r:}S5A'I C()N'MltV/U'Z. lP\m \)J\trre/ua/t'l LtD 

{O"'T"lI rJ'l!J G A UQ VI}) • CONmilJv/Z ~.> SIL~Il.t2 DClcr·1»P€ 

O"Hltl/l. (,I,hl1i PIN-H(lQ( LfUll<: SIZI(3t!..o 1\ Ia.. MoaNlrJ& 

OL,.310S, f"?,S1J l-1rzS,VF/VP, -t)s"11 ');' 

5' -~DJ.,j 0'" B'I 0- ~<>V'I e,(]iVm1 0W} uAD'I IN Ihrr. /6ef:.I 
/.-'1) to-NV}/NI,VC, fc) LIQVlb ~hd S(~6'?O .1 I C fi10t2N1A} 
OU', / I s/o, ISJU J1fz-5 Ur: / VP, 4S" II I I If> 

~ - ~aj;lo'" Bro -J'h;Scty c.o NTYi-t ,v tIl. UIl'lT1 tvl1mf / &<1Vj 
" 

L; I:) co lvT'lh tJ J Iv 6 A L J QVI j) AN]) Sctz!6t!"0 II Id ( 
fV<f[)e.v I tV G Ocr. '3/0j~ 

I 

J 5 jLl /tt2- '3 uP' / /I P (is' 'I 
. I , I. If' 

/- r!'l'olb- flrro.1t'£rz G-t.vt$,) e07T)../Z. l.lJ~ni UJIfIJ7. -I-i'[) 

CO/lJTY1'NI~G A LIQIIJD PrND Sct2JIJt&{)'\ ~ MOflNlNfT 

Ocr,3/0S; ILi"2-~-~5, VF/V(>,IP '; 
.' "."" .... 

I - t\~· At>, 131!'-n en. i't:; 5 e crrn.€ ,V!\T}j 

L<U 'V1"'l1 '" IIv & Ii- L I (J VI b ItNb Stf2/ it: D 

wlJi rrE l-11J 

CJ ur- 3 / o.;,~ I L\-3 0 1tr2.5 Ii) P / /J P, IP' 
113 f"1 0 r '" I ~(J I 

~ 

) The origlnalltem(s) was I were sealeQ, . iJ.1\Il ,a Some (#, ____ ---.J a None 

The origlnalltem(s) was I were pennanenUy scribed. KYAtI a Some (#, ____ ---.J 

The origlnalltem(s) was I were permanently Initialled. citl a Some (#, ____ ---.J 

) a None 
) a None 

The origlnalltem(s) was I were permanently dated. o1\il a Some (#, ____ ---.J 
The origlnalltem(s) was I were placed In secure storage. iiJ4JI a Some (# 

) a None 

1 IJ NOlle 

The notatiO~direcUY above are here-bycertifiedcooect.~. ,:" '~'j ,,''',.;,'' ~ ,,. 
Person: -eM S, Sj/M'>!fta Signature: ""': sa .DatA:J'1 ,;1-,': IU) , 
Phone: ( Y<fI3?i:.2 - a Z-C Cell: (6Q'4I:3:&::-:O 4's Facslmlle;-";;"U\ C'Q 7 - \7"?:~, L.j 

" ' i ' ' , '. ,,',. ""',, ,I 

, '. ....... . ....••..• ,,"" .. , i' <.' 

LA~" ASSIGNED SAMPLE # 
IFOLDER+ALlQUOT #) 

I 

NOTES: 
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CONTINUITY REPORT CONTINUED 

MOVEMENT OF ITEMS OR SAMPLES, 

item # or 
Sample # 

/a -/ d 

From: I\v\~ s,_ $vrvl:>jiJ 
sig. .4" ' 
Recip: ~1'rUc,.17ieUD<i,li1-'/ 
sig, -of 

@Locn: R KrJ, Ire, '" S,/, S:;M 
Dale :-r:ffJ.- 1} m-
Time :_Jq~ hr. 

From' 
51g. ' 
'R~dp: 
sig, 
Iiill nen' 

Dale 
I Time hrs 

From: 
51g, 
Recip: 
5ig, 
@Locn:, 
Dale 
Time hrs 

From' 
sig. 
Recip: 
s1g. · 
@Locn: 
Date 
Time ors 

From: 
slg. : 
Reclp: 
slg. : 
I (gjLoco' 
Date: 
Time' hm 

From: 
51g. · ' 
Recip:", 
sig. 
@Locn: 
Dale : 
Time · hIS · 

T , 
0 

n 
s 
1 

~ 

!',om "' t# ~: : 5ig. : o.C- .a 

• Recip:~ C" CClL9 "'2 0 ~ 
51g, :N;£z:- 1 51g, : ______ _ 
@Locn:~£:SC.,NotW+ UAt\tmill • @Locn: ________ ~ 

~ ,Date: OC"'t. 3> 'UJo,;; i ~ Dale 
'_T_im_e: 2AdD hr5 ' -,T-"im".e"--:'========"",,~,,..J 

T From: T From :. , ------

a slg. 
'" 

a 5ig, 
n n Recip: 
s , 
1 sig, , 5ig, 
e ' e·' @Locn: 
r , 

Date , 

-+ Dale ~ 
Time Time 

T From: T From' , 
0 s19· a sig. ' 
n Recip: n I Recip:: 
s s , sig. f sig, 
e @locn: ________ ~ __ e @Locn: 

-+ Date 
-", ~ Date 

Time hrs Time hrs 

T From: T From: 

• ~;~iD~- • s19, 
n n Recip: 
s s 
f 5ig .. f 51g, 

• """ n~n' • @Locn: 
r 

Dale 
r 

Data -+ -+ 
Time hrs Time _hrs 

T From: T From' r r 

• sig. : .' ~;~IP~= n Recip: n , s 
f sig. : f 51g. 
e @LoGn: e @Locn:, 
r r 

-+ Date: -+ Date: 
Time : hrs Time : hrs 

T From :_" 
T From: r -----"""-• ~~clP~~ 
a slg, 

n n Reclp: • s , Gig. :' , 51g. 
e «ilLocn:. e @Locn: 
r r 

Data' -+ Date : -+ 
Time : hrs , Time: 

. 

hrs 

) The Item(s) was f were relurned sealed. 0 All .0 Some (#'-__ -'-___ J o None 
) The Item(s) was I were returned permanenUy scribed. 0 All 0 Some (#'-______ J o None 

) The Item(s) was I were returned permanently initialled.· 0 All 0 Some (#'---_____ J o None 
) The llam(s) was I were returned permanenUy dated. 0 Ali' 0 Some (#'--_____ --' o None 

The llam(s) #Is): was I were destroyed upon Instruction from: ____________ ",;,;,,_ 

Date: Inltlals: 

page_of_ 
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1.1.1 Environment Environnement 
..,... Canada Canada 

Padfic Environmental Science Centre 
2645 DoUarton Highway 

CONTINUITY REPORT North Vancouver, BC, V7H 181 

Region: LoWM Mr1Ii11l-fhilb R~r;;ON Distric!: _____ -,--_-,----~ ____ ~'''__' __ _ 

File l LocalionName: "'1012 nliAlC- '?rrto NUDer-rZle:; / 138'(] - 17--f, +., --,&",--,-+_--,~=,-",(/-"I2:..o1.2=fY.:r-_---
ef At 1.380 - 17-~; l" S1 S(}i2J2~y , 
o AI I e Pacinc Environmenlal Science Cenlre (PESC), 

I, 'S' __ came into possession of the following item (s) on (dale) 
al (lime I hrs .. , received iF<m1 Illll GPr:i6 ;Cbail1p L \ fl) fir 
via (mode of delivery llechnique) . 

ITEM NUMBER ITEM DESCRIPTION (inc!. # or containe~s) 

S' ';j<vIlO>1S pio..,)hl l)'IO.(U.-;q,t C0It!a';let- ())lTl1 lIiHm:./ 
q"RI',/ L'Il) ~O'vn'lJlVhJG {j LICPu'D {+ND Sci2,8&t> 

;'4(~, IvIOlhJlrJ6-, OLI. 3/0J~ Igos- tJ-asl UP IV~.II c::. ;,.,,4 
P/ 

5- ~(tUO" pIUSh.Q biO-Cl.H(I') C'Q"Ia,'na wrn-I turhfr/6r:?(1 

l. I> (o..vp~ ,N !'tV (, 11 l I q II i D ltv!) S C ~ ,gf']) • \ 4- C, f\.fne(Vw(Y 

Dt.t.5/0S l'POnl/?l UF/Vf IF" , 
I I I $ 

5 

The origlnalitem(s) was l were sealed. ~I 
The onginaillem(s) was I were permanently scribed. All 

The originaillem(s) was l were permanently Initialled. IlY'AlI 

The originalltem(s) was I were permanently dated. I!I"AlI 

The criginalltem(s) was l were placed in secure storage. ~I 

The notatl9ns directly a~ve are here-by certified correct. __ rn 
Pernon: tJ-It7".0 <:. "-. '/ N'biflf(P Signature: 

Phone: II-r", I ">>11-"";>-( Cell: f6OL(l 3'2.x--sz:Q'5 

o Some (# ) o None 

[J Some(# ) [J None 

o Some (# ) [J None 

[J Some (# ) o None 

[J Some (# ) o None 

LAB. ASSIGNED SAMPLE f, 

(FOLDER+AUQUOT #) 

NOTES: 
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CONTINUITY REPORT CONTINUED 

-::M"'"O::-:V"::E::M7.E=N-::T=-O=F-=�T=E::-::M"C:S:-O::cR=-=Sc::-AccMc::P-,-L=E-=-S-------:-------------------........ -~. 

item # or 
Sample # 

From: ------sig. : ____ . ____ _ 
Reclp: ________ _ 

slg. :_-.,.----__ _ 
@Locri: ___ ~ 
Date: ________ _ 
lime' hrs 

From .. ______ -' __ _ 

!~~~iP~~.'~-------
sig .• 
Ilffilnr~n':·:-------

hrs 

Date ;: _______ -:-_ 
Time: 

,"'(' --; From :, ___ ",:,:,_-,-,-=~ 
sig. : ____ -'-___ _ 
Recip:. ________ _ 
5ig. :-:-_______ -' 
@Locn:. _______ ..:....... 
Date : ________ _ 

Time : hrs 

From : _________ _ 

~g. :_---,--­
~ecip:,.----c-'--
51g. :.-:-_______ _ 

@Locn: _______ _ 
Date : ____ -'-___ _ 

Time: hrs 

From:-'-~ ______ _ 
slg. : ___ --.,.. ___ _ 
Recip: _____ '--__ _ 
sig. : ________ _ 
@Locn: ______ ~ 

. 

hrs 
Dale '.:--_____ --:-_ 
TIme' 

T , 
a 
n , 
f 
e 
r 

7 

T , 
a 
n 
s 
f 

• 
( 

7 
.: 

T 
( 

• n , 
! 
e 
( 

7 

T 
( 
a 
n 

• f 
• , 
7 

T 
( 

• 
n 
• 
I 

• 
( 

oJ 

Fro'm :~A<...!C l(LUOc;.,,g-rJ T , 
slg. II . t4 j a 

Rec;p:l'1'S \0I.tW-D' n 

sig. <:,~~ '.)..( t 
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The Item(s) was I were returned sealed. IJ All Q Some (#'-______ J)0 None 
The Item{s) was I were returned permanenUy scribed. IJ All IJ Some (# 1 1:1 None 

The Ilem{s) was I were returned permanenUy initialled. IJ All IJ Some (# 1 Q None 
The ltem{s) was Iwsre returned permanenlly dated. CAli Q Some (#" ) C None 
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MINISTRY OF ENVIRONMENT 
CLIENT SERVICE REQUEST 

CONTACT: 

LOCATION: _""r..--",,:}>-,,,}=,;::~~(,,--' _~!LnLI,-,~~j,-,-lL' '-- , , i 

,J ' • 
DATEREQUESTED:_~')~(~'~~ ... ~~/~~~_ 

YY MM DD 
PROGRAM: _-L~/ _________ ___ 

CLIENT CODE: r:' _'_, STUDY CODE: PHONE No,: ____ _ SERVICE REQUEST 10: 

SERVICE DESCRIPTION: _-1''--' L! -'--'_'--1--_---'--"-'-,"'" LI,,----CL' I.:.' --!-_....LL----"', ,c"", _...L(_''--'"c;:f,--, L-'--"-''-C... __ '----_cl.!~,' _' -'-',~,,,' (e.' _' ,-' _' ___ -=~-'----' 

DETAILS: ________ . _____ '_"'_'_,_;.,_' __________________ . ___________ _ 

! ,-

(, ,) 

ESTIMATED 1'; 

COST: $ /1 ( !( hi, .u 

MINISTRY 

APPROVAL: 

ACCOUNT DETAILS 
LABOUR COSTS 
DATE PERSON 

( -'·v f 

RATE 

'I J y.-

HRS COST 

LABOUR ($) 

DATECOMPLETED:_~~~~---'-~~- APPROVED BY: 

I .. J t I. ,- , 

I , 

ESTIMATED 
, i '/ ,I '1'" I) ,-

COMPLETION DATE: 
YY 

DATE: ft' 
YY 

EXPENSES: 
PARTS, SUPPLIES, TRAVEL 

----------_ ... _.----

EXPENSES ($) 

LABOUR ($) 

TOTAL COST ($) 

LABORATORY 

MM DD 

DD 

COST 

INSTRUCTIONS: 1. When work. is initiated by laboratory: RED - Retained by lab BROWN ~ Send to Fin/Admin Vic\. GREEN - Rerurned \0 sampler BLUE - local Admin. Clerk. 
2. When work is complete send pholoooPY to client. 

ope ,,~, 11~3) 
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'C' BRITISH 
OlUMBIA 

Ministry of Finance 
Corporate and Personal 
Property Registries 
WoNW.corporateonline.gov.bc.ca 

Mailing Address: Location: 
PO BOX 9431 Sin Prov Gov1. 2nd Floor - 940 Blanshard S1. 

Date and Time of Search: 

Currency Date: 

Incorporation Number: 

Name of Company: 

Recognition Date: 

Last Annual Report Filed: 

Victoria BC V8W 9V3 

BC Company Summary 
For 

MORNINGSTAR NURSERIES LTD. 

December 29, 2005 11 :30 AM Pacific Time 

November 04, 2005 

ACTIVE 
BC0633400 

MORNINGSTAR NURSERIES LTD. 

August 31, 2001 as a result of an Amalgamation 

August31,2005 

Victoria BC 
250 356-8626 

------ n _'B __ 

In Liquidation: No 

Receiver: No 

Name of Amalgamating Corporation 

MORNINGSTAR NURSERIES LTD. 

Incorporation Numberfin BC 

BC0240961 

NORTH WEST WHOLESALE GROWERS LTD. 

! 
RED OFFICE INFORMATION 

Mailing Address: 
102,15399 -102A AVENUE 
SURREY BC V3R 7K1 
CANADA 

I I 
RECORDS OFFICE INFORMATION 

Mailing Address: 
102,15399 -102A AVENUE 
SURREY BC V3R 7K1 
CANADA 

BC0316862 

Delivery Address: 
102,15399 -102AAVENUE 
SURREY BC V3R 7K1 
CANADA 

ii Ii 

Delivery Address: 
102,15399-102AAVENUE 
SURREY BC V3R 7K1 
CANADA 
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ii' 
~('-.·nR INFORMATION 

Last Name, First Name, Middle Name: 
DEN HAAN, PETER 

Mailing Address: 
1350 - 176TH STREET 
SURREY BC V4P 1 M7 
CANADA 

Last Name, First Name, Middle Name: 
Den Haan, Diana 

Mailing Address: 
1350 - 176 STREET 
SURREY BC V4P 1 M7 
CANADA 

Last Name, First Name, Middle Name: 
DEN HAAN, PETER 

Office(s) Held: (President) 

Mailing Address: 
1350 176 STREET 
SURREY BC V4P 1 M7 
CANADA 

Last Name, First Name, Middle Name: 
Den Haan, Diana 
Office(s) Held: (Secretary) 

Mailing Address: 
1350 - 176 STREET 
SURREY BC V4P 1 M7 
CANADA 

.. L 

Ii ilil 

Delivery Address: 
1350 - 176TH STREET 
SURREY BC V4P 1 M7 
CANADA 

Delivery Address: 
1350 - 176 STREET 
SURREY BC V4P 1M7 
CANADA 

Delivery Address: 
1350 176 STREET 
SURREY BC V4P 1M7 
CANADA 

Delivery Address: 
1350 -176 STREET 
SURREY BC V4P 1 M7 
CANADA 

.J. !Wijjjj- - 4 
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DGIR: 501860 DIAGRAM #1 
DIESEL SPILL- Morning Star Nurseries LTD 
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Sundher, Avtar ENV:EX 

From: 
Sent: 
To: 

Akins, Tiffany PAB:EX 
October 6, 2005 6:30 PM 
Sundher, Avtar WLAP:EX 

Subject: Re: Morning Star Nurseries - Dairy Farmer concern 

Thanks for keeping me in the loop Avtar. 
Tiffany Akins 
Public Affairs Officer 
Ministry of Environment 
250 953-4577 

-----Original Message-----
From: Sundher, Avtar WLAP:EX <Avtar.Sundher@gov.bc.ca> 
To: McGuire, Jennifer WLAP:EX <Jennifer,Mcguire@gov.bc.ca> 
cc: Akins, Tiffany PAB:EX <Tiffany.Akins@gov.bc.ca>; Trudgian, Jack WLAP:EX 
<Jack.Trudgian@gov.bc.ca> 
Sent: Thu Ocl 06 16:59:23 2005 
Subject: Morning Star Nurseries - Dairy Farmer concern 

Jennifer, 

FYI called and advised that is concerned about cows 
drinking the water in Sam Hill Creek downstream of the Morning Star Nurseries diesel 
spill. During the incident, we advised that should block access to Sam Hill Creek 
with fence (I believe Morning star assisted with the fence installation). cows have 
access to drinking water via Little Campbell River. 

wants to know ... will dissolved diesel components in the water taint the milk? I 
contacted Merv Wetzstein, (604) 536-3013 Ministry of Agriculture, who will respond to 

concern. MW indicated that if you can smell diesel in the water it may taint the 
milk (however unlikely). Low dissolved diesel components are not hazardous to the cow. 

Avtar 

1 
MOE-2014-00237 
Page 64

s.22 s.22 s.22

s.22
s.22

s.22

s.22



Page 1 of 1 

Sundher, Avtar ENV:EX 

From: Schroeder, Grant [PYRj [Grant.Schroeder@ec.gc.caj 

Sent: October 12, 2005 9:48 AM 

To: Sundher, Avtar WLAP:EX 

Subject: Morning Star Nurseries Final Results-Rainbow trout toxicity test 

Avtar: 

The Rainbow trout toxicity tests on the Morning Star Nurseries # 1 and # 4 samples have been completed. The 
Rainbow trout 96 hour LC50 for sample # 1 was 20.16%. There was 30% mortality in the 18% concentration and 
100% mortality in the 32%, 56% and 100% test concentrations. The test with sample # 4 had no mortalities in 
any of the test concentrations. The control fish had no mortalities or abnormal behaviour. 

The final reports and legal letter are now being prepared. 

If you have any comments or questions in regard to these results please let know. 

Grant Schroeder 
Environmental Toxicology Technician 
Pacific Environmental Science Centre 
Enviroment Canada 
2645 Dollarton Hwy. 
North Vancouver, BC 
VlH 1B1 
ph: 604-924-2515 
fax: 604-924-2554 
grant.schroeder@ec.gc.ca 

Grant Schroeder 
Environmental Toxicology Technician 
Pacific Environmental Science Centre 
Enviroment Canada 
2645 DOllarton Hwy. 
North Vancouver, BC 
V7H 1B1 
ph: 604-924-2515 
fax: 604-924-2594 
grant.schroeder@ec.gc.ca 

2006-01-12 
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Sundher, Avtar ENV:EX 

From: 
Sent: 
To: 

Trudgian, Jack WLAP:EX 
October 17, 2005 9:05 AM 
Sundher, Avtar WLAP:EX 

Subject: FW: Morning Star Nurseries investigation 

Avtar, do we have anything back from the lab results yet and do we have an environmental assessment report from this 
incident? 
Jack 

-----Original Message-----
From: Sundquist, lance WLAP:EX 
Sent: october 14, 2005 11:33 AM 
To: Tancock, Randy WLAP:EX; Trudgian, Jack WLAP:EX 
Ce: Clark, Brian WLAP:EX; McGuire, Jennifer WLAP:EX; Mitchell, Jackie WLAP:EX 
Subject: Morning Star Nurseries investigation 

Further investigation into this incident has been approved. The completed Investigation Review Form will be forthcoming 
once the signatures are collected. 

Recommended action include: 

Jackie - once the IRF has been returned to COS, please enter this into the Tracking Sheet. 

Lance Sundquist 
Manager, Conservation Officer Service 
South Coast Region 
Telephone: 250751-3119 
Cell phone: 
Fax: 250751-7383 
NEW EMAil: lance.Sundquist@gov.bc.ca 

"Be Beal' Awal'e - don"t attl'act beal's with food"" 
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Enllironment 
Canada 

En ... !ronnemenl 
Canada 

Grant Schroeder, B.Sc. Biology, PBD, Env.Sc. 
Enyironmenlal Toxicology 

Pacilic Ef1vlronmelllaI3cienr:e Centre 
2645 Dollarton Highway 
North Vancouver, S,C, Canada V7H 161 

Telephone: 1604) 924-2515 
Facsimile: 604) 024-2554 
E-mail: granl.schroeder@ec.gc.ca 

Canada 

! 
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November 17, 2005 

Mr. Avtar Sundher 
Toxic ManagemenllEmergency Response Officer 
BC Ministry of Environment 
10470 152"d SI. 
Surrey, BC, V3R OY3 

Subject: Review of Documents for Legal Analysis, Morning Star Nurseries 

Folder: 200501229 

Please carefully review the attached Legal Analysis documentation. It is possible that the laboratory 
results provided in these documents may be used in future criminal or other prosecutions of the subject 
location. 

When you have completed your review, please reply to me by telephone, facsimile, letter or e-mail, 
preferably within two to four weeks of your receipt of these documents, so that your concerns may be dealt 
with quickly. 

If you had sample containers returned to your custody, please note that the original Continuity Report 
which accompanied those containers and on which you should have filled in the appropriate sample 
receipt information, is for your file and should also be reviewed at this time. 

Please feel free to contact me by telephone at (604) 924-2515 if you have any questions or require 
clarification of any issues covered in the documents. 

Thank you very much for your assistance in this matter. 

Grant Schroeder, Analyst 
Environmental Toxicology Section 
Phone: (604) 924-2515 
Fax: (604) 924-2554 
e-mail: grant.schroeder@ec.gc.ca 

Attachments: (3) 
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• 

.... Environment Environnement 
~ Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., Be, V7H 1B1 

November 4, 2005 Folder: 200501229 

Grant Schroeder, Analyst 
Environmental Toxicology Section 
Pacific Environmental Science Centre 
Environment Canada 
2645 Dollarton Highway 
North Vancouver, BC, V7H 1 B1 

Subject: 

General: 

Purpose: 

Legal Analysis, Morning Star Nurseries 

The following were received at the Pacific Environmental Science Centre (PESC) from 
Mr. Grant Schroeder on October 4, 2005: 

200501229 129120-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "# 2 MORNING OCT. 3/05 1425 HRS UF/UP AS" plus 
other markings. 

200501229 129121-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "3 MORNING OCT. 3/05 1430 HRS UF/UP AS" plus other 
markings. 

200501229 129123-1: 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a white plastic screw closure, sealed with initialled tape. The 
container was almost full and inscribed "# 5 MORNING OCT. 3/05 1810 HRS UF/UP 
AS" plus other markings. 

200501229 129124-1 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a white plastic screw closure, sealed with initialled tape. The 
container was almost full and inscribed "# 6 MORNING OCT 3/05 1810 HRS UF/UP 
AS" plus other markings. 

• To analyse Sample 200501229129120-1, Sample 200501229 129121-1, Sample 
200501229 129123-1 and Sample 200501229 129124-1 for Acute Lethality to 
Daphnia magna. 

Document / of 2 Page 1 of 2 ~.8. 
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• .&.. EnvIronment Environnement 
~ Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., BC, V7H 1B1 

Procedure: 

Results: 

Remarks: 

The samples were analysed for: 
• Acute Lethality to Daphnia magna using a 48-hour acute lethal static (no 

replacement) median Lethal Time (L T50) daphnia toxicity test, performed following as 
appropriate, Environment Canada, Biological Test Methods, Report EPS 1/RM/11 
(July 1990), amended May 1996 and Report EPS I/RM/14 Second Edition 
(December 2000) and PESC LC50DA 15,SOP. 

Daphnia Acute Lethality Test Results 

• At 100% concentration, the 48-hour L T50 for Sample 200501229 129120-1 was 
determined to be greater than 4 hours but less than 24 hours of exposure to Daphnia 
magna (48-hour L T50 = > 4 < 24- hours @ 100% concentration, where L T50 is the 
period of exposure estimated to be lethal to 50% of the test organisms held in a 
particular test sOlution). Note: There was 100% mortality after 24 hours to Daphnia 
magna exposed at 100% concentration. 

• At 100% concentration, the 48-hour LT50 for Sample 200501229 129121-1 was 
determined to be greater than 4 hours but less than 24 hours of exposure to Daphnia 
magna (48-hour LT50 = > 4 < 24- hours @ 100% concentration, where LT50 is the 
period of exposure estimated to be lethal to 50% of the test organisms held in a 
particular test solution). Note: There was 100% mortality after 24 hours to Daphnia 
magna exposed at 100% concentration. 

• At 100% concentration, Sample 200501229 129123-1 was not acutely lelhal'to 
Daphnia magna over 48-hours of exposure (48-hour L T50 = not acutely lethal @ 

100% concentration, where L T50 is the period of exposure estimated to be lethal to 
50% of the test organisms held in a particular lest sOlution). Note: There was 0% 
mortality after 48 hours to Daphnia magna exposed at 100% concentration. 

• At 100% concentration, Sample 200501229 129124-1 was not acutely lethal to 
Daphnia magna over 48-hours 01 exposure (48-hour L T50 = not acutely lethal @ 

100% concentration, where L T50 is the period of exposure estimated to be lethal to 
50% of the test organisms held in a particular test solution). Note: There was 0% 
mortality after 48 hours to Daphnia magna exposed at 100% concentration. 

• There were no Daphnia magna control mortalities during the toxicity tests, 

• Sample 200501229 129120-1 and Sample 200501229 129121-1 were conveyed to 
Mr. Grant Schroeder. 

• Sample 200501229 129123-1 and Sample 200501229 129124-1 were conveyed to 
Ms. Oxana Blajkevitch. 

Craig Buday, Ana st 
Environmental Toxicology Section 
Phone: (604) 924-2514 
Fax: (604) 924-2554 

Folder: 200501229 Document ~_ 01 2 Page 2 01 2 &,.8 

/-
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•. .L. Environment Environnernent 
T Canada Canada 

Padftc Environmental Science Centre 
2645 Oollarton Highway 

CONTINUITY REPORT North Vanco""",", BC. V7H 1 B1 

Region: LOW'tf2. fV1,q,1\} LflVT> r<gGz(JN District: , 

File I Location Name: i'VIOf2NI NCr sma 'VVrl..se (ZIfk5 1380' I:t-G tv.. ST . . S (//zflE;v 
\ ' ; 7 J 

\{ At I 'J 80 - I::}:"-/", '-f e 5 . 
o At tpe Pacific Environmental Science Ce re (PESC), . 

I, /-tv.,- Ar2 S. 5UND f.tI.:Il came into possession of the following item (s) on (date) oJ. ,3/0;)-
at (time) I t.f 30 hrs.! received f~ V'I" -Mati Sflwl DL It...! &m mm f 
via (mode of delivery / technique) 

ITEM NUMBER ITEM DESCRIPTION tinct # 01 conlairwrs) LAB. ASSIGNED SAMPLE 11 
(FOLDER+AUQUOT #) 

.;lOOse 1-Ul.'1 
I a... CIf ''1-( 

S"-<j<liflo" b,O· 4-5S A" ctJNTYt//\/fl.¥l. \.lI\m IIJ'thn; I Mr."! L \l) 
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----~----~~~~~~~--
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(ONTf'rIN')N(j A LiQvi D /rut> SC/2/£I#:!) II I b f>IIO~"'IAJCr. 

Ie. 

Id 
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Oar. 5/05"", }3 St> /hts IJP)Vp IP' 1/ ' / 
___ ~_ .... _..' I ..... --">t) 

5' -~~1()", t3! 0 - t-k':><I..'l eCJ"-lm1 wW7 wi,-w. WIf1,rr. /6fi'''4 
1.-\1) C.~,NiNG A LIQillt) «hdSc~~ .1 Ie t./of21'11N. 

ctr. s 10<:;"( ("350 Hrl.5 / Ur:: I liP I IJS' II I I 

s:-- '{jttUo'" Era, /h;sq'i CONTiHf'JUl Utl-irl wtt.r€./6r<.i!->( 

hI:>. c.o NTfh IV J N 6 A L J ItVI [) AN]) seel >6"'0, 1 I I d 

)J> 

(lI..()Q.rJl/\/f:J 01.4_ 3/()J~ J 5jl') /tIZs /IF/liP flsn, ( 
I I I.. 1(' 

/- fl'fa/!o- ftrvIf:iUl 6-t.;'I$5 150m€. w~ni WIhT1t LI'b 

CO~""I~G A LIQvlD (ltND SC{2IJJti{JJ\;;l.., iWOflNl/\I(r 

Ocr·3/ 0.r 1L\2Tt-ItZ> IJF/VP fP· / / 
/ ' I ~..... ----tJj 

I-~~· fhr.?,l4Z 6L~j 80TT7-fl vm,}j 

Uo~'>J1PJ17 ~ LIG.1vlb .4w1) Scf2.tt£.D 

()~. 3/ OJ~ lit 30 ttr2-s I V P III P, IP 

Win rrE. L'H:> 
lI3 111 0 ro-.11l,j , 

'..: - -
The oIiglnalltem{s) was I were sealed. ) t:U\lI 0 Some (#, ___ --.J o None 
The original ((em(s) was I were permanently scribed. 

The oIiginalltem(s) was lwece permanenUy Inllianed. 

The oIiginalltem(s) was I were permanenUy dated. 

The origlnalllem(s) was I were placed In secure storage. 

