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Category : Code 1
Incident Date Time : 03/10/2005
MCTS #OVERNIGHT

Spiller : MORNING STAR NURSERIES
Location : 1380 1765T SURREY
Area : SURREY PEP Regien : SWE MOE Region : Lower
Mainland Region
Materlal(s): DIESEL SUC —Ro0ov ) ‘."h(—}/)
Amount(s): APPROX LITRES 4
Received From:
Caller A : CARL RAVENSBERGEN CallerB :
Org : MORNING STAR NURSERIES Org:
Phone ; 604-541-1124 Phone :
Alternate : Alternate ;
Time : Time :

Received at PEP by Duty Officer : PATRICK

When Received : 03/10/2005 07:21

Affected Environment : Ground

Other :Little Campbell

Type of Spilling :
Equipment Failure

Other Spill Type :

Accidents:

Sector: Commercial

Cause :

A purmnp was left running overnight from a boiler, resulting in approximately 200 litres of diese! 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 sump pumps.

Response :
Caller advised to also contact Surrey Fire Dept.

Jurisdiction : Provincial, Municipal <000 -

Task # 1062920 Amount : $56 Issued To : REG MARQUARDT

Netification :
07:30 - Briefed Prov MOE RO Reg Marquardt, Code 1
0750 - Faxed MOE Fort St. John/MOE Surray

This report printed on: 03/10/2005 at 07:50:46 Emergency Coordinafion Center
Phone 1-800-663-3456

Fax (250) 952-4872

MOE-2014-00237
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10/03/05 09:53 FAX 952 4872 PEP ECC VICTORIA #1 -+ MOE SURREY Aoo1/001

Bﬁ% | DGIR Incident Update Report DGIR 501860 & oLz frovicis
- . ‘I._ ? . P 4 'j o 2 .
CallmMaia — Program

Update #: 1

Type : INLAND UPDATE

Subject : DIESEL Original Entry Logged ;:03/10/20058 07:21
Task #: 062920 Amount ;550
Assigned To : REG MARQUARDT ASE Number:
Incident Area : SURREY PEF Region :SWE
MOE Region :L.ower Mainland Region
MCTS#:
Location: 1380 176ST SURREY
Caller : ARLENE This Update Logged :03/10/2006 09:11
Organization : FIRE DEPT PEP Duty Officer :BETH
Primary No : Business 604-543-6700
Alt No :

Details :

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. [t is 1000 litres of diesel versus
200 litres originally reported, The Battalion Chief on scene is Dave Rivett. at 604-250-1204

Notlfication : fe e
09:12 paged MOE Surrey ) Sug -\\ &4
09:18 paged EC

09:20 paged RM

09:21 briefed Bob Stubbings RM ,

09:22 priefed Elizabeth Graca, Advised to call 804-666-6011 to report

09:29 briefed EC Main Office

09:30 briefed Avrtar Sundher MOE RQO. Will call the Fire Department on scene.

09:34 faxed MOE Surrey and MCTS

09:36 briefed Cam D/Dir. 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 tha scene and will not be netifying the Health Authority
until he assesses the situation.

09:41paged RM

09:42 hriefed BoB Stubbings. Advised he would contact EPC if neaded. EPC is a member of the Fire Departiment.
09:55 faxed to MOE Surrey. MCTS and SWE Region

This report printed on: 03/10/2005 at 08:55:57 Emergency Coordination Center
Phone 1-800-663-3456
Fax (250} 952-4872

MOE-2014-00237
Page 2



19/93/05  13:29 FAX 952 4872 PEP ECC VICTORIA #1 » MOE SURREY doo1/001

% - =% Provincial

DGIR Incident Update Report DGIR 501860 & Z = Energency
BrmisH S A Program
Columsla =
Update #: 2
Type : INLAND UPDATE
Subject : DIESEL Original Entry Logged :03/10/2005 07:21
Task#: 062920 Amount ;$50
Assighed To : REG MARQUARDT ASE Number :
Incident Area : SURREY PEP Region :SWE
5 MOE Region :Lower Mainland Region
4 MCTS# :
Location : 1380 176ST SURREY
Cailer : GPERATIONS OFFICER INITIATED This Update Logged :03/10/2005 12:47
Organization : PEP PEP Duty Officer :BETH
Primary No :
Alt No :
Details :

Requested update fram Jennifer McGuire MOE. MOE advised CTV Media is on scene. The MOE region has
dispatched Brent Moore Envirenmental 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.
MQE RO Avtar Sundher is the contact on scene at §04-328-5095. Diesel had gone into & ditch which leads to
a creek which is tributary Little Campbell River, Unknown if the river has bean impactad.

Notificatlon :

12:50 briefed Cam D/Dir

12:52 paged R

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

10/3/05 1:22:56 PM Email to EC (emergencies.pyr@ec.gc.ca) sent from SGPEP.ECC1@gov.be.ca

This report printed on: 03/10/2006 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 @oo1/001

Update #: 3
Type : INLAND UPDATE
Subject : DIESEL - CODE 2 Orlginal Entry Logged :03/10/2005 07:21
Task #: 062920 Amount :350
Assigned To : REG MARQUARDT ASE Number :
Incldent Area : SURREY PEP Region :SWE
MOE Region :Lower Mainland Region
MCTS#:
Location: 13B0 176ST SURREY
Caller : BOB STUBBINGS BY EMAIL This Update Logged :03/10/2005 13:50
Organization : PEP RM PEP Duty Officer :BETH
Primary No :
Alt No :
Details :

Further to my briefing from the ECC (E. Anthony) at 1253 hours advising that the spill is now a Code 2, | had a
telephone conversation with the Surrey EPC Tom Lewis at 1309 hours who was on site. | spoke with Tom and
also with the Bettalion Chief, Dave Rivett who has been on-site all morning. | was advissd of the following:
-The spill has travellsd about one half mile down & 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 have 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 D/Dir PEP.MOE RO Avtar Sundher is on scene

14:00 briefed Rhaonda Brett EC

14:08 phoned Washington EMO, briefed Ted Hankle. Advised no further verbal updates required unless USA
impact changes. Fax copy only. '

14: 11phoned Cindy Rosé PEP Mediz on cell, briefed

14113 phoned Bruce Holmss MOE HQ on cell, briefed

14:18 phoned INAC, briefed Emanuel Guison INAC

14:22 paged PSEPC

Faxed to Surray MOE, MCTS, SWE region, Washington EMO, MOE HQ, OFC.

This report printed on: 03/10/2005 at 14:35:03 Emergency Coordination Center
Phone 1-800-663-3456
Fax (250) 8524872

MOE-2014-00237
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10/08/05 11:40 FAX 9532 4872 PEP ECC VICTORIA #1 + MOE SURREY ool

@ . FProvincial
Spr DGIR Incident Update Report DGIR 501860 = = = Emergency
B - Program

COLUMBIA =
Update #: 4
Type : INLAND UPDATE
Subject : DIESEL - CODE 2 Original Entry Logged :03/10/2005 07:21
Task #: 062920 Amount :$50
Assigned To : REG MARQUARDT ASE Number :
Incident Area : SURREY PEP Region :5WE
MOE Region :Lower Mainland Region
MCTS#:
Location : 1380 17657 SURREY
Caller : BOB STUBBINGS This Update Logged :03/10/2005 16:09
Organization : SWE RM PEP Duty Officer :PERRY
Primary No :
Alt No :
Details :

At 1540 hours 03/10/2005, | 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 | 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 Minjstry of Health representative was on site and Dave Rivett expressed 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 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 Hoimgs, 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 issus 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 reguests
updates be emailed to him in future.

17:07 called D/Dir Camn 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 brieted Reg Marquardt, Prov MOE RO and he advised to continue to go to Avtar Sundher as he is the lead
MQOE 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: 08/10/2005 at 11:30:01 Emergency Coordination Center
Phone 1-800-663-3456
Fax (250) 952-4872

MOE-2014-00237
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10/08/05 11:40 FAX 952 4872 PEP ECC VICTORIA 81 + MOE SURREY ooz

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 guantity established of the spill size or of the amount recovered at this point.
17:23 PDF'd Cam D/Dir PEP, PSERPC Wayne Hirlehey.

17:25 faxed MOE Surrey, MCTS, SWE region, Washington State EMO, MOE HQ, OFC, PSEPC,
10/3/05 5:45:56 PM Email to EC {emergencies.pyr@ec.gc.ca) sent from SGPEP.ECC1@gov.bc.ca

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

MOE-2014-00237
Page 6



10/03/05 21:21 FAX 952 4872 PEP ECC VICTORIA #1 » MOE SURREY

001/001
& . g = Provincial
DGIR Incident Update Report DGIR 501860 = P Corataoncy
BRITISH z fi
COUIMBIA
Update #: b
Type : INLAND UPDATE
Subject : DIESEL - CODE 2 Original Entry Logged :03/10/2005 07:21
Task #: 062920 Amount :$50
Assigned To : REG MARQUARDT ASE Number :
Incident Area : SURREY PEP Region :SWE
MOE Region Lower Mainiand Region
MCTS# :
Location: 1380 176ST SURREY
Caller : AVTAR SUNDHER This Update Logged :03/10/2005 20:26
Organization : MOE RO PEP Duty Officer :RICK
Primary No :
Alt No :
Detalls :

Advised Fire Dept has left site. Contractars Quantum and Mcraes along with MOE RO remain on site. Off site
diesel impacted ditch and Sam Hili Creek have been cleaned of bulk diesel. Minor residues remain which will
be collected behind weirs and soaked up with absarbents. 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 Suirey, MCTS, SWE region, Washington State EMO, MOE HQ, OFC, PSEPC

This report printed on: 03/10/2005 at 21:23:08 Emergency Coordiration Center
Phone 1-800-663-2456
Fax (250) 952-4872
’ MOE-2014-00237
Page 7



10/03/05 17:25 FAX 952 4872 PEP ECC VICTORIA #1 » MOE SURREY [doo1/002

" Emergency

@ DGIR Incident Update Report DGIR 501860 Eg—-
RIMSH _ F Program

CEUJMB»E\

Update #: 6

Type : INLAND UPDATE

Subject : DIESEL - CODE 2 Original Entry Lagged :03/10/2005 07:21
Task #: 062920 Amount ;$50
Assigned To : REG MARQUARDT ASE Number :
Incident Area ; SURREY PEP Region :SWE
MOE Region :Lower Mainland Region
MCTS# :
Location : 1380 176ST SURREY
Caller : BOB STUBBINGS This Update Lagged :03/10/2005 16:09
Organizatlon : SWE RM PEP Duty Officer :PERRY
Primary No :
Alt No :

Details :
At 1540 hours 03/10/2005, | 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 | 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 hig fear of shallow walis potentiaily
being contaminated.

-There is concern that a heavy rain could cause th-e 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.

Noftification :

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 brieted 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, Prov MOE RO and he advised to continue to go to Avtar Sundher as he is the lead
MOE RO for thiz incident. :

17:21 Called Surrey FD, 604-543-6700 and spoke with Dave Rivett, Battalion Chief and he advised that thers

This repert printed on: 03/10/2005 at 17:24:42  Emergency Coordination Center
Phone 1-800-663-3456 '
Fax (260) 9524872
MOE-2014-00237
Page 8



10/03/05 17:25 FAX 952 4872 PEP ECC VICTORIA #1

+ MOE SURREY [oo2/002

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 PDF'd Cam D/Dir PEP, PSEPC Wayne Hirlshey.

17:25 faxed MOE Surrey, MCTS, SWE region, Washington State EMO, MOE HQ, GFC,

This report printed on: 03/10/2005 at 17:24:42 Emergency Coordination Center

Phone 1-B00-663-3458
Fax (250) 9524872

MOE-2014-00237
Page 9




10/04/05 15:15 FAX 952 4872 PEP ECC VICTORIA #1

- MOE SURREY @oo1L/001
% . F=& = Frovwinc/af
. il DGIR Incident Update Report DGIR 501860 = F Ethergdncy
BRITISH =_d FProgram
COlUMBLIA =
Update #: 6
Type : INLAND UPDATE
Subject : DIESEL - CODE 2 Original Entry Logged :03/10/20056 07:21
Task#: 062220 Amount :$50
Assigned To { REG MARQUARDT ASE Number :
Incident Area ; SURREY PEP Region :SWE
MOE Reglon :Lower Mainland Region
MCTS# :
Location : 1380 176ST SURREY
Caller : BOB STUBBINGS This Update Logged :04/10/2005 14:36
Organization ; SWE RM PEP Duty Officer :YVONNE
Primary No :
Alt No :
Detatis :

At 1300 hours today Bab spoke to Tom Lewis, Surrey E/C, and the diesel fuel has saturated the soil and is
leaching below ground. Soil removal may be required. Remadiation will be a big task. The spill is in an area of
farms and wall testing for contamination is being considered. Unless the situation deteriorates there will be no
further updates.

Nofification :

1508 Pagad MOE RQ.

1510 Briefed MOE RO Bill Michael.
1517 Faxed MOE Surrey & MCTS.

This report printed on: 04/10/2005 at 15:18:03 Ernergency Coordination Center
Phone 1-800-863-3456
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 @oo1/001

== =% == Provincis!

= DGIR Incident Update Report DGIR 501860 & 2 =
RITISH s FET /5
COLUMBIA = |

Update #: 7

Type : INLAND UPDATE

Subject : DIESEL - CODE 2 Original Entry Logged :03/10/2005 07:21
Task #: 062920 Amount :$50
Assigned To : REG MARQUARDT ASE Number :
Incident Area : SURREY PEP Region :SWE
MOE Region :Lower Mainland Region
MCTS#% :
Location: 1380 176ST SURREY
Caller : BY EMAIL - RO AVTAR SUNDHER This Update Logged :05/10/2005 16:59
Organization : MOE PEP Duty Officer :SHANNON
Primary No :
Alt No :

Details :

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 oil/water 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 estimsted to be Max. 7500 litres.

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

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

MOE-2014-00237
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TASK REPORT FORM R

Province of - Provincial
British Columbia : Emergency Program
TASK NUMBER _ 06 294 2.0 RCC INCIDENT NUMBER SD f 86 S
A. TO BE COMPLETED BY TASK LEADER ZR S SR

. Region 3w E Ares . . ODZ Task Typc @A vvovznus (Joob S
Date Task Commenced _ () f. < / O Time Task Commenced /6220
Date Task Completed __ (>4, 3 /nS" Time Task Completed 21, 39

Number of Registered Voluateers Involved @) Number of Person Hours ____ (D
Number of Other Response Personnel Involved __( ) Numbcr of Person Hours __ ()

Number of Victims _ () Injured __( _ Fatalities . Q stll Lost__Q_

B. TO BE COMPLETED BY TASK LEADER {EEa i e

Deails of Task (attach additionsl pages if needed) SEE AmQyzn_
Pien s CLasE __FLE-

Equipment Used/Lost

Y

SignaturcTaskLcédS? [/1/// — Date ([7@{24/05

Forward to Emergency Program Coordinator along with Task Registration Form, Invoicss and 001“ S“PP°n
Matenial, Complc:.c Section D if applicable.

Signature Emer eac Program Coordinator : Date
Forward txpprc;vg tZsk package to regional office.