) o None 
) o None 
) o None 
) o None 

tYAII 0 Some (#, ____ -' 

l".liI 0 Some ~ 
~ 0 Some (#'-------' 

D1GI" C Some (# 

t9..roS"ql~7' 
1 ~qll'f"1 

Gl.OO'iSO I ~JI 
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CONTINUITY REPORT CONTINUED 

MOVEMENT OF ITEMS OR SAMPLES 

me ;;;;:"'r 
~-# 

Ia. - I d 
~,3 

~,./7 

a.N(~ 3-1-. 
~u4,~ 

.ft,,,,,,,, ilIV'. 
'/;~'-

0(1 
I J.. "-"'os 

From~. ~M ItMJ ; sig. : a 

Recip~ Cl+~: 
slg .. ~ f 

@Locn:Vt1.sC:::.NoWf{JOOuWJ( e 

Date : OG-t ~ . 1.<roS ~ 
Time: 2..1dD hrs 

From: (, ...... i 5~~""Lt-~ T From:~,,~ 
sig. :/Xr ..... rf /),,/ ./ 

, , sig.: {J,{!fN .---. 
Recip: ()X ........ ___ i< l,Ji!;"';,tL., 0 

::CiP~ ~~~.a~ sig. O·~g 
, 
r 

@Locn: 1-')::"30' , e , @Locn:E3c 
Date: Jvf 'fIOS ~. Date: 'iL ~ 
Time: -rVS hrs Time: 'lSO hrs 

From : {"'~"-{ <)..L.". .... /1 y T From: C ~",I~ R. h-, 
sig. : /7~ .rr /7 /. a sig. <!'. '/3L. ../ 
Recip: r -, ... U'~ .t:J. 0 Recip: r~ .I- :5~t..r. r;Lv 
sig. e. d . ./.. r : sig, h" '.-74...~4-
@Locn: PR."'f.. (J e @Locn: PJ?SC_ / 
Date: Dd I{ /6 '!) ~ Date: /f w;J.. If}"; I 
Time: "t o

<:) hrs Time: 1'100 Lhrs 
, I / 

From: h ..I 5v /J../ ; FrOG:; ",1 /' 
sig. /?',. /; '£-' ./, • sig. ':¥ /' 
Recip: r:: ..... I<>· .A 0 I R~:.--;;,..L/------
slg. ~ '" .'>.It / <....., : ,,(,g. :.-7/"-----------
@Locn:Y/i?"'C'fl...(/ V @L¥-._~------
Date :/'Dr..{ '-f 106' '><' ~.2."fe : ___ . _____ ,--
Time£:' ?OO ;/ hrs ....... VL.:TiC"lm~e:....:,,:======d:hr:.::s....J 

~ V" 

~i;~ ~;S~~k I ~i;.m :~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~eClP: l'~ . ~ Recip: ________ _ 
slg. . . ..,_'*'."'~~=="""==--- f sig. •. ________ _ 
@Locn. ~sc- ~ @l.ocn: _______ _ 
Date: Mvl3'/l11" -+ Date :.:.... ______ --:-_ 
Time :----'y'S0 hrs TIme : hrs 

From: T 
r From: 

sig. . . 
a slg . . 

Recip: n Recip: s 
sig. f sig. 
@l.ocn: a @l.ocn: 
Date: r 

Date : -+ 

T , 

V, 
r 
e , 
~ 

T , 
• 
0 

s 
f 
e , 
~ 

T , 
a 
n 
s 
f 
a 
r 
~ 

From: I 
sig. "l/ 
Recip: I', 
51g. A~/ 

@Locn:-j/'-------_____ _ 
Dale :,1-/------­
Time L hrs 

/ 
~m: 

ig. : 
Recip: 
sig. 
@Locn: 
Date: 
Time: r hrs 

From: 
sig . 
Recip: 
slg. 
@Locn: 
Date: 
Time: hrs 

From: 
sig. 
Recip: 
sig. 
@Locn: 
Date: 
Time: hrs 

; From :, ________ _ 
a sig. : ________ _ 
~ Recip:, ________ _ 
f sig. :. ________ _ 
• @Locn: 
r .---------

Time : hrs 
-+ Date :. _______ -:-_ 

~~~=======~hrs~ ~TiC"m~e~:======~hrs~ Time : 

The Item(s) was I were returned sealed. Gf ~I [J Some (#'-______ ...J) [J None 
[J None 
[J None 
[J None 

l1le Item(s) was I were returned permanenUy scribed. ifftJl [J Some (#'-______ ...J) 

l1le ltem(s) was I were returned permanenUylnl1lalled. e:( ~ [J Some (#'-______ -') 

The ltem(s) was I were returned permanently dated. (f' All [J Some (#'-----_____ ----') 
l1le ltem(s) fl(s): was I were destroyed upon Insbuction from: _________ ~ __ _'_.:........... 

Date: B~ Initials: 
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•
..... Environment Environnement 
..,..- Canada Canada 

Padftc Environmental Science Centre 
2645 Dollarton Highway 

CONTINUITY REPORT North Vanctluver, BC, V7H 1B1 

Region: l..()UJ~ M19w1-flNb Ro;;(...;o/J Districl: _____ .-----~----------'."--
File/LocationName: "4012n/J,I& snw IJ!!OSU2!(;C 1 lum -1"16 n. sf s,uPt?jM I ..,... 
erAt r3?3o-I7-6f" $/. f,1Jf2f2f!-y . 
o At t e Pacific Environmental Science Centre (PESC), 

I, came into possession of the following item (s) on (date) M. 3/0,)-
a t (time) 1 hrs" received LFem Jl]1!!",tI'---I.G~'rl2"f4¥t-~f3D----,f.Za::t>LJ'I1I"J'lfr,.,L<..JIL<N"-&,,,,---___ ~ _______ _ 
via (mode of delivery 1 technique) . 

ITEM NUMBER ITEM DESCRIPTION (ind. # of conlainers) 

5" \1cJ10'lS P I~h (. OIO-a~'H col'lia'nl?l- WITH WHrre.! 
q-R~., L'I{) ~OVO'lINIIJG Ii Llli'vl D !'tNt:> Sct218e: D 

fi 4L\.,~t012~'~~'. OG'. 3/OJ~ 18°s tim, UP ,~~.II <::' ;>~ 

4 b 

, .• L I~ I\n1 B €.A. • lH..>'}s ~ , Bo1TL£, I 1.</1 TJ.J (,II If irE l. 'h 

5 {Oilfn'rININ 0 A LI (;lVI J:) /TNt> S'tp-i 6'£ [>, liB s: ftfOfl/lllit/6 

Oct. 3/Os, 1810 tit25 IIrjvp IP.: . / 
. I, -)l! 

, 
The origlnalltemls) was I were seale4, 

~: 
o Some (# ) o None 

The originalltem(s) was 1 were permanenUy scribed. o Some (# ) o None 

The orlglnalltem(s) was 1 were permanenUy Initialled. orAiI o Some (# ) o None 

The originalltem(s) was 1 were permanenUy dated, lfAiI o Some (# ) o None 

The originalltem(s) was 1 were placed in secure sto~e. tJI-1(il o Some(# ) o None 

Person: • ,NP' Signalure: 
The nota!a direcUy above are t;;;;:( certified correct. ...-1'171 

. Phone:r~~&1c. Cell: (Ml.() ;:W?~sz:!15 

LAB. ASSIGNED SAMPLE # 
(FOLDER+AUQUOT #) 

~ooso I<'J.."-.'t 
1:2912"-.-1 

.:;lOOSOI e-:2"f 
l~'tl~-' 

C)..oOSiOIXJ.Cf 
1:L<t (.2.~-1 

,;J.OO~O(~'7 

lC}...cr/~3-1 

rJ-0050/~"f 

I ;). '1/~l(-f 

NOTES: 
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CONTINUITY REPORT CONTINUED 

MOVEMENT OF ITEMS OR SAMPLES 

Hem # or 
Sample # 

4a-4d 
Sr b 

Sr/b 

From ~t S.-1z...6~ T From :~VtJflY , 
sig.· ~[c;:Z-~~ a sig. e. It. )",J} 

Recip: 0""7 ~..t''''''1 " Recip: ~< 

s 

~gLoc'n: t:; q~ r sig. (f), n; '/ 

• @Locn: /'6'S"t:.4 , 
Date: arOCT?4?.5 Dale: 0 l.(76) -+ 

Time: 9<>0 hrs 4C(. Time: N3S 

From :r.:,vn..,t .sr~"' .. "..6 ~ ~ From : _______ ~~~'_ ~ ~ From : ________ _ 
sig. :/Z. f./7../. _AI":. a sig. a sig. 
Recip:'~ ,"1itU04'I!A4.I : Recip:. _________ : Recip:, ________ _ 
sig. : A. '1 ~ ... J.. .... r sig. r sig. 
@Locrf.' j)}!i~( . ~ @Locn:, _________ ~ @Locn: ________ _ 
Date : /f/ov, {'flO S' -+ Date -+ Date : ____ ,----___ _ 
~TI~rm~e~:_~2~~ _____ ~h~rs~ ~T~im~e~: _______ ~hrs~ ~T~im~e~: ____ =f ___ h~r~s~ 

T From: --------T From:_~ ______ _ From: '--------
sig. : ____ -'-_'---__ a sig. :. ________ _ a sig. :, ________ _ 

~ Recip: ______ ---

f sig. :, ________ _ 

e @Locn: , '----------+ Date : ________ -

: Recip: ________ _ 
r sig. :. ________ _ 
e @Locn: ________ _ .+ Date :. _____ _,_-__:_-

Recip: ________ _ 

sig. :.~',___--------
@Locn: _______ _ 
Oate:;-______ _:_-
Time: hrs TIme: hrs Time hrs 

From: T From: T From: --------
sig. : ________ _ a sig. a sig. 

n Recip: n Recip: • • 
f sig. f sig. 
e @Locn: • @Locn: 
r 

Date: 
r 

Date : -+ -+ 
hrs TIme : hrs TIme: hrs 

Recip:, _______ ~_ 
sig. :-:-_______ _ 
@Locn:, _______ _ 
Date :, _______ _:_-
TIme: 

T From: T From: r r From: '.,-------
sig. ::_' _____ .,-__ 
Recip: ________ _ 
slg. :. ________ _ 

• sig. s sig. 
n Recip: n Recip: 
s • 
f sig. f sig. 

@Locn: _______ _ 
Date :. _______ --,_ 

11me: 

e @Locn: e @Locn: 
r 

Date . r 
Date -+ -+ 

hrs TIme : hrs TIme . hrs 

The ltem(s) was I were returned sealed. AllOSome (#, _______ --') 
The Item(s) was I were returned permanenUy scribed. eNl 0 Some (#'-______ .J1 

o None 

The Item(s) was I were returned permanenUy Initialled. IrAti ' a Some (#. ______ --') 

The llam(s) was I were returned permanenUy dated. ~I a Some (#~ ______ ---') 

o None 

a None 

o None 
The ~Ilam(s) #(s): was I were destroyed upon Inslruction from: ____________ -'-_ 

Dme: Br- Initials: 
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•
.... Environment Environnement 
~ Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., Be, V7H 1B1 

November 8, 2005 Folder: 200501229 

Mr. Avtar Sundher 
Toxic Management/Emergency Response Officer 
BC Ministry of Environment 
10470 1520d SI. 
Surrey, BC, V3R OY3 

Subject: 

General: 

Legal Analysis, Morning Star Nurseries 

The following were received at the Pacific Environmental Science Centre (PESC) from 
Mr. Richard Strub on October 4, 2005: 

200501229 129119-1: 
A light brown and orange layered semi-transparent liquid with settled particulates 
and a strong diesel odour in four, five imperial gallon cube shaped plastic 
collapsible containers having grey plastic screw closures. Each container was 
almost full except the container marked "1 a" which had a pin sized hole and a piece 
of silver duct tape covering the hole. Each screw closure was sealed with maskihg 
tape and was marked "AS". The first container was marked "1 a" and inscribed "1 a 
MORNING Oct 3/051350 HRS UF/UP AS" and its screw closure was marked "1a". 
The second container was marked "1 b" and inscribed "1 b MORN I NG Oct 3/05 1350 
UF/UP AS" and its screw closure was marked "1 b", The third container was 
marked "1 c" and inscribed "1 C MORNtNG Oct 3/05 1350 HRS UF/UP AS" and its 
screw closure was marked "1c". The fourth container was marked "1d" and 
inscribed "1d MORNING Oct 3/051350 HRS UF/UP AS" and its screw closure was 
marked "1 d". 

200501229 129120-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "# 2 MORNING OCT. 3/05 1425 HRS UF/UP AS" plus 
other markings, 

200501229129121-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "3 MORNING OCT, 3/05 1430 HRS UF/UP AS" plus other 
markings. 

200501229129122-1 : 
A light brown semi-transparent liquid with settled and floating particulates in four, 
five imperial gallon cube shaped plastic collapsible containers having grey plastic 
screw closures. Each container was almost full. Each screw closure was sealed 
with masking tape and was marked "AS". The first container was marked "4a" and 
inscribed "4a MORNING Oct 3/051805 HRS UF/UP AS" and its screw closure was 
marked "4a". The second container was marked "4b" and inscribed "4b MORNING 
Oct 3/05 1805 HRS UF/UP AS" and its screw closure was marked "4b". The' third 

I Document ___ of 2 Page 1 of3 G,7 
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•
..... Environment Environnemer 
~ r.RnRriR r.RnRnR 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., Be, V7H 1B1 

Purpose: 

Procedure: 

Results: 

container was marked "4c" and inscribed "4C MORNING Ocl 3/05 1805 HRS 
UF/UP AS" and its screw closure was marked "4C". The fourth container was 
marked "4d" and inscribed "# 4d MORNING Oct 3/05 1805 HRS UF/UP AS" and its 
screw closure was marked "4d". 

200501229129123-1 : 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a white plastic screw closure, sealed with initialed tape, The 
container was almost full and inscribed "# 5 MORNING OCT. 3/05 1810 HRS UF/UP 
AS" plus other markings, 

200501229129124-1 : 
A clear liquid having seWed particulate, in a one litre cylindrical amber glass 
container having a white plaslic screw closure, sealed wilh initialed tape. The 
container was almost full and inscribed "# 6 MORNING OCT 3/05 1810 HRS UF/UP 
AS" plus other markings. 

• To analyse Sample 200501229 129119-1 and Sample 200501229 129122-1 for 
Acute Lethality to underyearling rainbow trout Oncorhynchus mykiss. 

• To analyse Sample 200501229 129120-1, Sample 200501229 129121-1, Sample 
200501229 129123-1 and Sample 200501229 129124-1 for Acute Lethality to 
Oaphnia magna. See attached letter from Mr. Craig Buday. 

• To analyse Sample 200501229 129120-1 and Sample 200501229 129123-1 for the 
presence of Petroleum Hydrocarbons. 

• To identify the type(s) of any Petroleum Hydrocarbons found in Sample 200501229 
129120-1 and Sample 200501229 129123-1. 

• To analyse Sample 200501229 129121-1 and Sample 200501229 129124-1 to 
determine the concentration of Oils & Greases and Hydrocarbons. 

Sample 200501229129119-1 and Sample 200501229129122-1 were analysed for: 

• Acute Lethality to underyearling rainbow trout Oncorhynchus mykiss using a 96-hour 
acute lethal static (no replacement) median Lethal Concentration (LC50) fish toxicity 
test performed following as appropriate, Environment Canada, Biological Test 
Methods, Report EPS 1/RM/9 (July 1990) amended May 1996 and Report EPS 
1/RM/13 Second Edition (December 2000), and PESC LC50FF16.S0P. 

Fish Acute Lethality Test Results 

• The 96-hour LC50 for Sample 200501229 129119-1 was determined by statistical 
analysis of the test data to be 20.16% concentration for exposure of underyearling 
rainbow trout Oncorhynchus mykiss (96-hour LC50 = 20.16%, where LC50 is the 
concenlration of material in water Ihal is estimated to be lethal to 50% of the test 
organisms), Note: There was 100% mortality in 48 hours to underyearling rainbow 
trout Oncorhynchus mykiss exposed at the 100% concentrations respectively. 

• The 96-hour LC50 for Sample 200501229 129122-1 was not acutely lethal to 
underyearling rainbow trout Oncorhynchus mykiss over 96 hours of exposure (96-
hour LC50 = nol acutely lethal, where LC50 is the concentration of material in water 
that is estimated to be lethal to 50% of the test organisms), Note: There was 0% 
mortality in 96 hours to underyearling rainbow trout Oncorhynchus mykiss exposed at 
100% concentration. 

Folder: 200501229 Document --l-- of 2 Page20f3 &,5 
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1"*'1 Environment Environnemer 
~ r.~n~rlA nBnArl~ 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., Be, V7H 1B1 

• There were no control fish mortalities during the toxicity tests. 

Remarks: 
• Ms. Heather Osachoff recorded the 24, 48, 72 and 96 hour cumUlative mortalities, 

final dissolved oxygen, temperature and pH for Sample 200501229 129119-1 and 
Sample 200501229 129122-1. Ms. Osachoff also recorded the fish lengths and 
weights at 24, 48, 72 and 96 hours. 

• See atlached letlers from Mr. Craig Buday and Ms. Oxana Blajkevitch 
• The samples were conveyed to Mr. Avtar Sundher. 

,&~~L 
Grant Schroeder, Analyst 
Environmental Toxicology Section 
Phone: (604) 924-2515 
Fax: (604) 924-2554 

Attachments: (2) 

Folder: 200501229 Document I of 2 Page30f3 05 
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ACUTE LETHALITY TEST USING SALMONID FISH (96 HOUR LC50 I L T50): ANALYST LOG I REPORT 

~;;:;:';~:::::':;'~;:::i S'i"~" c,"", {pFSt;; . (O""",~~t 3~~~~~~~~~ 
D>,,,,"O!1fICert/!Ji TO;(itoiogJ' Section 
264..'; DuriClricn i-/",y _ Nor!H YBrvX", .. Sf GS:?rf JL~_K~ ___ ~ 
fY1Nii1 C,o,liJ'lj)!H, VII-! Iii i 

I 

FOLDER NO.: C2(J()'S.()I~'l CLIENT: 

ALIQUOT NO.: I21.Ll1.-1 Name I Address; Av/a.. ~'(kt\" t.. 
SITE & SAMPLE LOCATION: I3c h ..... :.f.ry of ;::",0/#,--"" 

MO'('.i'\tg 2:r(-l:Lf fVu.v¢Vj~~ it ( 
Phone: 
Copies to: 

DESCRlPTION OF SAMPLE: (Type (e.g. chemical, effluent leachale), appearance (e.g. transparency, fioaung or settled 

fl'!..ftic:!.aleS), ~rr;' amount and ot~:propeftieS (e.g. Odo/~ "It ~_{,~~~ , 
Q .-d~ <i{ltiif" £;~:~ ¥!; &.-, ~../i> . -rilJ.!y-tf' 

SAMPliNG POINT DESCRIPTION: rTdt' ... tAM.. ."jVn.r ric, (1/ 

CONTAINER(S): (DeSCri~i2 &ISbellilJglinSCJ ) -d'i SAMPUNG METHOD: 

J./t" 5.\»JJ..V~~' :.... cu,k -,-, ilk.;frt c ;/4 C#!<~ ~B 
~~ .. ' . 'Tkt ""'-<.J U BATCH 

• ~ , " I. " /.u,,,,c <L ";n . 
.d>, .d It ·LI~ .. tI! M! An.., a .A.t • o COMPOSITE 
.~~"""" t I....... ......... ';;-It;, ~ ,~ AI - 15" 1.1. • of 
""",f d"'-" .. I •. ·....." . ~ .. ' ~ Interval! Total Ttme 
Insaribedlnl8borerory: .,. Q.OOSO ~'f 1~<ill~-/ Ov 'III is Il""~,:)' 

unfiltemd I unpreserved 

FJELD GOLLECTION: I TRANSPORT: 
, Specified time-Jh'transport: f 

BY: .4'7 i STORAGE: 0.1:3-'1 LI-
nse:> DATE:.QLj W .QL I @: I') 'C for (specified lime): ov€""" TIME: I 

Day Month Vear LOCATION: CclQ~ 

@ LA60RATOR~ %515 REQUIRED: 

RECEIVED: 'unfrozen 0 partielly frozen o frozen 96HR LCoo 0 96HR L T50@ 100% 

BY: (;ro-..rJ. S.L_~" o OTHER: 

TIME: :[00 ........... DATe:~ ()"r lor Specified 

f2.~o/o( sl:dr Month Year Concentration(s): 

FROM: 

ANAtYSIS TYPE: o ROUTINE eli.EGAL DAUDIT o SPLIT o OTHER 

DILUTION WATER TYPE: (!(fRESH WATER (;510 'iI,,) o SEA WATER l(" Salinity 

i SOURCE: ~ESCWELL o DECHLORINATED MUNICIPAL o UPSTREAM'RECEIVING o BURRARD INLET 

DILUTIONS MEASURED BY: FISH SPECIES: 

~EIGHT a' WHOLE SAMPLE 
f.i:1'1:iainbow Trout (Oncorhynchus mykiss) 

o other sa/monid: 

o VOLUME o ACTIVE INGREDIENT o OIher 
fish: 

Balch#: ~ V~Oi'!!~;;J.)l'll"'kl&~ 
% mortalily for 7d Immediately preceding {est: . <2% or 

% 

SAMPLE (Upon Receipt): Data: / 
Sub-samples Taken for Chemical Analysis? m-NO 0 YES 

DILUTION WATER QUALITY: IPH~b 
pH TEMP. D.O. CONDUCTIVITY SALINITY TEMP. D.O. CONDUCTIVITY SALINITY HARDNESS 

J;:! (mgIL) (pS) {%oJ ('C) (mgIL) (pS) (%.) (as mg1. GaCO;ol 

f. "f 9. -r I ;). CXJ - i/~.o 10.'( 110 ~ /VIDe) 
.. i 

BIOASSAY CONTROL fiSH LOADING fORK LENGTH (rooan): WEIGHT (mean): CONDITION 
TEMP.('C): DATA: DENSITY 5.3'] cm I. SO 9 

fACTOR 
(m.an): (mean): 

o(.e. attached O·V 
S.D.: ± Q ' (tl S.D.: " Q. 'f f o,cr? --1.§.. :t-'- sheets for gIL min.: If.2. min.: Q.j,l g em 

additional fish 
max.: ~ . ., em max.:.;} .S'O 9 S.D.;±~ 

data 
Report Fish ff16, MayOS .""., oiL',; 
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~.r <>f.uJc.rtp frc..t _'f 
"'Oct 3/0$ 116-0 HiI,:> u.Pfup Its" ~ I~ S<.Nu> C-~..f.. tua..4 ""...,-kU. '"' /a. ", 

TIrL ~C~ c~..:iYlfA,. """" mliflCtd -I " • .....,( / ... <. ... /}..J ~Ib hoRIVHIiG. oe--r:3/o5 
13SO UP/Up 45" ~ /1-. ~Ue-.J ~~ ~ "" ... ltui " II.", Ti.l ft..; .. cI CCK'taI'ttiv" 

W<4 rnMk'"*d"le:'_Jivo-<c.J}u,f ~IC M0R.NHH:", Ocf3/tJS 13S0 Hf(,:> UF/tlP ,4<)" 
~ if< ~<.i<w d"", .. I< WAJ ...",tkio( ,. I",". rk .p;.r1'tt c..MWnt4 ........ _r~ " rei • 
-,{ ij-",eA1LJ "'0( M0R.fV/tJ&.. O"t.3/0S 13'50 HI\S f..<F/Uf As".-.I J/5 :><.(ew 
C/6IJu.n .... "-4 "" .. ,KeJ( ., (A ", , 
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ANALYST LOG I REPORT (FISH) 

FOLOE~00'501f;};Jcl ALIQUOT# {.:1q li'f-I 
ENVIRONMENTAL CHAMBER It CIOCu 
~~~~~~~~~~-------,-,=====,! 
i Notes (mgarr/!Ilg (Tea/meni of s:mlfJiff from .reception fo !esl set up), 

~conc, 
Item ~ 

Test vessel # 

Test amount 

Final amount 

Start date 

Start of aeration 

Pre-aeration time 

Control 

;;13 

(f) 

sS'K;, 

l'I'Or';" 
11'15 

dkY 

Flo lo~ 

G I C,O 
0,3514 3SK;; , 

SS ~'3 c;2Sb lfO 
G.~j{. 11,:),14 1"f.M4 3S"xy 

"" 
I 

: 

Initials OBSERVATION 
CODES JAW_' E 
Report EPS1JRM19 July 
1900) 

- immed. stress, 
coughing & 
erratic swimming 

INTEGUMENT 

A Shedding 

B Mucous 

C Hemorrhaging 

i PIGMENTATION 

I D Light 

Initialcond. Eq~~~D '110 i '1CO 376 3'-1'0 3CiZ> p7'1fcJ dXJClc; ~ E Dark 

Holding tank # 

# of fish I vessel 

Test start time 

: 
0,08 hr (5 min) 

0.16 hr (10 min) 

0.33 hr (20 min) 

0.67 hr (40 min) 

1.33 hr (80 min) 

• 24 hr 

48 hr 

• 72 hr 

96 hr 

Finat pH Eq~~D 

Final D.O. It 

Final temp. 

R«port FI$h FF1ti, MsyOS 

I 
/0 
/3'f~ 

I c:P / I Irritated 

~ 10 
~_ K Sounding 
~---I'----'---1 

Cumulative Mortalities/Observations (use codes 81 right) L Twitching 

oro ~ oW'!. Olt'rh~f O;ii. {.,'7 M Tetanic 

•• 

o N 0 I.L,:' 0 ~:~ 0 'Q,: 10 10 I \ U :0 .. U Rapid 

O
N tA, T O,I.., ",;:f' '-;-" 

D "L 0 1A W :'> Ct,'" In 10 .-!O tiD '. V Slow 

9:15 q., '6 T' (., I ,=!-, (p ':f. =7- ~ , (P f.:+ HO. i W CoughIng 
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ANALYST LOG 1 REPORT (FISH) 

FOLDER#AOO~O/~LALIQUOT# I().<t 119-1 10. .. /1.,.". ... ;"1 Abu/lacit''''''' 1/ 
DESCRIPTION OF TEST FACILITIES & CONDITIONS: , 
Testing Is performed in controlled (temperature, illumination level and photoperiod) environment rooms separate from the fish ! 

culture area. Test vessels are ten gallon all-glass aquaria providing ~15 em solution depth and covered with smoked Plexiglas® 
lids. 

Aeration: Oil-free air is delivered La test concentrations at a rate of 6.5 ± 1 mUmin/L by means of disposable borosilicate 
glass pasteur pipettes or small airstones as appropriate. 

pH adjustment The samples are normally tested without adjustment to their pH. However, if both pH-adjusted and non -adjusted 
tests are run, a description of the pH adjustment procedure will be found in the NOTES section below. 

PROTOCOL USED: 
Tests are performed following our laboratory Standard Operating Procedures (SOPs) and where appropriate, the biological test 
methods, Report EPS1fRMI9 (July 1990), amended May 1996 and Report EPS 11RMI13 (July 1990), amended May 1996 and 
December 2000. Test organism 'good husbandry practices' followed are also described in our laboratory SOPs. Fish are 
acclimated for at least a 2 week period prior to their use in a bioassay. 

SOP or TEST METHOD DEVIATION DETAILS: 

z z z 
REFERENCE TOXICANT: Chemical used: _B,---,,~=.I_--------- Date oftest: &1. 3/OS 
96 hr (Static) LCSO = f{. :;'S"'flJI- concentration. 195% confidence limits: 6.8 & 10 

dO 9. ("CJ It i!So( ~ 'Ia.. Historic geometric mean (n = ) LC50 and warning limits (±2SD): "I'TI (± - ) 

ANALYSIS RESULTS: 6inal o Preliminary o Special, See below 1 

96 hr (Static) Le50 = ~O./(,Io concentration. [95% confidence limits; {p. 03 & 613.{')6 J 

Where the median felhal concentration (LC50) is the concenlration of materiallJJ water thai is wlculatcd to be lethal to 50% of 
the test (Jrgl1fJisms over an oxpo,r;ore poriod of' 96 hours. 

96 hr (Static) L T50 = - at - concentration. [95% confidence limits: - & - J 
Where th~~ mod;cm lethal tim!:} (LT50) is tilO period of oxposure ca!culatL'(j to bo fotflf1! h} 50% of Nw /HS! organi.<.imS held in (;) 
particular test solutio/l, 

/QQ7o 3-2, S(' t 100'- concentration % mortality at 96 hours :;: at 

The statistical method used was: -.In¥vi& ,5f<!dcY1A4'" K ... Jl.!a 
The CETrS 1,1.1 computer program by Tidcpool Scientific Software 2005 was LJ5ed to caicufate the lest result.. 