C. TO BE COWLEI’ED BY REGIONAL MANAGER
Comments/Recommendations

" Regional Manager Signature
D. EQUIPMENT REPLACE/REPAIR REQUEST #

_DESCRIFTION OF ITEM - QUANTITY | ESTIMATED COST | NOQT APPROVED | APPROVED

ol T R

WA | | |

Details Supporting Lost/Damaged Equipment

Recommended YES/ NO  Coordinator Signsture ‘ : . Date
Instructions to Coordiniator chirding Equipment Request

Recommended YES / NO Regional Manager Signature _ Dae
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; ' - B MOE-2014-00237
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Sundher, Avtar S ENV:EX

From: Sundher, Avtar S ENV:EX

Sent: Mon, March 20, 2006 4:41 PM

To: Trudgian, Jack ENV:EX

Cc: Warriner, Steffanie M ENV:EX

Subject: FW: POST INVESTIGATION REVIEW: Morning Star Nurseries
Hi Jack,

Please issue the warning letter.
Avtar

————— Original Message-----

From: McGuire, Jennifer ENV:EX

Sent: Mon, March 20, 2006 4:36 PM

To: Sundher, Avtar § ENV:EX

Cc: Warriner, Steffanie M ENV:EX

Subject: Re: POST INVESTIGATION REVIEW: Mcrning 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 INVESTLIGATION REVIEW: Morning Star Nurseries

Jennifer,

Morning Star responded to cur 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 Reglonal 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 generétor tank from the large undergrcund stcrage tank has
been removed. A commercial fuel supplier 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 o¢btained froem the Ministry of Agriculture. They have developed an
environmental action plan to address these risks which includes the construcoizrn of a
chemical storace -oonm for pe=<cicides, fungicides, growth retardants etc.; and
el af o rath o onsultant §o excave onfaminated soll and conduct
> rapprt 'Lohe available [ “ caview/filues,
¥4 i aryl cost reco ‘ to Mo L1 SnaT a9 advis

MOE-2014-00237
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B3/16/2086 ©8:05 5945380001 MORNINGSTAR PAGE 81785

1350 - 176th Street, Surrey, B.C. V35S 987
Tel: (804) 541-1124 Fax: (604) 538-0001
Visit our Website: morningstarnurseries.com

NURSERIES

Lt e e e e B

LTD.

To: Ministry of Enviroment
Attn: Avtar S. Sundher

Re: Report on Diesel Spill
Good morning Avtar:

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’]] phone you to make sutre you received

them.

s.22
Please call if you have any questions or concerns. My cell is

Have a great day

Pete o0

MOE-2014-00237._
Page 14 SEE,



&

BRITISH B
COLUMBIA

IT°8 OUR TIME
TO SHINE

February 27, 2006 File: DGIR 501860

Moming Star Nurseries Ltd.
1350 - 176™ Street
Surrey, B.C., V38 957

ATTENTION: Peter Den Haan - President
Dear Mr. Peter Den Haan:
Re:  Diesel Fuel Spill at Morning Star Nurserles Ltd, 1350 — 176™ Street, Surrey

This letter is in follow-up to the diesel fuel spill on the above noted Moming 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 burners 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 off the MSNL
property. We note that 2 pernanent concrete oll/water separator has been installed 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 under the Environmental
Management Act.

Sincerely,

——
e
-

Avtar S. Sundher, B.Sc.
Environmental Emergency Response Officer

—_— . ; MOE-2014-00237
' Page 15



A3/16/2006 B88:85 BR4AS3RM0AL MORHINGSTAR PAGE 02/85

Date: March 15, 2006
From: Momingstar Nurseries Lid.

To: Mmsstry of Environment
Attn. Avtar S, Sundher

To: Conservation Officer Service
Attn: Jack Trudgian

File: DGIR 501860
Re: Diesel Fuel Spull
Good day gentlemen:

As requested what follows is a brief report outlining the plans, procedures and works that have
— and will - been implemented or installed to prevent not only future fuel spills from migrating
off our properties, but hopefully any other environmentally related issues.

1 will send -by email and fax — a separate document that Kar] prepared that summarizes — in
log format — the work we’ve been doing regarding the remediation of contaminated soil etc. in
and around the greenhouse zone where the spill actually happened. It also highlights some of
the measures we've implemented to remove the possibility of the same thing - fuel spill over
from filling auxiliary tank — happening again and/or any other contaminates flowmg out of our
drainage system and into the ditch.

Avtar, though your letter only requested what we're domng in the case of fuel spill prevention
and management, we have been taking a more comprehensive approach in our efforts to
prevent future damage to the environment.  With your permission ['d like to highlight some of
what we're doing,

As you're probably aware the BC Ministry of Agriculture, Food and Fisheries Resource
Management Branch together with the BC Agriculture Council has produced a “British
Columbia Environmental Farm Plan™ that 1s designed as a tool for farmers as ourselves to use
to be able to assess therr farming operation for environmental risk and then to help a farmer to
develop an Environmental Action Plan. It consists of a highly comprehensive questionnaire
covering all potential environmental issues related to farming that helps a farmer identify
where he’s off-side and then includes a workbook that helps him develop an Environmental
Action Plan.

Prior to the oil spill Karl and [ bad attended a one day seminar that explained what this
program is and roughly how it worked. Just from attending the one day information seminar

MOE-2014-00237
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we alreadylnew 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 fitel our trucks and vehicles on the property. We also
mimediately began construction of a chemical storage room that met all the requirements
highlighted in the Environmental 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 Karl and I have an appomtment with
them for 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 bunch of chemicals from our property that were no
longer “Tisted™ and or which we felt 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 measutres it highhghts in order of priority.

Gentlemen, 1 don’t know what else I might say to convince you that Diana and 1 as owners - as

well as all of our staff - take prevention of environmental harm very seriously. 2
s.22

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

Iet 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. 1don’t know if we would
have “made it™ thru this without your help. 1’1l look forward to hearing from you soon.

God bless

Pete Den Haan

- MOE-2014-00237
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LContaminated soul log
Late November we began excavating the contaminated greenhouse drainage system,
By Dec 23 we had removed four ten-yard containers, We dug out all the drain rock and scraped down the sides and bottoms of the drain trenches.

On Jan 3* we sent in four soil samples to Norwest Labs to ensure we were cleaning the ditches adequately. Although there were detectable trace amounts
in alf four samples, they were all less than a 1000 ug/g with the exception of the sample [ collected from the silt that had built up at the discharge end of
the drain system. That sarople tested at 1150 ug/g 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 walls and bottoms of the trenches one
more time to ensure we were clean. We also made sure all silt got scraped away.

Or jan 13 we also sent in 2 water samples from the drazinage discharge. Sample one from the first containment hole at the original spill site, and sample
two from the last collection sump prior to exiting the building,

Both came back with hi gher than acceptable readings, although sample two was only higher in the EPHs 19-32 test. (as per the adult cow dnnk water
guide limits) e

As we cleaned the tfrenches 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
couple of feet all along the trenches in very local and random places, concentrated mostly in the south quarter of the greenhouse where the diesel had
pooled in the drain system. In order to find all these contaminated ‘pockets’ we went over the trenches once more foot by foot taking small samples and
sniffing them. As we completed each trench we noficed the overall smell of diesel in the greenhouse begin to lessen. We are almost done with the
checking and sniffing of all the trenches, and then we will retest the discharge water. 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,

Prevention:

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

The hose on the offending valve has been removed, making the fuel system a completely closed loop. The generator tank will now need to be filled by a
comimnercial fusi supplier. The fuel system has also been reviewed o ensure that operator error resulting in a sirmlar spili is ne longer possible. Eh

Wherever the draimige system has been upgraded, exit lines have been converted to underflow only, to prevent any contamination from flowing over the
surface of the drain water.

MOE-2014-00237
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All contaminated 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 at this time, and is separated from the drain system with an oil separator, to prevent any

teakage into the drain system. The o1l separator is installed in such a way that any water making its way into the orrginal spill area will be collected by
the oil separator and then discharged into the drasnage.

|1
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COLUMBIA ™™™ Regonal Qvaraione MEMORANDUM

To:  Jack Trudgian Date:  February 7, 2006
Conservation Officer '
Ministry of Environment File:
Lower Mainland Region

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 — 176" St., Surrey. At that
time T was provided with a Legal Analysis report from Pacific Environmental Science Centre
(PESC), addressed to Mr. Avtar Sundher, dated November 9, 2005, T have subsequently been
provided with the following information related to the subject spiil for my review: !

¢ Continuation Report (current to November 19, 2005) written by CO Trudgian,

¢ Report written by Hemmera Envirochem Inc. (Hemmera) consultants, addressed to Mr.
Denhaam, dated November 21, 2005, and

e 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 gencrator room'. 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
aditch®. 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 Creek®. The subject
ditch flows into Sam Hill Creek, which then flows into the Little Campbell River®.

"On Monday, October 3, 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 ditch’. 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 creek®. 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.
EER G Sundher also collected water samples in the subject diteh, approximately 70m upstream
of the where the diesel entered the ditch.

MOE-2014-00237
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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 Location 96 hour 48 hour Petroleum Oils and | Hydrocarbens
Sample ID | Sample Rainbow Trout Daphnia Hydrocarbons Greases
and 1), LC50 magna LT50
location
la, 1b, 1¢, | 129119 | Downstream of 20.16%
Id -1 spill; in Sam There was
Morning Hill Creek, 40m 100%
downstream of | mortality in 48
its confluence hours to the
with the subject | rainbow trout
ditch, exposed at the
100%
concentration,
#2 129120 | Downstream of >4 <24 Contains
Morning -1 spill; In Sam hours at Petroleum
Hill Creek, 40m 100% Hydrecarbons
downstream of characteristic of
its confluence Diesel fuel (with .
with the subject a hydrocarbon
ditch. range from nC-
9 to nC-24).
3 Moming | 129121 | Downstream of >4 <24 985,000 985,000
-1 spill; in Sam hours at mg/L mg/L
Hill Creek, 40m 100%
downstream of
its confluence
with the subject
ditch, B
4a,4b, 4¢c, | 129122 | Upstream of Not acutely
#4d -1 spill; In subject lethal. There
Morning | ditch, 70m - " was 0%
) upstream of mortality in 96
subject hours to-
discharge. rainbow trout
exposed at
100%
- concentration. -
#5 129123 | Upstream of Not acutely | Does not contain
Morning -1 spill; In subject lethal at Petrolcum
ditch, 70mn 100% Hydrocarbons
_| upstream of
subjcct
discharge.
#6 129124 | Upstream of <0.5 < 0.5 mg/L.
Morning -1 spill; In subject mg/1,
ditch, 70m
upstream of
subject
decharge.
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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 hydrocarbons7’3. Sample 1 (labeled as la, 1b, Ic, 1d 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
mvertebrate, 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/1)°. These results are consistent
with the information that there was a diesel fuel spill into a freshwater environment.

Assessment

The ditch which the sub_]ect splll entered is classified as AO in the City of Surrey’s Fisheries,
Watercourse Classification'’. This classification meaus 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 chimook, chum, coho, and sockeye salmon, cutthroat and
rainbow trout, kokanee, dolly varden, steelhead and sturgeon11 Consequently, 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 inpacts on aquatic
life. Diesel is acutely toxic to many organisms mcluding fish, amphibians, invertebrates,
crayfish and algae'?. The laboratory toxicity tests (both fish and invertebrate) verified that the
subject samples were acutely toxic to freshwater orgamsms and were Very high in petroleum
hydrocarbons charactenstlc 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 d1ese1 spills to fish in
freshwaters have included the uptake of hydrocarbons into fat and ﬂesh , tainting of the
flavour' and extensive DNA damage'®. 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)'®. Consequently, food availability for these organisms may be
affected.

MOE-2014-00237
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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'’. The measured high oil and grease
concentrations, as well as the visual observations of thin films and sheens of oil in the creck as
well as on the banks of the ditch, indicate that this criteria was exceeded at this site'®. The
water surface microlayer (the top 50um) is frequently a concentratlon point for certain
contaminants including petroleum products such as diesel'®. This coincides with its frequent
use by the reproductlve life stages (i.e. eggs, larvae and tadpoles) of fish, amphibians and
invertebrates®. 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 arcas 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 samples collected 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 prowded 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 dlscharge 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: 31010-50/IRP-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.0. J. Trudgian

Company/Individual: Morning Star Nurseries

Address: 1350-1767 Street Surrey, B.C.. V38-9S7 Phone #604-763-1123 (Home) 604-541-1124 (Business)

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: Surrey, B.C.

Summary of non-compliance: On October 1, 2005, an employee of Moming 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 afaproximately 2000 to 6000 litres of diesel fuel. He did not notice it until he returned to work on the moming

of October 3, 2005, where the flow of fiiel was then turned off and the appropriate agencies were called.
Non-Compliance Decision Matrix - Level of Impact:

[ Level 1 O Level2 [ Level 3 B Level 4 O Level 5
Summary of Impact (environmental, human health and/or safety): Approximately 2000 to 000 litres or more of
diesel fuel was released onto Morning Star properties and into the water filled ditch behind the property and then

flowed into the upper portion of Sam Hill Creek.

Non-Compliance Decision Matrix — Likelthood of Compliance:
Pq Category A [ CategoryB [ CategoryC [ ] CategoryD  [] Category E

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

Peter-Dehaan, has no history of non-compliance and has been very cooperative with the investigation and has been

remorseful. He has taken on all the costs associated with the clean-up. which appears will be verv costly to him. On
his own accord he has called an environmental consultant to assess the damage and assist with the clean-up.

Please enclose, if applicable:

[ Photos : [ Correspondence with any/all agencies

] Inspection form [] File notes/sketch/site map

[ Permit/Approval/Licence ] Record of past non-compliance

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

Recommended Response (for optional internal program area use):
[ Advisory [ Waming [] Directive [] Administrative Sanction
Signature (SH): Date:

SECTION B: REQUEST FOR INVESTIGATION

This section to be completed for the purpose of recommending an investigation under Column 1 or
for referring an investigation to COS/Park Rangers under Column 2, Tahle 1 ofthe policy.

Has cross-dtwsronal consultation occurred? PJ Yes [] No

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

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

Emergency Response Officer, one Environmental Impact Officer, water samples taken to the Pacific Environmental
Science Centre and myself,

2, A 1 N

g / .
Signature: (initiator) ELJ 5%& Date: 2005-10-06

Signature: (SH) Date:

‘Routing:. S Co e
L. If pre-mvestlgatmn rev1ew is not requn‘ed forward to COS/Parks

2. If pre- mvesngatlon review is reqmred forward to Reglonal Manager who Wlﬂ?convene the RMCT

hitp:/iwlapgww. begovicompliance/cabinet/investigation_review_form.dot
Version 1 (July 2005) Page ] of 2
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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? [ Yes [JNo

Rationale for decision:

Action required:

Staff and resources assigned:

Decision date: Signature: (COS Manager)

Signature: (ES Manager)

Signature: (EP Manager)

This sectf

STIGATI.N FINDINGS"AND"RECOMMEN]" ""TI@N(S)

ve team § ﬁndmgs and recommendatlon(s)

‘COORS # :;2.005 G’&QE’I

Investlgatlve Team |

Non—Comphance Dec1s10n Ma ,1£
Level: Qf Impact:,

' D Leve l
Likelihood of Cont
X Category A

Comments

‘Teveld’ " [Jfevels

Investlgatlve Team Recom,
E.Ilbket |___| Dlrectlve

'Formal Charges E Other

D YGS DNO B 3
Comments:  LURN ING:

Daté':. o0& CD’?/(::’L —

SECTION E: POST INVESTIGATION REVIEW

This section to be completed by the RMCT prior to the initiation of the above recommended action.

Date Received: ["‘6’ 6 / 06 Recommendation supported? E/Yes [J No
Rationale: AM W&PCMJ— C?LB e ¥ en reak iAst tin vt d —
My-eﬂomv"b ~ap memﬁjﬂf(}\v@%wl
Action required: < b d e
@4#«»\/% EP Hp F‘@WW%M)LD frow opocdne es by
p /Oddwu WVPZUWWL(: %0-—«‘6&&& MW&M :
Staf'f assigned: L—P ~ Dj 174
Decision date: i:e-/b’ { 0; 2004 Signature: (COS Manager) Q/(—"”%

. )

Signature; (EP Manager)

Signature: (ES Manager)

|rRoutmg Forward a copy, of completed forms t6'theé: mvestlgatlve team and to. Compliance Division (Fax: 387 -8894) " ||

heip./Awlapgww. begov/compliance/cabinet/investigation_review_form.dot l f L ? &-0/\/\\) S Z ‘0 w ’LZ\

Version 1 (July 2005) Page2 of 2
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mrtm?n Méj
Date Received:

SECTION C:. PR INVESTIGATION REVIEW -

This section to be complefed by the Regional Management Compliance Tesm (RMCT) prior to the
vestigations under Ct}lumn 1, Table § of the policy.

Iﬁvemg&twﬁ supported? [ ] Yes

Rationale for decision: = (‘%T— -~

: iﬁA‘*\—lﬁ

1

v

ox PG LO Yo

N AN

LTS = LN

Agction required: '\*HUW Q{fi\gé{ M,ﬁw ~ A&%(_/LJL &)

rf)
Staff and resources assigned: _ ¢

Cr IS f%mfﬁk

Decision date: __@ f) I/ f/ &\

Slgnature (COS Manager) M

X[ Category

Commnienis: _

Date:

Date Received: endation supported? [] Yes [] No
Rationale:
Action required:
Staff assigned:
Decision date: Signature: (COS thager}\
Signature: (EP Manager)
Signature: (ES Manager)
| Routing!Forwird'acopy.of con (Fax: 387-8894) |

htipritwlapgww, begovcomplionce/cabinet/investigation_review _formdé:

Version 1 {haly 2003}

Page 24952
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DGIR: 501860 Morning Star Nurseries LTD 3 Oclober 2005

Picture #1 — Generator room and tank in bakground, the source ofti1e 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 176" 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 -2

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.

NNl T s e -
Picture #4 — AGST overflowed into greenhouse floor and irrigation drains. Diesel
pooled in shovelled areas. Generator room with AGST is to left of picture.
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Morning Star Nurseries Ltd 3

Picture #5 — Black pipe from left of picture discharged diesel into ditch running
along the eastern property boundary. Attempts made to cover culvert in
foreground.

:'-‘ " -

— _— vif

Picture # 6 — Vacuum Truck recoveririg fuel from storm sumps located between two

rows of greenhouses.
MOE-2014-00237
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Morni_r_lg Star Nurseries Ltd 4

2005 10, 3

~ ;
(LA 2
Picture # 7 — Free product found in both the sumps in Picture #6. White adsorbent

pad in sump was immediately saturated with fuel.

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

Picture # 10 — Saturated adsorbents in ditch, south of 12" Avenue.
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Morning Star Nurseries Ltd 6

Picture # 11 — Collected saturated adsorbents.

.

Picture # 12 — Recovered fuel from ditch at orning Star'sfr:?m outfall .
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Morning Star Nurseries Ltd 7

Picture # 14 — Four bio-assay
containers, labelled 1a, 1b, 1¢, 14,
collected from Sample Location # 1.

Containers were subsequently
locked in EERO truck.
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Morning Star Nurseries Ltd <o e - 8
= —t e
-

£

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 # 16 — Upstream bio-assay samples 4a, 4b, 4¢c and 4d and 1 litre amber glass
bottles #5 and 6 obtained from Sample Location #2. The samples were permanently
scribed and sealed. .
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Morning Star Nurseries Ltd
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1
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2005 10" 4
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:f_’;—';i Yy 73 i - -
Picture # 17 — OCTOBER 4, 2005 Sumps between greenhouses.

T

£

e

i :

¥ 1 ‘?:.- R Ly
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Picture # 18 — OCTOBER 4, 2005 Closer look at sump in Picture # 17 above. Fuel had
collected overnight. Note adsorbent pad quickly saturated with diesel.
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Mornin

Picture # 19 - OCTOBER 4, 2005 Storm dicharge pipe excavated, cut and blocked to
prevent discharge off-site. Ditch on eastern property boundary is behind mini-excavator.

Picture # 20= OCTOBER 4 2005 Excavated and cut storm plpe as in Plcture 19 Note
some fuel is present in the storm discharge from the greenhouse, where diesel entered
irrigation drainage.
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Morning Star Nurseries Ltd

Picture # 22 — OCTOBER 4, 2005 Ditch just north of 12

11

N

Ave. Ditch relatively clean
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Picture # 23 - OCTOBER 4, 2005 Ditch south of 12" Ave. Replaced absorbents. Only a
slight sheen visible.

Picture # 24 - OCTOBER 4, 2005 Ditch just before discharge into Sam Hill Creek. Some
emulsified diesel had collected behind weir.
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Star Nurseries Ltd

. e . N e 2
Picture # 25 - OCTOBER 4, 2005 Last boom in Sam Hill Creek. Only a minor hydrocarbon
sheen visible in a small area.

4 L

]

: o

: . = A!‘l )

Picture # 26 - OCTOBER 4, 2005 Ditch at back of Morning Star, upstream of storm and
spill discharge pipe. Sample Location # 2 is in ditch beside 1 x 6 wooden board
(foreground).
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Morning Star Nurseries Ltd _ 14

Picture # 27 — OCTOBER 5, 2005 Temporary oil/water separator system to prevent off-site
discharge. A replacement concrete separator is being unloaded in background.

Picture # 28 - OCTOBER 5, 2005
Ditch north 12" Ave. No diesel
residues noted.
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Morning Star Nurseries Ltd 15

Picture # 29 - OCTOBER 5, 2005 Ditch just before confluence of Sam Hill Creek. Very
minor residues noted.

. 5, ¢ k X -
Picture # 30 OCTOBER 5, 2005 Dead muskrat (‘?) found o the bank of Sam Hill Creek at
the confluence of the ditch.
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BRITISH ~ tnstyor S -
COLUMBIA pelalan MEMORANDUM

Toy File Date:  January 5, 2006
File:  DGIR: 501860

Re: Morning Star Nurseries Limited — 3 October 2005 Diesel Fuel Spill at 1380 — 176"
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 Environmental Emergency
Response officer (EERQ), Reg Marquardt . Lower Mainland EERQOs were not immediately
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
system. AS to attend.

1000 hour approx. — EERO amrived on-site. Fire Department — Hazmat team, Surrey Public
Works, Quantum Environmental, McCrae’s, Newalta Corportation, Peter Den Haan, owner
Moming 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 burn
natural gas. A fuel pipe loop 1s installed between boiler room, generator room and
underground fuel tank. The fuel intermittently circulates within the loop when the boiler 1s on.
On September 30, 2005, Carl Ravensbergen, opened the valve on the loop and commenced
filling the AGST (Picture #3) and forgot to turn 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 imgation drains. The diesel flowed south in the imgation 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 2
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).

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 #1, 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 1a, 1b, 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, 4¢ 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
3 October 2005

upstream of the storm 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 1a, 1b, lc¢, 1d, 2 and 3 were removed from locked EERO truck and
scribed and sealed. Continuity report completed (attached).

1955 hours — AS transferred samples 1a, 1b, 1c, 1d, 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
of PESC 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 sump located between
warehouses (see Picture # 17 & 18). Requested that PD remove product. Trench excavated
east of the greenhouses to daylight storm 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 - 4
3 October 2005

5 October 2005

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# | 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
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MANIFEST - MANIFESTE
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Con5|g_|nor {Generator) &f- P 7 éﬂ"'\ Wf Carrier Bl ) :F( manifestes Utilisés
Expediteur (Froducteur) Z jd 5,{30%1{3 [ 7 Transporteur i
Company name / Nom de l'enfreprise /l'/ﬂ - oM ” D \Compamy name / Noem de [ entrepnse C c . ® iver) Provinclal ID Ne, / N¢ d'id. provincial
/ . . o d iyﬁj m \_E g __ , >ép & onsignee (Receiver
l'q ') i F e D % {a j MJ' St i-/ﬁ H ’f' ’A Q ["{,/ Destinataire
Mailing adliress s Adresse poftale  City / Vilie F%rovince Fostal code / Code postal | Address / Adresse (Réceptionnaire)
e R s‘{ P 7! j-_ > ~ - - " -
O T - N g Dy S éj :1 32 5 F D Consignee informelion same &s Intended Consignee in Part A
— —% kd ‘? rom ‘5:’ " . C‘ = Y x‘ 7 = o f f Pl ) f; L'informatign a fournir par le destinataire est la méme gu'en A
Shipping site address / Origine de I'expédition City / V]lle oV, Postal c de ,’ Cod postal - Yes / Qui D No, complete the boxed area below
‘f' P g oS e g’ ) } 2 Non, compléter la bofte ci-dessous
ri F iy o - -
- - ¢ Vi Fegistration No. | N® d‘immaﬁiculaﬁon Prcv. Company name /Nom de Pentreprise
Clty / Ville Provinee Postal code / Code postal 7 ___y - L
Vehicle / Véhicule ] 4 Yo }! & s I y F
J‘wb’! VYA e Vit D ffreaper b T727E457 1y
Ll £ Trailer/Rail Car Na. 1 ’ Address | Adresse
- m — 18 rernorque - wagon
glergdegawn5|gcje Provincial ID No, / No d'id, previncial Traller/Rail Gar No. 2
estnataire pr 2° remarque - wagan
Peint of enbry Point of exlt City / Villa Province Postal code / Code postal
‘{\} f /e-ﬂ 'Ai | - Point d'enfrée Point de scrtie
J{ : - Carrlar Cartificatian: | declare that | have recelved waste as offered by the consigner in Fart A for delivery
] ' o the imandad consignes and that the infermation contained in Part B is complote and comect. / Déclaration i i [\ it
Address%#rtesjﬁe City / Ville Province Fostal code / Code postal G traneportatr - {atesta vl Bgt 1o Seehete oferis par Fexpbdhour dans 1a parte & e siie g6 ki Recealving site adaress / Destinallon de U'expédition
Ivraigon au dastinataire choisi et que les renseignements inscits & ja partie B sont exacts at complets.
;’g !} E?b V‘«é’f Wﬁ/ L’; Name of euthorized parson (print) - - "
Receiving slte address / Destination de I'expédition Ymar f Annds  Month / Mais DayfJour  Nom de I'agent autorisé (caractéres d'imprimérle) City / Villa Province Postal code / Code postal
_ | /O 0. §‘ £ Chard Colling
Clt%\/lll& Province Fostal E\ude / Code pestal s,gm z P2 Tel. No. / N de tal. ! Date received / Date de reception Time / Heure
- - f_, . Year f Annéo | Month /[ Mois Day / Jour
AF T ﬁ, { wa /.}1’ ) /'{ (6 oy 516§, [Jam [P
L e -
) — R % \ | | L1
. Waste dentification o Packaging |dentity any shipment Decontamination
Physical |dentification du déchet § |2, g GConenants digcrepancy problems. Handli 2 Dé:nnwnﬁon
state Shipping name of waste Quentty shipped [fa % | 282 Cod Units | Altach add?r:d';-m d codo i FRackagieg ihicle
. . i . o B " & maa i necassary. / Inciquer 1 O ., 4l
E:;ts ique Appeliaton réglementaire du déchet ((;;::::-‘aol:::rin’ ;Iy) E.?:D'“;ﬁl';‘ Ouantsb mxpédibe | FHE: 5 B| W, e ngﬂ.g{::;:d I;uoﬂg fouto ifterence relaive A g ,:3} Y::w%isva:k";
- f Ite: E 1, i expéditon. Annexer i A LTy
. {Quebec-Ontario ze0l) Unlites | 2 |8 m| N | Unfes | teuille au bosgin. e@?&%@ Ot ion | Ow | Non
b 2 1
=S5t

{ . ] ] =
L De, s WW#/‘{ AN 1opF500

H

\ | g,
Speclal handling/Emergency instructions [[] Antached [[] Below Circulation no. - Quebec only H handling cade "Cther’ (sped “‘tv “3‘\;\&’?
Manutention spécialefinstructions d'urgence Ci-Jointas Ci-dessous N dg clrculation - Réservée au Québec 5! code de manutention gl pecm,é{ﬁ

Hwaste to be transferreu’”ﬁﬁ}%{y in éed,

- fl; O(}” o .)3 o o ' cormpany name / 1 leg:déchéts dojferFétre
4 / g} RN ; ; Tanstérés, préciser \Ah'rg du d%ﬁe@re
RV *\%\ Ty

Provincial [0 No. / N° d'id. provincial

%

Cate shipped / Date d'expéditien Time / Heure Scheduled arrival date / Date d'arrivée prévue e,
Year [ Année  Month [Mcis  Qay /Jour - Yaar [ Année Menth / Mois Oay / Jeur Address ,fAdre \\:g 3 - City / Ville Prav.
! ‘ e ’ o iy
—_ T . L D/ i ~ % . |
v ip O3l grusom S g5 Olg3 |
; | 2171 Y I L P L - e Sonslgne p'e';‘,}"’ déi?:fe”;if{"f”?"'%“”"'”"d R iy B v veses
- - aca - . . . - o e lous les renseignemeants a iz tia G sort véridigues et
Cansignor Certification: | declare that the information-contained in PartA s correct and complete. compfers "ﬁ - A e - *
Déclaration de Vexpéditeur : Je déclare que taus les reriseign ts & la partie A som veridigues et complets. Name of au'chorlzed:'l' rint} / Nom de ('agent autorisé (caractires d'imprimeris)
° 2
Narme almguthaorized parsen {peint) — i
Nom daﬁem autarisé (carac(!.'es d impr maria) Slgnatj'rﬁ,, Tel. no. / H° datél. 4 Q%\‘%;@?
; .d ture 4 Tal. no. / N de té).
& & { . Signal
. L’E—- £ \-JL/\. !J £ gl i i ‘(é‘- )s tff ft £ A MOE. 204400937
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Ersdonment - Envyironnement
Langda Canada

Richard E. Strub
- Hend, Soiertific Sipport Section
Pacific Environimental Selence Centre
2645 Dollarion Highway .
Narth Vancouver, BC, VIH1BY
Teiephona: gsf}&g 9242582 . Coliiar {ilM) 2408447
Facsimie: i
E-mail Address. Hishard. Strub@engoca

Canads @

504} 9242555 Pagen 60} 67-058
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*E Environment Environnement Pacific Environmental Science Centre
Canada Canada 2645 Dollarton Highway

CONT!NUITY REPORT : . ~ North Vancouver, BC, VTH 1B

Region: LOWEQ main Lﬁf\fD QEG'M)N District: |
File / Location Name: Morniye ST Numzﬂ:gé :380 I?b’"’\ST Sunﬁg\,

Wa_ 1380~ 124k Stewer Suprey  g.C.
Q At/j\e Pacific Enwronmental Science Cenfre (PESC), K

VT M . SunvD el came into passession ofthe followmg ltem ( s) on (date) 4@[4"_3_/@;:7
at (time) /4437 hrs., received fror /] B GrRA  SOHMADLIN (r

via (mode of delivery / lechnique)

ITEM NUMBER ITEM DESéRIPTION {(incl. # ol containers) LAB. ASSIGNED SAMPLE #
(FOLDER+ALIQUOT #)

5-'30./“07\ blo-ﬁssﬂ}y ONTEINEYL  UATH W\hm/(}ﬂgy Lp
{Cl CoOnPIn ING - A Liguid . Conminvenr BRS Siverz Duer Tore

On-ciD WITH  PN-Hore Lege SRIBED " Ja MOQMNé
Ocr. 3]o5 | 13S0 Hes vEjyp, s !l

-’.ﬁ-"

S qallon Wro-Ass4 comanzn wink Wi Joreg LD

“:) COonmrn ivg A L1QUID Ay Sceibep M lb MORNING,
Our.3]/0s, 1350 HRS uF)yp, #S1 o

S-qallon  B10 - Assay OntmEr) Wil Wiz [ gaey /
I C. Ly O~y jad o B Cigup dnd SCB'?P;D " ’C,MOQMM(;