NOTES: r.4Lu._ ~ ~o7o ~"l~...I.b~" u... u-rY-J,;'" a-.d LoeJ /" 
..a""......./.~ .". . s:-r.. /6_:t.. ~_ "-" 

Status of control fish: nom~ 
• 
V!rr~ t...J:"~/etK--l 

[,] Testing was subcontracted (with ElutfJorilation) 10 _._._._---_._- .. - "'", .... , --------"- ""." ......... _._--- . " --_._------ _. __ . __ .. _._.-----_._--"."-_ ..... 

a Special for extreme low Dissolved Oxygen: The Sample. at 100% concentration. with i'J dissolved oxygon leve! of _. __ ... __ mglL 
(after 120 minll/es of aem/ion) would t)8 acutely letiJal (LT50 = <fJO-flours) to undery(-)aning rainbow troul Oncorhyncl7us mykiss. 
Fish toxicity lests conducted at low dissolved oxygen levels (beiow 3.0 moiL) are aCLdely lethal to rainbow trout pncorhync/J.I:!§. 
my'kJss. See Canadian Water Quality Guidelines, Canadian Council of Ministers of the Environment, 1987, Guidelines For The 
Protection of Freshwater Aquatic Ufe, Section 3.2.1.10 Dissolved Oxygen; and U.S. Environmente1 Protection Agency 1986 
Ambient Water 'Qualily Criteria for Dissolved Oxygen. Criteria and Standards Division, U.S. EPA, Washington, D.C, EPA 44015-
86-003. TI1erefqro, due to ethical treatment guidelines for animal testing (Canadian Council on Animal Carej, no salmonid fish were 
unduly sBcrificed /11 {IIi:; lethal sample, find flO fisll toxicity test wa:; completed 

Cl Special for extreme pH: The Sample, fIt 100% concentraliolr, with a pH level or . __ ".""._. __ ._- reJativ(;.' units. would be acutely feUwl 
(LT50 - <go-tlours) to under;earffng rainbow /tOUI Q~JgJl-,1]y'1Jf1l!1:::~ rJ1Y~l~?.. Fish toxicity tests conclucled with sample pH values of 
less thon 4.0 relative units or greater than 10_5 relotive units, are rapiclly letlwllo salmanids Oncoriwnchus spp" See European 
Inland Fist/elies Advisory Commission Worklna Por1y on Water Quality Giiterla for Europoan Fre~hwl.ller Fish. in 'Water Quality 
Crilen'a for European Fres/lwater Fish - Extreme pH Values and Inland Fisheries': in Water ResC'<JfcfJ Pergamon Press, 1969, Vol. 
3, pp 593·611. Therefore, doe to ethical JreatmelJt quido/inos tor animal testing (Canadian COllllcif on AnimElI Care), no saJmonid 
fish were unduly sacrificed in this lethal sample, and no fish toxicity test was completed, 

ANALYST: ~-fT~ /.. Date (Jd ~ ,;2005' 

RESULTS VERIFIED BY: _-,-e:""",,~,,--.... /.,-,~ ... <=+ __ 
Report Fish FF16, MayOS ~ 
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CETIS Analysis Detail 
Fish 96-h Acute Lethality Test 

Test No: 07-6037-1502 Test Type: Lethality-Fish (96h) 

Start Date: 04 Oct-05 01 :45 PM Protocol: EC/EPS 1/RM/9 

Ending Date: 08 Oct-05 01 :45 PM Oil Water: Well Water 
Setup Date: 04 Oct-05 11 :45 AM Brine: 

Comments: Morning Star Nurseries, Surrey, Be # 1 RBT LC50 

Sample No: 02-3403-5719 Material: Spill Discharge 

Sample Date: 03 Oct-05 01 :50 PM Code: 129119 

Receive Date: 04 Oct-05 08:00 AM Source: Morning Star Nurseries 

Sample Age: 22h (12.6 ·C) Station: 1 

Comments: Morning Star Nurseries, Surrey, Be # 1 RBT LC50 

Endpoint Analysis Type Sample Link 

96 h LC50 Trimmed Spearman-Karber 15-4024-0997 

Spearman-Karber Options 

Threshold Option Lower Threshold Trim ~ cr 

Spearman·Karber: Page 1 of 1 

Report Date: 

Analysis· 

12 Oct-05 9:51 AM 

09-9311-2089/200501229 

Pacific Environmental Science Center , 
Duration: 96h 

Species: Oncorhynchus mykiss 

Source: Sun Valley Trout Farm, Mission, Be 

Client: P3 A. Sundher BCWALP 

Project: Morning Star Nurseries Legal 

Control Link Date Analyzed Version 

15-4024-0997 12 Oct-05 9:51 AM CETISv1.1.1 

Point Estimates 

"fC50/LC~ 95% LCL 95% UCL 

Control Threshold 0 0.00% 1.304439 0.03660159 \.. 20.15760 ) 17.03082 23.85843 

Data Summary Calculated Variate(AlB) 

Conc~% Control Type Count Mean Minimum Maximum SE SO A B 
0 Dilution Water 1 0.00000 0.00000 0.00000 0 10 

1 1 0.00000 0.00000 0.00000 0 10 
I 

10 1 0.00000 0.00000 0.00000 0 10 

18 1 0.30000 0.30000 0.30000 3 10 

32 1 1.00000 1.00000 1.00000 10 10 

56 1 1.00000 1.00000 1.00000 10 10 

100 1 1.00000 1.00000 1.00000 10 10 

Graphics 

1.00 

0.90 

0.80 

0.70-

" 0.60-., 
~ .. 05<> . .. .. 

0.'I<l 

03<> 

0.2<> 

0.1<> 

0.00 
0 20 .. 60 80 100 

Conc-% 

000-156-101-1 CETIS'" v1.1.1 Analyst:05 Approval:. __ _ 
MOE-2014-00237 
Page 82



MOE-2014-00237 
Page 83



10: Morning Star Nurseries # 1 

Fish Type: Rainbow trout lSource 

Initials GS/HO iVolume (kg) 

Printed 4:24 PM 1 0/20/2005 

-iFolder # 200501229iAliquot # 129119-1 

Sun Valley Trout Farm I Batch # Sun Valley 050825T1/rbt-fw 

35iOate 8-0cl-2005 i 

, , 
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ACUTE LETHALITY TEST USING SALMONID FISH (96 HOUR LC50 I L T50): ANALYST LOG I REPORT 

,'",,,,,,,,, ~~_I.3. 
P,~cifil: E'1ll>r{(;!iJ)l",ni,ll Sci,,!,c·:' G~n{m reeSC} 
""."ifQllmNll-iJ; fL'~NJic'l_:'Y S['(;tKm 

I 
FOLDER NO.: .;;1.0050 I~"t 
ALIQUOT NO.: WIJ.;t-1 
SITE & SAMPLE LOCATION: 

M"" ... ·'4 5fof t// .......... )~~ I 'f 

CLIENT: 

Name I Address. 

Phone: 

Copios 10: 

DESCRIPTION OF SAMPLE: (Type (e.g. chemical, effluent, leachate), appearance (e.g. transparency, floating or settled I 

particulates), eelour, am5!fJPt and other properties (e.g. odourlJ, n ~ A. . j u'l ' /' " 
- ct "'_, ._ /I",,, f i:W""-"'1 1"""1<1 W1 n.. .i'l. c.. ""W7 ~, iJ"'1-Ie.u-t~ 

, <. ,M_u ""/- V "" , 
SAMPLING POINT DESCRIPTION: /1".0'" 5/-<M .-,'.j '0' 'f 

SA.:? MP.LING METHOD: 

I!I"'GRAB 

" "-rk +i1~r CCM".:Mlr iuAtl ",.i'aiJ4.J)/""l(" IJ I :Scrtl.t:£ \lqa 

o BATCH 

qGOMPOSITE 
l'1oflAIINC, C of 310') 1150, HI!~ U .... IUI' >1:5 "n. J' s'A:r...-c/ ...... rt of,~ ______________ __ 

t.d<A4 ,IL.,J ... If .. '. 'T'" :s~CfM(/ c. "'.... " f hH. __ "".e . "" ,~ )opt. / InteNBI / Total Time 
Inscribed in laboratOty: "C'-OOSO/~<; I<f)'f(~-I Od'lln" B00c;.;!" d unfiltered / unpreseNed 

FIELD COLLECTION: TRANSPORT: 
Specified time in transport: ______ _ 

BY: ,47 Oe/. 5~'1 ' 
TIME: lBO'S DATE: .Q3..1 Qf I OS 

STORAGE: 

@: I~ 
LOCATION: 

"c for (specified time): f'I'V' t-v ....... 1<; t.f 
C/Oc, . Day Month Year 

o frozen 

@LABORATORY: 

RECEIVED: ~frozen 0 partially frozen 

AN~YSISREQUIRED: 

e'96HR LC50 0 96HR LT50@ 100% 

BY: c;, ....... (- 5v{.,."!'(,.1,, o OTHER: _________________________ _ 

TIME: -rDD......... DATE:--.t...J 0< ~ 1.122... Specified 

FROM: IJJ.. .. .J J,y.;t: 
Month Year Concentration(s): ____________ _ 

ANALYSIS TYPE: 0 ROUTINE .n.EGAL o AUDIT o SPLIT o OTHER 

DILUTION WATER TYPE: ~RESH WATER (5,10 %0) 

SOURCE: ~SC WELL 0 DECHLORINATED MUNICIPAL 

o SEAWATER ______ %0 Salinity 

DILUTIONS MEASURED BY: 

~'GHT ~OLE SAMPLE 

o VOLUME o ACTIVE INGREDIENT 

o 'UPSTREAM'RECEIVING o BURRARD INLET 

FlljIi SPECIES: 
[!(Rainbow Trout (Oncorhynchus mykiss) 

o Other salmonid: ___ ~ ______________ _ 

o Other 
fish: 
Batc'-h-#-: -"'c-...... ---:-11,ITr'AIA 'a----:O::c5=-O::-:)1;:-,0I-:-,j~--:~_r::-,r. t.-ty'-:-7'f~_-''''l..J''-;-------
% mortality for 7d immediately preceding test: r;( <2% or 

% 

DILUTION WATER QUALITY: SAMPLE (Upon Receipt): Date: , 
Sub-samples Taken For Chemical Analysis? iiiVo 0 YES 

TEMP. 
(0C) 

. I If. ~ 

BIOASSAY 
TEMP.(OC); 

-.l;L±...L 

D.o. 
(mg/l) 

CONDUCTIVITY 
(pS) 

SALINITY 
('11;,) 

10. , .9.(0 

CONTROL FISH LOADING 
DATA: DENSITY 

~eattached 
(mean): 

0.'1 sheets for gIL 
additional fish 
data 

TEMP. 
(OC) 

/'(.9 

D.O. 
(mgJL) 

/0-'( 

CONDUCTIVITY 
(pS) 

L(oO 

SALINITY HARDNESS 
(%0) (as mg/L CaCO.) 

- ,vloa 

FORK LENGTH (mean): WEIGHT (mean): CONDITION 

~.32 cm I. '(if 9 
FACTOR 

S.D.:± D.31 S.D.: ± 0.:.1..'1 
(mean): 

O.9s 
min,: if. '1 min,: 1.1 S-cm 9 

S.'1 max.:.:).O:2 9 
S.D .. ·± 0;09 

max,: cm 

! 

Report Fish FF16, May05 
Page 1 of f... C::.5 
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f 

C-fu.;..v. ~;-fltr~ OM'/: 
,,, 'I b MO/!.~Irv(;:. Od"3/o{:,- ITo,> /til' UF/uf 4::; "....."fils n-~ __ C~"'~ ........ __ rK:,/ 
"'-/b". TI« fc"rr,,( c .... ~~ ~ ...... d4::/~"c.a.d ;",,~,lM.,(~'''C l'1oet.JllJe; oe-'h/()S' 
[BOiS HI...S uP/til' -1 ::>"a""I;!. :>Cr"'; cf"", .... Wtl4 mltllt", "-'{e; 11« f-;f{ c_yC..~, 
".r"'" .... ,./Ir:""'eI' '-'Icl~,.,...q( ",,,,,-Ilw.{ <' '*'1r1. HotPJIN(, Od3!Ol$' 1tJ!JS'HKS UF/IIP 45# 

""",,!if, SU .... ~( .. ~ .... /~ u,,"', 
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ANALYST LOG I REPORT (FISH) lOt ~ t.;t;l- f 

FOLDERIF ;.?OQSOf~'1 ALiQUOT# /.i).5f-r¥?"I-1 /D.: /1exnw,f 5'1'tt .. A}M'><011'5 ;U( 
ENVIRONMENTAL CHAMBER # C/06a 

Notes (u}garr:Jing tre8fment {)! sample (wm reception to !f)'S! SGt--up): 
Initials OBSERVATION II f 

I_~ ___ .,-~ ___ ; ___ .,.-_---j~_~ ___ -.----.-::---1 CODES t_E II 1 75;;:,(i,.C'V( If S t.( I 3 ,:;z r;. ":j = EPS'"", J"~ II 

i~ " /Oo,() ~ "'mmed, stress. I. • Cone. Conlrol 1'/0 to f. 1'1/I'J'~)" 56?" ICXfI{.; , 
, It ,. coughing & !, 

i em , :: erratic swimming 

Test vessel # Co, 7- 38' 307 • INTEGUMENT 

',T;,::e.:.:.st.::.smo=un:.-t _---i~(]j'IL-~O~.3~s-;~~~ 3Si6. 6314 ! A Shedding 
. I 

: Final amount 

i Start date 

Start of aeraUon 

Pre-.aeration time 

,Inilial condo E~i~:!p 

,Initial pH Ol'ir 
loitial D.O. 

(' Initial temp. 1/ 
Solution appearance 
change during prep. 

3~1C<. B Mucous 
, 
• C Hemorrhaging 

, PIGMENTATION 

! 0 Light 

E Dark 

Ii F Mottled 

GEN. BEHAV. 

G Quiescent f 

H Hyperexcitable 

~kling\9~ta:nk:#~_+-!:/;:;I' -~=t===t=~t~=t==:j~:;>~-+--+'~I~lr:lij~are:d:--11 
# of fi~ {vessel 10 '> : J Surfacing 

Test start time ! K Sounding 

Cumulative Mortalities J Observations (use codes at righV "l Twitching 

0.08 hr (5 min) 
0,16 hr (1 0 min) n N n iJ C) '" () tV ()>V !f)," 0) • N Normal 

0.33 hr (20 min) 

0.67 hr (40 min) 

1.33 hr (80 min) 
2.67 hr , OW 7lN ()tV Oft/ OAf I ()N II}tI 05 Q Gyrating 

I () tJ • () '" () tJ • (')W Ok) Oill 1h.:'S I R Skilrenng 

24 hr ON 0,.1 0'" Otl 0,.1 OrJ 0'" llQJ T 00 side 

D tJ n NON 0 N ON """ N c::J" Ht;T RESPIRATION 46 hr 

j..-:.::72~h~r ____ I--'=D"---rJ-+_..I.L n_rJ-l-_l..Ln,J--!-...bOL....,N-,.-' ~O::::..-N--I_J.L n·rJ-+.!!cF~~H'..:'oO"·1 1·~I.::.u_R.::.:ap __ id __ .1 

o tJ 0'" ON ON ON ,..-rJ ON 11\.0, ! V Slow •• 96 hr 

Final pH 

Final 0.0. 

Final temp. 

Equip.lD 
">.q 

II 
II 

R9p0r1 FilIh FF16. May05 

+,Q -=t-.9: =t.'l< T.'X <An $(,0 ~.II It.o W Coughing 

'll 
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ANALYST LOG / REPORT (FISH) 
FOLDER#:d.OOSO 101C?1 ALiQUOT# /;;L9/0Id--/ 10.: t1()'(;tWr; 5",,( dJ,.u,,",.r1~5 tiL{ 
DESCRIPTION OF TEST FACILITIES & CONDITIONS: 
Testing is performed in controlled (temperature, illumination level and photoperiod) environment rooms separate from {he fish / 
culture area. Test vessels are ten gallon all-glass aquaria providing ;;..15 em solution depth and covered with smoked Plexiglas® 
lids. 

Aeration: Oll-rree air is delivered to test concentrations at a rate of 6.5 ± 1 mUmin/L by means of disposable borosilicate 
glass pasteur pipettes or small airstones as appropriate. 

pH adjustment: The samples are normally tested without adjustment to their pH. However, if both pH-adjusted and non -adjusted 
tests are run, a description of the pH adjustment procedure will be found in the NOTES section below. 

PROTOCOL USED: 
Tests are performed following our laboratory Standard Operating Procedures (SOPs) and where appropriate, the biological test 
methods, Report EPS 11RM/9 (July 1990), amended May 1996 and Report EPS 1/RM/13 (July 1990), amended May 1996 and 
December 2000. Test organism 'good husbandry practices' followed are also described in our laboratory SOPs. Fish are 
acclimated for at least a 2 week period prior to their use in a bioassay. 

SOP or TEST METHOD DEVIATION DETAILS: 

REFERENCE TOXICANT: Chemical used: _'----'"I.(L"-"--'-_______ Date of test: Oct, 3/~oO S-

96 hr (Stalic) LC50 = FJ.c2S'rIll.- concentration. [95% confidence timits: c.. e & 10 
Historic geomelric mean (n -~) LC50 and warning limits (±2SD)' 9. 66 ':J!l.lt (+ 7. :5d.- /~.'1J) - , . 
ANALYSIS RESULTS: ~inal o Preliminary D Special, See below 

f 

96 hr (Stalic) LC50 = Vlot a~~ !{lltd concentralion. [95% confidence limits: - & ~ I 
Where the median lethal conceniratl n (Le50) IS the concentration of mawna/In water tllat IS ca/r;ulatea to be fethal/o 50~{I of 
tlw test organisms over an exposure pf~riod of 96 /)ours, 

96 hr (Slatic) LT50 = ~ at - concentration. [95% conFidence limits: ~ &- I 
Wtlem U/fJ modian letllal time (L 1"50) is the period of exposur/) calculateeJ to be Ie/hal 10 50% of ttw tf;-)sl orqanisms hoid in a 
particular test solution. 07a loo7~ % mortality at 96 hours - al concentration 

The statistical method used was: ~ 

The CETIS 1.1.1 computer program by Tidepool Scientific Software 2005 was used to calculate the test result. 

NOTES: / 
,./ 

./ 
./ 

Status of control fish: I'J() WlcIlf~ , 
I 
f'l~;tl /.Ll,"v-r"tM/l 

Q Testing was subcofltract6'd rwi/h aut/Jorization) to: .. ___ ._ ...... _--- ---- . "."."." ....... _ ... ----- ............. __ ..... - ..... -.-"-- .""."." ....................... _ .. __ .-._---_.- --- ._ ... 
Q Special for extreme low Dissolved Oxygen: The Sample, at 100% concentrotion, with a diSMived oxygen revel of _. _______ mp//. 
(after 120 minutes of aeration) would be acutely let/lal (LT50:: <96"/)ours) 10 undery(~arl;ng rainbow troul Oncorhynctllls my}(jss. 
Fish toxicity tests condllcted at low dissolved oxygen levels (below 3.0 mg/L) are acutely letha/to rainbow trout OnCO[iJJ:ll£OJi.§. 
m'tkiss. See Canadian Water Quality Guidelines, Canadian Council of Ministers of the Environment, 1987, Guidelines For The 
Protection of Freshwater Aquatic Life, Section 3.2,1.10 Dissolved Oxygen; and U.S, Environmental Protection Agency 1986 
Ambient Water Quality Criteria for Dissolved Oxygen. Criteria and Standards Division, U.S. EPA, Washington, D.C. EPA 440/5-
86-003. nJerefore. due /0 ethical treatment guidelines for animal testing (Canadian Council on Animal Cam). no ,<:"armonid fish were 
ulJ(july sacrifid~d il1 this lotllal samp/(:), 8n(f TID fish toxicity lOst was completed. 

D Special for extreme pH: The Sample, 01 100% concentration, with a pf-f low~! of .- .. -.---- - relative units. would IJe acutely le/ha! 
(L T50 :: <96-hO!lrs) to underyearlfng minbol'l Irou! .Q!.lfl:.QI!.!.Y..o..C;.!.l.!L§. r..!J .. YAi-i§.. FiB!! loxiGily tests conducte)cJ willi samplf~ p/-f values of 
less than 4.0 relative units or greater Ihan 10.5 relative units", are rapidly lethal to salmanids Oncor!JVnchus spp .. Sec> European 
Inland Fishe,'ios Advisory Commission Working Par1y on W[~ter Qua/ily Clitoris for EurupeHn Froshwf.ltf:)r Fish, in 'WEller Ouafily 
Criteria for European Fresf1water Fish - Extreme pH Values and In/:IJnd Fis/wries", in Water Research Pergamon Press, 1969, Vot. 
3, pp 593-611. Therefore, duo to ethical treatment guide fines for animal testing (Canadian Council on Animal Core). no salmonid 
fish were unduly sacrificed in tllis lethal sample, and no fish toxicity lest was completed. 

ANAlYST: A ./'/L .. -#. Date Ov!. ';<0, ~OO .') 

RESULTS VERIFIED BY: _ .... e~'"'I?c..... ... ..t,O<~"'7l-__ 
Repor1 FIsh FF16, MayOS {/ 

Date ""3.NOV~S 
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10: Morning Star Nurseries # 4 1Folder.# 2005012291Aliquol # 129122-1 

Fish Type: Rainbow trout I Source Sun Valley Trout Farm I Balch # Sun Valley 050825T1/rbl-fw 

Initials GS/HO IVolume (kg) 35TOale 8-0cl-2005 I 

Printed 4:08 PM10/20/2005 
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i 

10: (J"'rtM'I5.f:t.- /I/~>UfC5 #'/ I Folder # ::<OOS'()/<kl"; IAliquot # I<}. 'J /;1.0l-1 
Fish Type: l'J.- _hm. ~ ISource 5"," I/ ... /~ I Batch #:;.,., Ve£&voS0'6;;J~rl(.;lI~ 
Initials tI.O. IVolume (kg) 3 .... I Date / Od ~ /tJ.~ I 

, 

Printed 1:17 PM08/10/2005 PageLof..L C. '7 
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• 

..... Envlronment Environnement 
~ Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., BG, V7H 1B1 

November 4, 2005 Folder: 200501229 

Grant Schroeder, Analyst 
Environmental Toxicology Section 
Pacific Environmental Science Centre 
Environment Canada 
2645 Dollarton Highway 
North Vancouver, Be, V7H 1 B1 

Subject: 

General: 

Purpose: 

Legal Analysis, Morning Star Nurseries 

The following were received at the Pacific Environmental Science Centre (PESC) from 
Mr. Grant Schroeder on October 4, 2005: 

200501229 129120-1 : 
A two layer liqUid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "II 2 MORNING OCT. 3/05 1425 HRS UF/UP AS" plus 
other markings. 

200501229 129121-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "3 MORNING OCT, 3/05 1430 HRS UF/UP AS" plus other 
markings. 

200501229129123-1 ; 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a while plastic screw closure, sealed with initialled tape. The 
container was alrnost full and inscribed "II 5 MORNING OCT. 3105 1810 HRS UF/UP 
AS" plus other markings. 

200501229129124-1 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a white plastic screw closure, sealed with initialled tape. The 
container was almost full and inscribed "II 6 MORNING OCT 3/05 1810 HRS UF/UP 
AS' plus other markings. 

• To analyse Sample 200501229129120-1, Sample 200501229 129121-1, Sample 
200501229 129123-1 and Sample 200501229 129124-1 for Acute Lethality to 
Oaphnla magna. 

Document I of 2 Page 1 of 2 -=.::::,.. 

I 
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•
.... Environment Environnement 
"'I'" Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarlon Hwy., N. Van., Be, V7H 1 B1 

Procedure: 

Results: 

Remarks: 

The samples were analysed for: 
• Acute Lethality to Daphnia magna using a 48-hour acute lethal static (no 

replacement) median Lethal Time (L T50) "daphnia toxicity test, performed following as 
appropriate, Environment Canada, Biological Test Methods, Report EPS 1/RM/11 
(July 1990), amended May 1996 and Report EPS 1/RM/14 Second Edition 
(December 2000) and PESC LC50DA 15.S0P. 

Daphnia Acute Lethality Test Results 

• 

• 

• 

• 

• 

At 100% concentration, the 48-hour L T50 for Sample 200501229 129120-1 was 
determined to be greater than 4 hours but less than 24 hours of exposure to Daphnia 
magna (48-hour L T50 = > 4 < 24- hours @ 100% concentration, where L T50 is the 
period of exposure estimated to be lethal to 50% of the test organisms held in a 
particular test solution). Note: There was 100% mortality after 24 hours to Daphnia 
magna exposed at 100% concentration. 
At 100% concentration, the 48-hour L T50 for Sample 200501229 129121-1 was 
determined to be greater than 4 hours but less than 24 hours of exposure to Daphnia 
magna (48-hour L T50 = > 4 < 24- hours @ 100% concentration, where L T50 is the 
period of exposure estimated to be lethal to 50% of the test organisms held in a 
particular test solution). Note: There was 100% mortality after 24 hours to Daphnia 
magna exposed at 100% concentration. 
At 100% concentration, Sample 200501229 129123-1 was not acutely lethal 'to 
Daphnia magna over 48-hours of exposure (48-hour LT50 = not acutely lethal @ 

100% concentration, where L T50 is the period of exposure estimated to be lethal to 
50% of the test organisms held in a particular test solution). Note: There was 0% 
mortality after 48 hours to Daphnia magna exposed at 100% concentration. 
At 100% concentration, Sample 200501229 129124-1 was not acutely lethal to 
Daphnia magna over 48-hours of exposure (48-hour L T50 = not acutely lethal @ 

100% concentration, where L T50 is the period of exposure estimated to be lethal to 
50% of the test organisms held in a particular test solution). Note: There was 0% 
mortality after 48 hours to Daphnia magna exposed at 100% concentration. 
There were no Daphnia magna control mortalities during the toxicity tests. 

• Sample 200501229129120-1 and Sample 200501229 129121-1 were conveyed to 
Mr. Grant Schroeder. 

• Sample 200501229 129123-1 and Sample 200501229 129124-1 were conveyed to 
Ms. Oxana Blajkevitch. 

Craig Buday, Ana st 
Environmental Toxicology Section 
Phone: (604) 924-2514 
Fax: (604) 924-2554 

Folder: 200501229 Document / of 2 Page 2 of 2 (3'..8 

/ 
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ACUTE LETHALITY TEST USING DAPHNIA MAGNA ( 48-HOUR LC50 I L T50): ANALYST LOG I REPORT 

En,'irollm~!1! CJllillc!.'! 
Paci(k: ['n~'iIQnmrmf!l.f ,ser'mwe Centre {F'ESC) 
E""If()flmefl!!.l/ T(J:.t(~logy SOlvtl(lfJ 

Co/ill lor e3I?~3JJZ f'E:J 
2645 Dol/anon HotEl' .. NnniJ VR/JCOtJY~" 
British Columbia., V7if 1131 

SITE & 

CSRII 

&:: ()./""~ 
It:> 'ilo~ 

... ./!2t.W. 

rltJMIN6 57J1R Nv&RIB" - # 2. 
Phone: 
Goples/o: 

O·BATCW 

---S"=--S~~--""'--S~.c..e,.~-.c..e,~-~--~-'-c=~~-~~~CJ 0 COMPOSITE 

DILUTION WATER TYPE: NA TURAL 

SOURCE: ." PESC WELL 0 DEIONIZED o UPSTREAM RECEIVING 

DILUTIONS MEASURED BY: 

o WEIGHT 'WHOLE SAMPLE 

cr/VOLUME 0 AGnVE INGREDIENT 

TEST ORGANISM & CULTURING INFORMATION: 

Daphnia magna (Freshwater GrusllJcean) are cultured in moderately bard 
(-10Dmg/L CaGOs) well water supplemented with vitamin 812 and SGlenium at 
20::t2"C under full spectrum Ilghling (16 hour Llghl: 8 hour Dark) at an intensity 
of approximately 500 lux, 
On Monday, Tuesday. Wednesday and Friday, ,00% of the culture water is 
exchanged and the Dapilnla are fed algae; Selenastrllm: and YT mixture (yeast­
trout I 

DILUTION WATER QUALITY: PHg,O 

TEMP. (OC) HARDNESS CONDUCTIVITY 
(as mwt. GaGO,,) 

(pS) %'0 

% mortality 7 days prior to 
testing 'l-= % 

Average number :' neonates 
per brood -,l.:",~,",,-__ _ 

Page1ol~ 
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ANALYST LOG I REPORT (DAPHNIA MAGNA) - L T50 
FOLDER#:~5(?122.."1 ALiQUOT# /2!'f/20-/'D.: t-1bRrJ11lf6 <;11IR. t1/1Ii?SCRles - ftZ 
ENVIRONMENTAL CHAMBER #: c/D'f 

SAMPLE MANIPULATIONS ~OTREQu/RED o REQUIRED 

/ 

INITIAL FINAL 

pH nd~ revired 1N HCI 
1N NaOH 

D.O. Pre-aeration Rate - 25-50 mUminute/L 
Manner of application - glass pasteur pipette 
Time of pre-Aeraliqn - ____ minutes 

Hardness ..y ~/ 
Adjusled according to Reference Method EPS 1/RM/14 Second 
Edition - December 2000. 

TEST CONCENTRATIONS AND OBSERVATIONS START DATE O'lOc.T:;a?S 

~ Item 

Control /cv% 

lest amount ef ~fV'L 

final amount 2LD~ 7,tV,.,.../:.--
Initial condo ~~P.lD \f~O 21D " 
initial pH J2 B,O -:r.G > a.t3. 
initialD.O, 1/ ~,9 1,'0 
Initial temp. I( ,,0.') IJJ.5 ) 

start time //50 I($'O 
solution appearance dfu,..,.- t;~hco~Z 

;~6).dooJ 

# of neonates (0 /0 
# ot replicates 3 .3 

cumulative mortaJities " ,2 " b1 b2 b3 ., .2 C3 ., d2 d3 .1 .2 .3 f1 12 13 

1 hour 

4 hours 0 0 0 0 0 0 t!. ), 

24 hours 0 0 0 10 10 10 e, . 
48 hours 0 0 0 - - - \.h( ). 

number Immobile ., .2 .3 b1 b2 b, " 02 ,3 d1 d2 d3 .1 .2 .3 f1 12 13 

1 hour 

4 hours 0 0 0 10 (0 Ib C'. ~. 

24 hour 0 0 0 - - - e· g. 

48 hours 0 0 0 - - - \.\, 

total dead & Immobile 0 0 0 ID /0 10 
IInal condo ~p.ID 450 ISO 
linal pH 'Z8 ~,\ I\! ?? /!.e. . 
Iinal D.O. II ~.6 :~:8 
IInallemp. 1/ ;).0:,. J 21',3 

Report Daphnia LCSODA15,Jun.05 ~ -4d,w n .rk.); ,......-.,,; 6 ... r. Page~ol . . MOE-2014-00237 
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ANALYST LOG I REPORT (DAPHNIA MAGNA) 
FOLDER #:2PD5o{2Zj ALIQUOT# J 29120-/ /D.: 

DESCRIPTION OF TEST FACILITIES & CONDITIONS: 
Testing is performed in controlled (temperature, illumination level and photoperiod) environment rooms adjacent to the daphnia 
culture area. Test vessels are 250 mL borosilicate glass beakers covered with plastic Petri® dish lids. Ten neonates are introduced 
in 200 mL of test solution per test vessel 10 achieve 20 mL of solution per daphnid. 

Aeration: There is no aeration 01 the test vessels during the 48 hour test period. 
pH adjustment: The samples are normally tested without pH adjustment. However, if both pH-adjusted and non-adjusted tests are 

run, a description of the pH adjustment procedure will be found in the NOTES section below. 

PROTOCOL USED: 
Tests are performed 'following our laboratory Standard Operating Procedures (SOPs) and where appropriate, the Environment 
Canada Biological Test methods, Report EPS 1/RMl11 July, 1990, amended May, 1996 and Reference Method EPS l/RM/14 
Second Edition - December 2000. Test organism "good husbandry practices" followed are also described in our laboratory SOPs. 