O, 3/09 [350 H’Zb UF’/UP AS 1 / _0{
—_—

S-qallon BV -Assqy  CONRwen unm Wifrrg ) OrREy

,A Lty CONTANING A Lignd v 36{2[650 ( ,d

’“@"-N'No Ocr. 3/05, 1350 Hes m—/w) ﬂsr:_’ﬂ’__%a

- B AwBEn  Gires @omz Uird WITE LID

9. conmmive A LIQnD AND Scﬂwzo"g Moenwg
Oct. 3] 05, 1425 Hes, UF’/UP QS - 139

|- $de Hmem Cinss BOTTLE wwﬂ Wihrg LD

-3 r_gwmwwa A LiQup Avd ScRifep "3 ”"Ormnj
o 3/05, 1830 es, VP)yp, f5 /g
The original ltem(s) was / were sealed. @Al Q Some (# ) O None NoTes:
The original ltem(s) was / were permanently scribed. Al O Some # ) U None
The original item(s) was / were permanently Inilialled. D‘ﬂll  Some (# ) O None
The original llem(s) was / were permanently dated. , l:ﬂ:ll d Some (#_ ) Q None

The origlnal ltem(s) was / were placed In secure storage. oAl O Some @ ) QO None -

Thae notatiopns dlrecﬂy above are here-by cerﬁﬁed comect,
Person: Sy Signature: 4;47@

| Phone: { Oqj SA3-CIFC Cell: (40U 3220005 Facs!mllel '




CONTINUITY REPORT CONTINUED

MOVEMENT OF ITEMS OR SAMPLES,

gzﬁ;e‘; From: PAvtavy S, %NDIM’I, From : Ty % T From ’
sig. et a | sig, a Isig.
Recip. SAILZEUDG WA~ | ©  Recip (ﬂ‘-sc,amo f:‘;mzv% “ Recip:
Sig‘ . - -ZH-J%./-‘— 5| sgg : E‘Q;:B"‘“ f SIQ .
{ a -1 Ci @loor: hoal % | @locn: G SC fotti e ¢ | @Locn;
2 3 ! Date et ? f ol 5 Date  0GT 3 Qeos 5 |Date :
/ Time o {4 §% "~ hrs TiTime - 2ALD hrs Time ° hirg
From ! T From ! 1 From .
S, 2 | sig. B | %ig.
ge-{:ip: ‘5‘ Redip: ‘; Redip
sig. [osig. . T sig.
@locn; ¢ @locn f glocn:
Date : | 5 Date : ... |3 {Date ;
Timg hrs Time hrs Time hirg
From [_ f From ! : From
sig. s |sig. 2 |sig.
Recip: . | Recip: " |Recip:
5Ky, i sig. f |sig.
@locn: ¢ @locn: ¢ [ @locn:
Dale 5 Date : 5 Date ;
Time . tws Time hrs Thne hes
From ;. I From ; E From :
sig. # |8in. 3 15ig.
Regip: ;‘ Racip; ;‘ Recip:
sig. t |sig. ¢ sl
@locn; 8 | @locn; :  @loom
Date : 5 |Dale : 5 Dato
| Time - brs Time . hrs Time hrs
[ From ; E From ; ;{ From:
sig. T 2 isig. & [5lg.
Recip: ® | Regip: " |Recip:
sg. o t Islg. f Isig.
@locn: *: @@locn: f @locn:
Date : 3 Date : o Date :
Time @ birs Time hirs Time ; hrs
From : f From ; f From:
slg. : a |sig. . a islg.
Retip: o |Recip: e {Recip:
sig. r|slg. ¢ Isig.
@Lloen: p @Lloc; M @Locn;
Dale > |Cate : o |Date :
Time : . hrs Tie - hrs ATime : hrs
The ltem(s) was / were returned sealed. Al Some (& Yy O None
“The Hem(s) was / were refurnad permanently scnbad Al a Some (# ) Q None
The ltom(s) was / wers retumed permanenty initiatied, QA O Some (# ) O None
The ltom(s) was / wera retumed permanently dated. QAll- L Some (# ) 0 None
The fem(s) #{s}: was / ware dast.reye& ttpon instruction from:
Date: By:
MOE=2014-00237
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Padific Environmental Science Cenlre

E*E Environment Environnement

Canada Canada 2645 Dollarton Highway
CONTINUITY REPORT North Vancouver, BC, VTH 181

Regaon LOLUM i Bin LD Re 570 N District: ‘

File / Location Name: Mﬁmmm STAN MRS ELIES / 1380 - 13 h S+ Sc/pp;y
At |, AL i

Q At the Pacific Enwronmental Sclence Cenlre {PESC),
L vt 5. S o Berl came into possession of the following item (s ) on (date) C%/)L 3/(7 3
at (time) ¢ hrs,, received frem i GR#E-6 LeamplLlin &
via (mode of dellvery / technique)
ITEM NUMBER ITEM DESCRIPTION (incl. # of containers} LAB, ASSIGNED SAMPLE #

{(FOLDER+ALIQUOT #)

gcﬂw“on_g P!Gus‘h( blO - ssqf COVULCNH@L (W TTH LUH"T:'/
LlCL GRey Lin  conmanWe A Ligud Auvd SRIBEp
"4«1 MoRWING, Ocr. 3/05: igas Hes, UF/UF}JIE'_” c'——-—-.-),g

—y

S qallon  plashe, bio-assay  (Oalner winy wmm/mgk
[_\ b L‘D CONTA G A Ll(,’) A
Ul D D Sc@fEs M o &
LPb,/wcmng

Cet 3os” 1805 tes, Ul—/UP“q;‘ —-——QL__g /

5~gaﬁon Pluskie  bip- USSgy  condaingr Wi wmm/ém;v

L\C - ;n) Ovm WG A Ligyip Avd  SCRIBgy A(, ﬂfeﬁ,vw(,
- H]

g ,:/osl 1805 Wes, UF Jup £ " — &

g- Yadlov Plaahy bio -assey CO’”L‘“”M‘ Wy wH"Tq/J@/

Mg | v A Liown fus schem**agd Moo,
Cer. 3/os7, 1805 Hes, yF Jup, fiS ’ /

o4 4]

[-Lihe AmRER Gigss BOTTLE , WITH WHiTE Ly
§ COWH'Nm:rc. A Lignd pav Scrafzfébi ¥ S Moz wing
Oet. 3/05, 1810 Hes t/F/(/P, A ’

————

. I~Lihe AMeEp Ginss Borrep  With  WWifrre, E;Df
é (Ovmnvinse A Ligup Anve SCQJSFD ".ﬁfé' Moemﬂ,rg
Oct. 3/os; 1810 Hes, UF JyP | 15

208
ra —
The onglnal llem(s) was / were sealed. Sl’fll 0O Some (# ) O None NOTES:
The original llem(s) was / were permanently scribed. Al QSome (# } 0 None

The origlnal temi(s) was / were permanently Initialled. @Al O Some # ) QO None
The original ltem{s) was / were permanently dated. l!{AJI 0 Some (# } O None
The original Item(s) was / were placed in secure storage. @Al QSome # . ) QNone

The notatipns directly above are he certified comect. 4@;‘5_;:;__,
Person: )f?if"mﬁ_< S INP}W Signature: Dale; nd' 3/6’5
. Phone: (firu{ 5T -y276 _ Celk: bpi) 32% -GS | Facsimlie: (ég«_.n S'H - s éz;,,

MOE-2014-00237
Page 58 Page of



CONTINUITY REPORT CONTINUED

MOVEMENT OF ITEMS OR SAMPLES

Hem # or : T From ':TM T:?_UOQ”,E;&") T IFrom S
Sample # ig. e a |sig. a |sig.
' He NN " |Recipl 1 | Recip:
w2 [olsig. =0 i | sig.
@Locnd = 1 ¢ @locn: ?é%{w vile | @locn:
N Date : (it ?/{;5 5 [Date i A 3,908 |5 |Dale :
5{ é Time ©_{4: nrs Time o Qg0 i hes | Time hrs
From ; T From: | T [From:
sig. a sig. 2 |slg. o
Recip: * Recip 2 Recip:
sig. ! Fosig. i | sig.
Bloen: e @loon: ¢ [ @locn:
Date ; 5 |Date : 5 |Date
Time : hrs Time . ___hrs Twe : . hs
From: T |From: T [From:
sig. s |sig. a lsig. o
Recip: ¢ Recip: .  Recip:
sig. r | slg, 1 | sig.
@locn; & @locm f @locn:
Date : 5 |Date : 5 |Date :
Time hrg | - Time ; hrs Time ; hrs
From : St T IFrom: T From L) i
sig. a |sig. 1a |sig. : '
Recip: % |Recip: ' o |Recip:
5ig. t tslg. 1 1sig,
@Loon; €. ig@locn: ?( @locm
Date 5 |Date : 5 |Date :
Time ; hes - 7 Time hrs |+ Time 7 hrs
From: I From : E From :
5ig. 2 Islg. . a |sig. .
Reacip: 2 Racip! g Recip: :
sig. f islg. 1 sig. :
@Locn? e {@blocn: : f @Locn;
Date : 5 |Date .5 Date : -
Time : s Time ; hrs Time hrs
From ; T {From T IFroms._-
slg. a {slg. : a |sig. -
Recip: 0 Recip ® {Recip; "t : :
slg. 1 |sig. . fisig. ¢ G o :
@Locn: o @Locn: . ?'ﬁ_ @Locn___
‘| Date : _'} Date: 5 (Pate b
Time & hrs Time & _fws | (Time @ -l
The ftem(s) was / were refumed sealed. QAT U Some (% 0 None
The ltem(s) was f were relumad permanently scribed. DAl 0 Some (# _} O None
The ltem(s) was / wero retumed permanently inltiatied, DA DSome(# ) - ONone
The ltem(s) was / were returned permanently dated. QAL O Some # =), GNone
The ltem(s) #{s): . was f wers desmyeduponiﬁmmmm' ‘ ot e
" Dater By:: P L tpitlatss __
MOE=2014-00237
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MINISTRY OF ENVIRONMENT

11248
CLIENT SERVICE REQUEST
CONTACT: /7. s BT M DATE REQUESTED: .. /%' " 4 /"
' T S ” LYY MM DD
LOCATION: __ | 2 by 3es -2 T g VL R oY PROGRAM: [
CLIENT CODE: _" O STUDY CODE: ___ _ PHONE No.: . SERVICE REQUEST 1D:
SERVICE DESCRIPTION: _ / /. . ., AT Y VOV S Ny VR AV RN SN &
DETAILS: R
[y R o g Py fro~ 1§ b b | -
7 -7 IE ' R
T f
'fl e & ‘; U_i !
ESTIMATED S b
cosT: s Alile)i) / /
o Yy MM DD
f‘ ! i 2 : P
MINISTRY :
APPROVAL. ) DATE: e / j;: : ;S
Tl L M i oYY ‘MM DD
ACCOUNT DETAILS
LABOUR COSTS EXPENSES:
DATE PERSON RATE HRS  COST PARTS, SUPPLIES, TRAVEL cosT
EXPENSES ($)
LABOUR ($) . LABOUR ($)
TOTAL COST ($) .
DATE COMPLETED: / / APPROVED BY:
LABORATORY

INSTRUCTIONS: 1, When work is iniliated by laboratory: RED - Retained by Lab  BROWN - Send Io FinvAdmin Viet.  GREEN - Returned 1o iﬂ%‘é"&ou?‘o%'ig&“a' Admin. Clerk.
2. When work is complete send phalocopy to client. : )
DPC 4251 {12/93) Page 60



| : Ministry of Finance Mailing Address: Location:
F ' RW]SH Corporate and Personal PO BOX 9431 Stn Prov Govt.  2nd Floor - 940 Blanshard St.

‘ 11 IR AD Property Registries Victoria BC VBW 9V3 Vicloria BC
: | OLUM !A www corporateonline.gov.bc.ca 250 356-8626

BC Company Summary ’
For .
MORNINGSTAR NURSERIES LTD.
Date and Time of Search: December 29, 2005 11:30 AM Pacific Time
Currency Date: November 04, 2005
ACTIVE
Incorporation Number: BC0633400
Name of Company: MORNINGSTAR NURSERIES LTD.
Recognition Date: August 31, 2001 as a result of an Amalgamation In Liquidation: No
Last Annual Report Filed: August 31, 2005 Receiver: No

ey

AMALGAMATING CORPORATION(S) INFORMATION

Name of Amalgamating Corporation Incorporation Number'in BC
MORNINGSTAR NURSERIES LTD. BC0240961
NORTH WEST WHOLESALE GROWERS LTD. BC0316862

Mailing Address: Delivery Address:

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

RECORDS OFFICE INFORMATION

Mailing Address: Delivery Address:

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

MOE-2014-00237
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DIRECTOR INFORMATION

Last Name, First Name, Middle Name:

DEN HAAN, PETER

Mailing Address:

1350 - 176TH STREET
SURREY BC V4P 1M7
CANADA

Delivery Address:

1350 - 176 TH STREET
SURREY BC V4P 1M7
CANADA

Last Name, First Name, Middle Name:

Den Haan, Diana

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

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

OFFICER INFORMATION AS AT August 31, 2005

Last Name, First Name, Middle Name:

DEN HAAN, PETER
Office(s) Held: (President)

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

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

L ast Name, First Name, Middle Name:

Den Haan, Diana
Office(s) Held: (Secretary)

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

Delivery Address:

1350 - 176 STREET
SURREY BC V4P 1M7
CANADA

MOE-2014-00237
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Sundher, Avtar ENV:EX

From: Akins, Tiffany PAB:EX P
Sent: October 6, 2005 6:30 PM

To: 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 9534577

————— Original Message—--—---

From: Sundher, Avtar WLAP:EX <Avtar.Sundher@gov.bc.ca>

To: McGuire, Jennifer WLAP:EX <Jennifer.Mcguirelgov.bc.ca> ‘

CC: Akins, Tiffany PAB:FEX <Tiffany.Akinsfgov.bc.ca>; Trudgian, Jack WLAP:EX
<Jack.Trudgianlgov.bc.ca>

Sent: Thu OclL 06 16:59:23 2005

Subject:; Morning Star Nurseries -~ Dairy Farmer concern

Jennifer,
s.22 . . s.22

FYI - called and advised that$22 is concerned about COWS
drinking the water in Sam Hill Creek downstream of the Morning Star Nurseries diesel
spill. During the incident, we advised thats22 should block access Lo Sam Hill Creek
with fence (I believe Morning Star assisted with the fence installation). s22 coWws have
access to drinking water via Little Campbell River.

s.22 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

$.22 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

MOE-2014-00237
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Sundher, Avtar ENV:EX

From: Schroeder,Grant [PYR] [Grant.Schroeder@ec.gc.ca]
Sent:  October 12, 2005 9:48 AM

To: Sundher, Avtar WLAP:EX

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

Avtar:

Page 1 of 1

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.

f 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

V7H 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 181

ph: 604-924-2515

fax: 604-924-2554
grant.schroeder@ec.gc.ca

2006-01-12
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Sundher, Avtar ENV:EX

From: Trudgian, Jack WLAP:EX 4
Sent: October 17, 2005 9:05 AM

To: 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
----- QOriginal Message-—--
From: Sundquist, Lance WLAP:EX
Sent: Oclober 14, 2005 11:33 AM
To: Tancock, Randy WLAP:EX; Trudgian, Jack WLAP:EX
Cc: Clark, Brian WLAP:EX; McGuire, Jennifer WLAP:EX; Mitchell, Jackie WLAP:EX
Subject: Moming 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:
s.13

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: 250 7561-3119

Cell phone: s17

Fax: 250 751-7383

NEW EMAIL: Lance.Sundquist@gov.bec.ca

"Be Bear Aware - don't attract bears with food”
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Envisonment Envirornement
Canada Canada

Grant Schroeder, B.sc. Bialogy, PBD, Env.S¢.