SOP or TEST METHOD DEVIATION DETAILS; 

REFERENCE TOXICANT: Chemical used: M..c(lXd'vp"- Date of test: 1,?oq-z.a75: 
48 hr (Static) LC50 = 5", 9 'fj /L concenlration. 195% confidence limits: s: ~IJA.. & 6. ra/4 
Historic geomelricmean (n =;!.O ) LC50 and warning limits (±2SD): ..r.9Jl /L _ (± t:7'f:f/L ) 

ANALYSIS RESULTS: 6inat o Preliminary o Special. See below 

48 hr (SIalic) LC50 = - concentration. [95% confidence limits: - & - 1 
Where the medf<m lethal cOllcentration (LC50) is the concentration of material in WElter that is calculated to be leth".]l to 50% of 
tile test organisms over an exposure period of 48 hours. 

48 hr (SIalic) LT50 = ~ r < 2'1 k!,![Sc /tl1% - ~ 

at concentration. [95% confidence limits: & 1 
Where the median letha/lime (L TSO) is the period of exposure calculated to bEt lethal io 50'/...; of the test organisms held in a 
particular test solution 

Mean percentage mortality at 100% sample concentration: (<<J' % 

The statistical method used was: .---
The CETtS 1.1.1 computer program by"Tldepooi Scientific Software 2005 was used to calculatH the test result 

Status of Control daphnia: No /!1OC t..;;'viu. /l.O~ ~OV{ 
7 

Mean percentage mortality in the Control: 0 % 

NDTES: s;.. f~ ~~ .. ,,/~~ ~~a~ 
~~~~~"7~~~'~ ~A:~'~, 

II 0 Testing was subcontracted (with ewthorization) 10:. 

ANALYST: e.~ 
RESULTS VERIFIED BY: ~ 
Report Daphnia LC50DA15,Jun.05 

--

Date _--':c/--,~-",(J=t;;,,~-=~.s-c 

Date _./-'M'-'w:<....:.!; . .;)...::;,Ll.lo<...,LL-_ 

""""'" fj A 0....-

. --.--- .-.- - .. _-

page~or~ 
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ACUTE LETHALITY TEST USING DAPHNIA MAGNA ( 48-HOUR LC50 I L T50): ANALYST LOG I REPORT 

Er."ironmerr/. Cllllnda 
f'llcific E"nvironmen!;il! Soiance Cenlm (PESC) 
b)"'j,"'()rut!o),'llal T()xfC()logyS"~'1lOn 

Col!aior /,3J'_l(}/>_J- rz ~6t:J 
2ii<5 Dol!lJrton f-Iwy .• Norlh V"IlCO!lI'(,'( C8R!I 
Bnrish Columbifl. V7H 1EJ I 

CLIENT: 

DILUTION WATER TYPft NATURAL 

SOURCE: oTPESC WELL 0 DEIONIZED o UPSTREAM RECEIVING 

BIOASSAY TEMP.(" C): 
'3O:t:2-

DILUTIONS MEASURED BY: 

o WEIGHT ~HOLE SAMPLE 

~OLUME 0 ACTIVE INGREDIENT 

TEST ORGANISM & CULTURING INFORMATION: 

Daphnia magna (Freshwater Crustacean) are cultured In moderately [lard 
(-100mg/l CaG03) well ..,· ... ateT supplemented with vitamin B12 and Selenium at 
20:t2"C under full spectrum lighling (16 hour Ught : 8 hour Dark) at an intensity 
of approximately 500 lux. 

On Monday. Tuesday, Wednesday and Friday, 100% of the culture waler is 
exchanged and 1he Dapl1nla are fed algae; Selenastrum: and YT mixture (yeast· 
trout chow). 

DILUTION WATER QUALITY: 

D.O. 
(mgl7..) 

~'7 

TEMP. roC) HARDNESS 
(8.smg.t1. CaCO,.) 

~.3 ;vltv 

CONDUCTIVITY 

(pSY80 

% mortality 7 days prior to 
testing ?- % 

Time to lirst brood 
'7 days 

Average number 01 neonates 
per brood ~:2c=3,,-__ _ 

Page1O/~ 
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ANALYST LOG I REPORT (DAPHNIA MAGNA) • LT50 
FOLDERN: P71>!OI2:.1.1-AUOUOTIl/ 2'1/21-110.: t1ol<rJ,tJG sTtll'< j.l(/I.~E~(~?- 113 
ENVIRONMENTALCHAM8ERII: ct09 

SAMPLE MANIPULATIONS crt::or REQUIRED DREOUIRED 

INITIAL FINAL 

I p~ 1'Ia$ f<t,1/1~ IN Hel 
IN NaO~ 

D,O, 

/ / 
Pre·aera1ion Rate - 25-50 mUmiflUte/L 

! 
Manner or application - glas.s pasteur pipette 
TIme 0' pre-Aeratio.n -__ ,_ minutes: 

Hardness L b 1 Adjusled according 10 Relerence Melhod EPS l1RW14 S<Jeond 
I Edition - December 2000. . ... 

TEST CONCENTRATIONS AND OBSERVATIONS 

~ Control 
ledla ! 

Item 

test amount ! {Zf -u=,..,L-
I final amount -;m,..c. 2PJ~ I 

Initial cond, Equlp,ID 
is: lfOO '2-20 IJ 

! initial pH 
~ g,o 1.S I(,r.e, 

. initial D.O. /I ~.4 -::r.b ) 

Inltlallemp. II ]D,?> 20.'3 
, 

1 slllrt time ;JrO /2.80 

~ solution appearance dfu.f i'a1-~bf:;;;::I"f' ! 

..N.AQ" "'"'" 1 

i # of neonates 
1 

/0 /0 
i ;# at replicates 3 I 3 

cumulative mortalities " at 
1 I as ., .2 b3 " c2 .. ., d2 d3 ., e' .. 11 f.1. 

! 1 hour 

4 hours 0 0 0 0 0 0 e .. 
.... 

24 hour. 0 0 0 10 ~ !1C7 e, ~ 1 

48 hours 0 0 0 
~ - - 1 

number Immobile ., '" ., bl ., .. " .. ., 1112 .J ., .2 •• 11 12 

1 hour 

4 hour. 0 0 0 Iff Ii!' c;* e. B. 

24 hour 0 0 0 - - - e. B. 

48 hours 0 0 0 - - -
! loIIIi dead & Immobile 0 0 0 /0 It) 10 

finaieand. i'l!!lp.ID 450 170 
IlnalpH 

Z8 <6. i .7,5 ,'" - . 
final D.O. r; <6·5 5.5 ! 

, 

I 

.. 

c--

.. 

llnaltemp. II :.to.'t" " Report DaphnIa LO 
7£;, r 

/;.,.~;/ zLd ,,,,,ds.....,i,... ...... p",", .... .. ~ ~t5 
el) 6A (V,7J fwr/~ · 
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ANALYST LOG I REPORT (DAPHNIA MAGNA) 
FOLDERH:240SoI2Z"I ALlOUOTH/291Z/-/ID,: Ho/C,v;LV6 :)"7'412 #v!CscI'CICS - -#3 

DESCRIPTION OF TEST FACILITIES & CONDITIONS: 
Testing is performed in controlled (temperature, illumination level and photoperiod) environment rooms adjacent 10 the daphnia 
culture area. Test vessels are 250 mL borosilicate glass beakers covered with plastic Petri® dish lids, Ten neonates are inlroduced 
in 200 mL of test solution per test vessel to achieve 20 mL of solution per daphnid. 

Aeration: There is no aeration of the test vessels during the 48 hour test period. 
pH adjustment: The samples are normally tested without pH adjustment. However, it both pH-adjusted and non-adjusted tests are 

run, a description of the pH adjustment procedure will be found in the NOTES seelion below. 

PROTOCOL USED: 
Tests are performed following our laboratory Standard Operating Procedures (SOPs) and where appropriate, the Environment 
Canada Biological Test methods, Report EPS 1fRM/11 July, 1990, amended May, 1996 and Reference Method EPS lIRMl14 
Second Edition - December 2000. Test organism "good husbandry practices" followed are also described in our laboratory SOPs. 

SOP or TEST METHOD DEVIATION DETAILS: 

REFERENCE TOXICANT: Chemical used: Alcc.C(~v~ .c:40,.;,L~ Dale of test: /,,?ocr~ 
48 hr (Slatic) LC50 = ~. 9 ~ /L concentration, [95% confidence limits: 52:J/L & 6, ~4i 
Historic geometric maan (n = '2'0 ) LC50 and warning limits (±2SD): £9fj& (± 0. %4- ) 

ANALYSIS RESULTS: rJ!i='naf o Preliminary o Special, See below 

48 hr (Slatic) LC50 = concentration. [95% confidence limits: .---& /' 1 
Where the median letha} (' .. oncentmtion (LGSO) is UJe concentration of materia.l ill wafer thai Is calculated to be ietha.1 to 5tY?'o of 
ilw test org~nlsms over an exposure pen'od of 4£l Ilcurs. 

48 hr (Static) LT50 = ~ 1IA'c; ..t:.. :zfh at /tV%' concentration. [95% confidence limits: ....--_ 
& ---- 1 

Where tile medlall lethal time (L T50) is the period of exposure calculllted 10 be lethal to 50% of the test organisms heid jn a 
particuJar test so/utton 

Mean percentage mortality at 100% sample concentration: Ia? % 

The statistical method used was: "r-
The CETlS 1.1.1 computer prognml by Tidepool SciHntific Soflwar0 2005 was used to calculate the t<lSI result. 

Status of Control daphnia: /Vi? r?1-ifti...- /, , I ~ ~ /l~~ ~ V:dr' 

Mean percentage mortality in the Control: 0 % 

NOTES: s-.-, 1'£ .,( ~ aieO-O'<6ok ~n~;oLJd" 
~ , p~~r~g;!::?~i 'Z:1;/ifi!JZ~"'~ 

o Testing was subcontmcted (with a.uthorization) to: __ 

ANALYST: t?~ 
'RESULTS VER,IFIED BY: .¢~'-"Z 
Repol1 Ouphnla LCSOOA15,Jun.05 

-- -

Data /f'a::r;v::os 
Date ...,<;p,~',.I~~;!c..:'~S-_ 

,...~~ 

page~ofl 

, , 

MOE-2014-00237 
Page 102



:~~:,~,~,:~AUTYTEST USING DAPHNIA MAGNA (48-HOUR LC501 L::~~: A?;S&:~~~~~{O I] 
f'adic ErwimwlJl'Hll{j} $CU)J)CfJ CenlftJ {PEtie} 
En";rt;n;mUl4ii ToxtrokJgy SecfJi)(1 / 2 
284" DQL'<lrWtl t1w}'" North Vil!l('O:"YCf OSf"." "'"'"'""./... , ___ ''tfL_ 
Gliltfirl Co!;r.nbJil_ ¥TN 1lH 

FOLDER CUENT: 

~~~;;~~~~~~~~~~==========~ __ ~~/A~~~ 

DILUTION WATER TYPE: 

SOURCE: IWPESC WELL o DEIONIZED IJ UPSmEAM RECEIVING 

DILUTIONS MEASURED BY: 

IJ WEIGHT 

f.l'{;OLUME 

"'WHOLE SAMPLE 

IJ ACTIVE INGREDIENT 

TEST ORGANISM 8. CULTURING INFORMATION: 
Daphnia magna (Freshwaler Cfustacea(1) ara cultured In moderately hard 
(-100mgll CaCOs} well water surptEm.3nted with vitamIn 812 and Selenium at 
2O::2~C under full speotrum lighting (1 G hOUf LIght 8 hour Dark) at an intensity 
of app10xlmalety 500 lux. 
On Monday. TlIosday. Wedne:sday and Friday, 100% of the culture water is 
exchaog{fd and the Daphnia are feel algae; Salonastturn; and Yr rnrxlure {yeast· 
troul 

DILUTION WATER QUALITY: pH 
'iJ.o 

D.O. 
(mgIL) 

f!.1 

. 1EMP. ("C) HARDNESS CONDUCTIVITY 
(lI$ tnl}'I. C.CO~ (pS) 

qgo 

Age of adults supplying 
neonales :;:'~3 _ 

% mortality 7 days prior 10 
tesNng:? % 

7Jme to firs! brood -:r days 
Average number of neonates 
per brood ---,::z.....,..3,,-__ 

Page 1 of-.3.-
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ANALYST LOG I REPORT (DAPHNIA MAGNA) - LT50 
FOLDER#: ;!OOS0l2Z"! AUQUOTN /2 <;;23-/,0.: dOt?;v'IN (, ~ rl1({. NU,e.sG~/a - #-5 
ENVIRONMENTAL CHAMBER #: C(09 

SAMPLE MANIPULATIONS .g;:;;;TREQUIREO 

I 

o REQUIRED 

INITIAL FINAL 

pH ~f'< ~v'\'d 1N Hel 
1N NaOH 

D.O. 

I / 
Pre·aeration Rate - 25-50 rnUrninute/L 
Manner of applicalion - glass pasteur pipette 
Time of pre-Aeratio.n - minutes 

Hardness ~. ~. Adjusled according to Reference Method EPS 1IRM/14 Second 
Edition - December 2000. 

TEST CONCENTRATIONS AND OBSERVATIONS START DATE 00/' ocrux>S 

~ Control 
/m'70 Item 

test amount F? ;;m",C-
final amount ZQ?,..£-- ;!tI7 ",t:..--

initial condo ~jP.ID I{W 1-50 ) 
Initial pH 

26 S,O 1.5 <".b~ , 
Initial D.O. II 136 8.5 
InitIal temp. II J(),t{ n~ J 
start time /2../0 /2.JO 

solution appearance c.i!e.c-.-- pok.. -aetl ..... 
no Io..f..;" ....,.( "-<!L/ 

It of neonates /0 /D 
It of replicates :3 3-
cumUlative mortalities " .2 .3 ., b2 .3 c1 c2 c3 ., .2 .3 ., .2 e3 11 f2 13 

1 hour 

4 hours 0 0 0 0 0 0 d!.B 

24 hours 0 0 0 0 0 0 c:,s 
48 hours 0 D 0 0 0 0 \-I.e. 
number Immobile ., .2 .3 ., b2 .3 c1 c2 c3 ., d2 .3 e1 e2 .3 f1 f2 13 

1 hour 

4 hours 
, a 0 0 0 0 a e. 

24 hour 0 0 0 0 0 0 e.§ 
48 hours 0 0 0 0 0 0 ~.c. 

total dead & Immobile 0 0 0 0 0 0 {to 
final condo E~~ID i10n ;:)L.f 0 J 
final pH a~ 'is' .\ qU 11.0. 

Dnal D.O. \I 1,5 'V3 
final temp. \I J.O.~ a.o.Lf . 

Report Daphnia LC50DA15,Jun.05 Page ~of....:s.....-
e, {S. 
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ANALYST LOG I REPORT (DAPHNIA MAGNA) 
FOLDER#:?q)1o/7z9 ALiQUOT# /211Z]-/ID.: fflM/AIb f--r;£e ;Vt/£5E,e/E~ - /1.5 

DESCRIPTION OF TEST FACILITIES & CONDITIONS: 
Testing is performed in controlled (temperature, illumination level and photoperiod) environment rooms adjacent to the daphnia 
culture area. Tesl vessels are 250 mL borosilicate glass beakers covered with plastic Petrj® dish lids. Ten neonates are introduced 
in 200 mL of test solution per test vessel to achieve 20 mL of solution per dajjhnid. 

Aeration: There is no aeration of the test vessels during the 46 hour test period. 
pH adjustment: The samples are nonnally lested without pH adjustment. Howevor. if both pH-adjusted and non-adjusted tests are 

run, a description of the pH adjustment procedure will be found in the NOTES section below. 

PROTOCOL USED: 
Tests are performed rollowing our laboratory Standard Operating Procedures (SOPs) and where appropriate, (he Environment 
Canada Biological Test methods, Report EPS 1/RM/11 July, 1990, amended May, 1996 and Reference Method EPS 1/RMI14 
Second Edition - December 2000. Test organism "good husbandry praclices" followed are also described in our )aborarory SOPs. 

SOP or TEST METHOD DEVIATION DETAILS' 

REFERENCE TOXICANT: Chemical used: }./o-el ~~c£!d7'"01& Date of test: a:J- 12/0<; 
48 h' (Static) LC50 - 5.9 @ It- concenl,ation. 195% confidence limits: S, 2ai & 6.7;41 
Histo,ic geometric mean (n ~ .~ ) LC50 and warning limits (±2SD): S. /t.- I± 0, '2---' _) 

ANAL YSIS RESULTS: 6inat o Preliminary o Special, See below 

48 hr (Static) LC50 = ------- concentration. [95% confidence limits: 
Where the medhm letha.l concentration (LC50) is the concentriitiolJ of maten'al in wafer that is c..alcula.fed to be let/lal to 50~"<, of 
the test organisms over an exposure periocl of 48 flOlirs. 

48 hr (Static) LT50 ~/JL"/IlG.jp/~ kJ!.Jt 1m"/{, concentration. [95% confidence limits: /' & / I 
Where' the medfii/J Jefhal time (LT50) is the period of exposure c.a/cufatr}[1 /0 be fethal to 50% of the lest organisms helef in a 
panico/ar test solution. 

Mean percentage mortality at 100% sample concentration: _---'0""'_ % 

The statistical method used was: ___ ~/""-___________ _ 

The CETrS 1.1.1 computer program by Tidepoo) Scientific SoNwaro 2005 was used to calculato HlO lost result. 

Status of Control daphnia: AIo r>'-" r~ II -I; '€dV ria r ~ ~/o v r 
Mean percentage mortality in the Control: 0 % 

NOTES: ___________________ ~ _____________ _ 

o Testing was sUbcontracted (with a.ufhonza.uon) to: _._._ ._ ... _. ___ . _______________ . ___ "._. 

ANALYST: e. Af'_ ...t. ~ 
RESULTS VERIFIED BY: d_J<'?,L./J!... 
Report Daphnia LCSODA15,Jun.05 
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DILUTION WATER TYPE: NATURAL Q RECONSTITUTED WATER BIOASSA Y TEMP.I" C): 
~ti!:::::::. SOURCE: aj,ESG WELL Q DEIONIZED 0 UPSmEAM RECEIVING 

DILUTIONS MEASURED BY: 

Q WEIGHT iil'WHOLE SAMPLE 

~OLUME 0 AG71VE INGREDIENT 

TEST ORGANISM & CULTURING INFORMA nON: 
Daphnia magna. (Freshwater Crust.acean) afO c~Hured in moderately hard 
(",,100mgll CaC03) well water supplAmented wilh vitamln B12 and Selenium al 
201:2"0 under full spt'!ctrum lighting (16 hOUf light: 8 hoor Dark) at an in1ensil,/ 
of approximato!y 500 luX", 
On Monda}'. Tuusda:y, Wednesday and Friday, WO,:,;' of the culture wafer :s 
exchanged and the Daplmia are feci algae; Sslenaslrurn: ana YT mixture (yeast­
trout 

DILUTION WATER QUALITY: 

D.O. 
(mOiL) 

9.? 

TEMP. I'G) HARDNESS 
(as mwt CflCO;J 

pH e.o 
CONDUCTIVITY 

IPS) f/tlo 

Age of adults supplying 
I18Ofl8.tes z.'.3 weeks 

% mortality 7 days prior to 
tesffng .,..-" % 

11me to 6rst blood 
!j< days 

Average number of neonalss 
per brood --,Z;"=i3,-__ 

e.g,. 
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ANALYST LOG I REPORT (DAPHNIA MAGNA) - L T50 
FOLDER #: 2o?~olkLo., AL/QUOT# f 2q'7-~-1 10.: HO&/'1',.vG 5711;( ,..vV&-G..et'<=5" - $16 
ENVIRONMENTAL CHAMBER #: C/O? 

SAMPLE MANIPULATIONS ~O"iREQUIRED 
I 

o REQUIRED 

INITIAL FINAL 

pH I\~ N f-'t" i r<'J lN Hel 
lN NaOH 

D.O. Pre-aeration Rate - 25-50 mUminute/L 
Manner of applicalion - glass pasteur pipette 
Time of pre-AeraUon - minutes 

Hardness ol ..,y Adjusted according to Reference Method EPS 1IRM/14 Second 
Edition - December 2000. 

TEST CONCENTRATIONS AND OBSERVATIONS START DATE O'lOC-TJU05 

~ 
Control lco% Item 

test amount ff Z61?-£ 
'inal amount ZCO~L ZCV--c 
initial condo ~UiP.lD l('30 1.-~O 
initial pH :zs YlD 1:0 ( 

initial D.O. 1/ 6.0 2fJ.6 
initial temp. 1/ zay f{.c.; 
start time /')..7£7 IZZO 
solution appearance dJu,-r (,"t "f"1"..> 

IV> ..,i« ",,<ori K4.-' 

It 01 neonates /0 /D 

It at replicates 3 3 
cumulative mortalities " ., ., ., ., b3 " " " ., .2 ., ,1 " " f1 12 13 

1 hour 

4 hours 0 0 0 0 0 0 e..6. 
24 hour. 0 0 0 0 0 0 ~.t. 

48 hours 0 0 0 0 0 0 \.Ie 
number immobile " ., ., ., b2 ., " " " ., .2 ., " '2 ., f1 12 f3 

1 hour 

4 hours 0 0 0 0 0 0 e£.. 

24 hour 0 0 0 C! 0 0 e ~ 
I 

48 hours 0 0 0 0 () 0 11.\.0. 
total dead & Immobile 6 0 0 0 0 0 If,( 
Iinal condo Eq~~'D LJSb ;;2 SO J 
!lnaipH 

':1<;<- "6.1 <;(.<+ 11.0 • 
Iinal D.O. II 'b.6 "b-t; 
Iinal temp. II ;}"O.c, "d-O,(p IJ 
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ANALYST LOG I REPORT (DAPHNIA MAGNA) 
FOLDER #:2~o /2~ ALIQUOTH /29/7-<;- ( ID.: 

DESCRIPTION OF TEST FACILITIES & CONDITIONS: 
Testing is performed in controlled (temperature, illumination level and photoperiod) environment rooms adjacent to the daphnia 
culture area. Test vessels are 250 mL borosilicate glass beakers covered with plastic Petrr&' dish lids. Ten neonates are introduced 
in 200 mL of test solution per test vessel to achieve 20 mL of solution per da'phnid. 

Aeration: There is no aeration of the test vessels during the 48 hour test period. 
pH adjustment: The samples are normally tested without pH adjustment. However, if both pH~adjusted and non~adjusted tests are 

run, a description of the pH adjustment procedure will be found in the NOTES section below. 

PROTOCOL USED: 
Tests are performed following our laboratory Standard Operating Procedures (SOPs) and where appropriate, the Environment 
Canada Biological Test methods, Report EPS 1/RM/11 July, 1990, amended May, 1996 and Reference Method EPS 1/RM/14 
Second Edition M December 2000. Test organism "good husbandry practices" followed are also described in our laboratory SOPs. 

SOP or TEST METHOD DEVIATION DETAILS: 

REFERENCE TOXICANT: Chemical used: N",,-C( &'/;;,,~d!n,k) Date 01 test: Oct 12/0~ 
48 hr (Static) LC50 = 5, Gf ~ /L- concentralion. [95% ~nlidenc:.timits: 5. ¥& 6. :1'04"-1 
Historic geometric mean (n =--=-l LC50 and warning limits (±2SD): ~'7;j,4:: I± 0_ .-t.$/C- ) 

. ANALYSIS RESULTS: ~;nal o Preliminary o Special, See below 

48 hr (Stalic) LC50 = --- concentration. [95% confidence limits: --& - I 
Where the median lethal concentration (LGSO) is Ihe concentration of maleriaf ill ~';latel that is caiculafed to be lethal to 50·\, of 
tile lest organisms over an exposure period of 48 hours. 

48 hr (Sialic) LT50 =/'J,i Ac~1ekLefJ .... lat /tV~ concentration. [95% confidence limits: --& - 1 
Wl,ere Il7e median letha/limJ'fL T50) is the period of exposure calculated to be lerhal to SOC,,:, of the rest organisms l7elel in a 
particular test soluOon 

Mean percentage mortality at 100% sample concentration: 0 % 

The statistical method used was: /' 
The CETtS 1.1.1 computer program by Tidepool SdentiHc Softvmm 2005 was used to calculate the test result 

Status of Control daphnia: /lie moc!o-/;!,'eo 
:/ 

/ldr",o-!. k~v'/i>vr 
Mean percentage mortality In the Control: _~ % 

NOTES: 

o Testing was subcontalcted (with authorization) to: ... __ 
••••• M .. •••••••••• __ M ..... -----_ .... _---------_ .... __ .. _------- -_. _._.,_ .. _."-_ ... "--

ANALYST: c!'.~ 
RESULTS VERIFIED By:4- =z.­
Aspor! Oaphnla LC500A15,Jun.05 P8ge~Or~ 

II 
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•'*-. Environment Environnement 
".. Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., BC, V7H 1B1 

November 2,2005 Folder: 200501229 

Mr. Grant Schroeder, Analyst 
Environmental Toxicology Section 
Pacific Environmental Science Centre 
2645 Dollarton Hwy 
North Vancouver, BC, V7H 1 B1 

Subject: 

General: 

Purpose: 

Legal Analysis, Morning Star Nurseries 

The following were received at the Pacific Environmental Science Centre (PESC) from 
Mr. Grant Schroeder on October 4, 2005: 

200501229129120-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "# 2 MORNING OCT. 3/051425 HRS UF/UP AS" plus 
other markings. . f 

200501229129121-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "3 MORNING OCT. 3/05 1430 HRS UF/UP AS" plus other 
markings. 

The following were received at the Pacific Environmental Science Centre (PESC) from 
Mr. Craig Buday on October 4, 2005: 

200501229129123-1: 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a white plastic screw closure, sealed with initialled tape. The 
container was almost full and inscribed "# 5 MORNING OCT. 3/05 1810 HRS UF/UP 
AS" plus other markings. 

200501229 129124-1: 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a white plastic screw closure, sealed with initialled tape. The 
container was almost full and inscribed "# 6 MORNING OCT 3/05 1810 HRS UF/UP 
AS" plus other markings. 

• To analyse Sample 200501229 129120-1 and Sample 200501229 129123-1 for the 
presence of Petroleum Hydrocarbons. 

• To identify the type(s) of any Petroleum Hydrocarbons found in Sample 200501229 
129120-1 and Sample 200501229129123-1. 

• To analyse Sample 200501229 129121-1 and Sample 200501229 129124-1 to 
determine the concentration of Oils & Greases and Hydrocarbons. 

Document _-'-_ of 2 
. f -- ,Il 
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•
.... Environment Environnement 
~ Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., Be, V7H 1B1 

Procedure: 

Results: 

Conclusions: 

Remarks: 

The samples were analysed for: 
• Petroleum Hydrocarbons using High Resolution Gas Chromatography with Flame 

Ionization Detection (HRGC·FID) in accordance with PESC Hydrocarbons & 
Petroleum Products Identification Method V 3.5. 

• Oils & Greases and Hydrocarbons using Infrared Spectrophotometry (IR) guided by 
PESC Oils & Greases and Hydrocarbons Method V 3.1. 

Petroleum Hydrocarbons Identification Results 

Note: All nC hydrocarbon designations represent approximate ranges and not absolute 
values. 

• Sample 200501229 129120-1 provided a "HRGC-FID" pattern characteristic of 
Petroleum Hydrocarbons predominantly within the range of Diesel fuel (with a 
hydrocarbon range from nC-9 to nC-24). 

• Sample 200501229 129123-1 did not provide a "HRGC-FID" pattern characteristic of 
Petroleum Hydrocarbons .. 

Table 1: Oils & Greases and Hydrocarbons Results' 

200501229 200501229 
Parameter 129121-1 129124-1 

(mg/L) (mg/L) 
Oils & Greases (O&G) 985,000 <0.5 

Hydrocarbons (HC) 985,000 <0.5 
• Note. 

• The "<" indicates that no determined amount was found 
above the Method Detection Limit (MDL) or Limit of 
Quantitation (LOQ) shown. 

• Sample 200501229129120-1 contains Petroleum Hydrocarbons. 
• The Petroleum Hydrocarbons found in Sample 200501229 129120-1 provided a 

chromatogram characteristic of Diesel fuel and were within the range of standards 
currently in use at PESC. Other types of fuels such as Furnace oil or mixtures of 
fuels may also fall within the Hydrocarbon range of this sample. 

• The samples were conveyed to Mr. Grant Schroeder. 

{/', ,,!~f , ~,~/~/ 
;{ ((/(7;/(" ,0 /e{/ 

',' '/',', / / 

Oxana Blaj~/vitch,Knalyst 
Chemistry Section 
Phone: (604) 924-2595 
Fax: (604) 924-2555 
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•'*-. Environment Environnement 
".. Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., BC, V7H 1B1 

November 2,2005 Folder: 200501229 

Mr. Grant Schroeder, Analyst 
Environmental Toxicology Section 
Pacific Environmental Science Centre 
2645 Dollarton Hwy 
North Vancouver, BC, V7H 1 B1 

Subject: 

General: 

Purpose: 

Legal Analysis, Morning Star Nurseries 

The following were received at the Pacific Environmental Science Centre (PESC) from 
Mr. Grant Schroeder on October 4, 2005: 

200501229129120-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "# 2 MORNING OCT. 3/051425 HRS UF/UP AS" plus 
other markings. . f 

200501229129121-1: 
A two layer liquid comprised of a small opaque upper layer and a large semi-clear 
lower layer having settled particulate, in a one litre cylindrical amber glass container 
having a white plastic screw closure, sealed with initialled tape. The container was 
almost full and inscribed "3 MORNING OCT. 3/05 1430 HRS UF/UP AS" plus other 
markings. 

The following were received at the Pacific Environmental Science Centre (PESC) from 
Mr. Craig Buday on October 4, 2005: 

200501229129123-1: 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a white plastic screw closure, sealed with initialled tape. The 
container was almost full and inscribed "# 5 MORNING OCT. 3/05 1810 HRS UF/UP 
AS" plus other markings. 

200501229 129124-1: 
A clear liquid having settled particulate, in a one litre cylindrical amber glass 
container having a white plastic screw closure, sealed with initialled tape. The 
container was almost full and inscribed "# 6 MORNING OCT 3/05 1810 HRS UF/UP 
AS" plus other markings. 

• To analyse Sample 200501229 129120-1 and Sample 200501229 129123-1 for the 
presence of Petroleum Hydrocarbons. 

• To identify the type(s) of any Petroleum Hydrocarbons found in Sample 200501229 
129120-1 and Sample 200501229129123-1. 

• To analyse Sample 200501229 129121-1 and Sample 200501229 129124-1 to 
determine the concentration of Oils & Greases and Hydrocarbons. 
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.... Environment Environnement 
~ Canada Canada 

Pacific Environmental Science Centre 
2645 Dollarton Hwy., N. Van., Be, V7H 1B1 

Procedure: 

Results: 

Conclusions: 

Remarks: 

The samples were analysed for: 
• Petroleum Hydrocarbons using High Resolution Gas Chromatography with Flame 

Ionization Detection (HRGC·FID) in accordance with PESC Hydrocarbons & 
Petroleum Products Identification Method V 3.5. 

• Oils & Greases and Hydrocarbons using Infrared Spectrophotometry (IR) guided by 
PESC Oils & Greases and Hydrocarbons Method V 3.1. 

Petroleum Hydrocarbons Identification Results 

Note: All nC hydrocarbon designations represent approximate ranges and not absolute 
values. 

• Sample 200501229 129120-1 provided a "HRGC-FID" pattern characteristic of 
Petroleum Hydrocarbons predominantly within the range of Diesel fuel (with a 
hydrocarbon range from nC-9 to nC-24). 

• Sample 200501229 129123-1 did not provide a "HRGC-FID" pattern characteristic of 
Petroleum Hydrocarbons .. 

Table 1: Oils & Greases and Hydrocarbons Results' 

200501229 200501229 
Parameter 129121-1 129124-1 

(mg/L) (mg/L) 
Oils & Greases (O&G) 985,000 <0.5 

Hydrocarbons (HC) 985,000 <0.5 
• Note. 

• The "<" indicates that no determined amount was found 
above the Method Detection Limit (MDL) or Limit of 
Quantitation (LOQ) shown. 

• Sample 200501229129120-1 contains Petroleum Hydrocarbons. 
• The Petroleum Hydrocarbons found in Sample 200501229 129120-1 provided a 

chromatogram characteristic of Diesel fuel and were within the range of standards 
currently in use at PESC. Other types of fuels such as Furnace oil or mixtures of 
fuels may also fall within the Hydrocarbon range of this sample. 

• The samples were conveyed to Mr. Grant Schroeder. 
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November 21, 2005 
File: 647-001.01 
Ministry File: DGIR501860 

Morning Star Nurseries Ltd. 
1350 176'"' Street 
Surrey, Be V3S 9S7 

Attention: Mr. Peter Denhaam 

Dear Mr. Denhaaru, 

L'1 
HEMMERA 

RE: Post-Spill Investigation and Monitoring 
1350 & 1380 176'h Street, Surrey, Be 

On the morning of October 4'h, 2005, Hemmera Envirochem Inc. (Hemmera) was retained/by 

Morning Star Nurseries Ltd. (Morning Star) to provide guidance during the course of an 

emergency spill clean up. The following letter provides a summary of steps taken to address the 

off-site migration of fuel oil, monitoring results and recommendations. The letter comprises the 

following sections: 

Section 1 Background 

Section 2 Initial Assessment - October 4,2005 

Section 3 Post-Emergency Program 

Section 4 Follow-up Assessment and Rationale 

Section 5 Results 

Section 6 Discussion 

Section 7 Conclusions and Recommendations 

1.0 BACKGROUND 

A release occurred on or shortly after the evening of September 30'\ 2005 when a valve was 

accidentally left open during the transfer of fuel oil (No. 2 Fuel Oil) from a main tank to an 

auxiliary tank. Between 1000 and 6000 litres of fuel oil was released in the vicinity of the boiler 

room until the valve was shut on the morning of October 3,d, 2005. The fuel oil (product) 

Hemmera Envirochem Inc. 
Suite 250, 1380 Burrard Street 

Vancouver, Be V6Z 2H3 

Telephone 604.669.0424 

Facsimile 6°4.669.°43° 
www.hemmera,(om , 

! 
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Morning Star Nurseries Ltd. 
Po.rl-Spill Investigation and Monitoring 
1350 & 1380 J761h Street, Surrey' Be -2-

Hemmera Envirochem Inc. 
File: 647-001.01 
November 2005 

rnigrated from the release location primarily via a network of drain tile beneath the southwest 

corner of the greenhouses at 1380 176th Street and east along drain tile/storms sewer lines 

towards a ditch. An emergency spill response ensued, involving several parties, to recover 

product from the ditch and to halt the discharge of product into the ditch. Morning Star Nurseries 

provided a detailed statement describing these events to Mr. Jack Trudgian, Conservation Officer 

with the BC Ministry of Environment. 

2.0 INITIAL ASSESSMENT - OCTOBER 4,2005 

On October 4th
, 2005 Hemmera conducted an initial walk-through of the affected area beginning 

at the release site, along the drain tile to the ditch and downstream to Sam Hill Creek. 

Observations suggested that product entered the ditch from a single discharge pipe and was 

transported downstream towards Sam Hill Creek. 

I 
The discharge pipe at the ditch had been blocked with a 90° elbow and a total of six sandbag 

berms functioning as product skimmers had been installed on the ditch and Sam Hill Creek. The 

berms served to slow the downstream movement of product and to facilitate in its collection. 

The ditch conveys water a distance of approximately 475 metres before discharging into the 

creek. The ditch charmel is constrained between well-defined banks with a gradually increasing 

gradient toward Sam Hill Creek. Ditch substrates consist of mixed gravelly fines with some 

organic detritus. From the ditch confluence, Sam Hill Creek conveys water approximately 930 

metres eastwards before discharging into the Little Campbell River. The charmel of the creek is 

wider with sl0wer moving water and substrates have a high proportion of silty filles and organic 

material. At approximately 100 metres from the ditch/creek confluence, Sam Hill Creek becomes 

a wet grassy depression between two pasture fields with the charmel as wide as 50 metres in 

places. These waterbodies are depicted in relation to the release location on Figure 1. 

A rapid w~tercourse assessment showed that evidence of surface oiling was present in the ditch 

from the discharge pipe to Sam Hill Creek (approx. 475 metres), and in the creek from the 

confluence to approximately 130 metres downstream. Qualitative stream oiling observations in 

the ditch and creek are provided in Table 1. Product recovery efforts (i.e. use of skimmer berms 

and absorbent pads/booms) in combination with the shallow gradient of Sam Hill Creek limited 

migration of product further downstream. On October 4111
, surface oiling ranged from a visible 

I 
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Morning Star Nurseries Ltd. Hemmera Envirochem Inc. 
Post.-Spill Investigation and Monitoring 
1350 & 1380 17rJh Street, Surrey, Be -3-

File .. 647-001.01 
November 2005 

! 
layer of oil in the ditch near the point of discharge, to a thin layer of brown mousse with strong 

diesel-like odours at the confluence of the ditch and creek (Photo I), to coloured sheens with no 

odours at the most downstream extent. A sixth and last boom was installed in the creek 

downstream of the last evidence of product as a preventative measure (Photo 2). Substrate oiling 

on the banks of the ditch and creek appeared limited and was characterized by thin films and 

sheens. 

Sediment and surface water samples were obtained at various locations along the ditch and creek 

for analysis of petroleum hydrocarbons associated with diesel-type fuels. Samples were collected 

in order to characterize potentially affected downstream locations. Sampling was conducted 

according to BC field sampling guidancel
. A total of seven sedimentlbank soil samples and six 

surface water samples were collected along the ditch and creek. Sediment samples were analyzed 

for benzene, toluene, ethylbenzene and xylenes (BTEX), volatile petroleum hydrocarbons 

(VPE), light and heavy extractable petroleum hydrocarbons (LEPHIHEPH) and polycyclic 
r 

aromatic hydrocarbons (P AH). Sediments appeared to contain naturally occurring organics, 

which can interfere with analysis of petroleum hydrocarbons and cause false positive results; 

therefore, a silica-gel cleanup method2 was requested for LEPHIHEPH. Sampling locations are 

shown on Figures 2 and 3. 

3.0 POST-EMERGENCY PROGRAM 

By end of day, October 4'\ 2005 Morning Star developed a plan to install a temporary oil/water 

separator. Construction of the temporary oil/water separator was completed on October 5th
, 2005. 

A post-emergency plan was discussed with Morning Star, which included the following tasks, in 

order of priority: 

z 

1. Continue product recovery efforts in the ditch and Sam Hill Creek by monitoring 

the effectiveness of absorbent pads/booms at the six skinmler berms. A summary 

of these on-going activities is not provided in this report. 

BC Ministry of Water, Land and Air Protection. January 2003. British Columbia Field Sampling Manual- For 
Continuous Monitoring and the Collection of Air, Air-Emission, Water, Wastewater, Soil, Sediment, and 
Biological Samples. Water, Air and Climate Change Branch. 
Examples of naturally occurring organics removed by silica-gel include lipids, plant oils, tannins, Iiguins, 
animal fats, proteins, humic acids, fatty acids, and resin acids. 
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Post-Spill Investigation andMonitoring 
1350 & 1380 I7(JIJ Street, Surrey, Be 

Hemmera Envirochem Inc. 
File: 647-001.01 

November 2005 

2. Collect surface water samples to monitor ditch and creek water quality to 

determine potential impacts, if any, on downstream receptors including aquatic 

life (fisheries resources) and drinking water for cattle on a nearby farm. The 

location and rationale of surface water sampling is provided in Section 4. 

3. Monitor stormwater discharging from the site to determine whether it is compliant 

with the applicable surface water guidelines set out by the BC Ministry of 

Environment. The location and rationale of stormwater effluent sampling is 

provided in Section 4. 

4.0 FOLLOW-UP ASSESSMENT AND RATIONALE 

Hemmera visited the site on October 6th, at which point the temporary oil/water separator had 

been installed and storm/groundwater was being discharged to the ditch. The separator consisted 
f 

of a three-stage skimmer system fabricated within a poly-lined trench. 

Surface water samples were obtained from four of the previously sampled locations in the ditch 

and creek, with concentration on downstream locations (SWOI, SW02 and SW03) and one 

upstream reference location (SW07). In addition, an effluent sample (EFF01) was collected from 

the pipe discharging to the ditch. 

Tile following day (October 7'h) the surface water was sampled and then again one week later 

(October 14th) to provide a total of four monitoring events. Tile frequency of the monitoring 

events aimed to sample often (three times in four days) soon after the initial release when 

petroleum hydrocarbon concentrations could potentially be high, and then again one week later 

to assess whether concentrations were attenuating over time. Table 2 describes the locations and 

rationale of each sediment and surface water sample. On October 14th surface water was 

collected from an additional location, SW08, further downstream of SWOI towards the Little 

Campbell River (see Figure 3). 

I 

! 

MOE-2014-00237 
Page 117



Morning Star Nurseries Ltd. 
Post-Spill Investigation and Mon.ilon·ng 
1350 & 1380 17rih Street, Surrey, Be -5-

Hemmera Enyirochem In.c. 
File: 647-001.01 
November 2005 

Table 2. Description and Rationale for Sampling Locations 

I Samples Description Rationale 
, 

Sediment Water 

- SW08 Sam Hill Creek approx. 750 metres Obtained on Oct. 14th in response 
downstream downstream of confluence to elevated concentrations at 

SWOl 

SEDOI SWOI Sam Hill Creek approx. 320 ill Approximate location where cattle 
dO'NIlstream of confluence) between drink from creek 
pasture fields ~ 

SED02 SW02 Sam Hill Creek approx. 130 m Immediately downstream of last 
downstream of confluence) and evidence of product 
downstream of last boom 

SED03 SW03 Sam Hill Creek at confluence of Beginning of affected portion of 
ditch Sam Hill Creek 

SED04 - Sam Hill Creek at confluence of Blind field duplicate of SED03 
ditch 

SED08 - Sam Hill Creek approx. 20 m Upstream creek reference sample 
upstream of confluence 

~-

I Ditch approx. IS m downstream of SED05 SW05 Ditch sample to determine 
lih AYe and downstream of 4th effectiveness of ditch skimmer 
skimmer berm benus 

discharge -
I 

EFFOI Ditch at discharge pipe Stormwater effluent flowing into 
ditch 

SED06 SW06 Ditch approx. 5 m upstream of To determine if ditch was affected 
discharge pipe immediately upstream of 

discharge 

upstream SED07 SW07 Ditch approx. 60 m upstream of Upstream ditch reference sample 
discharge pipe 

Additional infonnation was required regarding off-site fisheries resources and toxicity 

infonnation for downstream cattle in order to accomplish Tasks 2 and 3 above. Fisheries habitat 

infonnation was researched through online databases to determine the value of the ditch and 

creek as fi'sh habitat, particularly with respect to fish presence and potential spawning habitat. 

The available fish habitat infonnation is necessary to help focus monitoring efforts to priority 

areas without conducting a detailed stream survey. Also, since standard or criteria specific to the 

protection of livestock drinking water have not been established, health-based drinking water 

Hemmera Envirochem Inc. , I 
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concentrations were developed for the protection of downstream cattle. This information is 

provided in the following section. 

5.0 RESULTS 

Fisheries Resources 

The City of Surrey's Mapping Online System3 indicates that north of 12th Avenue, the ditch is 

classified as being inhabited or potentially inhabited by salmonids only during the overwintering 

period [Class A(O) stream]. The ditch south of 12th Avenue and Sam Hill Creek are classified as 

being inhabited or potentially inhabited by salmonid species year-round (Class A stream). 

The BC Ministry of Sustainable Resource Management (BC MSRM) Fisheries Information 

Summary System (FISS) online database4 indicated that Sam Hill Creek is a fish-bearing stream 

in which several salmonid and non-salmonid species have been documented. Limited cpho 

salmon spawning has been documented at two locations: a reach upstream and northwest of the 

ditch/creek confluence around 14th Avenue and at a reach approximately 200 metres downstream 

of 176 th Street. The second location is near the confluence of the ditch in question and the creek. 

Observations of the streambed in this portion of the creek indicated that it is characterized silty 

substrates with little to no gravel deposits and/or riffle-run development. Therefore this section 

of the creek is not considered good quality spawning habitat. The FISS report also notes that 

most sections of the creek have silty streambeds limiting spawning habitat but that lower reaches 

(near the Little Campbell River) have excellent spawning habitat. A potential constraint to 

fisheries production is disturbance by cattle using adj acent pasture fields that may cross and 

disturb the streambed, particularly on the lower reaches. Information regarding the ditch was not 

available from the FISS database. 

Sediment,Analytical Results 

Sediment analytical results were compared to the BC Contaminated Sites Regulations (CSR) 

sediment quality criteria for 'typical' and 'sensitive' freshwater sites (see Table 3). Parameters 

for which sediment criteria are not available (i.e. BTEX, VPH, LEPHlHEPH) were compared to 

3 

4 
City of Suney Mappiog On-line System, available at http://www.city.surrey.bc.ca 
MSRM Fisheries Inventory Data Queries accessed from http://srmapps.gov.bc.calapps/fidqlmain.do 

i 
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! the CSR agricultural land use (AL) soil standards. Concentrations were less than their respective 

criteria or standard with the exception of one PAH,.2-methylnapthalene at SEDOI, with a 

concentration slightly greater than the CSR sediment criteria for sensitive sites. A review of the 

data suggests that 2-methylnaphthlene was present at lower concentrations upstream of SEDO I 

and may possibly be attributed to another source or an organic interference. 

The analyticel results of a blind field duplicate s.ediment sample (SED04 duplicate of SED03) 

suggested that the analytical variability was well within a typically acceptable level for soil and 

sediment (see Table 3). 

Surface Water Analytical Results 

Water quality was monitored at specific locations along the ditch and creek between October 4th 

and 14'\ 2005 (see Tables 1 and 4). Surface water was monitored at four of the original locations 

sampled on October 4th (SWOI, SW02, SW03 and SW07) as well as end-of-pipe efflljent 

samples (EFFO I). Blind field duplicates were not collected for surface water. Livestock drinking 

water criteria/standards have not been set for the majority of analyzed parameters, therefore 

health-based concentrations (HBCs) specific to domestic cows were developed using a US EPA­

style methodology in order to gauge potential health hazards to downstream cattle. HBCs 

specific to domestic cows were calculated as follows 5
: 

where: 

HBC = 

TB 

BW 

IRwater 

HBC= TBxBW 
IRwater 

Health-based concentration for drinking water ([lg/L); 

Toxicological benchmark ([lg/kg/day); 

Body weight (kg); and 

Ingestion rate of water (Llday). 

Surface water analytical results were also compared to the BC Water Quality Guidelines for the 

protection of fresh water aquatic life (A WFW). 

Where toxicity data was available, HBCs were estimated by cOll5ervatively assuming livestock receptor was a 
heifer cow weighing 300 kg and consuming water at a rate of60 Llday. 

Hemmera Envirochem Inc. , MOE-2014-00237 
Page 120



Morning Star Nurseries Ltd. 
Post~Spill Investigation and Monitoring 
1350 & 1380 17tSh Street, SU"ey, Be -8-

Hemmera Envirochem Inc. 
File: 647-001.01 
November 2005 

/ 
Qualitative observations and analytical results for surface water indicated that liquid phase 

hydrocarbon (product) and dissolved concentrations steadily decreased over the period of 

October 4th to 14th, 2005. Visual and olfactory evidence of hydrocarbons in the ditch and creek 

decreased from floating product and strong petroleum hydrocarbon odours in places, to no 

perceivable petroleum hydrocarbons in most places (Table 1). The most recent observations 

taken on November 1 s" 2005 revealed evidence of a thin product film and odours at the ditch 

near the stormwater pipe but not at locations further downstream. Analytical results indicate that 

petroleum hydrocarbon concentrations did not exceed the HBCs derived for cattle drinking water 

between October 4th and October 14th (Table 4). 

On October 4th, constituents including EPHlO_19/LEPH6
, naphthalene, phenanthrene, anthracene 

and pyTene exceeded the A Wpw guidelines downstream of the discharge. Upstream samples 

(SW06 and SW07) showed that background concentrations in the ditch were below the reported 

detection limits. By October 14th concentrations in downstream ditch and creek samples were 
f 

less than the reported detection limits including at an additional downstream location closer to 

the Little Campbell River (SWOB). 

6.0 DISCUSSION 

Much of the clean up efforts have concentrated on product recovery from the ditch and Sam Hill 

Creek and with source control. A temporary oil/water separator system has been installed on-site 

to control further discharge of petroleum hydrocarbons to the ditch. It is understood that plans 

include the replacement of this infrastructure with a permanent pre-cast oil/water separator. 

The results of qualitative observations and chemical analysis indicate that the results of the off­

site emergency cleanup efforts appear to have substantially contributed in the attenuation of 

petroleum hydrocarbon concentrations in the water of the ditch and Sam Hill Creek. Surface 

water monitored between October 4th and November 1st at established locations suggests that 

qualitative' evidence of product and dissolved hydrocarbon concentrations have attenuated to 

appropriate levels. The majority of the petroleum hydrocarbon attenuation in surface water had 

taken place within one week of the release (by October 7'h, 2005). 

Water quality guidelines are not available for VII,;_lO, VPH, EPHto_19 and LEPH therefore they were compared 
to their respective CSR AWFW groundwater standards divided by a factor of 10 to remove an implied 
groundwater-to-surface water allowance for dilution, 
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" Results from seven sediment samples obtained on October 4th
, soon after the product release, 

were generally within criteria set for the protection of sensitive freshwater sites. Potential off-site 

contamination related to the release may remain in some portions of the ditch and/or creek. Since 

petroleum hydrocarbons tend to bind readily to organic carbon-rich sediments, it is 

recommended that ditch/creek sediment quality be assessed in areas that have not been sampled. 

Sediment sampling should focus on ditch locations (between'SED05 and SED06) where product 

was able to pool (such as behind skimmer berms),.and the lower reaches of Sam Hill Creek with 

potential salmonid spawning habitat. 

Residents downstream of the release site that live adjacent to the ditch (17683 12th Avenue) have 

reported lingering petroleum hydrocarbon odours (see Figure 1). The source of this odour is 

presently unclear, but appears related to minor drips and spills that occurred on an asphalt 

driveway by the emergency spill response crew. The source of odours on this property, if still 

present, should be assessed, and if necessary, remedied. 

Since an emergency spill was reported it is understood that ,a subsequent notice of independent 

remediation is not required in accordance with Section 57(2) of the Contaminated Sites 

Regulation. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the decreasing trend in petroleum hydrocarbon concentrations in surface water, the 

potential for adverse effects to aquatic life present in the water column of the ditch and/or creek 

is considered low. The sediment characterized to date suggests that effects to benthic organisms 

in the ditch and creek are also low; however, streambed substrates have not been characterized at 

all reaches of the ditch and at potential fish-spawning habitat in the lower reaches of Sam Hill 

Creek. In ~ddition, the source and concentration of petroleum hydrocarbon odours at 17683 12th 

Avenue, s<;mth of the site, has not been characterized. It is recommended that the following tasks 

be considered at this stage: 

1. Continue monitoring stormwater effluent discharging from the site to the creek to 

document the effectiveness of the oil/water separator, partiCUlarly during and after 

significant rain events. 
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2. Collect sediment along the ditch and creek at locations not previously sampled to 

determine whether sediments are potentially contributing a residual source of 

petroleum hydrocarbons. Sediment sampling should focus on locations where 

product was able to pool (such as behind skimmer berms) and at the potential 

fish-spawning habitat on lower reaches of Sam Hill Creek. 

J. Assess and possibly remedy the source of petroleum hydrocarbon odours at 17683 

lih Avenue located downstream of the site particularly where product recovery 

efforts were taking place during the emergency spill response. 

The above recommendations are specific to off-site areas. The on-site property (1350 & 1380 

176th StTeet) is being remediated under the independent remediation process. 

We trust that this provides you with the information required to proceed with the recommended 

tasks. Feel free to contact our office with any questions you may have. 

Yours truly, 

HEMMERA ENVIROCHEM INC. 

u-~ 
~~.~aYl0r, P.Z JJJ4t 

Stefan Quaglia, B.Sc. 

Project Manager Risk Assessor 

Attachments,' 

Cc,' 

Figure 1. Site Location Plan 
Figure 2. Sediment Sampling Location Plan 
Figure 3. Surface Water Sampling Location Plan 
Table 1. Summary of Observations at Surface Water Sampling Stations 
Table 3. Sediment Analytical Results 
Table 4. Surface Water Analytical Results 
Photographs 
Analytical Laboratory Reports 

Mr. Grey Kanya. Ministry of Environment, Surrey office 

i 
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This report ('"Report") was prepared by Hemmera Envirochem Inc. ("Hemmera"), for the sole 

benefit and exclusive use of Morning Star Nurseries Ltd. and the Be Ministry of Envirorunent. 

The material in it reflects Hemmera's best judgement in light of the information available to 

them at the time of preparing the Report. Any use that a third party makes of this Report, or any 

reliance on or decision made based on it, are the responsibility of such third parties. Hemmera 

accepts no responsibility for damages, if any, suffered by any third party as a result of decisions 

made or actions taken based on this Report. 

Hemmera has made the findings and conclusions set out in this Report in a manner consistent 

with the level of care and skill normally exercised by members of the environmental science 

profession practising under similar conditions at the time the work was performed. 

This Report was prepared by Hemmera for Morning Star Nurseries Ltd., and represents a 
r 

reasonable review of the information available to Hemmera given the work schedule and 

budgetary constraints. It is therefore possible that currently unrecognised contamination or 

potentially hazardous materials may exist at the site(s) and that the levels of contamination or 

hazardous materials may vary across the site(s). No warranty, expressed or implied, is given 

concerning the presence or level of contamination on the site. The conclusions and 

recommendations contained in this Report are based upon applicable legislation existing at the 

time the Report was drafted and changes in the legislation may alter the conclusions and/or 

recommendations. Further, any discussion of regulatory implications is based on the applicable 

legislation existing at time of drafting the Report. 

In preparing this Report, Hemmera has relied in good faith on information provided by others as 

noted in this Report, and has assumed the information provided by those individuals is both 

factual and accurate. Hemmera accept no responsibility for any deficiency, misstatement or 

inaccuracy in this Report resulting from the information provided by those individuals. 

The liability of Hemmera to Morning Star Nurseries Ltd. shall be limited to injury or loss caused 

by the negligent acts of Hemmera. The total aggregate liability of Hemmera related to this 

agreement slnll not exceed the lesser of the actual damages incurred, or the total fee of Hemmera 

for their services rendered on this project. 

Hemmera Envirochem Inc, , 

" 
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Sampling 
Station -

SW8 

SW1 

SW2 

SW3 

SWS 

EFF01 

SW6 

SW7 

Table 1. Summary of Observations at Surface Water Sampling Stations 
(Morning Star Nurseries Ltd., 

1350-1380 176th Street, Surrey, Be) 

Sampling Date 
4-0ct-OS 6-0ct-OS 7-0ct-OS 14-0ct-OS i-Nov-OS 

- - -
no product; no odour -

no product; no odour no product; no odour no product; no odour no product; no odour no product; no odour 

very minor sheen; no 
minor sheen; no odour 

odour 
no product; no odour no product; no odour no product; no odour 

brown product mousse; brown product mousse; thin product film; mild thin product film on south 
hydrocarbon odour hydrocarbon odour hydrocarbon odour banks; no odour 

no product; no odour 

flowing water - cloudy; 
thin brown mousse 

thin product film; 
product; mild no product; no odour no product; no odour 

hydrocarbon odour 
hydrocarbon odour 

hydrocarbon odour 

visible layer of product on 
sheen present; strong brown product mousse; 

thin product film on 
. thin product film; mild 

surface; strong 
hydrocarbon odour hydrocarbon odour 

banks; mild hydrocarbon 
hydrocarbon odour 

hydrocarbon cell odour 

sheens on banks; sheens on banks; - - -
hydrocarbon odour hydrocarbon odour 

no product; no odour no product; no odour no product; no odour no product; no odour no product; no odour 

- = observations not made 
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Table 3. Sediment Analytical Results 
(Morning Star Nurseries Ltd., 

1350-1380 176th Street, Surrey, Be) 

Footnotes: 

SodQ~$ SedClCn,;!j 
Sensitive Typical 

sites $i~li 

NS NS 

NS 1!la 
NS ronan 
NS 0.1<'1 

NS 40a 
NS NS 
NS NS 
NS NS 
NS NS 
NS 200a 

OJ)55 0.11 
OJJ8 0,15 
0.15 0.29 
0.24 0,48 

0.48 0.94 

0.240 NS 

O.17b NS 
O.24b NS 
0.53 
0,084 0,',6 

1.5 2J3 

0.000 0.17 
NS 
024 
OA7 

0.32 0.62 
0.54 1.1 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS ,-
'''''' 

ResuIlll are exrmssed: as micrograms pel" 9 (uglg} tmQilpt ~ noted. 

NS"" No standard ~ 8vail8b!efor this parameter. 
0( ,. less !hen the rnper1ed detection limit. 

SE001 

73-.1 

<O.OBO 

<0.10 

<0.10 

<0.10 
<.il.10 
<0.10 

<0.'" 
"00 
"00 

<0,040 
<1;),050 
;1J,050 

<0."'" 
<0050 

0.00 
0.052 

<."" 
006 

'"'000 
0079 
'0.050 
<0.050 

0.1. 
0.055 

0.063 
Qon 

<200 
410 -<200 

<200 

SE002 

74.2 

<o.oeo 
<0.10 

<0.10 

0.13 

<0.10 

<0,10 

"'.2>l 
"00 
<100 

<0.0<0 
<0.0>0 
<1).0", 

0.056 
0"," 

0,14 

0,11 

<0."'" 
0.006 

"""'" 013 
<0.050 

0,013 

0.08 

<0.050 

0.085 
0;\4 

<200 
570 
<200 
<2<)0 

<200 

SEOO3 

48.2 

,,0<. 
<),050 

<0.050 

0012 

<0.050 

<0.050 

<0.10 

<100 

<100 

<0,1)40 
<0.050 

<0.050 

«l.050 

""OSO 
<0.000 

<;(),050 

<0.000 
<0,01)0 

<0.050 
<0.050 

<0."" 
<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

"00 
220 
'200 
<200 

<200 
220 

CSR SedOCw..!; '" Contarriroated Sites Regulation Sediment Quaily Cr\tetia rorTyj':kfl! S!(os (1rosooater) 
CSR SedOCl:<:)lI ::: Contaminated Sites Regulation Sediment Qualily Criteria for Sensitive Siles (frosooeterj 
'¥PH :::: Volatile Pet:oIeum Hydrocarbons. 
EPH'" Exlractah!e Petrolaum Hydrocarbons. 
1sg}:::: SMica ge! dean-up was performed on sample. 
LEPH &. HEPH "" Ugh! and Heavy E~e Petroleum Hydi'OOaI'bonS, 
a'" Valuet< are from BC CSR sOli standards (Sc00du1es4 and 5) 

b '" Value .. are from Ontario's Low Sediment Seroooing Bern::hmatks 

<0,040 
'<0.0£0 
'<0.000 
0.062 
<:0.050 

""050 
<0.10 

'100 

.QJ.040 

..c-.050 

.. 0.050 

.. 0.050 

"0.050 
<0.050 
<0.050 
<0.050 

<0.050 
-<,\).050 
0.054. 
.-;0.050 
<0.050 

<0.050 

<0.050 

0.052 
0\163 

<200 

"'" <"'0 
,2'" 
<200 
:130 

SEO" 

31.1 

<0.040 
"-il.OSC 
-<0.050 
-<:0.050 
-<:0.050 
<0.050 
<:0.10 

<100 

"00 

'-;0.040 
.-;0.05(; 
<:0.05(; 
0.146 
i1131 

0.1S7 

0.08e 
0.072 
0.159 
<0.050 

0.340 
.-;O.a&;:: 

O.09!J 

0.013 
<OO5(] 

0, 182 
0291 

SEOOS 

37.0 

<(1,040 
-<0.050 
-<0,050 
-<0,050 
<0,050 
<0.050 
<0.10 
<100 
<100 

<0.040 
<0.050 
<0000 

<0000 

'<0.050 
<0.050 

<0.050 
<0.050 
<0.050 
<0.050 
<0050 
<0050 
<0.050 
<0050 

""050 
<0.050 
<0.050 

SEDor 

41.5 

<0.040 
<0.050 
<0.050 
<0.050 
<0.050 
<0.050 
<0.10 
<100 
<100 

<0.040 

<O.OW 

<O.OW 

<0.050 

<0.050 

<0050 

-<0.050 
<0.050 
<0.000 
-<0.050 
<0.000 
<0.050 
<0.050 

<0."" 
<0.050 
<0.050 
<0.050 

'2lJO 
,,00 
<200 

<200 

<200 

SE006 

<0.040 

<OJ'50 

"""'" <0050 

<0000 

<0.000 
<1>.1. 
<100 

"00 

"'.040 
-<:O.~O 

-<:o.~O 

-<:0.060 
<:0.050 

<0.050 
<0.050 
<0.050 
<0.050 
<0.050 
<0.050 
<0.050 

'405(] 
<0.050 

<0,050 
<0,050 
<:0,000 

<200 

<200 

<200 
<200 
<200 
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Human 
Drinking 

Adult Cow Aquatic Life 
Drinking (freshwater) 

FOQIn",",s~ 

6000 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

0.01 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

~~2o 

!I~B6 

11977 

6S6i 

16641 

)eOl 

NA 

4874 

13400 

NA 

NA 

~~17 

NA 
NA 

16657 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
2083 

2083 

NA 
2151 

NA 

"" NA 

Reoub ore upr""~cd .. ~ mjcro9r~m$ pcr IfIr<> (ug/L) e)U;"pt wh_ nol*<! 