Environmenlal Toxicolegy

Paclflc Environmental Science Gontre
2645 Dollarten Highway
North Vancouver, B.C. Canada V7H 181

Telephone: (604) 924-2515

Facsimlle; (604) 024-2554
E-mail: grant.schroeder@ec.gc.ca

Canada

@
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November 17, 2005 7 Folder: 200501229

Mr. Avtar Sundher

Toxic Management/Emergency Response Officer
BC Ministry of Environment

10470 152™ st

Surrey, BC, VAR 0Y3

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

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 concemns may be dealt
with quickly.

If you had sample containers returned to your custody, please note that the ariginal 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
clarificafcion of any issues covered in the documents.

Thank you very much for your assistance in this matter.

s Leeill~

Grant Schroeder, Analyst
Environmental Toxicology Section
Phone: {604) 924-2515

Fax:  (604) 924-2554

e-mail: grant.schroceder@ec.gc.ca

Attachments: (3)
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I*I Environment Environnement Pacific Environmental Science Centre
Canada Canada 2645 Doallarton Hwy., N. Van., BC, v7H 1B1

November 4, 2005 Folder: 200501229

Grant Schroeder, Analyst
Environmental Toxicology Section
Pacific Environmental Science Centre
Environment Canada

2645 Dollarion Highway

North Vancouver, BC, V7H 1B1

Subiject: Legal Analysis, Morning Star Nurseries

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

200501229 129120-1:
A two layer liquid comprised of a small opaque upper layer and a large semi-ciear
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 smail opaque upper layer and a Iarge 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.

Purpose:
s To analyse Sample 200501229 129120-1, Sample 200501229 129121-1, Sample
200601229 129123-1 and Sample 200501229 129124-1 for Acute Lethalrty to
Daphnia magna.

Document __ 7 of 2 Page 10f2_&.5,
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.*I Environment Environnement Pacific Environmental Science Centre

Canada

Canada 2645 Dollarton Hwy., N. Van., BC, v7H 1B1

‘Procedure: The samples were analysed for:

Acute Lethality to Daphnia magna using a 48-hour acute lethal static (no
replacement) median Lethal Time (LT50) daphnia toxicity test, performed following as
appropriate, Environment Canada, Biological Test Methods, Report EPS 1/BM/11
(July 1990}, amended May 1996 and Report EPS 1/BM/14 Second Edition
{December 2000) and PESC LC50DA15.S0P.

Results: Daphnia Acute Lethality Test Results

Remarks:

At 100% concentration, the 48-hour LT50 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 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, the 48-hour LT50 for Sample 200501229 129121-1 was
delermined 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 lethal 'to
Daphnia magna over 48-hours of exposure (48-hour LT50 = not acutely lethal @
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 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 LT50 = not acutely lethal @
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 0%
mortality after 48 hours fo 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 wera conveyed to
Mr. Grant Schroeder.

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

& Gy’

Craig Buday, Anaf{st
Environmental Toxicology Section
Phone; (604) 824-2514

Fax:  (604) 924-2554

Folder; 200501228
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l *l Erwirorment Environmemant Padific Environmental Science Centre
Canada Canada 2845 Dollarion Highway

CONTINUITY REPORT : ~ North Vancowver, BC, V7H 181
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CONTINUITY REPORT CONTINUED

MOVEMENT OF ITEMS OR SAMPLES
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Canada

Environment Environnement

Canada

CONTINUITY REPORT

Padific Environmental Science Centre
2645 Dollarion Highway

North Vancauver, BC, V7TH 1B1

Regit;n: LOEUF//&’ Mowirduy  Re 6‘;0”

District:

File / Location Name: Mgp gfialt ST MiD<BRIES
dat_380 176 <L

QUPREY

) 1380 ~136* st Supppy

l,_-

AT
at (time

) 18 2= his,,
via (mode of delivery f technigue)

Q At the Pacific Environmental Sclence Centre (PESC), _
: T came into possession of the following item (s) on (date)

b vty He o
gz his,, 1 Lamplin g

.3

eceived frem 1y G20 A

LAB. ASSIGNED SAMPLE #

{TEM NUMBER ITEM DES(':RH;’T!ON {(incl. # of containers) .
. ) . : ' {(FOLDER+ALIQUOT #)
S qallong plaahc Yio-assay Confama wiH meE/ KR0050 1329
4 CL qrey Lip  OnymaIN WG A Leud And SRIBED 129 (22—
"fa., Morvwg, Ocr:3[as 10s Hizs, UFJVANE" e oy
—— e A
S qallon plashe, big-assay  Conking Winy wu—fm/a'gg a?gg?;gf?
Lo conm N]N(:ﬂ ‘A Li Qu Avo Seegep | ) :
' o B iy ool
Gd.3/05" 1805 Hrs, UF/UP,-wﬁ; | PSR /%
: -t 7
S- gallon Pluske  bio~essqy containgy v WHite fbre, Q00SVI2329
o . : . 29(22~
j ‘) ! ‘ . i
Ouk-3jos, 1208 s UF P £F " 4
g- Yatiov Plasht blo-assey confaimpr vy wHTTﬁ/é@/ 200501329
A4 L vmwwe 4 Do s scam g moevive, 7
/ /
Cer.3/05, 1805 Hes, yF JoP, fs o |
[~Lhe AmRESR ‘CVLﬁs s BOTTLE | WITH  Wiite ¢ ™ 200501227
5 Cvminive A hiaud o  SCREED " S pog g 1agi23-
Oct. 3/05, 1810 Hes uvrjvp £5 " ’
. / r ——r
I-Lihe AMeep Gimss  Borreg wim Wyre Op Q0050(239
é (Ovnivine A LiIgu D Ay SCRIGED M dré, Moeuwg./ 129124~
Oct:3/6s> 1810 Hes, UF JuP, 16 7
. / r 1%
The original ltem(s) was / were sealed. g}u Q Some (# } O None NOTES:
The origina! ltem{s) was / were permanently scribed. Al QO Some(# ) O None
The original item(s) was / were permanently Initialled. @Al QO Some (% ) QO Rono
The original ltem(s) was / were permanently dated. All QO Some (# ) O None
The original Item(s) was / were placed in secure storage. @Al 0 Some (# ) ONore

MOE-2014-00237 3
Page 73 . Page _2_of

¥



CONTINUITY REPORT CONTINUED

MOVEMENT OF ITEMS OR SAMPLES
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I*I Environment Environnement Pacific Environmental Science Centre
Canada Canada 2645 Dallarton Hwy., N. Van., BC, VTH 1B1

November 8, 2005

Mr. Avtar Sundher

Folder: 200501229

Toxic Management/Emergency Response Officer
BC Ministry of Environment

10470 152" st,
Surrey, BC, V3R 0Y3

Subject: Legal Analysis, Morning Star Nurseries

General: The following were received at the Pacific Environmenta!l 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 “1a” which had a pin sized hole and a piece
of silver duct tape covering the hole. Each screw closure was sealed with masking
tape and was marked “AS”. The first container was marked “1a" and inscribed “1a
MORNING Qct 3/05 1350 HRS UF/UP AS” and its screw closure was marked “1a”.
The second container was marked “1b” and inscribed “1b MORNING Oct 3/05 1350
UF/UP AS” and its screw closure was marked “1b”. The third container was
marked “1¢” and inscribed “1C MORNING 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 Qct 3/05 1350 HRS UF/UP AS” and its screw closure was
marked “1d”.

200501228 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 QCT. 3/05 1425 HRS UF/UP AS” plus
other markings.

200501229 129121-1:

A fwo 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 129122-1:

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 3/05 1805 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

Document f of 2 - Page 1 0f 3 )
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I* Environment Environnemer Pacific Environmental Science Centre

(anada

Canada 2645 Dollarton Hwy., N. Van., BC, V7H 1B1

container was marked “4c” and inscribed “4C MORNING Oct 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”.

200501229 129123-1:

A clear liquid having settled particulate, in a one litre cyiindrical 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.

200501229 129124-1:

Purpose:

A clear liquid having settied 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 “# 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 128120-1, Sample 200501229 129121-1, Sample
200501229 129123-1 and Sample 200501229 129124-1 for Acute Lethality to
Daphnia 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 Qils & Greases and Hydrocarbons.

Procedure: Sample 200501229 129119-1 and Sample 200501229 129122-1 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 LC50FF16.50P.

Results: 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
concentration of material in water that 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 = not 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 /[ of 2 Page 2 of 3 é5

MOE-2014-00237
Page 76



l* Environmert Environnsmer Pacific Environmental Science Centre
anaria {anada 2545 Dollarion Hwy,, N, Van., BC, V7H 181

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

Remarks:
« Ms. Heather Osachoff recorded the 24, 48, 72 and 86 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 attached letters from Mr. Craig Buday and Ms. Oxana Blalkevitch

+ The samples were conveyed to Mr. Aviar Sundher.

o A

Grant Schroeder, Analyst
Environmental Toxicology Section
Phone: (B04) 924-2515

Fax: (B04) 924-2554

Attachments: {2}

Folder: 200501228 Document  / of 2 Page3of3 é?f?
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ACUTE LETHALITY TEST USING SALMONID FISH {96 HOUR LC50 / LT50): ANALYST LOG / REPORT

anf Caneda
e Enueinaniel Scisnss Ganle (P050
eranlal Toxicology Seetiod

248 Dofiarien tay . Norfh Vantousr

Aribsh Colnbs

L VPN 13

Loy

S8

FOLDBER NO.: 200 SOISDT
ALiQuOT No.._ L2119/

SITE & SAMPLE LOCATION:

MW#&MB ﬁf‘u l\)uvwifs

“

CLIENT:
Narme / Addrass:

Phone!
Copfas to:

i

Akes Secmslbt v

BC /(2’,“,5,,47 o{\[nwrwy‘

pan‘mfa{es) colcaf, amount and other p{ﬁpe;ifes {e.g. odourj}.

DESCRIFTION OF SAMPLE: {Tyoe {5.g. chemical, efffuent, leachate), appearance (e.g. Fansparency, floating or sefiled

u"’. M#ue{a)if%

SAMPLING POINT DESCRIPTION: _Mmmm, 7]

&7

sgFifos
135

Pr!"m “9 5
{y‘g w G TR fone

GONTAIRER(S): {Description & fabelling/ msc;zpfzens} BAMPLING METHOD:
} pmgtrial o el boes 4.0 ﬁ«?{ri ALY 4&W @-cRaB
2 o L ek oy M, [} BAT
L, had cH
O COMPOSITE
aof
o s y inferval 7 Tolal Time
fnwam é‘n fam,%‘e{y ‘unfiffered / unpreserved
F:Ea;’sﬁémmﬁoﬂ: TRANSPORT:
Specified time in transport: f
BY: 4‘ 2 STORAGE: oF3.9 [
TIME: i 3»56 DATE: 0? / W ;O% @ I N f y e *C for {specified !!er} {’?EE /‘
Day  Month  Year LOCATION: CJO&;
@ LABORATORY: ;{?KY&ES REQUIRED:
RECEIVED: ‘urfrozen O partiglly frozen L fmozen GBHR LOSO O 96HR LTS50 @ 100%
BY:  (2row orelrv U OTHER:
TME: K OP paTE_ % 1 Ol 1 OF | specitied
Da y ~ Month Year Conceniration(s):
FROR: Qw&m“a( 5
ANALYSIS TYPE: i ROU-T!NE . &E&@L 3 A{}Q!T_ ‘C] SPLIT O CTHER
DILUTION WATER TYPE: EZf?*“!—?E‘SH WATER {<10) % } 0 SEA WATER % Salinity

SOURCE: E/FéSﬁ WELL [ DECHLORINATED MUNICIPAL T3 UPSTREAM RECE/VING O BURRARD INLET

DILUTIONS MEASURED BY: FiSH SPECIER:
Rainbow Trowt {Oncorhynchius mykiss)
@Kvﬁsr@m EI/;P??O{.E SAMPLE ' O Oiher saimonid:
O VOLUME 0 ACTIVE INGREDIENT Eﬂ?lﬁef
Batch #: 3w 14 oxprad T /. y
% mortality for 7d immediately preceding test: Y <2% or
%
SAMPLE (Upon Receipt): Date: DILUTION WATER QUALITY: pH
Sub-samples Taken For Chomical Analysis? CrAO O YES 7 G
pH TEMP. |D.O. [ CONDUCTIITY | SALINITY | TEMP. | D.O. CONDUCTIVITY ISALINITY | HARDNESS
{*C) 15 {mgll) | (uS) () {‘c) {mgl) | {uS) {%0) {as myl. Calily)
FA ?}é 2.5 R0O0O — SO0 410 — ~AAOO
BIOASSAY CONTROL FiIsSH LOADING FORK LENGTH {mwan): WEIGHT fmean): | CONDITION
TEMP.(°C): | DATA: DENSITY s.%9 cm [, SO FACTOR
N {mean): * oD {mean):
sog altached S0t &ﬁ; D5 (9%
AS e [ she?bts fﬂ}'r —-O—(L—Q’L min: _H. Q2  om min: (2.1 g g@%
addilional fish . . - LD
data max; (.Y _om | max: QST g MOE-2014-00237

Repoet Fish FF16, May0s
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Cowtarir Q&awr}aﬁ*w tow’ £
“O0ct 305 1350 HRS UF/up AS"awdd s screw o losuce, wroe wmavked ™ la”,
Tin A&Cwbb(coaw‘fnjm wag marked 1 b " anel m.sc.n)ae( “1b FORMING OCT 30K
1350 UF/UP A4S " amol ifs ©rew clogint aay macklef “16%. Tit Havrof carfa g
wag marKeo M1 and inscelhad ¥ € MORNING Oct 3/05 1350 HRS UF/UP A3
m@(}:{s sodecd C/fﬂ-’-’uﬁ: WMM(M “f&‘f‘ fﬁ‘lﬁ‘“{ﬁ WMHM worg marBapt © fo(ir
wnil pasceiked ™ fof Hoguﬁf@- Oct 3/05 1350 HRS UFE/UP AS“aml ] 5 sefew

Cloture waa pacied !

e
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ANALYST LOG / REPORT (FISH)
FOLDER#200 SO {84

avtouors_ {29 UG~ o n;y;f sSper lucseries 7
ENVIRONMENTAL CHAMBER #: Cloba
Notes tregarthng treatment of sampig from recephion fo lesl set uph, Initials | OBSERVATION
CORES (apponsx B
% < J‘)‘&m # 2 5 f {9 1;{ = = 1R;§Qm; EPSURNG July
Test vossel # a3 G/ CO2ISS 2% 256 Y0 INTEGUMENT
Test amount @ o 35, | 3,51 | 6.3 | 1.2 | [9.64| 35K A Shedding
Final amount 35"”;/? e e -3 B Mucous
Start date el O ] = C Hemorhaging
Start of aeration jrds B PIGMENTATION
Pre-aeration time 52& v o F o Light
il cond. | SVPIY | gy | ey | 3200 B0 | BRD L2 F0 IA00 43 | & park
P S s T v A D A A
ntelDO. |, ’g'%tf s msa} o4 @%w ?‘:%6 ?%7 L | SN BEHAV.
Inftiat temp. |, fs% bl s U5 6 00" 1, sl 3o | 6 Quescent |
fg;igﬂéifgzaﬁgg jﬂvtﬁiﬂ 3‘9“""/&[‘ - H Hyperexcitable
Holding tank # / e =2y | Imitated
# of fish / vessel /0 - | 10 J Surfacing
Test start time 1345 | 3 YS K Sounding
Cumulative Mortslifes 7 Observations {use codes al right) . Twitching
0.08 br (5 min) O"f O T O 1%: O‘:’_%I O\gi "’éfg r%i 25 | M Tetnic
0.16 hr (10 min) oV 1O T O (‘)&1’ O gl‘ C)"}J{z f‘)f%{ 45 | N Normal
0.33 hr (20 min) O") O /41 Oﬁ)I O “zx (‘)‘51,05.‘#— (.5 | swimming
comiwm | OVIOTI0% 4l0 K107 (57 1e5 o oo
1.33 hr (80 min) OV O*% Nu| O% O?’”; g} O\t | P Enatic
AT AL o AT A I
Wﬁjgk,ﬂ C)” C";g; iﬁ-}. T%I Ogé lﬁéié (u$ | R Skitering
Rhe 10N 107 1095 0541088, |18 |30digs o imeres
2m oM oW ofm] O%H 0% | | k| 2%mllio |T_onse
@ o | 0% o8] 0% 0% 24% 0 ° o |Reser
ram oN| 0% 03 0% 1o [0 [ | |no |y re
96 hr {3“ @“&T C)i'f 33‘, ;;:3 }é} o [Ho.|v Sow
rnapt |"NE0 ) e | e | 1l |l | 1.2 |90 |1 (40, | w costig
Find00 | W a4 | 33 |8 (&P | 2 42 | b |Ho. | x sufce
Finaltemp. | il HE5 E3 | 1wy | 1T Ht | 1l 144 Hp, || 2  (rregular
flaport Flsh FE16, May0Ds e 2 . g
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ANALYST LOG / REPORT (FISH) .
FOLDER#EQ00S 0133 auiquors [T 1 G-1 iD.: /Zrmg Star ffowrstrie s ¥/
DESCRIPTION OF TEST FACILITIES & CONDITIONS:

Testing Is performed in controlled (temperature, illumination level and photoperiod) environment raoms separate from the fish 7

culture area. Test vessels are ten gallon all-glass aquaria providing 215 ¢m solution depth and covered with smoked Plexiglas®
lids.