- = r.iol ;w,~lyzed for this pilll"~m"'.r 

< = Le ... "'lin the reported deleclion Ilm~ 

SC WQG" BC Wat.r Q~ality Guidellnos 

HBC ~ Heallh-ba5ed concsniru.ijon 

AWf'fj = Guidelin" for !he prol"cllon of ~ .... ~Lor aqua~n r~e 

IIPH., = 1I00aol .. Petroleum HJ'dlocarbons In waLor 

EPH.," Exnetlble Petroleum "~dro<;SJ"bon~ in waler 

NO 

'"' NO 

" NO 

1600a 
,,~ 

~:;~:~ '" 
<1000 

'" 380 
NG <1000 

I.~I 

102b O.2~S 

0.01 

0.23b 

O.Bb 

0.22b 

0.7b 

O.Ib , .. 

<0.1 

0.190 
<0.05 

<0.01 

<0.05 

<O.OS 

<0.05 

<O.OS 

<0." 
<0.05 

2.11 

<0.05 

8.40 

3 ... 

<0.05 
<0.05 

LEPH .. & HEPH" .. Ugh! ood HeallY Extradable Pe!n:lleu", Hydroc~rbClll!lln .. st.r COITec"'d lor PAH. 

NG" No go.nddne I<>r Inls parameter 

NA = No HaC created for this parameter d..!e 10 Ijm~ttl:dcqr dollO. 

a = 1I.1u.., We modfied lI"om CSRSo/I.dule e: CAW"" etandwd) / 10 

boo Val""s are toxicity .. ,ference \'lIlues oUrTcn~y beirv.J propo~ed by BC MOE 

Table 4. Surface Water Monitoring Results 
(Morning Star Nurseries Ltd., 

1350~1380 176th Street, Surrey, Be) 

<0.1 

<0.1 

<0.1 

<0.1 

U 
< 100 

< 100 

<250 

<,~ 

<250 

'.M 
<0.1 

<O.O~ 

0.280 
<0.01 

<0.01 

-< 0.01 

<0.01 

< 0.01 

<0.01 

< 0.04 

UO 
<0.01 

< 0.3 

2.30 

0.03 
< C.S 

<0.1 

<D.l 

<0.1 
",,0.1 ,., 
" 100 
-< 100 

<2M 

<250 

<250 

0.23 

< 0.1 

< 0.05 

<O.oT 

< 0.01 

... 0.01 

< 0.01 

< O.CI 

<0.01 

<0.01 

<O.QoC 

0.47 

<0.01 

-< O.l 

0.50 

0.02 

<0.1 

<0.1 

<0.1 

<0.\ 

<0.1 

<100 

<100 

<100 

"" 100 

< 100 

"" 100 

<0.1 

<0.1 

< 0.05 

<0.01 

<0.01 

<0.01 
<0.01 

<0.01 

<0.01 

<0.01 

<0.04 

< O.Q~ 

< 0.01 

<0.3 

-<C.OS 

<0.02 

'", 
<1000 

470 
<1000 

1.73 

O.2aa 

<0.05 

0.220 
<0.05 

<0.01 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

2.1~ 

<O.O! 

8.67 

3.84 
<0.05 

<0.1 

<0.1 

<0.1 

<0.1 

'" < 100 

< 100 

-<250 

-<250 

<250 
<250 

0.65 

<0.1 

< 0.05 

0.320 
<0.01 

< 0.01 

""0.01 

<0.01 

< 0.01 

<0.01 

<O.QoC 

'" <0.01 

<o.~ 

2.60 
0.03 

<0.1 

<0.1 

-< 0.1 

-<0.1 

0.' 
"" 100 
< 100 

0.40 

< 0.1 

-< 0.05 

<0.01 

< 0.01 

< O.O! 

<0.01 

< 0.01 

<0.01 

<0.01 

< O.QoC 

0.67 

< 0.01 

-<0.3 

0.96 
0.03 
< 0.5 

<0.1 

"0.1 

... 0.1 

..:0.1 

<0.1 

-<lQO 

< 100 

< 100 

<100 

< 100 
.. 100 

<0.1 

<0.1 

< 0.0' 

< 0.01 

< 0.01 

<0.01 

< 0.01 

< 0.01 

-<0.01 

<0.01 

<0.04 

<O.OS 

<C.Ol 

<0.3 

<0.05 

<0.02 

<0.5 

2390 
""1000 

2370 
<1000 

'" 0 . .0111 

<0.5 

0.572 
<O.M 

<0.01 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

0.124 

3.41 

<0.05 

8L11 

9.35 

0.30 
<0.05 

< 0.1 

<0.1 

<" 
<0.1 

"" 0.1 
... 100 

< 100 

740 

'" 740 

'" 
0.70 

<0.1 

< 0.05 

0.660 
< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

0.140 

LSD 
<0.01 

<0.3 

4.70 

0.140 

< 0.1 

< 0.1 

< 0.1 

< 0.1 , .. 
-< 100 

< 100 

-<250 

<", 
<250 

0.13 

<0.1 

<0.05 

<0.01 

"",0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

<0.01 

< O.QoC 

0.25 

<0.01 

"0.3 

0.38 

<0.02 

-<0.1 

<0.1 

<0.1 

<0.1 
< 0.1 

", ", 
< 100 

< 100 

< 100 
< 100 

<O.! 

<0.1 

<0.05 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

< O.Ot 

< 0.01 

< 0.04 

<0.05 

<0.01 

", 
< 0.05 

-<0.02 

1080 
<11)00 

1060 
<1000 

2.63 

0.466 

<02 
0.457 

<0.05 

<0.01 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

].80 

<0.05 

13.5 

6.08 

0.079 

coo 
<1000 

<300 
<1000 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.01 

<0.05 

<0.05 

<;0.011 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 
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Table 4. Surface Water Monitoring Results 
(Morning Star Nurseries Ltd., 

1350-1380 176th Street, Surrey, Be) 

Human 
Drinking 

Adult Cow 
Dr1nking 

Aquatic Life 
(freshwater) 

Footnotu: 

, 
2A 

'0 

" ", 
15000 

'0 

,,,, 
'0 

'" '0 

.~, 

" .. 
11~77 

6869 

16541 

"'" NA 

4874 

13400 

'A 
NA 

"" NA 

NA 

16651 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

20B3 

"" NA 

21B7 

NA 

1250 

ReiiUlts are e:<pres .... d as micrograms p .. r lire (ugIL) except Where noted 

-" Not analyzed [or th'" parameter 

< "' Less than the reported detec~on limit 

BC WQG = BC WaterQualit\l Guid..unes 

HBC ~ Health-based concentrution 

AWffl "' Guidel;,,, for the protec:lion of Iroesh"""ter "quatic life 

\/PH.." Volatile Petroleum Hydrocarbons;' """,te, 

EPH.." Extractable Petroleum Hydrocarbons In water 

'0 
'", 
'0 

" '0 
1500 .. 

" .. 

, 
'"''' 
,., 

0.01 

0.23b 

0.15b 

0.221> 
0.7b 

O.lb ,., 
" 

LEPH,. & HEf'H,. '" Ugh! and Hea"" Extractable Pe!rcl~m Hydrocarbons 111 water corrected [or PAHso 

NG '" No guideline forthls parameter 

NA'" No HBC eruted for thi!! palameter due to limitad t<D;ici/:), data. 

a "Values IIll! modified ,,"om CSR Schedule 6: (AWFY/ sLandll(d) 11 0 

b = Values are tol;)eity re[e",nce values currently being prop"" .. d by BC MOE 

04-0ct-05 

"'300 

<1000 

<300 
<1000 

<o.~ 

<0.05 

<0.05 

<0.05 

<o.os 
«l.01 

<0.05 

«l.05 

<0.05 

<0.05 

<0.05 

<0.05 

"'0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.1 

<0.1 

<0.1 

<0.1 

0<0.1 

< 100 

.. 100 

<.250 

<250 

<250 
<250 

<0.1 

<0.1 

<0.05 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.04 

<0.05 

<0.01 

<0.3 

< 0.05 

<0.02 

< 0.1 

"'0.1 

< 0.1 

<0.1 

<0.1 

< 100 

< 100 

<250 

<250 

<250 
<250 

< 0.1 

< 0.1 

<0.05 

<0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

0<0.01 

< 0.04 

<O.~ 

<O.ot 

<0.3 

<O.~ 

<0.02 

<0.1 

<0.1 

< 0.1 

<0.1 

<0.1 

< 100 

< 100 

< 100 

< 100 

< 100 
<100 

< 0.1 

< 0.1 

< 0.05 

<0.01 

< 0.01 

<0.01 

<0.01 

< 0.01 

<0.01 

< 0.01 

< 0.04 

<0.05 

<0.01 

< 0.3 

<0.05 

<0.02 

." 
<0.1 

<0.1 

<0.1 

<0.1 

< 100 

0<100 

<100 

.,'" 
< 100 

< 100 

<0.1 

<0.1 

<0.05 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.04 

<0.05 

<0.01 

<O.~ 

<0.05 

< 0.02 

<0.1 ,., 
<:0.\ , .. ..• 
< 100 

< 100 

1000 

", 
1000 

", 
0." 
<0.1 

< 0.05 

0.65 
< 0.01 

< 0.01 

< 0.01 

'" 0.01 

< 0.01 

< 0.01 

0.13 

< 0.01 

<0.3 

4 .• 
0_13 

<0.1 

<0.1 

<0.1 

<0.1 ,., 
< 100 

< 100 

", 
"" 45. 

", 
0.2g 

·02 
< 0.1 

< 0.02 

<0.02 

0<0.01 

<0.02 

<0.02 

.. 0.02 

<0.02 

<O.OB ,,, 
<0.02 

<O.B 

1.3 
0.06 

"'0.1 
",0.1 

-<0.1 

<0.1 

"'0.1 

<tOO 

<tOO 

.,,,, 
<100 

< 100 
< 100 

<0.1 

<0.1 

<0.05 

<0.01 

<0.0\ 

<0.01 

<0.01 

< 0.01 

<0.01 

<0.01 

<0.04 

< 0.05 

< 0.01 

·03 

<0.05 

<0.02 

<1 < l.S 
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'-

Huma.n 
Drlnklng 

NO 

Adult Cow 
Orinklng 

"" NA 

"" """ NA 

NA 

NA 

NA 

"' NA 

'" "" 2083 

NA 
2iS;> 

NA 

'"'' 

f~" 
RrHi<.J!!llIreapfi!$!led/l~~ptfllHt(l.tqll}~lwh .... ~ 

~'" I'!OIWIlWyUld !Urt'l!l:lWllf'llIl!l:f 

<"'I._lhQnlht(~d~limlt 

BCWQO" Be WIllt!G!v~G~ 
MOO" H~JIh<& ... 1'd o;w,reo\f1lloll<m 
AWn., '" Gukltll."", !(!r1hl> P";!I(I!lIkm of h~~ ""I'l"'1K $ 

\tT'H.,."'V!ll.F_"-'llKy~_f.lf'!O"",walw 

gpH.,. '" ~Q\abl¢ P«r"Ji;r.m HyI!r~_ in_1\1 

Aqualic Lit. 
(fre$hwaw) 

, 
",. 

LEPk"" HIEf'H,. '" ll:gJi 11M HtIWj Ead1a:tabl!l p.,/IllIfill'! Hy&'~ir> __ OO'H!<:\ad!of PAt'J1 

NG " Nli octioofi1l6 fa, 1tlli'l' .... ame1¢!" 
fIlA'" NQ l1er: ;;'I",;uwwr !hI\Ip.otll~.$ttl k>11mIIed~<iaU<. 
a " 'II1tJI~e~ ~t mWi~ .. d bCIrI ~R Sm~j!,ie 6: (JIVN"", sIondMdj; j I) 

be '" 'IIM~e~ we (,u:aty rnfcr"n:e ~Q "'-1!tfrttt befu;j i><"~ by Be MOE 

'" """ 380 

,., 
O.2!S 
~(I.1 

0.190 
<0.05 
<0,01 

~,M 

",o.0$ 

"'U.05 
"0,1)5 

,,'''' 
<!:I,m; 

", 

<"'05 

8.40 .... 
<0.05 

Table 4. Surface Water Monitoring Results 
(Moming Star Nurseries Ltd., 

1350·1380 116th Street, Surrey. Be) 

""" <'" 
<250 

<'" 

<lUll 

·0;':1 
<1l.01 
",iH'.!1 

",C.1 
.,(u 

<0/,11 

<0:11 

,,'" OAr 
<11.111 

"'" .... 
"" 

<11)) 

,,''''' 
<f00 

<1,., 

, «,n 
"'''.M 
«un 
<1).:)1 

<~o~ 

<0.:)1 

<ittil 

1.73 

0"," 

<0,'" 

""20 
"0.05 
<OO! 

"O.OIl: 

""., 
<tU.05-

"lUll: 

<"" 
"'" za, 
<V.O~ 

8.6, ..... 
""." 

"0.1 
..cO.l 

< o.~ 

-< 0.1 

U 

" 100 
< 100 

<:250 

"2'0 
< 21$0 

<250 

"" <u 
<0.05 

0.320 
<v-Ot 

<0.01 

"0.01 
"0.01 

2.60 

0." 

<0.1 

<11.1 

<0.1 

,,' 
"'~O~ 

"" 

0)'0 
<0,1 

"C.!.lt'i 
~ 0.01 

-<C,Ol 

<0.01 

<0.01 

-<0.01 

0.96 
0.0~ 

" <O~ 

.. 'CJ 

< 100 
< jQ~ 

"0.01 
<:0.1)1 

.. ~.04 

<0.05 

.. O.Ql 

<0.3 

< o.~~ 

" 0.02 

<0.5-

.... 

0.572 .,,, 
«'),(01 

<"'" 
.,,~ .... 
<\I.e! 
<0.(:5 

\:'.124-

"" <n.OS 

8.11 
9.'S 
0.30 
<D.05 

'40 

'" '40 

'" ,," 
"':1.1 

"0.05 ..... 
"001 

.. om 
"0," 

""'Jll 

<1I.l 

•• 70 

0.140 

<'" ,'''' 
<250 

, '50 

<0.01 

<0.01 
<0.0<1 

'" <O.Ql 

"oz ..,. 

, ... 
<1/AO , ... 
<1000 

u, 
,,'" 
", 

.... 7 

"''' 'IO.Of 

"," 
<0," 

."" 
"'," "'," 
<e-.cs 
uo 
<oM' 

13.5 .... . ..".. 

<lOO 

"'1000 
<300 
",lOGO 

~O.OS 

~0.05 

~I\(,)' 

dlM 
<O.OS 

<,'-01 
<\\05 

.:0.05 

«.os 
<n.Ii' 

-<OJlS 

","" 

<'" ',o. 
~," 

~," 
<0.05 
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· Photographs 
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Photo 1. Sam Hill Creek at the ditch confluence, 04-0ct-200S. 

Photo 2. Last boom placed at Sam Hill Creek, 04-0ct-200S 
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Photo 1. Sam Hill Creek at the ditch confluence, 04-0ct-200S. 

Photo 2. Last boom placed at Sam Hill Creek, 04-0ct-200S 
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File No. W5500 

REMARKS 

The detection limits for some Polycyclic Aromatic Hydrocarbons and Non-Halogenated 
Volatiles were increased for the samples reported due to interferences encountered 
during analysis. 

Page 2 of 16 
,4 C8f1lPOOIJ 8ro!f;Q(3 Umllod Company 
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File No, W5500 A RESULTS OF ANALYSIS· Water 
, A'~S 

Sample ID SW01 SW02 SW03 SW05 SW06 

Sample Date 05-10-04 05-10-04 05-10-04 05-10-04 05-10-04 
ALSID 1 2 3 4 5 

PolllcllClic Aromatic H~drocarbons 
Acenaphthene 0,00151 0,00173 0.00230 0.00263 <0.000050 
Acenaphthylene 0.000258 0,000288 0,000411 0.000466 <0.000050 
Acridine <0.00010 <0,000050 <0.00050 <0,00020 <0,000050 
Anthracene 0,000190 0,000220 0.000572 0,000457 <0,000050 
Benz(a)anthracene <0,000050 <0,000050 <0,000050 <0.000050 <0,000050 

BenzorlPyrene <0,000010 <0,000010 <0,000010 <0,000010 <0,000010 
Benzo b fluoranthene <0,000050 <0,000050 <0,000050 <0,000050 <0,000050 
Benzo g.h.ilparylene <0,000050 <0.000050 <0,000050 <0,000050 <0,000050 
Banzo k)fluoranthane <0,000050 <0,000050 <0.000050 <0.000050 <0.000050 
Chrysene <0,000050 <0,000050 <0,000050 <0.000050 <0.000050 

Dibenz(a.hlanthracene <0,000050 <0,000050 <0,000050 <0,000050 <0.000050 
Fluoranthene <0,000050 <0,000050 0,000124 <0,000050 <0,000050 
Fluorene 0,00211 0,00236 0,00341 0.00380 <0,000050 
Indeno( 1.2.3-c.d)pyrene <0.000050 <0,000050 <0,000050 <0,000050 <0.000050 
Naphthalene 0,00840 0,00867 0,00811 0.0135 <0.000050 

Phenanthrene 0.00309 0,00384 0.00935 0,00608 <0,000050 
pyrene <0.000050 <0,000050 0.000300 0.000079 <0,000050 
Quinoline <0,000050 <0,000050 <0.000050 0,000119 <0.000050 

-------------------------_ ....................... _-
Remarks regarding the analyses appear at the beginning of this report, 
< " Less than the detection limit indicated, 
VPH ~ Volatile Petroleum Hydrocarbons. 
EPH " Extractable Petroleum Hydrocarbons. 
EPH10-19 is equivalent 10 EHwl0-19. 
LEPH & HEPH = Light and Heavy Extractable Petroleum Hydrocarbons. 
'Results are expressed as milligrams per litre except where noted. 
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File No. W5500 

RESULTS OF ANALYSIS· Water' 

Sample ID SW01 SW02 

Sample Date 05-10-04 05-10-04 
ALS/D 1 2 

Extractable H~drocarbons 
EPH10-19 0.39 0.48 
EPH19-32 <1.0 <1.0 
LEPH 0.38 0.47 
HEPH <1.0 <1.0 

Remarks regarding the analyses appear at the beginning of this report. 
< = less than the detection limit indicated. 
VPH = Volatile Petroleum Hydrocarbons. 
EPH = Extractable Petroleum Hydrocarbons. 
EPH10-19 is equivalent to EHw10-19. 
LEPH & HEPH = Light and Heavy Extractable Petroleum Hydrocarbons. 
'Results are expressed as milligrams per Ii Ire except where noled. 

Page 4 of 16 

SW03 

05-10-04 
3 

2.39 
<1.0 
2.37 
<1.0 

A A~ts 

SW05 SW06 

05-10-04 05-10-04 
4 5 

1.08 <0.30 
<1.0 <1.0 
1.06 <0.30 
<1.0 <1.0 
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File No. W5500 

RESULTS OF ANALYSIS· Water' 

Sample 10 

Sample Date 
ALS ID 

Polycyclic Aromatic Hydrocarbons 
Acenaphthene 
Acenaphthylene 
Acridine 
Anthracene 
Benz(a)anthracene 

BenZO!alPyrene 
Senzo b fluoranthene 
Senzo g,h,i)perylene 
Senzo k)fluoranthene 
Chrysene 

Oibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 

Phenanthrene 
pyrene 
Quinoline 

SW07 

05-10-04 
6 

<0.000050 
<0.000050 
<0.000050 
<0.000050 
<0.000050 

<0.000010 
<0.000050 
<0.000050 
<0.000050 
<0.000050 

<0.000050 
<0.000050 
<0.000050 
<0.000050 
<0.000050 

<0.000050 
<0.000050 
<0.000050 

Remarks regarding the analyses appear at the beginning of this report. 
< = Less than the detection limit indicated. 
VPH = Volatile Petroleum Hydrocarbons. 
EPH = Extractable Petroleum Hydrocarbons. 
EPH10-19 is equivalent to EHw10-19. 
LEPH & HEPH = Ught and Heavy Extractable Petroleum Hydrocarbons. 
'Results are expressed as milligrams per litre except where noted. 
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File No. W5500 

RESULTS OF ANALYSIS. Water 1 

Sample ID 

Sample Dale 
ALSID 

EPH19·32 
LEPH 
HEPH 

SW07 

05·10·04 
6 

<0.30 
<1.0 
<0.30 
<1.0 

Remarks regarding the analyses appear at the beginning of this report. 
< = Less than the detection limit Indicated. 
VPH = Volatile Petroleum Hydrocarbons. 
EPH = Extractable Petroleum Hydrocarbons. 
EPH10·19Is equivalent to EHw10·19. 
LEPH & HEPH = Light and Heavy Extractable Petroleum Hydrocarbons. 
'Results are expressed as milligrams per litre except where noted. 
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I 

File No. W5500 

RESULTS OF ANALYSIS· Sediment/Soli I 

Sample ID SED01 SED02 

Sample Date 05·10·04 05·10·04 
ALSID 7 8 

Physical Tests 
Moisture % 73.1 74.2 

Non-Halogenated Volatlles 
Benzene <0.080 <0.080 
Ethylbanzane <0.10 <0.10 
Styrene <0.10 <0.10 
Toluene <0.10 0.13 
meta- & para-Xylene <0.10 <0.10 

ortho-Xylene <0.10 <0.10 
Total X yle nes <0.20 <0.20 
Volatile Hydrocarbons (VH6·10) <100 <100 
VPH <100 <100 

Poll!cl!cllc A[omatic Hl!drocarbons 
Acenaphthane <0.040 <0.040 
Acenaphthylene <0.050 <0.050 
Anthracene <0.050 <0.050 
Benz(a)anthracene <0.050 0.056 
Benzo(a)pyrene <0.050 0.069 

Benzo(b)f1uoranthene 0.080 0.142 
BenZO~g.h.i)perylene 0.052 0.107 
Benzo k)lluoranthene <0.050 <0.050 
Chrysene 0.060 0.096 
Dibanz(a ,h )anthracene <0.050 <0.050 

Fluoranthene 0.079 0.130 
Fluorene <0.050 <0.050 
Indeno(1,2,3·c,d)pyrene <0.050 0.073 
2-Methylnaphthalene 0.185 0.080 
Naphthalene 0.055 <0.050 

Phenanthrene 0.063 0.085 
Pyrene 0.077 0.140 

Remarks regarding the analyses appear at the beginning of this report. 
< = Less than the detection limit indicated. 
VPH = Volatile Petroleum Hydrocarbons. 
EPH = Extractable Petroleum Hydrocarbons. 
EPH10-19Is equivalent to EHw10.19. 
LEPH & HEPH " Ught and Heavy Extractable Petroteum Hydrocarbons. 
'Results are expressed as milligrams per dry kilogram except where noted. 

Page 7 of 16 

A 
SED03 SED04 SED05 

05·10·04 05·10·04 05·10·04 
9 10 11 

46.2 46.7 37.1 

<0.040 <0.040 <0.040 
<0.050 <0.050 <0.050 
<0.050 <0.050 <0.050 
0.072 0.062 <0.050 
<0.050 <0.050 <0.050 

<0.050 <0.050 <0.050 
<0.10 <0.10 <0.10 
<100 <100 <100 
<100 <100 <100 

<0.040 <0.040 <0.040 
<0.050 <0.050 <0.050 
<0.050 <0.050 <0.050 
<0.050 <0.050 0.146 
<0.050 <0.050 0.137 

<0.050 <0.050 0.197 
<0.050 <0.050 0.086 
<0.050 <0.050 0.072 
<0.050 <0.050 0.159 
<0.050 <0.050 <0.050 

<0.050 0.054 0.340 
<0.050 <0.050 <0.050 
<0.050 <0.050 0.099 
<0.050 <0.050 0.073 
<0.050 <0.050 <0.050 

<0.050 0.052 0.182 
<0.050 0.063 0.297 
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File No. W5500 

RESULTS OF ANALYSIS· Sediment/SoU' 

Sample ID SED01 SED02 

Sample Date 05-10-04 05-10-04 
ALSID 7 8 

Extractable H~drocarbons 
EPH10-19 <200 <200 
EPH19-32 410 570 
EPH10-19 iSgl <200 <200 
EPH19-32 sg <200 <200 
LEPH <200 <200 

HE PH 410 570 

Remarks regarding the analyses appear at the beginning of this report. 
< = Less than Ihe detection limit indicated. 
VPH = Volatile Petroleum Hydrocarbons. 
EPH = Extractable Pelroleum Hydrocarbons. 
EPH10-19 is equivalent to EHw10-19. 
LEPH & HEPH = Light and Heavy Extractable Petroleum Hydrocarbons. 
'Resulls are expressed as milligrams per dry kilogram except where noted. 

Page 8 of 16 

A ALSO 

SED03 SED04 SED05 

05-10-04 05-10-04 05-10-04 
9 10 11 

<200 <200 <200 
220 230 <200 
<200 <200 <200 
<200 <200 <200 
<200 <200 <200 

220 230 <200 

I 

I 

I 
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File No, W5500 

RESULTS OF ANALYSIS - Sediment/Soil' 

Sample ID SED06 SED07 

Sample Date 05-10-04 05-10-04 
ALS/D 12 13 

Ph~sical Tests 
Moisture % 37.0 47.5 

Non-Halogenated Volatiles 
Benzene <0.040 <0.040 
Ethylbenzene <0.050 <0.050 
Styrene <0.050 <0.050 
Toluene <0.050 <0.050 
meta- & para-Xylene <0.050 <0.050 

ortho-Xylene <0.050 <0.050 
Total Xylenes <0.10 <0.10 
Volatile Hydrocarbons (VH6-10) <100 <100 
VPH <100 <100 

Pol~c~cllc Aromatic H~drocarbons 
Acenaphthene <0.040 <0.040 
Acenaphthylene <0.050 <0.050 
Anthracene <0.050 <0.050 
Benz(a)anthracene <0.050 <0.050 
Benzo(a)pyrene <0.050 <0.050 

Benzofb)fluOranthene <0.050 <0.050 
Benzo g,h,i)perylene <0.050 <0.050 
Benzo(k)fluoranthene <0.050 <0,050 
Chrysene <0.050 <0.050 
Dibenz(a,h)anthracene <0.050 <0.050 

Fluoranthene <0.050 <0.050 
Fluorene <0.050 <0.050 
Indeno(1,2,3-c,d)pyrene <0.050 <0.050 
2-Methylnaphthalene <0.050 <0.050 
Naphthalene <0.050 <0.050 

Phenanthrene <0.050 <0.050 
Pyrene <0.050 <0.050 

Remarks regarding the analyses appear at the beginning of this report. 
< = Less than the detection limit indicated. 
VPH = Volatile Petroleum Hydrocarbons. 
EPH = Extractable Petroleum Hydrocarbons. 
EPH10-19 is equivalent to EHw10-19. 
LEPH & HEPH = Light and Heavy Extractable Petroleum Hydrocarbons. 
'Results are expressed as milligrams per dry kilogram except where noted. 

Page 9 of 16 

A A>~S 

SED08 

05-10-04 
14 

39.0 

<0.040 
<0.050 
<0.050 
<0.050 
<0.050 

<0.050 
<0.10 
<100 
<100 

<0.040 
<0.050 
<0.050 
<0.050 
<0.050 

<0.050 
<0.050 
<0.050 
<0.050 
<0.050 

<0.050 
<0.050 
<0.050 
<0.050 
<0.050 

<0.050 
<0.050 
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File No. W5500 

RESULTS OF ANALYSIS· Sediment/Soil' 

Sample 10 SED06 SED07 

Sample Date 05·10·04 05·10·04 
ALSID 12 13 

Extractable H~drocarbons 
EPH10·19 <200 <200 
EPH19·32 <200 <200 
EPH10·19 tS9l <200 <200 
EPH19·32 s9 <200 <200 
LEPH <200 <200 

HEPH <200 <200 

Remarks regarding the analyses appear at the beginning of this report. 
< = Less than the detection limit indicated. 
VPH '" Volatile Petroleum Hydrocarbons. 
EPH = Extractable Petroleum Hydrocarbons. 
EPH10·19 is equivalent to EHw10·19. 
LEPH & HEPH = Light and Heavy Extractable Petroleum Hydrocarbons. 
'Results are expressed as milligrams per dry kilogram except where noted. 
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File No. W5500 

Appendix 1 - QUALITY CONTROL - Replicates 

SedimenVSoil ' 

Physical Tests 
Moisture % 

Extractable Hydrocarbons 
EPH10-19 
EPH19-32 

SED02 

05-10-04 

74.2 

<200 
570 

Remarks regarding the analyses appear at the beginning of this report. 
< = Less than the detection limit indicated. 
VPH = Volatile Petroleum Hydrocarbons. 
EPH = Extractable Petroleum Hydrocarbons. 
EPH10-19 is equivalent to EHw10-19. 
LEPH & HEPH = Light and Heavy Exlractable Petroleum Hydrocarbons. 
Results are expressed as milligrams per dry kilogram except where noted. 
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File No. W5500 

Appendix 2 • METHODOLOGY 

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows 

Polycyclic Aromatic Hydrocarbons in Water 

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid 
Waste" SW-846, Methods 3510, 3630 & 8270, published by the United States Environmental 
Protection Agency (EPA). The procedure involves extraction of the entire water sample with 
dichloromethane. The extract is then solvent exchanged to toluene prior to analysis by 
capillary column gas chromatography with mass spectrometric detection (GC/MS). 