Aeration: Oil-free air is delivered lo test concentrations at a rate of 6.5 £ 1 mL/min/l. by means of disposable borosilicate
glass pasteur pipelles 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 1/RM/S {July 1990), amended May 1996 and Reporl EPS 1/RM/13 (July 1990), amended May 1996 and
December 2000, Test organism ‘gocd 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:

.~
r/

REFERENCE TOXICANT: Chemical used: P{L«!/ Date of test: &if 3./05

96 hr (Stalic) LC5D = T QS e b concentration. [95% confidence limits: &.8 & 1D |

Historic geometric mean {n = 20 ) LC50 and warning limits (12SDy): "?66 "gz'/ £ ( SR~ Y )

ANALYSIS RESULTS: Edﬁinai Q Preliminary Q Special, See below /

96 hr (Static) LCSO0 = L0.167% concentration. [95% confidence fimits; /Z 03 & 23.06

Where the maedian lsthal concentration (LCS0) is the concenlration of material in water that is calculated to be fethal to 50% of
the tost arganisms over an oxposure peron of 86 hours.

96 hr (Static) LT50 = = at - concentration, [95% confidence limits: — & — ]
Where the median lethal Ume (LT50] is the pedod of exposure caiculated (o be lotha! to 50% of the lest erganmsms heid in &
particular fast solution.

% mortality at 96 hours = 1007% at 32,56 ¢ 1007, concentration

The statistical method used was: ![ﬁrmmjd Spedcman Knu/ht s

The CETIS 1.1.4 computer program by Tidepool Scienti'ﬁc Softwara 2005 was used {o caiculate the test resuit.

NOTES: 7hew pms 307% mnv‘dfé, o Pt /T3 corncenoralion amd 1002
ma{gﬂ;._i‘_ﬁ,@m&ezw% ]

Status of controf fish: _AQ_QIML'_M Mqr/‘ o

I Testing was subcontracied (wilh authorization) (0:
O Special for extreme low Dissolved Oxygen: The Sample. at 100% conceniration, with o dissaived oxygen fevel of ___ | mgid
(after 120 minutes of aeration) would be acufely lethal (LTS50 = <96-hours) to underyearting reinbow troul Oncerhiynchus mykiss.
Fish loxicity tests conducted al Jow dissolved oxygen levels (below 3.0 mg/} are aculely lethal to ralnbow Mout Oncorfiynchits
mykiss. See Canadian Waler Quality Guidelfines, Canadian Council of Ministers of the Environment, 1987, Guidelines For The
Protection of Freshwaler Aqualic Life, Section 3.2.1.10 Dissolved Oxygen; and U.S. Environmental Protection Agency 1986
Ambient Water Qualily Criteria for Dissolved Oxygen. Criteria and Standards Division, U.S. EPA, Washington, D.C, EPA 440/5 -
86-003. Therefore, due lo ethical treatment guidelines for animal testing (Canadian Council on Animal Care]. no salmanid fish were
unduly sacrificed in this lethal sample, and no fish toxicity test was completed.

0 Special for extreme pH: The Sample, al 100% concentration, with & pH level of __ _ relative units. would be acutely lethal
(LTHO = <B6-hours) to underyearling rainbow lrout Oucorhynchus mvkiss. Fish toxic 25ts conducled with sample pH values of
less than 4.0 relative units or grealer than 10.5 relative unils, are rapidly lethal 1o saimonids Qneorhynchus spp.. See European
Iniand Fisheties Advisory Commission Working Party an Water Quaiity Chitaria for Eurapean Freshwater Fish, in "Wafer Quality
Critena for European Freshwater Fish - Exireme pH Values and Inland Fishertes™, in Water Research Pergamon Press, 1969, Vol.
3, pp 593-611. Therefore, due to ethica/ heatment quidelines for animal testing (Canadian Council on Animal Care), no sa/monid
‘ fish were unduly sacrificed in this lethal sample, and no fish foxicity test was compleled.

ANALYST: %J%f{'dr Date oo ,,29 Q2005

RESULTS VERIFIED BY: Date 2 FAMNVZOOS
Report Figh FF16, Mayd5 . .
7 Page 3 of ? 6 5
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CETIS Analysis Detail

Spearman-Karker:
Report Date:
Analysis:

Page 1 of 1
12 Oct-05 5:51 AM
09-9311-2089/200501229

Fish 96-h Acufe Lethality Test

Pacific Environmental Science Ceznter

Test No: 07-6037-1502 Test Type: Lethality-Fish (86h) Duration: 96h
Start Date: 04 Qct-05 01:45 PM Protocol: EC/EPS 1/RM/@ Species:  Oncorhynchus mykiss
Ending Date: 08 Oct-05 01:45PM Dil Water: Well Water Source: Sun Valley Trout Farm, Mission, BC
Setup Date: 04 QOct-05 11:45 AM Brine:
Comments: Morning Star Nurseries, Sumrey, BC # 1 RBT LC50
Sample No:  02-3403-5719 Material:  Spill Discharge Client: P3 A, Sundher BCWALP
Sample Date: 03 Oct-0501:50 PM Code: 129119 Project: Morning Star Nurserias Legal
Receive Date: 04 Oct-05 08:00 AM Source: Moming Star Nurseries
Sample Age: 22h (12.6 °C) Station: 1
Comments:  Morning Star Nurseries, Surrey, BC # 1 RBT LC50
Endpoint Analysis Type Sample Link ControlLink Date Analyzed Version
96 h LC50 Trimmed Spearman-Karber 15-4024-0597 15-4024-0957 12 Oct-05 9:51 AM  CETISv1.1.1
Spearman-Karber QOptions Point Estimates
Threshold Option  Lower Threshold  Trim n o Hecsoncso 95% LCL 95% UCL
Control Threshold 0 0.00% 1.304439 0.03660159 20.15760 ) 17.03082 23.85843
Data Summary Calculated Variate(A/B)
Conc-% Control Type Count RMean Minimum Maximum SE sD A B
0 Dilution Water 1 0.00000 0.00000 0.00000 0 10 ;
1 1 0.00000 0.00000 0.00000 0 10
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@—@\
0.50 '
0,807
0.70]
B o6
]
£ 0507
&
U.‘HJ-‘
0]
020
010
O.W: . T o IR | —Q
0 20 40 60 80 100
Conc-%
MOE-2014-00237
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ro: Morning Star Nurseries # 1 Folder # 200501229|Fish Type: Rainbow frout Source Sun Valley Trout Farm _|Initials GS/HO
Aliquot # 129119-1|Batch # Sup Valley 050825T1/rbt-fw  |Date 8-0ct-2005 Volume (kg) 35
|Concentration: Control  |Test Vessel # 23 Concentration: 1% Test Vessel # 61 Concentration: 10% Test Vessel # 60
Length (cm) |[Weight (g) Condition Factor Length (cm}  [Weight {g) Condition Facior Length (cm) [Weight (g} |Candit|'on Factor
1 : Hos 1 s e 1 ‘ Cledliin x
2 6.5 2.58 0.94 2 5.0 1.02 0.82 2
3 L e .. 3
4 5.1 1.31 0.89 4 5.4 1.72 1.09 4
5 5 s e At ied 5 R
3] 5.5 1.34 0.81 5] 4.7 .06 1.02 ] 240
7 ? 49 g 7 SR e e 7 fiosslll
8 5.5 1.71 1.03) 8 52 1.27 0.90 8 0.99
9 i e ° s ool ok o |l H?‘ "i%f“%?% sl
10 4.2 0.61 1.23 10 55 1.58 0.95 10 50 1.08
Mean 538 1.50 0.86 Mean 5.32 1.44 0.85 Mean 5.22 1.41
SD 0.60 0.48 Q.12 SD 0.50 0.46 0.08| SD 0.60 0.48
Min 4,20 0.81 0.81 IMin 470 1.02 0.82 Min 4,20 0.88
Max 6.50 [ 258N\ 1.23 Max 6.30 245 1.09 Max 6.30 2.40
Loading Density (g/L) \ 04 ) Loading Density (g/L) 0.4 Loading Density (gL} 0.4
NS
Concentration: 18% Test Vessel; 55 Concentratian: 32% Test Vessel # 23 Concentration: 56% Test Vessel # 256
Length (em) |Weight {g) Condition Factor Length _(ET)__ Weight (g) Condition Factor Length (crn} Weight (g) Condition Factor
1 e8| R 02 1 el el e 1 e '
2 5.0 K 2 50 1.84 1.47 4
3 7 3 e e e 3
4 5.4 2.37 1.51 4 55 218 1.31 4
5 shll el 5 e e e 5
8 5.4 1.48 0.93 6 4.4 1.25 1.47) 3]
T Se| G 7 e ) S 7
8 5.2 1.30 0.82 8 5 1 1.85 1.39 3
9 T b ) 9 T e 9
10 52 1.33 0.95 10 5.2 1.68 1.1¢ 10
Mean 5.36 1.66 1.08 Mean 513 1.74 1.29 Mean 5.27 1.89 1.29
SD 0.26 0.34 0.18 SD 0.52 0.42 C.16) SD 0,35 0.35 0.23
Min 5.00 1.30 0.92 Min 4.40 1.25 1.05 Min 4.80 1.17 0.94
Max 5.80 2.37 1.51 Max 6.00 2,83 1.50 Max 6.00 2.33 1.71
Loading Density (g/L) 0.5 Loading Density (a/L} 0.5 Loading Density (g/L) 05
L
W MOE-2014-00237
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Printed 4:24 PM10/20/2005

1B Morning Star Nurseries # 1 [Folder # 200501229]Aliquot # 129119-1
Fish Type: Rainbow trout \Source Sun Valley Trout Farm Batch # Sun Valley 050825T 1/rbt-fw .
|initials GS/HO |Vo!ume (kg} 35|Date 8-Oct-2005 |
Concentration: 100% Test Vessel # 40 Conceniration: Test Vessel #
Length (cm}  |Weight (g) Condition Faclor Length (cm)  [Weight {g) Condition Factor

1 == a0 1 b e

2 1.45 1.03 2

3 = 3

4 Fl

5 5

8 . [

7 = e = 7

8 6.0 264 1.22 8

9 Bl 0

10 5.2 1.73 1.23 10
Mean 503 1.64 1.28 Mean
5D 0.60 0.54 0.19 SD
Min 4,10 1.01 1.03 Min
Max 6.00 2.64 1.88 Max !
Loading Density {g/L) 0.5 Loading Pensity (g/.)

63
of T

-00237
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02 Moo Stur Mus sesies Folder # 200501229 |Fish Type: KRBT Source Seow Vaite, nitials &5
J Aliquot #2979, |Batch # w.hyﬁ& Date (). ¥S/oy Volume (k) 2 5~
Concentration: M{( TestVessel# o2 8 Concentration: f?k TostVessel# &/ Contentration: {{)3’: Test Vassal # @
Lengih (em)  [Waeight | Condition Factor Lengih (om) |Weight (g} Candition Factor
2 3 Lo, 2 5
3 e e e &1 SRR e
« 5 4 ' 5 ko
5 - :,H-\-g- a ™ B 5 gﬁ s REERS g g.m-r
6 A LO Qeer & o 205,
7 o s ) 2 7 il : 2 ‘
& 8 0.
g i C 9 e LG e =
10 £ e [ B . 10 =3 L o% -
Mean {Msan IMean
sD S0 sb
Pn Jesin lutin
Max ’ IM& I}ﬁax
lLoading Density ig1) [Loading Density gL [Loading Density (/L)
[Comcantration: | 187, [TestVessel# 55 Concentration: | B2 |TestVessal¥# 2F Concentration: | <SG  [TestVesself A5
Langth (o} [Weight (o) Condition Factor \ tength (omi :
2 3 [5
> s
4 ol
8 d
& =,
7
3 ol 3
B i
10 . {.23
Pdean Mean [Mean - REXES
Isp 50 so
Min fnin Min
Jlax IMax hax
|oading Density @it} [Loading Density g1} Loading Density (gL}
=
=0 g
3 MOE-2014-00237
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10 M v p Sfue l\}m‘xm’& Folder # 2.0 b3 1 249 |Fish Type: K_ﬁ T Source Seou L llec, Initials &5
Aliquet # 129 {19 _|Batch # e, Uhdl 4.9 SOYIS T ate Ot S/os / Volume (kg) 35
Concentration: | /087 [Testvessei® &0 Cenceniration: Test Vessel # Concentration: Test Vessel #
Length {om) [Weight {g) Candiion Factor Length {om}  {Weight {g) Conditlon Factor ) | Weight (g)
1 - : 1 T
2 o 2 I
; {5555
g L4 \ .ol 4
o, - i ;
H@( 6 : 8
RO ] 7 ki
Ko. 8 & ]
1M 8 g
HeC 10 =, 2 [.373 ‘ 10 o
[Mean Mean Mean
SD [so sD
Min bhin Min
Mz IM&X Max
Loading Densiy (g} lLaséing Densify (gh) i pading Density {giL}
Concertration: Test Vessel # lconcentration: Tast Vessel # Concentration: ToestVessel
Weight (o) Condition Factor Length (cm) |Weight {g) Condition Fadtor Length fom) ‘Weight (o)
“ 1 e e
2
3 o j-.
4
5 =
5]
- i
a
L 6 i L
14 4]
Hilean [Mean Mean -
sp lso SD
Jin [vic o
lkéax |Max I%&ax
JLoading Density (giL) JLoading Density tan.) |Loaring Density o)
a
G:} - MOE-2014-00237
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ACUTE LETHALITY TEST USING SALMONID FISH (96 HOUR LC50/LT50): ANALYST LOG / REPORT
Cosnior _‘73 S

LoiE - [iia:q .<‘ . 2

lFOLDERNO 20050 123y CLIENT:

ALIQUOT NO.: Rq ng\."'r Name / Address. év(df 54-4'0 L{f
SITE & SAMPLE LOCATION: ;'J’Ay O{Euwvmvu(/uf

Phone:

Mov n'w\cr 5]Lal /me«.ule‘, { (/ Copios fo:

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

parliculates), cofour, amoupt and other properties (e.g. odour)). )
— a sg,m-.g;ﬁ Aot & Jryeerdd a/ a.«#cwéﬁd
__@‘_—,._-‘ £ A .

SAMPLING POINT DESCRIPTION: _/ev 1 Pvu:. Sfes flersevivs €

CONTAINER(S): (Description & fabelling /mscnpt;ons} - SAMPLING METHOD:
S v fdatad callen cu,[u b a(,ﬂ[awﬁ'c CM/&__L&_ arGras
ety Lot vl Dlagy » at_somidusgg et | 0 parch

mmm ¢ wion] gto 2 7
NASY_The it codamte 1w muskiol “Ha "o m&: &. COMPOSITE

mmmmmz of i s‘ v cloguce | of -
ond rnaitleol ™ Fa ¥ Tix se c- & ’ W scribed £ Jt./lnterval / Tolal Time
\‘ — . .
Inscribed in laboratory: > 200501 ‘i Il ‘ﬂ.;la Od ¥ OS' v 65 unfiltered/ unpreserved
FIELD COLLECTION: " TRANSPORT:
Specified time in transport: !
BY: A5 STORAGE: Ocf. 574

Time: 1895 paTE: O3 1 Chff 1 0O5 @ /S °Ctor(specified time)__ gnoew igla?
: Day  Month  Year | LOCATION: (/06

@ LABORATORY: " ANALYSIS REQUIRED:
RECENVED:  (¥{nfozen  Q partially frozen Qfmzen | @O6HRLCS0 O 96HR LTSO@ 100%
BY: (ool Guly orolie 0 OTHER:
TME: T %%acn DATE_ ¥ v Dl 1 S | Specified
Day  Month Year | Conceniration(s):
FROM: érrém"/jﬂ
ANALYS[S TYPE: O ROUTINE eLEGAL 0 AUDIT Q SPLIT 0 OTHER
DILUTION WATERTYPE:  FRESH WATER (<10 %) O SEA WATER %0 Salinity

SOURCE: ElP/ESC WELL Q DECHLORINATED MUNICIPAL 0 'UPSTREAM’ RECEIVING 0 BURRARD INLET

DILUTIONS MEASURED BY: FISH SPECIES:
D/ Rainbow Trout (Oncorhynchus mykiss)
WEIGHT WHOLE SAMPLE Q Other salmonid:
Q VOLUME O ACTIVE INGREDIENT TEI f?fhef
1S,
Batch #:_ Sem V% OSOS_JJ’//VQ/ AJ)
! % moriality for 7d fmmecf iately preceding test <2% or
%
FSAMPLE (Upon Receipt): Date: ! DILUTION WATER QUALITY: pH
Sub-samples Taken For Chemical Analysis? @NOo O YES 77 4_2
O‘jb‘{@ ﬁ pH TEMP. | D.O. CONDUCTIVITY | SALINITY |TEMP. | D.O. ‘ CONDUCTIVITY |SALINITY | HARDNESS
133 (°C) fmal) | (uS) {%0) (°C) (mg/L) | (1S) (%a) (as mglL CatQy)
P.—pw« ; ] : 2 ( O ] o —_— [
fopre L7 [14.5 | 10.] - 1.9 |/0- oD
- buvats
™ BIOASSAY CONTROL FISH LOADING FORK LENGTH (mean): WEIGHT (mean). CONDITION
TEMP.(°C): DATA: DENSITY $.33 om LYY o | FACTOR
) G/ {mean): 0.3 0. 29 (mean):
~- sece atfached sp:+ O0.3f 8D+ Chel]
WASEN S shests for __OJ_LQ/L min.: —Lcm min: 115 g Q. 15(;
:g?;fronal fish max.;_ 9.9 cm max.; =202 ¢ | Msofézl(;m—ggz%

Repor Fish FF16, MayG5 Page 87
' Page 1 nf} é— 5



Comtacaen diaoeptron cadt

S b MORNING Ot 308 1505 HRS wrjup A5 aadits Serew cloguit whg mwniked”
Spe Tae thivol cofavntt cmy wmarkay “yc? amol fescribeof Y€ MOBNING O 3/os
[BOS HRS UF/UP A 5" amd /¥s screw clogute wag pnstled “HC" Tix ot 18 comFannen
wrts oparhied " HALY avof macribofd * Hyd HORNNG Oct 3/05 189S HRS LLF/upP 45~
WW&/.«"/J Sciten p&w;*g, Ay mans el “‘fi'» i
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ANALYST LOG / REPORT (FISH)

|23 122 |
FOLDERE 2OO SO [IATY  ALIQUOT# Q%t? [ﬁgm? Yar Nuvsevdes j ¥
ENVIRONMENTAL CHAMBER 8 (/060
Notes regarling fiaattaent of sample from receplion Yo test set-upl: Initials | OBSERVATION #
CODES iappencis £
Position 4 S ud / 3 | Z 1o 1 ey
Cone. Controi | [T | 070 | 187 | 322 |S6% |/00F ** immed. siress,
- T
Test vessel # 4+ 133y o | ¢ THI38 1307 INTEGUMENT
Test amount @ 0. 35’4@ 3.5, A,_:? 6.3 K; 122 iﬁ? - /2 éﬁ; 3 Wé A Shedding
Final amount B5Ke e > B mucous
Start date L{dc(é‘f T SR S ¥ G Hemarrhaging
Start of aeration Qe = PIGMENTATION
Pre-geration time o'lj&i'ﬁ pa— = O Light
Initial cond. &‘3&‘&%@ qoo | Yoo {330 28 30| 300 BRO GS | E Dak
s | ov (73 P S 7 B O T e e
mital D.O. | fﬁ?% 05 V1050 o | o3 ol |7 /m oles | GEN. BEHAV.,
wiiatens. | 1) |"We of " juy G sy s Mz [Tuges o avescont
T 04 e pee-aclfim e
Holding tank # / ~> I Initated
# of fish f vessel /0 " J  Surfacing
Test start time Yo — — K Sounding
Cumulative Mortalifies / Obsenvations fuse codes af right) {. Twitching
0.08 hr (5 min) OV OV |0 v O 4 ON O'V: OV 465 | v Tetanic
£.16 hr (10 min) oY 0O ~/ O o 0 v ) n O’U 0” &5 | N Nomal
0.33 hr (20 min) oY | 0" OY 0% | 0% 1OV 0% LS | swmmne
0.67 hr {40 min) 9 OV OU O ~ C} & (’/’) i O'V (j?;- O Ceased
1.33 hr (80 min) OV nEe, V1oV O"j Oﬂ/ ON O’U 65 | P Emtic
267 ht O 4 O ~ O"u O"j OV O“"( Of/ &F | @ Gyaling
Wtf’é"kr O | o oMV | HN Of‘f O?‘-} O’V (S || R Skiterng
| 2(hr Q¥ [ OY oM [0V ] 0% [ OV 0¥ ks |5 e
24 hr E C)"‘! o“" Qf“ QN G"f O’J Q‘J HO || T Onside
48 hr ON L a™ | aNloN | av | o™ o do| respraton
72 hr 2" 1 o8| oMl oY oM | oY oMV Holu R
96 hr oV lov |l oVl &M e o v sow
el 1| 3.2 38| 38|19 20 | mo| K. 1H.OfW i
TePo LW 1l 193 144 | 40| A6 |92 (9> {0 X Sufece
Foalem. | W 1143 1 MR 150 | 421149 | 43 | 1961 HO| 2 imeguer
Report Figh FF16, Mayds
Page m2-_of
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ANALYS'I_' LOG / REPORT (FISH) _
FOLDER#200S0 1297 ALIQUOT# Iéi‘?!ol;_L-/ iD.: Nﬁrﬂwy Star Muestsies vy

DESCRIPTION OF TEST FACILITIES & CONDITIONS:

Testing is performed in controlled (temperature, illumination level and photopericd} environment rooms separate from the fish
culture area. Test vessels are ten gallon all-glass aguaria providing =15 cm solution depth and covered with smoked Plexiglas®
lids.

Aeration; Qil-lree air is delivered to lest concenlrations at a rate of 6.5 + 1 mL/min/L by means of disposable borosilicate
glass pasteur pipettes or small airstones as appropriate.
pH adjustment: The samples are normally iesied without adjustment to their pH. However, if both pH-adjusted and non -adjusted
tests are run, a descripiion 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 1/RM/9 (July 1990), amended May 1986 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 bicassay.

SOP or TEST METHOD DEVIATION DETAILS:
/

REFERENCE TOXICANT:  Chemical used: @ gm/( Date of test:_{Jct. 3,200
96 br (Static) LC50 = .25 wg /. concentration. (95% confidence limits: 6.8 & [0

Historic geometric mean {n = 20 ) LC%O and warning limits (+2SD): 94 éé ’%f?ﬂ = AS3- /R4

ANALYSIS RESULTS: Elé'inai Q Preliminary 0 Special, See below ;

96 hr (Static) LC50 = IdOSE a@% Zﬁﬁaf concentration. [95% confidence limits: __ ™ & = 1
Where the median lethal conceniratibn (LC50) is the concentration of material in water that is calculated to be lethal to 50% of

the test organisms over an exposure period of 96 howrs.

96 hr (Static) LT50 = — at " concentration. [95% confidence limits; _ —— & — 1
Where the madian iefital Lime (LT50} is the pediod of exposure calculated to be lethal 1o 50% of the test arganisms held in a

particidar test solution,
% mortality at 96 hours = OZ at /! 2,9 70 concentraticn

The statistical method used was: — _
The CETIS 1.1.1 computer program by Tidepool Scientific Soflware 2005 was used to calculate the test resuli.

NOTES:

e
Status of confrol fish: _f0 Mlﬂm: y’lﬂwlct/ Méﬂdﬁn&l

& Tesling was subcontracted (with authorfzation) (o: e
O Special for extreme low Dissolved Qxyger: The Sample. at 100% conceniralion, with a dissolved oxygen level of omgd
{affer 120 minutes of aeration) would be acufely lethal (LTS = <06-hours) (o underyearing rainbow troul Qricorhynchus mykiss.
Fish {oxicity tests conducted al low dissolved oxygen levels (below 3.0 mg/L) are aculely lethal to rainbow frout Oncorhynchus
mykiss, See Canadian Water Quality Guidelines, Canadian Council of Ministers of the Environment, 1987, Guidefines For The
Protection of Freshwafer Aquatic Life, Section 3.2.1.10 Dissolved Oxygen; and U.S. Environmental Prolection Agency 1986
Ambient Water Qualily Criteria for Dissolved Oxygen. Critenia and Slandards Division, U.S. EPA, Washington, D.C. EPA 440/5 -
86-003. Therefore. due lo ethical treatmenl guidelines for animal testing (Canadian Council on Animal Carc). no safmonid fisft were
untiuly sacrificed iy this fethal sarnple, and no fish foxicit y test was completed.

0 Special for extreme pH: The Sample, al 100% conceniration, with a pH level of ____ refative units. would be aculely iethal
{LT50 = <08-hours) to underyearting rainbow frou! Queorhiynclius mykiss. Fish loxicily tests conducted with sample pH valuas of
less than 4.0 relalive units or grealer than 10.5 relative unils, are rapidly lethal to salmonids Oncorhvnchus spp.. See European
fniand Fisheries Advisory Commnission Working Party on Water Quality Criteria for European Freshwater Fish, in “Waler Cuality
Criteria for European Freshwater Fish - Extreme pH Vajues and Intand Fisheries®, in Water Research Perganion Press, 1960, Vo,
3, pp 593-611. Thersfore, due lo ethical freatment guideiines for animal testing (Canadian Councft on Animal Care). no salmonid
fish were unduly sacnificed in this lethal sample, and no fish toxicity fes! was completed.

ANALYST: %@M Date_ OuH. 20,2005

RESULTS VERIFIEDBY: __ (& /& A.ém/\ Date 3N 2008

Repart Fish FF16, May05 ﬂ 3 ﬁ &S
Page of
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ID: Morning Star Nurseries o of Folder # 200501220|Fish Type: Rainbow trout Source Sun Valley Trout Farm  JInitials GSMHO
Aliquot # 129122-1|Batch # Sun Valley 050825T 1/rbt-fw |Date 8-Oct-2005 Volume (kg) 35
Concentration: | Control | Test Vessel # 7 Concentration: 1% Test Vessel # 33 _ [Concentration: 10%  |TestVessel # 11
Length {cm) |Weight (g) Condition Factor Length {cm)  |Weight (g) Condition Factor Length (cm) [Weight {g) Condition Factor
1 ‘ ‘ 1 ; s b Lbss 1 el e
2 5.4 1.51 0.96 2 538 2.05 1.05 2 54 1 53 0 97|
3 ‘ 3| e 8 3 E
4 57 2.02 1.08] 4 4.6 0.83 0.96 4 . 0.90
5 | 5 % Hl Bies 5 Sl e
8 5.5 1.28 .07 G 0.91 G 0.98
7 : 3 7 S i 7 i éiiﬁiﬁ L T e
3] 4.9 1.156 0.98 8 k R 0.95 8 51 1.01
9 ] 9 e B 9 el Hoae|
10 5.2 1.46 1.04 10 56 147 0.84 10 5.5 1.69 0.96
Mean 5.33 1.44 0.95 Mean 5.29 .40 0.94 Mean 5.47 1.57 0.96
SD 0.31 0.29 0.09 SD 0.66 0.55 0.09 SD 0.35 0.35 0.06
Min 4,90 1.15 0.77 Min 4.30 0.70 0.84 Min 5.00 1.22 0.82
[max 5.90 a2l N 1.00 Max 6.30 2.28 1.41 Max 6.00 2.27 1.05
|Loading Density () (o4 .oading Denstty (o) 0.4 Loading Density {g/L) 05
/
Concenfration: 18% Test Vessel # 14 Concentration: 32% Test Vessel # 67 Concentration: 56% Test Vessel # 38
Length (cm) |Weight (g) Condition Factor Length {cm)  |Weight {g) Condltlon Factar Length (cm) [Weight (g} Condition Factor
1 i sd : il 1 sl
2 2 5.5 1.86 1 A1
3 3 Eiaeel sl
4 4 5.2 1.44 1.02
5 s sl s e
6 L] 5.6 177 1.01
7 7 e e e oee
8 8 5.8
9 Gl s ey
10 5.6 1.74 0.99 10 4.9 112 0.95 10 57
Mean 5.31 1.43 0.95 Mean 5,18 1.36 0.98 Mean 5.55
SD 0.37 0.3 0.05) S0 0.59 0.56 0.14] SD 0.29
IMin 4.90 1.05 0.88 Min 4,50 0,90 0.85 Min 5.00
Max 6.00 2.04 1.01 [vax 6.20 2.71 1.25 [max 8.00
Loading Density (g/L) 0.4 ILoading Density (g/L) 0.4 Loading Density (g/L) 0.5

%

£3-4
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Printed 4:08 PM10/20/2005

ID: Morning Star Nurseries # 4 Folder # 200501229 Aliquot # 1291221
Fish Type: Rainbow trout |Source Sun Valley Trout Farm Batch # Sun Valley 050825T1/rbt-fw
Initials GS/HO [Volume (kg) 35|Date 8-Oct-2005 |
Congentralion; 100% Test Vessel # 307 Concentration: Test Vessel #
Lengith {cm)  |Weight (g) Condition Factor Length (cm)  |Weight {g) Condition Fach
2 0.88 2
a =10 3 T
4 0.9% 4
5 5 | ..
6 1.01 6
7 = 7 B
8 5.0 112 0,50 8
9 = | 9 —=
10 4.9 1.02 0.87 10
|Mean 5.38 1.47 0,94 Mean
SD 0.39 0.35 0.06 S0
Min 4.90 1.02 0.87 |Mir
[max 6.00 2.03 1.04 [Max ;
Loading Density {g/l.) 0.4 Loading Density {g/L}