Recommended Holding Time: 
Sample: 7 days 
Reference: EPA 

Extract: 40 days 

Laboratory Location: ALS Environmental, Vancouver 

Extractable Hydrocarbons in Water 

This analysis is carried out in accordance with the Brilish Columbia Ministry of Environment, 
Lands and Parks (BCMELP) Analytical Method for Contaminated Sites "Extractable 
Petroleum Hydrocarbons in Water by GC/FID" (Version 2.1, July 1999). The procedure 
involves extraction of the entire water sample with dichloromethane. The extract is then 
solvent exchanged to toluene and analysed by capillary column gas chromatography with 
flame ionization detection (GC/FID). EPH results include Polycyclic Aromatic Hydrocarbons 
(PAH) and are therefore not equivalent to Light and Heavy Extractable Petroleum 
Hydrocarbons (LEPH/HEPH). 

Recommended Holding Time: 
Sample: 7 days 
Reference: BCMELP 

Extract: 40 days 

Laboratory Location: ALS Environmental, Vancouver 

Light and Heavy Extractable Petroleum Hydrocarbons in Water 

These results are determined according to the British Columbia Ministry of Environment, 
Lands, and Parks Analytical Method for Contaminated Sites "Calculation of Light and Heavy 
Extractable Petroleum Hydrocarbons in Solids or Water". According to this method, LEPH 
and HEPH are calculated by subtracting selected Polynuclear Aromatic Hydrocarbon results 
from Extractable Petroleum Hydrocarbon results. To calculate LEPH, the individual results for 
Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene, and Phenanthrene are 
subtracted from EPH(C10-19). To calculate HEPH, the individual results for 
Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and pyrene are subtracted from 
EPH(C19-32). Analysis of Extractable Petroleum Hydrocarbons adheres to all prescribed 
elements of the BCMELP method "Extractable Petroleum Hydrocarbons in Water by GC/FID" 
(Version 2.1, July 20, 1999). 
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File No. W5500 

Appendix 2 • METHODOLOGY· Continued 

Recommended Holding Time: Not Applicable 

Laboratory Location: ALS Environmental, Vancouver 

MOisture in Sediment/Soil 

+. 
~~~ 

This analysis is carried out gravimetrically by drying the sample at 103 C for a minimum of six 
hours. 

Recommended Holding Time: 
Sample: 14 days 
Reference: Puget 

Laboratory Location: ALS Environmental, Vancouver 

Volatile Organic Compounds in Sediment/Soil 

Volatile Organic Compounds (VOC) are extracted from sediment or soil with methanol, 
following a procedure from the British Columbia Ministry of Water Land and Air Protection 
(BCWLAP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Solids by 
GC/FID" (Version 2.1 July 1999). Aliquots of the extract are analyzed by direct injection 
capillary column gas chromatography with mass spectrometric detection (GC/MS), using 
procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 8260B, 
published by the United States Environmental Protection Agency (EPA). 

Recommended Holding Time: 
Sample: 14 days 
Reference: EPA 

Extract: 40 days 

Laboratory Location: ALS Environmental, Vancouver 

Calculation of Total Xylenes 

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers. 
Results below detection limit (DL) are treated as zero. The DL for Total Xylenes is set to a 
value no less than the sum of the DLs of the individual Xylenes. 

Laboratory Location: ALS Environmental, Vancouver 

Volatile Hydrocarbons in Sediment/Soil 

This analysis involves the extraction of a subsample of the sedimenUsoil with methanol. 
Aliquots of the methanol extract are then analyzed for Volatile Hydrocarbons (VH) by capillary 
column gas chromatography with flame-ionization detection (GC/FID). The methanol 
extraction and VH analysis are carried out in accordance with the British Columbia Ministry of 
Environment, Lands and Parks (BCMELP) Analytical Method for Contaminated Sites "Volatile 
Hydrocarbons in Solids by GC/FID" (Version 2.1 July 1999). 
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File No. W5500 

Appendix 2 - METHODOLOGY - Continued 

Recommended Holding Time: 
Sample: 7 days 
Reference: BCMELP 

Extract: 40 days 

Laboratory Location: ALS Environmental, Vancouver 

Volatile Petroleum Hydrocarbons (VPH) in Solids 

These results are determined according to the British Columbia Ministry of Environment, 
Lands, and Parks Analytical Method for Contaminated Sites "Calculation of Volatile Petroleum 
Hydrocarbons in Solids or Water" (Version 2.1, July 20, 1999). According to this method, the 
concentrations of specific Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, 
Ethylbenzene, Xylenes and Styrene) are subtracted from the collective concentration of 
Volatile Hydrocarbons (VH) that elute between n-hexane (nC6) and n-decane (nC10). 
Analysis of Volatile Hydrocarbons adheres to all prescribed elements of BCMELP method 
"Volatile Hydrocarbons in Solids by GC/FID" (Version 2.1, July 20,1999). 

Recommended Holding Time: Not Applicable 

Laboratory Location: ALS Environmental, Vancouver 

Polycyclic Aromatic Hydrocarbons in Sediment/Soil 

This analysiS is carried out using procedures adapted from "Test Methods for Evaluating Solid 
Waste" SW-846, Methods 3545 & 8270, published by the United States Environmental 
Protection Agency (EPA). The procedure uses an automated system (Accelerated Solvent 
Extractor - ASE) to extract a subsample of the sediment/soil with a 1:1 mixture of hexane and 
acetone. The extract is then solvent exchanged to toluene. The final extract is analysed by 
capillary column gas chromatography with mass spectrometric detection (GC/MS). 

Recommended Holding Time: 
Sample: 14 days 
Reference: EPA 

Extract: 40 days 

Laboratory Location: ALS Environmental, Vancouver 

Extractable Hydrocarbons in Sediment/Soil 

This analysis is carried out in accordance with the British Columbia Ministry of Environment, 
Lands and Parks (BCME LP) Analytical Method for Contaminated Sites "Extractable 
Petroleum Hydrocarbons in Solids by GC/FID, Version 2.1 July 1999". The procedure uses 
an automated system (Accelerated Solvent Extractor - ASE) to extract a subsample of the 
sediment/soil with a 1:1 mixture of hexane and acetone at high temperature and pressure. 
The extract is then solvent exchanged to toluene and analysed by capillary column gas 
chromatography with flame ionization detection (GC/FID). EPH results include Polycyclic 
Aromatic Hydrocarbons (PAH) and are therefore not equivalent to Light and Heavy 
Extractable 
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Appendix 2 • METHODOLOGY· Continued 

Petroleum Hydrocarbons (LEPH/HEPH). 

Recommended Holding Time: 
Sample: 14 days 
Reference: BCMELP 

Extract: 40 days 

Laboratory Location: ALS Environmental, Vancouver 

EPH in Sediment/Soil with Silica Gel Cleanup· EPH(sg) 

This analysis is carried out using British Columbia Ministry of Water, Land and Air Protection 
(BC WLAP) methods. SedimenUSoil samples are extracted and analzyed in accordance with 
the BC WLAP method "Extractable Petroleum Hydrocarbons in Solids by GC/FID, Version 2.1 
July 1999". The procedure uses an automated system (Accelerated Solvent Extractor - ASE) 
to extract the sedimenUsoil with a 1:1 mixture of hexane and acetone at high temperature and 
pressure. 

Prior to analysis by capillary gas chromatography with flame ionization detection (GC/FID), a 
silica gel cleanup procedure is applied. The cleanup, which is intended to selectively remove 
most naturally occurring organics, follows the BC WLAP method "Silica Gel Cleanup of 
Extractable Petroleum Hydrocarbons" (Draft, October 23, 2003). Note that EPH results 
include Polycyclic Aromatic Hydrocarbons (PAH) and are therefore not equivalent to Light and 
Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH). This analysis is sometimes also 
referred to as Total Petroleum Hydrocarbons. 

Recommended Holding Time: 
Sample: 14 days 
Reference: BC WLAP 

Extract: 40 days 

Laboratory Location: ALS Environmental, Vancouver 

i . Light and Heavy Extractable Petroleum Hydrocarbons in Solids 

I 
These results are determined according to the British Columbia Ministry of Environment, 
Lands, and Parks Analytical Method for Contaminated Sites "Calculation of Light and Heavy 
Extractable Petroleum Hydrocarbons in Solids or Water". According to this method, LEPH 
and HEPH are calculated by subtracting selected Polycyclic Aromatic Hydrocarbon results 
from Extractable Petroleum Hydrocarbon results. To calculate LEPH, the individual results for 
Naphthalene and Phenanthrene are subtracted from EPH(C10-19). To calculate HEPH, the 
individual results for Benz(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, 
Benzo(a)pyrene, Dibenz(a,h)anthracene, Indeno(1 ,2,3-c,d)pyrene, and pyrene are subtracted 
from EPH(C19-32). Analysis of Extractable Petroleum Hydrocarbons adheres to all 
prescribed elements of the BCMELP method "Extractable Petroleum Hydrocarbons in Solids 
by GC/FID" (Version 2.1, July 20, 1999). 

Recommended Holding Time: Not Applicable 
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File No. W5500 

Appendix 2 - METHODOLOGY· Continued 

Laboratory Location: ALS Environmental, Vancouver 

Results contained within this certificate relate only to the samples as submitted, 

This Certificate Of Analysis shall only be reproduced in full, except with the written 
approval of ALS Environmental. 

End of Report 
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Chrom Perfect Chromatogram Report 

ALS Environmental - Hydrocarbon Distribution Report 

Client Sample 10: 
ALS Sample 10: 
File Name: 
Run Information: 
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W5500-T--1 
I :\Chrom\gc21 \data\gc21_ 080ctA.0039. RAW 
Acquired on GC 21, 09/10/20052:30:03 AM 
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~---.-----r--o, -----,--------" ~---.-, ~-----,--, ~~ 
2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 

Time ~ Minutes 

I---n C 1 O------------------------------------n C 19-----------------------------------------------nC32 ----su rroga le----------------------------1 
<------ -Gasol i ne------I 1----------------- ----------------------------- --Heavy Otts---------------------------------------- -- -------> 
<--------------------------------0 Ie sel------ ------------------------------1 

Sample Amount = 530.0 (g or mL) Dilution Factor = 1.0 

The Hydrocarbon Distribution Report is intended to· assist you in characterizing 
hydrocarbon products that may be present in your sample. For further interpretation, 
a current library of reference products is available upon request. 

The scale at the bottom of the chromatogram Indicates the approximate retention times of 
common petroleum products, and three n-alkane hydrocarbon marker compounds. 
Depending on the amount of hydrocarbons present in the sample, a C36 surrogate 
compound may be visible. Surrogate compounds are added to all samples as a 
component of quality control. 

Peak heights in this report are a function of the sample concentration, the sample amount 
extracted, the sample dilution factor, and the response scale at the left. 
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Chrom Perfect Chromatogram Report 

ALS Environmental - Hydrocarbon Distribution Report 

Client Sample 10: 
ALS Sample 10: 
File Name: 
Run Information: 
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W5500-T--2 
1:\Chrom\gc21\data\gc21_080ctB.0040.RAW 
Acquired on GC 21, 09/10/2005 2:49:40 AM 
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Time· Minutes 
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1···nC10 ...... • .......... • ........ •· ........ nC19 ........ • ...................................... nC32 .... Surrogate ............................ 1 

<·--····Gasoline------I I------------------------------------------------Heavy Oils----------------------------------------.... --.. -> 
<--------------------------------Dlesel------------------------------------1 

Sample Amount = 525.0 (g or mL) Dilution Factor = 1.0 

The Hydrocarbon Distribution Report is intended to assist you in characterizing 
hydrocarbon products that may be present in your sample. For further interpretation, 
a current library of reference products is available upon request. 

The scale at the bottom of the chromatogram indicates the approximate retention times of 
common petroleum products, and three n-alkane hydrocarbon marker compounds. 
Depending on the amount of hydrocarbons present in the sample, a C36 surrogate 
compound may be visible. Surrogate compounds are added to all samples as a 
component of quality control. 

Peak heights in this report are a function of the sample concentration, the sample amount 
extracted, the sample dilution factor, and the response scale at the left. 
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Chrom Perfect Chromatogram R8port 

ALS Environmental - Hydrocarbon Distribution Report 

Client Sample 10: 
ALS Sample 10: 
File Name: 
Run Information: 
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W5500-T--3 
1:\Chrom\gc21 \data\gc21_ 080clA. 0040.RAW 
Acquired on GC 21, 09/10/2005 2:49:40 AM 
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Time - Minutes 
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<-------Gasoline------I I------------------------------------------------Heavy Oils-------------------------------------------------> 
< ................................ 0Ie081 .................................... 1 

Sample Amount = 520.0 (g or mL) Dilution Factor = 1.0 

The Hydrocarbon Distribution Report is intended to assist you in characterizing 
hydrocarbon products that may be present in your sample. For further interpretation, 
a current library of reference products is available upon request. 

The scale at the bottom of the chromatogram indicates the approximate retention times of 
common petroleum products, and three n-alkane hydrocarbon marker compounds. 
Depending on the amount of hydrocarbons present in the sample, a C36 surrogate 
compound may be visible. Surrogate compounds are added to all samples as a 
component of quality control. 

Peak heights in this report are a function of the sample concentration, the sample amount 
extracted, the sample dilution factor, and the response scale at the left. 
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Chrom Perfect Chromatogram Report 

ALS Environmental· Hydrocarbon Distribution Report 

Client Sample 10: 
ALS Sample 10: W5500·T··4 
File Name: 1:IChromlgc21Idatalgc21_080ctB.0041.RAW 
Run Information: Acquired on GC 21, 09/10/20053:09:23 AM 
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<-------Gasoline------I ]------------------------------------------------Heavy Oils----------· .. ·--------· .. --------------·_--------> 
<--------------------------------Diesel------------------------------------] 

Sample Amount = 530.0 (g or mL) Dilution Factor = 1.0 

The Hydrocarbon Distribution Report is intended to assist you in characterizing 
hydrocarbon products that may be present in your sample. For further interpretation, 
a current library of reference products is available upon request. 

The scale at the bottom of the chromatogram indicates the approximate retention times of 
common petroleum products, and three n·alkane hydrocarbon marker compounds. 
Depending on the amount of hydrocarbons present in the sample, a C36 surrogate 
compound may be visible. Surrogate compounds are added to all samples as a 
component of quality control. 

Peak heights in this report are a function of the sample concentration, the sample amount 
extracted, the sample dilution factor, and the response scale at the left. 
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ALS Environmental· Hydrocarbon Distribution Report 

Client Sample ID: 
ALS Sample 10: 
File Name: 

W5500·T··7#SIL 
1:\Chrom\gc21\data\gc21_110ctB.0042.RAW 
Acquired on GC21, 12/10/200510:51:38AM Run Information: 
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<·······Gasoline------I I------------------------_·_·_-------------------Heavy Oils-----------------------------------.. ------------> 
<--------------------------------Oiesel------------------------------------1 

Sample Amount = 2.5 (g or mL) Dilution Factor = 1.3 

The Hydrocarbon Distribution Report is intended to assist you in characterizing 
hydrocarbon products that may be present in your sample. For further interpretation, 
a current library of reference products is available upon request. 

The scale at the bottom of the chromatogram indicates the approximate retention times of 
common petroleum products, and three n·alkane hydrocarbon marker compounds. 
Depending on the amount of hydrocarbons present in the sample, a C36 surrogate 
compound may be visible. Surrogate compounds are added to all samples as a 
component of quality control. 

Peak heights in this report are a function of the sample concentration, the sample amount 
extracted, the sample dilution factor, and the response scale at the left 
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Chrom Perfect Chromatogram Report 

ALS Environmental· Hydrocarbon Distribution Report 

Client Sample ID: 
ALS Sample ID: QC·T ··467787#W5500·8 
File Name: I :IChromlgc22ldatalgc22 _120ctB.0022. RAW 

Acquired on GC 22, 12/10/20056:45:19 PM Run Information: 
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Sample Amount = 2.5 (g or mL) Dilution Factor = 10.0 

The Hydrocarbon Distribution Report is intended to assist you in characterizing 
hydrocarbon products that may be present in your sample. For further interpretation, 
a current library of reference products is available upon request. 

The scale at the bottom of the chromatogram indicates the approximate retention times of 
common petroleum products, and three n·alkane hydrocarbon marker compounds. 
Depending on the amount of hydrocarbons present in the sample, a C36 surrogate 
compound may be visible. Surrogate compounds are added to all samples as a 
component of quality control. 

I 

Peak heights in this report are a function of the sample concentration, the sample amount [-
extracted, the sample dilution factor, and the response scale at the left. 
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Chrom Perfecl Chromalogram Report 

ALS Environmental - Hydrocarbon Distribution Report 

Client Sample 10: 
ALS Sample 10: 
File Name: 
Run Information: 
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1:\Chrom\gc21 \data\gc21_130ctB.0026.RAW 
Acquired on GC 21, 14/10/20051 :21 :43 AM 
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<-------Gasollne------I I------------------------------------------------Heavy Oils-------------------------------------------------> 
<--------------------------------Diesel---------------_____________________ ! 

Sample Amount = 5.0 (g or mL) Dilution Factor = 10.0 

The Hydrocarbon Distribution Report is intended to assist you in characterizing 
hydrocarbon products that may be present in your sample. For further interpretation, 
a current library of reference products is available upon request. 

The scale at the bottom of the chromatogram indicates the approximate retention times of 
common petroleUm products, and three n-alkane hydrocarbon marker compounds. 
Depending on the amount of hydrocarbons present in the sample, a C36 surrogate 
compound may be visible. Surrogate compounds are added to all samples as a 
component of quality control. 

Peak heights in this report are a function of the sample concentration, the sample amount 
extracted, the sample dilution factor, and the response scale at the left. 
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ALS Environmental - Hydrocarbon Distribution Report 

Client Sample 10: 
ALS Sample ID: 
File Name: 
Run Information: 
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Sample Amount = 5.6 (g or mL) Dilution Factor = 1.3 

The Hydrocarbon Distribution Report is intended to assist you in characterizing 
hydrocarbon products that may be present in your sample. For further interpretation, 

I 
I 

a current library of reference products is available upon request. i . 

The scale at the bottom of the chromatogram indicates the approximate retention times of 
common petroleum products, and three n-alkane hydrocarbon marker compounds. 
Depending on the amount of hydrocarbons present in the sample, a C36 surrogate 
compound may be visible. Surrogate compounds are added to all samples as a 
component of quality control. 

Peak heights in this report are a function of the sample concentration, the sample amount 
extracted, the sample dilution factor, and the response scale at the left. 
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AALS EnulrDnmental 
WWW .. _"M.,." excellence in analytical tesllng 

1985Triumph Stroot, Vaneower. 8C Canada V5t. 11<5 Tn!: 604-253-4188 Toll Free: 1-8QG..6i65...O' Fax: 6Q4.2S3-6700 
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#2 - 0020 ,OOIh Str"'t FortSt. John, 8C Canada V'J:m!l Tet '2SII-71lS-a21l1 F.d50-7!l5-8286 

CHAIN OF CUSTODY FORM 

I 
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, 

I ! 
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o DIFFERENT FROM REPORT (provide delails below) '- I. 1nM.,-----; 
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SPE_Ci_ AI- INSTRUCTIONS: '1 I TIM. IE 1 "Me ~ _ 
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REPORT ON: 

REPORTED TO: 

CHAIN OF CUSTODY: 
PROJECT NAME: 
PROJECT NUMBER: 
P.O. NUMBER: 

Analysis Report 

Analysis of Water Samples 

Hemmera Envirochem Inc. 
Suite 250 
1380 Burrard Street 
Vancouver, B.C. 
V6Z 2H3 

Att'n: Stefan Quaglia 

120334 
Momlng Star 
647-001.01 
1893 

NUMBER OF SAMpLES: 5 

DATE SUBMITTED: October 6,2005 

SAMPLE TYPE: Water 

RECEIVED OCT 2 5.2005 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

NOTE: Results contained in this report refer only to the testing of samples as submitted. Other 
Information is available on request. . 

TEST METHODS: 

CANTEST LTD. 

Proressional 
Analytical 

Services 

4606 Canada Way 
Burnaby. B.C. 
V5G 1K5 

Fa>:: 604 731 2386 

Tel: 604 734 7276 

1 800 665 8566 

Volatile Organic Compounds in Water and Soil - analysis was performed using procedures based on U.S. EPA 
Methods 624/8240/8260, Involving sparglng with a Purge and Trap apparatus and analysis using GC/MS. 

Volatile Hydrocarbons (VH) and Volatile Petroleum Hydrocarbons (VPH) in Water - analysis was performed 
using B.C. MOELP CSA-Analytlcal Method 2 "Volatile Hydrocarbons In Water by GC/FID" and CSA-Analytlcal Method 5 
"Calculation of Volatile Petroleum Hydrocarbons in Solids or Water (VPH)" approved August 12, 1999. The method 
Involves sparglng/collectlon using a Purge & Trap apparatus with GC/MS analysis: VH components ranging from C6 to 
C10 are quantified against m-xylene and 1 ,2,4-trlmethylbenzene. VPH Is calculated by subtraction of specified MAH 
compounds from VH concentrations. 

Extractable Petroleum Hydrocarbons and Light and Heavy Extractable Petroleum Hydrocarbons in Water -
analysis was performed using B.C. MOELP CSA-Analytical Method 4 "Extractable Petroleum Hydrocarbons In Water by 
GC/FID" and CSA-Analytical Method 6 "Calculation of Light and Heavy Extractable Petroleum Hydrocarbons in Solids or 
Water (LEPH & HEPH)". The method Involves DCM extraction and GC/FID analysis. EPH components ranging from C10 to 
C19 and C19 to C32 are quantified against eicosane (n-C20). LEPH & HEPH are calculated by subtraction of specified 
PAH's. 

Polynuclear Aromatic Hydrocarbons - analysis was performed using procedures based on U.S. EPA Methods 
625/8270, Involving extraction, clean-up steps, and analysis using GC/MS. 

TEST RESULTS: 

(S ee following pages) 

CANT EST LTD. 

cl$£::> 
IO€:1-._'; Zhenyong Gao, M.Sc. 
\' " Coordinator, Trace Organics 

A Member of the QVW..f Group 
y.ww.cantesLcom 

Page 1 of 14 
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REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

Polycyclic Aromatic Hydrocarbons in Water 

CLIENT SAMPLE 
IDENTIFICATION: 

Oct 6/05 

SW07 

Oct 6/05 Oct 6/05 Oct 6/05 

ID: 510070003 510070004 510070005 510070006 
i=============Jc=====i====i====oi======iIDETECTION LIMIT Oct 13/05 

Results expressed as micrograms per liter (pgIL) 
< ~ Less than detection limit 

Page 2 

I 

I 

I ~ 

MOE-2014-00237 
Page 168



REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

Polycyclic Aromatic Hydrocarbons in Water 

CLIENT SAMPLE 
IDENTIFICATION: 

DATE SAMPLED: 

CANTEST 10: 

Results expressed as micrograms per liter (J.1g/L) 
< = Less than detection limit 

Page 3 
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REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

Monocyclic Aromatic Hydrocarbons in Water 

CLIENT SAMPLE 
IDENTIFICATION: 

SW03 

DATE SAMPLED: Oct 6/05 Oct 6/05 Oct 6/05 I Oct 6/05 

CANT EST 10: 510070003 510070004 510070005 510070006 

Results expressed as micrograms per liter (j.Ig/L) 
Surrogate recoveries expressed as percent (%) 
< = Less than detection limit 

Page 4 
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REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 19, 2.005 

GROUP NUMBER: 61007002 

Monocycllc Aromatic Hydrocarbons In Water 

. CLIENT SAMPLE 
IDENTIFICATION: 

Results expressed as micrograms per liter If/giL) 
Surrogate recoveries expressed as percent (%) 
< = Less than detection limit 

Page 5 
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REPORTED TO: Hemmera Elwlrochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

Extractable Petroleum Hydrocarbons (EPH) in Water 

jJg/L = micrograms per liter 
< = Less than detection limit 

SAMPLE 
DATE 

EPHw10-19 EPHw19-32 

Page 6 
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REPORTED TO; Hemmera Erwirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER; 61007002 

Extractable Petroleum Hydrocarbons· PAH Corrected in Water 

CLIENT SAMPLE 
IDENTIFICATION: 

J,lgiL ~ micrograms per liter 
< = Less than detection limit 

LEPHw (corrected HEPHw (corrected 
for PAH's) for PAH's) 

Page 7 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 1 g, 2005 

GROUP NUMBER: 61007002 

Batch Quality Control for Monocyclic Aromatic Hydrocarbons in Water (QC# 71524) 

Parameter Blank (ugjL) Blank Limits 

ugjL = micrograms per liter 
R.P.D. = Relative Percent Difference 

Duplicate 
(R.P.D.) 
510070007 

Duplicate 
Limits 

Volatiles 
Water Spike 
(% Recovery) 

Volatiles 
Water Spike 
Limits 

NC = Not Calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculation 
is not defined for analyte levels of less than detection limit. 

Page 8 
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I 

I 

REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

Instrument Quality Control for the GC/MS/FID (344) wi P&T (341) (QC# 144163) 

QC Type: Detection Limit Check Standard 

Page9 
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REPORTED TO; Hemmera Envlrochem Inc. CANr::.ST° 
REPORT DATE; October 19. 2005 

GROUP NUMBER: 61007002 

Batch Quality Control for Extractable Petroleum Hydrocarbons (EpH) in Water (QC# 71386) 
r:: ....... . 
• Parameter Blank (ug/L) Blank Limits 

il ._ 
c=m=·:.c:'~=·:C;:~:.~'ii.={~;;;·=:;;;~= •• ~;;;r·.= •• ·:·.'8,=·,C;;·:=t""ij;""i7iijil7iiD:7i';==j::==;==i1;",~~,i'ij:I"'~:==;)~==~~==··~==·.····"":··~1·~1;2.~==g)==:;=f.:.c:~(7ii:J;:W:'·.· •• ·'. i 

ug/L ~ micrograms per liter 

I 
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REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 19,2005 

GROUP NUMBER: 61007002 

Instrument Quality Control for the HPS890GC +ECD(PCB) or FID(EPH) (QC# 143981) 

QC Type: Detection Limit Check Standard 

I Emeter 1% Recovery I Limits 1 

Page 11 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

Batch Quality Control for Polycyclic Aromatic Hydrocarbons in Water (QC# 71391) 

Blank (ug/L) Blank Limits 

ug/L = micrograms per liter 

Spike (% 
Recovery) 

Spike Limits 

Page 12 
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REPORTED TO: Hemmera Envirochem Inc, 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

Batch Quality Control Frequency Summary 

TEH/EPH Water Preparation (Batch# 71386) 

No, Samples 

• Method Performance Check Spike 1 

PAH's in Water Sample Prep (Batch# 71391) 

'laC Type 
I 

No. Samples 

Volatiles Analysis (Batch# 71524) 

TEH/EPH Water Preparation (Batch# 71386) 

PAH's In Water Sample Prep (Batch# 71391) 

QCType 

(Continued on next page) 

Page 13 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61007002 

Batch Quality Control Frequency Summary 

Volatiles Analysis (Batch# 71524) 

Type 

Page 14 
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CHAIN OF CUSTODY RECORD 

120334 

4506 Canada Way 
Bumaby. B,C. 
v$G 11\'5 

Tel: 
Fax: 
1011 Free; 

604.734.7276 
604.731.2386 
800.665,8566 

www.cantestcorn 
c:antest@cantost.oom 

Name:'" 

Special Instructions; L_ AutoFax Retum Cooler 

I Shipped by: 

:5 
10 

IhG~ 
VDcN 

Sample 
Identification" 

Waybill No.: 

Shiproorrt Condition: 

Please drcle optfons as 

Date 
Sampled 
(MID/Y) 

for "AutoEmalr Reports}: 

* = R<>quired Field 

RESUl.TS 
REQUESTED BY:· 

Totoi Number of Containers: 

You will !x; paid directly by our alent L 

Company Nama: 

Postal Code: 

Phone: Fax: 

3 
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CHROMATOGRAM COVER SHEET 

CONTACT COMPANY NAME 

S\E~~ Q\JJ\6.LlP-. ~O'± - G ~q .- Ott--3 Q 
DATE· / PGS INCL. COVER 

OCT l ::t(lfl 0 L '3 
FAX NUMBER 

60'+ - ~bq ~ o~3(l 
FROM 

CANTEST LTD 

RETURN FA TELEPHONE 

604731 2386 6047347276 

SUBJECT 

Chromatogram(s) 

Please find the attached chromatograms associated with: 

CANTEST Group # ........ G .. I .... .Q . .Q .. 3:: .. Q .. Q ... ~ ............................ . 

Yo", """,' N.m'I'0"cn\~q01:<:i:cc::: 
Your Project Number ........ ~ .. ~.3: ... ::-:: .. D ........ .\ ... .' ..... .9 .. ! ....................... .. 

. ~~tif . 
Sample MatriX ..................................................................................................... . 

The originals will follow with the report. 

www.cantest.com 

Head Office: 
4606 Canada Way 
Burnaby. BC V5G 1 K5 
Tel: 6047347276 

Victoria: 
1102 - 4464 Mar1<ham SI. 
Victoria, Be vez 7X8 
Tel: 2503856112 

Kelowna: 
1328 Land Road 
Kelowna. BC V1P lK9 
Tel: 250 765 7501 

Winnipeg: 
Unit D - 675 Berry SI. 
Winnipeg. MB R3H 1A7 
Tel: 204 772 7276 

Toronto: 
181nkpen Lane 
Whitby. ON L 1 R 2HZ 
Tel: 9056655556 

I 

I 
I 

i 

r 

I 

I • 
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I
-au F,ile D:\HPCHEM\1\DATA\051011A.S\022F4501.D sample Name: 510070005 
'. ===================================================~=~~==~=========== 

Injection Date : 10/12/05 .2:24:30 P~l seq. Line: 45 ~ 
sample Name : 510070005 vial: 22 l 00-' 1\D2 

I 
Acq. operator : pcn In]: 1 -r-~ 

Inj Volume: 2 ~l 
Aeq. Method : D:)HPCHEM\l\METHODS\IEPH.M ~. 

f 

Last changed : 10 12/05 2:18:21 PM by pen t t=~l 1()1 
(modified after loading) 

Anal ysi s Method : D: )HPCHEM\l \METHODS\! EPILAP. M 0 r II ~ 
Last changed : 10 14/05 8:07:54 AM by pen ~ r 
Total Extractable Hydrocarbons. soils and waters are extracted using methylene chloride and 
then analyzed using an HPGC-FID. calculations are based on an internal standard and 
reported ln ug/L for waters and ug/g for soils. 
===================================================================== 

EPH FIO-A 10/14/05 8:13:44 AM pen 

Cf) 

z: 
o 
W 

paqe 1 of 2 
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Data F,ile D:\HPCHEM\1\DATA\051011A.S\024F4701.D 
.' ==::::=============::::;===========================::=:==========::::::::=::::===::::=::::==:::=:::: 

Injection Date 10/12/05 3:37:09 PM Seq. Line 47 

sample Name: 5100700~ 

Sample Name 510070007 Vial 24 
Acq. Operator pcn Inj 1 

Acq. Method 
Last changed 

D:)HPCHEM\1\METHODS\!EPH.M 
10 12/05 3:31:05 PM by pcn 
(modified after loading) 

Analysis Method: D:\HPCHEM\1\METHODS\!EPH-AP.M 

Inj Volume 2 ~l 

Last changed : 10/14/05 8:07:54 AM by pcn 
Total Extractable Hydrocarbons. soils and waters are extracted using methylene chloride 
then analyzed using an HPGC-FID. calculations are based on an internal standard and 
reported in ug/L .for waters and ug/g for soils. 
===================================================================== 

-

and 

I 

I 

~ 

EPH FID-A 10/14/05 8:14:06 AM pcn paoe 1 of 2 
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REPORT ON: 

REPORTED TO: 

CHAIN OF CUSTODY: 
PROJECT NAME: 
PROJECT NUMBER: 
P.O. NUMBER: 

Analysis Report 

Analysis of Water Sample 

Hemmera Envlrochem Inc. 
Suite 250 
1380 Burrard Street 
Vancouver, B.C. 
V6Z 2H3 

Att'n: Stefan Quaglia 

120332 
Morning Star 
647-001.01 
1893 

NUMBER OF SAMPLES: 5 

DATE SUBMtTIED: October 11,2005 

SA~PLE TYPE: Water 

RECEIVED OCT 3 129GS 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

NOTE: Results contained in this report refer only to the testing of samples as submitted. Other 
Information is available on request. 

TEST METHODS: 

CANTEST LTD. 

Prolassional 

Analytical 

Services 

4606 Canada Way 

Burnaby, B.C. 
VSG 1K5 

Fax: 604 731 2386 

Tel: 604 734 7276 

1 800 665 8566 

Volatile Organic Compounds in Water and Soil - ~nalysis was pertormed using procedures based on U.S. EPA 
Methods 624/8240/8260, involving sparging with a Purge and Trap apparatus and analysis using GC/MS. 

Volatile Hydrocarbons (VH) and Volatile Petroleum Hydrocarbons (VPH) in Water - analysis was pertormed 
using B.C. MOELP CSR-Analytical Method 2 "Volatile Hydrocarbons In Water by GC/FID" and CSR-Analytlcal Method 5 
"Calculation of Volatile Petroleum Hydrocarbons in Solids or Water (VPH)" approved August 12, 1999. The method 
Involves sparging/collection using a Purge & Trap apparatus with GC/MS analysis; VH components ranging from C6 to 
Cl0 are quantified against m-xylene and 1 ,2.4-trlmethylbenzene. VPH Is calculated by sUbtraction of specified MAH 
compounds from VH concentrations. 

Extractable Petroleum Hydrocarbons and Light and Heavy Extractable Petroleum Hydrocarbons in Water -
analysis was pertormed using B.C. MOELP CSR-Analytlcal Method 4 "Extractable Petroleum Hydrocarbons In Water by 
GC/FID' and CSR-Analytlcal Method 6 "Calculation of Light and Heavy Extractable Petroleum Hydrocarbons In Solids or 
Water (LEPH & HEPH)". The method involves DCM extraction and GC/FID analysis. EPH components ranging from CIO to 
C19 and C19 to C32 are quantified against elcosane (n-C20). LEPH & HEPH are calcUlated by subtraction of specified 
PAH's. 

Polynuclear Aromatic Hydrocarbons - analysis was pertormed using procedures based on U.S. EPA Methods 
625/8270, Involving extraction, clean-up steps, and analysis using GC/MS. 

TEST RESULTS: 

(See following pages) 

CANTEST LTD. 

Zhenyong Gao, M.Sc. 
Coordinator, Trace Organics 

A Member of the CN\!AM Group 
\\fww.cantesl.com 

Page I of 12 
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REPORTED TO: Hemmera Envlrochem Inc, 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

Polycycllo Aromatio Hydrooarbons In Water 

I CLIENT SAMPLE 
I IDENTIFICATION: 

07 

SAMPLED: I Oct 7/05· Oct 7/05 Oct 7/05 

10: i 510110100 510110101 510110102 510110103 
I 

Results expressed as micrograms per liler (,ug/L) 
< = Less than detection limit 

Page 2 
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REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

Polycyclic Aromatic Hydrocarbons in Water 

CLIENT SAMPLE 
IDENTIFICATION: 

I DATE SAMPLED: 

I CANT EST ID: 

ANALYSIS DATE: 

Results expressed as micrograms per liter (1i9/L) 
< = Less than detection limit 
Sample# 510110104 - Detection limits adjusted: Limited sample volume 

Page 3 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

Monocyclic Aromatic Hydrocarbons In Water 

07 

Iln'lT!:: SAMPLED: Oct 7/05 Oct 7/05 Oct 7/05 Oct 7/05 

510110100 510110101 510110102 510110103 

Oct 13/05 

Results expressed as micrograms per liter (pg/L) 
Surrogate recoveries expressed as percent (%) 
< = Less than detection limit 

Oct 13/05 

Page 4 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

Monocycllc Aromatic Hydrocarbons In Water 

• CLIENT SAMPLE 
·'DENTIFICATION: 

DATE SAMPLED: 

CANTESTID: 

Results expressed as micrograms per liter (jJgfL) 
Surrogate recoveries expressed as percent (%) 
< Less than detection limit 

1 

• 510110104 

Page 5 
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REPORTED TO: Hemmera Envlrochem Inc. CANr::ST0 
REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

Extractable Petroleum Hydrocarbons (EPH) in Water 

CLIENT SAMPLE 
IDENTIFICATION: 

SAMPLE CANTEST EPHwl0-19 EPHwI9-32 

fJg/L ~ micrograms per liter 
< ~ Less than detection limit 

DATE ID 

L 

Page 6 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

Extractable Petroleum Hydrocarbons - PAH Corrected in Water 

CLIENT SAMPLE 
IDENTIFICATION: 

I1g /L = micrograms per liter 
< = Less than detection limit 

SAMPLE CANTEST 
DATE ID 

LEPHw (corrected 
for PAH's) 

HEPHw (corrected 
for PAH's) 

Page 7 
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REPORTED TO: 

REPORT DATE: 

Hemmera Envirochem Inc. CANr::ST® 
October 19, 2005 

GROUP NUMBER: 61011026 

Batch Quality Control for Monocyclic Aromatic Hydrocarbons in Water (QC# 71622) 

ug/L = micrograms per liter 
R.P.D. = Relative Percent Difference 
NC ; Not calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculation 
Is not defined for anaiyte levels of less than detection limit. 

Page 8 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19. 2005 

GROUP NUMBER: 61011026 

Batch Quality Control for Extractable Petroleum Hydrocarbons (EPH) in Waler (QC# 71507) 

Parameter 

I 

I ug/L ~ micrograms per liter 

Page 9 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

Batch Quality Control for Polycyclic Aromatic Hydrocarbons in Water (QC# 71566) 

Blank (ugjL) Blank Limits Spike Limits 

ugjL = micrograms per liter 

r 
I 

Page 10 
I 
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REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 19, 2005 

GROUP NUMBER: 61011026 

Batch Ouality Control Frequency Summary 

(Continued on next page) 

TEHjEPH Water Preparation (Batch# 71507) 

Type No. Samples 

PAH's in Water Sample Prep (Batch# 71566) 

IF TYP' I No s,mPiO>j 
I [~~~:}it·}·~·.·.·.· .. · .. ,............... ········································i·.· ..........•.•. { I~II/.·.· .• ii •• ·I I 

Volatiles Analysis (Batch# 71622) 

TEHjEPH Water Preparation (Batch# 71507) 

IOC Type I No. Samples II 

laiif()B$li~i • •. ·•· •. ·· •. ···.WiHIi.(i,.·.· ••• ·.···.IIIktI.jj.$UiI\· •.•.•..•••. q I 

PAH's in Water Sample Prep (Batch# 71566) 

Page 11 
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REPORTEO TO: Hemmera Envirochem Inc. 

REPORT OATE: October 19,2005 

GROUP NUMBER: 61011026 

Batch Quality Control Frequency Summary 

Volatiles Analysis (Batch# 71622) 

Page 12 
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CHAIN OF CUSTODY RECORD 

120332 

4606 Canada Way 
Bumaby, B.C. 
V5G 1KS 

Tel: 
Fax: 
Toll Free: 

604.734.7276 
604.731.2386 
800.665.8566 

www.cantestcom 
cantest@cantestcom 

Street Address (mcludlng 

Special Instructions: 0 AlItoFax AutoEmail o Retum Cooler 

I Shipped by: 

sample 
Identffication" 

02... 

Please 

Date lime Received by: 

Received for Lab oY;...-...... 

Cooler opened by: 

* = Required Field 

Page_'_of_l_ 

RESULTS 
REQUESTED BY:" 

Ii- JQ.. ()" 
Day Month Year 

;-dQ. TA-T 
(surc;7arges May Apply) 

} 

J 

Total Number of Containers: lS 

You 'Nil! be paid directly by our client: D 
Company Name: 

Contact: Postal Code: 

Phone: Fax: 
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'j • 

CHROMATOGRAM COVER SHEET 

CONTACT 

Ste~httv\ 
FAX NUMBER 

FROM 

CANTEST LTD 

SUBJECT 

Chromatogram(s) 

~O4-

COMPANY NAME 

H.e ~ tvI e-ft::'\ 
DATE 

D5 Dc--\- \'S 
RETURN FAX 

604731 2386 

Please find the attached chromatograms associated with: 

CANTEST Group # .... (P, . .I..~H9..~.le ................................................................. . 

Your Project Name .... ffioroI.0j ..... St,0,C .............................................. . 
Your Project Number ...... 0.1J..::-.g.~ .. \ .. : .. Q.I. .................................................... . 

Sample Matrix ........... 'W4.r.., ................................................................... . 

The originals will follow with the report. 

www.cantest.com 

Head Office: VictorIa; Kelowna: Winnipeg; 

CAI\JT:ST 
0000 

PGS INCL. COVER 

TELEPHONE 

6047347276 

Toronto: 
4606 Canada Way 
Burnaby. BC V5G 1 K5 
Tel: 604 7347276 

1102 - 4464 Markham St. 
Victoria. BC V8Z 7X8 
Tel: 250 3856112 

1328 Land Road 
Ketowna. BC V1 P 1 K9 
Tel: 250 765 7501 

Unit D - 675 Berry st. 
Winnipeg. MB R3H 1A7 
Tel: 204772 7276 

18 Inkpen Lane 
Whitby. ON L1R 2HZ 
Tel: 9056655556 

I 

I 
I ' 

I. 

I 
I 
I 

I. 

h 
I 
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l,,,ta !'il" C: \HPCHEM\l \DATA \051012B\090B2101. D Sample 'Name: 51011010~ 

-I 
I 

:"\z;~=""'=IlIIII=;:::U:"==_==========~=======================-=-=======l<:::<==.:>t====="",="",= 

Injection Date 
Sample Name 
Acq. Operator 

Acq. Methed 
Last changed 
Analysis r·lethod 
Last changed 

10/12/2005 9:11:43 PM 
510110104 

l: pen 

C: \HPCHEM\l \~jETHODS\EPH.M 
10/12/2005 6:32:11 PM by pcn 
C:\HPCH£M\l\METHODS\EPHBP.M 
10/18/2005 7:29:14 AM by pcn 
(modified after loading) 

Seq. Line 
Location 

Inj 
Inj Volume 

21 
Vial 90 

1 
2 III 

r;ttO( 
Total Extractable Hydrocarbons. Seils and \<laters are extracted using methylene chloride and 
then analyzed using an HPGC-!'ID. Ca1cu1atiens are based,en an internal standard and reported 
in ug/L for waters and fer seils. 

,. 

nstrument 1 10/18/2005 7:29:23 &~ pcn Page 1 of 2 
MOE-2014-00237 
Page 199



Nov 7, 15:39 PST by: Amandeep Nagra (15:44) Pg 1 or Y 

AUTDFAX 
COVER SHEET 

Date: 
To: 
Att'n: 
From: 
SUbject: 

MESSAGE: 

November 7, 2005 
Hemmera Envirochem Inc. 
Stefan Quaglia 
Amandeep Nagra 
Analytical Results 

A Member of tho ~ Group 
hUp:II't'/ww.testing·labs.com 

The Best Pick-Up Line 
in the Industry. 

CanTl!st Ltd, 

Professional 
Analytical 
SerlJices 

4606 Canada Way 
Burnaby. Be 
VSG lKS 

Fax: 604 131 2386 

Tel: 604734 7276 

1 BOO 665 8566 

FREE sample pick·up and supply delivery throughout most 
areas of the GVRD on 24 hours notice. 

NOTE: This massage l!.l inter.d~d onty for thli! U~B of the imividusl or entity to which it i~ lIddressed lind contain3 inforfMtion that is confidential. IF the reader of tni! 
message Is not lhe Intended recipient, or the agent rC9pansibie for delivering the rTl9ssoge to the Intended reclp~ent, your tire hereby noURad that tiny dlsc.108ure 0 

dlslrlbuUon of this communication is Sltr[otl}, prohlblt'iKi. If you havs l'i!cel .... ~d this communication Iner(Qr, pie1Jse notify us Immediately by telephone a.nd return the origlna 
to usat the abo .... e nddress by IMII without making n copy. The.nkyou. 
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Nov 7, 15:39 PST by: Amandeep Nagra 

REPORTED TO: Hemmera Envirochem Inc. 

REPORT DATE: October 25, 2005 

GROUP NUMBER: 61018023 

Polycyclic Aromatic Hydrocarbons in Water 

CLIENT SAMPLE SWOl 

IDENTIFICATION: 

. 

DATE SAMPLED: Oct 14/05 

CANTEST 10: 510180144 

ANALYSIS DATE: Oct 22/05 

Naphthalene < 
Acenaphthylene < 
Quinoline < 
Acenaphthene < 
Fluorene < 
Phenanthrene < 
Anthracene < 
Acridine < 
Total LMW-PAH's 
Fluoranthene < 
Pyrene < 
Benzo(a)anthracene < 
Chrysene < 
Benzo(b)fluoranthene < 
Benzo(k)lIuoranthene < 
Benzo(a)pyrene < 
I ndeno(l ,2,3·cd)pyrene < 
Dibenz(a,h)anthracene < 
Benzo(g,h,i)perylene < 
Total HMW-PAH's 
Total PAH's 

Results expressed as micrograms per liter C/lg/L) 
< = Less than detection limit 

SW02 

Oct 14/05 

510180145 

Oct 22/05 

< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

I 

(15:45) Pg 2 of 9 

[A/\rr:S1 

SW03 SW07 

Oc114/05 Oct 14/05 

510180146 510180147 
DETECTION 

Oct 22/05 Oct 22/05 LIMIT 

< < 0.3 
< < 0.1 
< < 0.5 
< < 0.1 
< < 0.05 
< < 0.05 
< < 0.01 
< < 0.05 

< < 0.04 
< < 0.02 
< < 0.01 
< < 0.01 
< < 0.01 
< < 0,01 
< < 0.01 
< < 0,01 
< 

I 

< 0,01 
< < 0,01 ~-

Page 3 
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Nov 7, 15,39 PST by' Amandeep Nagra • 

REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 25, 2005 

GROUP NUMBER: 61018023 

Polycyclic Aromatic Hydrocarbons In Water 

CLIENT SAMPLE 
IDENTIFICATION: 

I DATE SAMPLED: 

I CANTEST ID: 

I ANALYSIS DATE: 

Naphthalene 
Acenaphthylene 
Quinoline 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Acridine 
Total LMW-PAH's 
Fluoranthene 
pyrene 
Bem;o(a)an1hracene 
Chrysene 
Benzo(b)lIuoranthene 
Benzo(k)lluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benza(g,h ,i)perylene 
Tolal HMW-PAH's 

I Total PAH's 

Results expressed as micrograms per liter (JIg/L) 
< = Less than detection limit 

SW08 

I 
Oct 14/05 

1510180149 

I 
Oct 22/05 

< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

(15,45) Pg 3 01: !:I 

[Al\rr:S1 

Eff~ 

I 
Oct 14/05 

I 

I 

510180150 
I DETECTION 

I 
Oct 22/05 I LIMIT 

< 0.3 
< 0.1 
< 0.5 
< 0.1 
< 0.05 
< 0.05 
< 0.01 
< 0.05 

< 0.04 
< 0.02 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

Page 4 
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Nov 7, 15:39 PST by: Amandeep Nagra 

REPORTED TO: Hemmara Envlrochem Inc. 

REPORT DATE: October 25. 2005 

GROUP NUMBER: 61018023 

Monocycllc Aromatic Hydrocarbons In Water 

!CLIENT SAMPLE ISWOl 
iIIOENTIFICATION: 

IDATE SAMPLED: I oct 14/05 
--------

ICANTESTlD: 510180144 

IANALYSIS DATE: I Oct 19/05 

Benzene < 
Ethylbenzene < 
Toluene < 
Xylenes < 
Volatne Hydrocarbons VHW6·10 < 
VPHw < 
Styrene < 
Surrogate Recovery 
Toluene·dB 97 
Bromolluorobenzene 90 

Results expressed as micrograms per mer (J.tg/L) 
Surrogate recoveries expressed as percent (%) 
< = Less than detection limit 

SW02 

I Oct 14/05 

510180145 

I Oct 111!~~ 
< 
< 
< 
< 
< 
< 
< 

100 
94 

(15:46) Pg 4 of 9 

CANr:S1 

SW03 SW07 

• Oc114/05 I Oct 14/05 
I 

510180146 510180147~ 
DETECTION 

Oct 19/05 I Oct 111/05 I LIMIT 

< < 0.1 
< < 0.1 
< < 0.1 
< < 0.1 
180 < 100 
150 < 100 
< < 0.1 

lUl lUl . 
103 91 . 

r 
I 

Page 5 
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Nov 7, 15:39 PST by: Amandeep Nagra (15:47) Pg 5 of 51 

REPORTED TO: Hemmera Envlroehem Inc. 

REPORT DATE: October 25, 2005 

GROUP NUMBER: 6101B023 

Monocyelle Aromatic Hydrocarbons In Water 

CLIENT SAMPLE SWOB 

0 1 

IDENTIFICATION: 

........... ! 

I DATE SAMPLED: [ Oct 14/05 I Oct 14/05li I 

I CANTEST ID: i 510180149 510180150 Ii 
.... I!DETECTION I 

I ANALYSIS DATE: I Oct 19~~= Oct 19/05 IILlMIT 

Benzene 
1 

<: 11 0.1 
Ethylbenzene <: 0.1 
Toluene <: 0.1 
Xylenell <: <: 0.1 
Volame Hydrocarbons VHW6-10 • <: <: 100 

I 
VPHw 
U!!~rene 
Surrogate Recovery 

I Toluene·aS 
i Bromolluorobenzene 

Results expressed as micrograms per liter (jJg/L) 
Surrogate recoveries expressed as percent (%) 
<: '" Len than detection limit 

<: 
<: 

99 
93 

<: 
<: 

101 
97 

100 
0.1 

, 

'l" ! ... ~. I! 

Page 6 
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Nov 7, 15:39 PST by: Amandeep Nagra 

REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 25,2005 

GROUP NUMBER: 61018023 

Extractable Petroleum Hydrocarbons (EPH) in Water 

CLIENT SAMPLE 
IDENTIFICATION: 

SW01 
SW02 
SW03 
SW07 
SW08 
Ell 01 

DETECTION LIMIT 
UNITS 

Jl9/L = micrograms per Iller 
< = Less than detection limit 

SAMPLE 
DATE 

Oct 14/05 
Oct 14/05 
Oct 14/05 
Oct 14/05 
Oct 14/05 
Oct 14/05 

CANTEST 
ID 

510180144 
510180145 
510180146 
510180147 
510180149 
510180150 

(15:48) Pg 6 of 9 

EPHw10-19 EPHw19-32 ~ 

< 100 < 100 
< 100 < 100 
< 100 < 100 
< 100 < 100 
< 100 < 100 
< 100 < 100 

100 100 
pg/L pg/L 

Page 7 
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Nov 7, 15:39 PST by: Amandeep Nagra 

REPORTED TO: Hemmera Envlrochem Inc. 

REPORT DATE: October 25, 2005 

GROUP NUMBER: 61018023 

E><1ractable Petroleum Hydrocarbons - PAH Corrected In Water 

I CLIENT SAMPLE 
IDENTIFICATION: 

SW01 
SW02 
SW03 
SW07 
SW08 
EH01 

I DETECTION LIMIT 
I UNITS 

JJg/L = micrograms per liter 
< = Less than detection limit 

I SAMPLE CANTEST 
DATE 10 

Oct 14/05 510180144 
Oct 14/05 510180145 
Oct 14/051510180146 
Oct 14/05 510180147 
Oct 14/051 ~1 01 80149 
Oct 14/05 5101801 50 

(15:48) Pg 7 o~ Y 

CMrr:S1 

LEPHw (corrected 
for PAH's) 

HEPHw (correctec 
for PAH's) 

< 100 < 100 
< 100 < 100 
< 100 < 100 
< 100 < 100 
< 100 < 100 
< 100 

I 
< 100 

100 100 

~ JJg/L JJg/L 

Page 8 
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Nov 7, 15:39 PST by: Amandeep Nagra (15:49) Pg 8 or !:J 

REPORT ON: 

REPORTED TO: 

CHAIN OF CUSTODY: 
PROJECT NAME: 
PROJECT NUMBER: 
P.O. NUMBER: 

Analysis Report 

Analysis of Waler Samples 

Hemmera Envlrochem Inc. 
Suile 250 
1380 B urrard Sireel 
Vancouver, B.C. 
V6Z 2H3 

AII'n: Stefan Quaglia 

120330 
Morning Star 
647-001-01 
1893 

NUMBER OF SAMPLES: 6 

DATE SUBMITIED: Oclober 18,2005 

SAMPLE TYPE: Water 

REPORT DATE: October 25, 2005 

GROUP NUMBER: 61018023 

NOTE: Results contained in this report refer only to the testing of samples as submitted. Other 
Information is available on request. 

TEST METHODS: 

CANTEST LTD. 

Proresslonal 
AnalyUcal 
Services 

4606 Canada way 
Burnaby, B.C. 
VSG lKS 

FAX: 604731 2366 

TEL: 604 73472761 

1 BOO 665 8566 

Volatile Organic Compounds in Water and Soil- analysis was performed using procedures based on U.S. EPA 
Methods 624/8240/8260, involving sparging with a Purge and Trap apparatus and analysis using GC/MS. 

Volatile Hydrocarbons (VH) and Volatile Petroleum Hydrocarbons (VPH) in Water - analysis was performed 
using B.C. MOELP CSR-Analy1lcal Method 2 "Volatile Hydrocarbons in Water by GC/FID" and CSR-Analy1ical Method 1 

"Calculation of Volatile Petroleum Hydrocarbons In Solids or Water (VPH)" approved August 12,1999. The method 
involves sparglng/colleclion using a Purge & Trap apparatus with GC/MS analysis; VH components ranging from C6 to 
C10 are quantified against m-xylene and 1,2,4-trimethylbenzene. VPH is calculated by subtraction of specified MAH I 

compounds from VH concentrations. f-

Extractable Pelroleum Hydrocarbons and Light and Heavy Extractable Petroleum Hydrocarbons in Water-
analysis was performed using B.C. MOELP CSR-Analytlcal Method 4 "Extractable Petroleum Hydrocarbons in Water \' 
GC/FIO" and CSR-Analytical Method 6 "Calculation of Light and Heavy Extractable Petroleum Hydrocarbons in SOlids, r 
Water (LEPH & HEPH)". The method involves OCM extraction and GC/FIO analysis. EPH components ranging from C10' 
C19 and C19 to C32 are quantified against elcosane (n-C20). LEPH & HEPH are calculated by subtraction of specllietl 
PAH's. ! 

Polynuclear Aromatic Hydrocarbons - analysis was performed using procedures based on U.S. EPA Methods 
625/6270, involving extraction, clean-up steps, and analysis using GC/MS. 

(Continued) 

CANTEST LTD. 

Zhenyong Gao, M.Sc. 
Coordinator, Trace Organics 

A Member of the CAJ\lAM Group 
\W(W.tesling-labs.com 

Page 1 of 6 
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I 
Nov 7, 15:39 PST by: Amandeep Nagra 

I ' 

r~ 

I 

I 
I 
I ' 

I 1 
I J 

I I 

! 

REPORTED TO: Hemmera Elwirochem Inc. 

REPORT DATE: October 25,2005 

GROUP NUMBER: 61018023 

COMMENTS: 

SampleS' received were at11.6 degrees Ce1slus. 

TEST RESULTS: 

(See following pages) 

(15:50) Pg Y or ~ 

LANr::S1 

Page 2 
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CAI\f'r:ST 
120330 

Special Instructions: 0 Auto Fax 

Relinquished by: 

Method of Shipment: 

4606 Canada Way 
Burnaby, B.C. 
V5G 1K5 

Tel: 
Fax: 
Toll Free: 

604.734.7276 
604.731 . .2386 
800.665.8566 

www.cantestcom 
cantest@canteslcom 

U Client "I.,. ..... ""·.,, 

Stroot Address 

AutoEmall o Return Cooler 0 Ship Sampling Containers 
(please specify below) 

Sample 
Identification" 

iO){l~) 
12X'.fboJ 

I I options as appropriate 

* = Required Field 

Page of 

RESULTS 
REQUESTED BY:" 

Total Number of Containers; 

1 

13" 
I You will be paid directly by our client 0 

~ ________ ~ __ ~J)~~rJ~~ __ ~ ______ ~~_~~~ __ ~~~~~~ __ -+ ____ ~~~==~~~~~ __ .~~~~+-__ ~~~~F.:Com~p~a~n~Y~N~a=m=e~:======~~==================== 

Contact: Postal Code: 

Phone: Fax: 

...... ___ ...... , ....... u~ .......................... 
vt:: •• '""AI_ • "0 r-nov DIJVI(- r:1 II=NT r.npV/~I=NI=RAL INFORMATION 
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CHROMATOGRAM COVER SHEET 

CONTACT 

FAX NUMBER 

k:,a~- bbq - 04:-30 
FROM 

CANTESTLTD 

SUBJECT 

Chromatogram(s) 

COMPANY NAME 

lieM\'V\ ~-A 
DATE 

OCT cil J 'l{)()Jr-

RETURN FAX 

6047312386 

Please find the attached chromatograms associated with: 

CANTEST Group # .............. f.JQJ,.~.,. .. Q.~~ .. ,. ................................. . 
Your Project Name ................ ~.~.t<:.~ .. 1.~.~ ........ ~.-S6~ ............... .. 

b It -::l.. - 00 l ~ 0 J 
Your Project Number ........................ :.1 ................................................................ . 

Sample Matrix ........................ \) .. f.:.~ ............................................... . 

The originals will follow with the report. 

www.cantest.com 
Head om"", Vldorla: Kelowna: Winnipeg: 

CAr\rr:Sr 
0000 

PGS INCL. COVER 

3 
TELEPHONE 

6047347276 

Toronto: 
4606 Canada Way 
Burnaby, BC V5G 1 K5 
Tel: 6047347276 

1102 - 4464 Markham 51. 
Victoria, BC V8Z 7X6 
Tel: 2503856112 

1328 Land Road 
Kelowna, BC V1 P 1 K9 
Tel: 250 765 7501 

Unit D - 675 Serry SI. 
Winnipeg, MB R3H 1A7 
Tel: 204 1127276 

1 a Inkpen Lane 
Whllby, ON L1R 2HZ 
Tel: 9056655556 
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Data ~ile C:\HPCHEM\1\DATA\051019B\044F6801.D Sample Name: 5101801 ~ 

==========~========~================================================= 

Injection Date 
Sample Name 
Acq. Operator 

Acq. Method 
Last changed 
Analysis Method 
Last changed 

10/21/2005 11:06:50 AM 
510180150 
pcn 

C:\HPCHEM\l\METHODS\EPH.M 
10/21/2005 6:33:50 AM by pcn 
C:\HPCHEM\l\METHODS\EPHAP.M 
10/21/2005 1:48:13 PM by pcn 
(modified after loading) 

Seq. Line 
Location 

Inj 
Inj Volume 

68 
Vial 44 

1 
2 p1 

Col 018023 

Total Extr'actable Hydrocarbons. Soils and- Waters are extracted using methylene chloride and 
then analyzed using an HPGC-FID. Calculations are based on an internal standard and reportedl 
in ug/L for waters and ug/g for soils. 
===================================================================== 

~ ~ . ~ ~ ~ 
I 

I' . . . . . . . . . . j., 

I '" 

I 

~ I 

1
0 

I 
I 
I 

I 

~ 
I 

I 
I 

;; 
I 
I 

~ 

'1"'~'<9 -I 
~ 'R", 

? 

I~ I 

I 

~ 
I 

m 
~ ! ,.." 

i 

~-

0 I 
--... 

~. 
I 

Instrument 1 10/21/2005 1:48:21 PM pcn Page 1 of 2 ! 

! 
J ,. 

}> 
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t;'~ta I:ile C;\HPCHEM\1\DATA\051019B\042F6501.D Sample Name: 510170151 
I ============================================~======================== 
, Injection Date 10/21/2005 9:12:57 AM Seq. Line 65 

Sample Name 510170151 Location Vial 42 
Acq. Operator pcn Inj 1 

Acq. Method 
Last changed 
Analysis Method 
Last changed 

C:\HPCHEM\l\METHODS\EPH.M 
10/21/2005 6:33:50 AM by pcn 
C:\HPCHEM\l\METHODS\EPHAP.M 
10/21/2005 1:4B:56 PM by pcn 
{modified after loading) 

Inj Volume 2)11 

Total Extractable Hydrocarbons. Soils and Waters are extracted using methylene chloride and 
then analyzed using an HPGC~FID. Calculations are based on an internal standard and reported 
in ug/L for waters and ug/g for soils. 
===================================================================== 

'" 

~ 

0 

1strurnent 1 10/21/2005 1:49:12 PM pcn Page 1 of 2 

:!l 
g 
» 
]i 
':1 
'" ~ 
f:; 
Jl 
'" 0 

~ 

I 
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