Page S of& 7’
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Hwﬁmj Star Mucstries ¥4 Folder £ 200501227 _[Fish Type: Kouwlions Frpa it Source  Seew [blee, Initials 4.0 -
Aliquot# {39732 -] |Batch # 54 osoeasT B [pate ¥ O 05 / Volume (kg) 3.5~
Concentration: | Cophee| [Test Vessel # 3 Concentration: FA TestVessel# 52 Concentration: a7, TestVessel# ||
Length (em) |Weight (g) Condition Factor Length {ecm) |Weight (g) Condition Factor Length (cm} |Weight (g) Condition Factor
1 1 1 e B
2 . lt 5 2 5 B 2. 05 ‘ 2 s 5 . S
3 3 } 3 ’é 3 §IE ;%g I
4 \ 2.0 4 . 4 .
5 5 ’ ; s 115G ﬁ?@%‘ﬁ?ﬁ* e
6 5. ] 6 [ 2.2% ]
7 - 7 s : L 7
8 8 5% LES 8 . )
8 9 : L 9 s o
v [sa2 | LY 10 Se |43 10 55 1.59
|Mean |Mean Mean
Iso |so SD
[min [min Min
[mex [Max Max
IE;ding Density (gfl.) ILoading Density (g/L) Loading Density (g/l.)
Concenteation: | [ R *f,  |Test Vessel# {4 Concentration: | #% .2  |TestVessel# [ Concentration; | S 7 |Test Vessel # %
Length (em) |Weight {g) Condition Factor Length (cm) |Weight (g) Condition Factor Length {cm) |Weight (g) Ccndition Factor
1 1 * e 1 M f
2 ) l.o 2 o 1 2 = {.s 5
3 3 s | Be eS| i
4 v 4 N 4 e,
5 5 5 Coar
6 O 8 & G
7 7 i o 7 e
8 Kol 2, 8 pw L L : 8 R
9 9 } ; 9 e :
10 S, 134 10 49 Ll 10 =4 [79
Mean [Mean Mean -
sD |so sD
Min [vin Min
Max IMax Max
Loading Density (/L) ILoading Density (g/l.} Loading Density (g/L)
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ID: _[Tormng Stor Murseres ¥

|[Folder # 200572 /< % [Aliquot # /2 7 /22— /

Fish Type: £ lany trow ¥ |Source S, Valtic, |Bateh # S, VoA, OSOVIS T2 i
Initials PO . [Volume (kg) 35 [Date ‘0. 8 /05 .
Conceniration: Cenlrol Test Vessel # Concentration:  (€XD 7 Test Vessel # 30‘?—
Length {cm)  |Weight (g) Condition Factor Length (cm)  |Weight (g) Conditicn Factor
; s T 7 ] === T M:ﬂ =
2 2 [
3 3 =
4 4 > e J
5 5 diaE : = =
B ;) e ",
7 7 - 7 e = %m —
B 8 ) [
9 9 s
10 10 4.9 [ OA
|Mean Mean
S0 5D
iy IMi"
IMax IMax f
ILnading Density {g/l) |Loading Density {g/L)

Printed 4:17 PM08/10/2005
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l*l Environment Envircnnement Pacific Environmental Science Cenire
Canada Canada 2645 Dallartan Hwy., N. Van., BG, V7H 181

November 4, 2008 . Folder: 200501229

Grant Schroeder, Analysi
Environmental Toxicolsgy Section
Pacific Environmental Science Centre
Environment Canada

2645 Dollarton Highway

North Vancouver, BC, V7H 1B1

Subject: Lagal Analysis, Morning Star Nurseries

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

200501229 129120-1:
A two layer liquid comprised of a small opaque upper layer and & large semi-clear
lower layar 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 UFUP AZ” pi’us
other markings.

200501229 129121-1;
A two Raver liquid comprised of a small opaque upper layer and a Iarge semi-clear
lower layer having setled particulate, in a one litrg cylindrical amber glass container
having a white plastic screw closure, sealed with initialied 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 liguid having settled particulate, in a one fifre cvlindrical amber glass
container having a white plastic screw closure, sealed with initialled tape. The
container was almaost full and inscribed “# 5 MORNING OCT. 3/05 1810 HRS UF/UP
AS" plus other markings.

200501228 1291241
A clear liquid having settled particulats, in a one litre coylindrical amber glass
contalner 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.

Purpose:
» To analyse Sample 200501229 129120-1, Sample 200501229 12912141, Sample
200601228 129123-1 and Sample 200501228 125124-1 for Agute Lethality to
Daphnia magna.

Document__/__of 2 Page 10f2_C.6,
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I*I Environment Environnement Pacific Environmental Science Centre

Canada

Canada 2645 Dollarton Hwy., N. Van., BC, V7H 1B1

Procedure: The samples were analysed for;

Acute Lethality to Daphnia magna using a 48-hour acute lethal static (no
replacement) median Lethal Time (LT50) 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 LC50DA15.50F.

Results: Daphnia Acute Lethality Test Results

Remarks:

At 100% concentration, the 48-hour LT50 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 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 Daphinia
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 lethal  to
Daphnia magna over 48-hours of exposure (48-hour LT50 = not acutely lethal @
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 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 LT50 = not acutely lethal @
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 0%
mortality atter 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, Anaffst
Environmental Toxicology Section
Phone: (604) 924-2514

Fax:  (604) 924-2554

Folder: 200501229

Document ___/ of2 Page2of2 _EC.5
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ACUTE LETHALITY TEST USING DAPHNIA MAGNA ( 48-HOUR LC50/LT50): ANALYST LOG / REPORT
Caliglor Fz (?&a 3‘?2 FF/

Environment Casada

Lacific Envirenmeniaf Soipoce Cendre (PESC)
Enviroritientsl Tesicalngy Sacton

2645 Dolfarion Hy.. Noni Vaneotreer
Biirsh Columbia, V7i{ 181

CSR#

" Name /Address:

:.SITE&SAMPLE LOCATION: . o L/ 70 LJ(ZF 9/ A
/ORNE mﬁw&ﬁxér #H2 | Comen Sirery. SC

- particiifétés), colour, arjountand. herp/rope a3 eg -odour)).

W/

" DESCRIPTION OF SAMPLE - {Type (e.g. chemical, effiuent, Ieachate), appearance (eg transparancy, ﬂoating orseltled

DILUTION WATER TYPE: NATURAL U AECONSTITUTED WATER

BIOASSAY TEMP.(°C):
20 i 2
SOURCE: PESC WELL O DEIONIZED Q UPSTREAM RECEIVING | —
DILUTIONS MEASURED BY: ' TEST ORGANISM & CULTURING INFORMATION:
E/ Daphnia magna {Freshwater Cruslacean} are cultured in moderately hard
Q WEIGHT WHOLE SAMPLE {~100mo/l. CaG0s) well water supplemented with vitamin B12 and Sefenium at
J 20:+2°C under full specteum lighling (16 hour Light @ 8 heur Dark} at an inlensity
VOLUME O ACTIVE INGREDIENT | ot approximately 500 lux,

On Moanday, Tuesday, Wednesday and Friday, 100% of the cullure waler is
exchanged and the Daphnia are fed algae; Selenastrum: and YT mixiure (yeast

trout chowy).
D[LUTION WATER QUALITY: pH
e.0
-- D.O. TEMP. (°C) | HARDNESS CONDUCTIVITY
(mg/L) fas mg/L CaCOq} ms )
g9 |#3 | ~ro0 U744
TEST CULTURE HEALTH: Daphnia magna Culture Lot# _ TR/ 0/ ARS
Age of adults supplying % mortality 7 days pricr to Tima o first brood Average number gf neonales
neonates 2~2  weoeks testing % | days per brood 'LZ
Report Daphnia LCS0DA15,Jun.05
eport Daphria " Paga 1 of .3
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ANALYST LOG / REPORT (DAPHNIA MAGNA) - LT50
FOLDER # 260507229  Aviquor#_{29120-1 1p.;
ENVIRONMENTAL CHAMBER #:_CACA]

rORNING STAR MURSER/IES - # 2

SAMPLE MANIPULATIONS %OTREQUJHED Q REQUIRED
INITIAL FINAL
g R R —
D.. / / Pre-aeration Rate - 25-50 mUminute/L
Manner of application - glass pasteur pipette
Time of pre-Aeralion - _ minutes
Hardness J/ J/ Adjusled according to Reference Method EPS 1/RM/14 Second
Edition - December 2000.
TEST CONCENTRATIONS AND QBSERVATIONS START DATE__ 2Y o&T 2608
i Control
, Concentration / w%
lest amount ') AL
final amount 2D | 2Pl
Initial cond. | Equip.D | yg () 22D B
initial pH 22 8.0 26 g e A r
initial D.O. 1 24 79 \
Inltlal temp. o 203 2.5 J
start time //50 //.)’0
solution appearance oo ,Li&,(ri:}’;fd;
# of neonates [C J]O
# of replicates 3 2
cumulative mortalities at | a2 (a3 | b1 b2 | b3 |1 |c2 |3 |1 |d2|d5 el |e2 e |0 |2 @
1 hour
4 hours OoIClOo|lo|o]|es
24 hours o |G| |0lic|o e.p.
48 hours Olo|lo |[=|= || k-
number immobile al 8z | a3 | b1 [b2 | b3 |1 | |cd |dl [d2|dl el e e M [ [0
1 hour
4hours ololel|do|d -
24 hour clolC|—|-|—| ek
48 hours SO0 |~ | | Ud.
total dead & Immobile olo|ollo|/e |
final cond. Eﬁgjp.lD 450 ? /ga 3
final pH 28 2\ ( M 2L 5 6.
flnai D.O, Y 25 \ £g L
final temp. N ao,'_} J 20, 3 ,

Report Daphnia LCSODA15,Jun.05
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ANALYST LOG / REPORT (DAPHNIA MAGNA)

FOLDER #26050(229 atiquot# /2920 1D rIoRAMNME  STALK NCRSEL/ES — B 2

DESCRIPTION OF TEST FACILITIES & CONDITIONS:

Testing is performed in controlled (lemperalure, illumination level and photoperiod) environment rooms adjacent to the daphnia
culture area. Test vessels are 250 mL borosilicale glass beakers covered with plastic Petri® dish lids. Ten neonates are introduced
in 200 mL of test solution per test vessel 1o achieve 20 mL of solution per daphnid.

Aeration: There is no aeralion of the test vessels during the 48 hour test period.
pH adjustment: The samples are normally tested wilthout pH adjusiment. However, if both pH-adjusted and non-adjusled lests are
run, a descriplion of the pH adjustment procedure will be found in the NOTES section below.

PROTOCOL USED:

Tesis are performed following our laboratory Standard Operating Procedures (SOPs) and where appropriate, the Environment
Canada Biological Test methods, Report EPS 1/AM/11 July, 1990, amended May, 1996 and Reference Method EPS 1/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:

d
/

/
7

REFERENCE TOXICANT: Chemical used: /(-/JLC/WJ/W %}d@) Date of test; _/ROTT zeeX
48 hr (Static) LC50 = 5.9 g /z concenlration. [95% confidence limits: 5. 2344 & 8. /s
Historic geometric mean (n =£€__) LC50 and warning limits (+2SD): .f.-‘?(? Sl u & ZVE'/C- )

ANALYSIS RESULTS: %inal Q Preliminary Q Special, See befow

48 hr (Static) LC50 = —_ congentration. [95% confidence limits: &_ — ]

Where the median fethal concentration (LC50) is the concentration of imaterial in water that is calculated to be lethal to 50% of
the test organisms over an exposure period of 48 hours.

< —

4g hr (Static) LT50 =~ 6( < 2‘/ Aau[S at /@Z concentration. [95% confidence limils: - & ]

Where the median lethal time (LT50) is the period of sxposure cafculated o ba lethal io 50% of the test organisms held in a

pariicular test solution,
Mean percentage mortality at 100% sample concentration: [0«
The statistical method used was: el
The CETIS 1.1.1 computer program by Tidepoa! Scientific Software 2005 was usad to calculate the test rosult,
Status of Control daphnia: AD mer M// e - M/}‘he—é A_a,/éu//'ovf’
Mean percentage mortality in the Conlrol: (R
NOTES: Sz & KA;/ :

£ — PR
—FK £ © Mo e @ IO _
e oves DO%e con Gt oA e v
Q Testing was subcontracted (with authorization) to: e
ANALYST: £, Date /AocT2e0 S

RESULTS VERIFIED BY: Date ZQW-QJQ.S
Report Daphnla LCS0DA15,Jun.05 Page g ol 3
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ACUTE LETHALITY TEST USING DAPHNIA MAGNA ( 48-HOUR LC50/LT50): ANALYST LOG/REPORT

Enviranment Canada Coilaicr / _3____(7 CF’_.? - ;/2 F 6“)
FPacis Environmental Science Cenlre (PESC)

Eivimrynantal Toxicalogy Sechon

2645 Doliaron Havy.. North Varcotver C3ny ,,,,,,Z /2‘96_ /A

Batish Cofumbia, V714 181

2@50/229 - | cLEnT: - ﬁv//ar’ Son A Ker £

/ 2;‘9/2/ / | hamo/ acess: 2.4 Fat

_ |- Amt. Linfervat7
M unfifteied / urjpres

| domHeER
'Spécified.

DILUTION WATER TYP| ﬂ/ NATURAL 0O RECONSTITUTED WATER BIOASSA YnTEMP.( °C)
SOURCE: PESCWELL O DEIONIZED 0 UPSTREAM RECEIVING Zo + 2
DILUTIONS MEASURED BY: TEST ORGANISM & CULTURING INFORMATION:
Eﬂ/ Daphnia magna (Freshwater Crustacean) are cultured in moderalely hard
Q WEIGHT WHOLE SAMPLE {~100mg/L. CaCOs) well water supplemented with vitamin B12 and Selenium at
IB’( 20+2°C under full spectrum lighting (16 hour Light @ 8 hour Dark) at an intensity
OLUME O ACTIVE INGREDIENT | approximately 500 lux.

On Monday, Tuesday, Wednesday and Friday, 100% of the culture water is
exchanged and the Daphnfa are fed algae; Selenastrum: and YT mixlure {yeasi-
troutchow)

- DILUTION WATER QUALITY: pHg 0
D.C. TEMF. (°C) | HARDNESS CONDUCTIVITY
{mg/L) {as mpL GaCOy | (uS}
2.9 203 ~ /80 50
TEST CULTURE HEALTH: Daphnia magna Culture Lot # _ J3AN2//A8S
Age of adufts supplying % mortafity 7 days priorto | Time to first brood Average number of neonales
neonales 2= 3  weeks testing 2 % 7 days per brood 3
Report Dephnia LGSODATS,Jun.05
eport Dephnia un Page 1 of = @5
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ANALYST 'LGG { REPORT (DAPHNIA MAGNA) - LTS0O
FOLDER #. 200501229 anouore | 29121-1ip.
ENVIRONMENTAL CHAMBER #__ CADA

HORNING  <TAR.  puRseR/ES ~ T3

SAMPLE MANIPULATIONS @?ﬁm&mf&

a HEQUIHED
INITIAL FINAL
. D T
D.O. Pre-gerafion Rale - 25-50 mi/minute/L
Manner of application - giass pasteur pipetts
/ / Yime ol pre-Aeration - minutes

Hardness l/ QL 23521:6 g:cgzggg 112% gglrerence Method EPS 1/RM/14 Secoud
TEST CONCENTRATIONS AND OBSERVATIONS START DATE _OYOCT 1905

o Loncentration Control f Cﬂ%

test amount & yim

final amount Kb 20wl

initial cond, Egglp,ED % O ZZO 7

inital pH ra 3.0 1.5 £.5. ,
initiat D.0. i a9 16 \ '
inittal temp, t 0, 7, 20% 4

start time YyicZy 1200

solution appearance ot iﬁt‘:@%

# of necnates il 7

# ot replicates 2 2

cumulative mortalities w1 -sg as [ bt |2 | b3 |1 | ez dt | @2 |3 |er |e2 |es |0 |
1 howr

4 hours 00 \plo0 )| 28

24 houts 0 @RV R V2 ANA

48 hours OO o |-

number immobite of | a2 fwd | DY [ B2 | B3 |61 |eZ ot a2 Jdifel |2 (@@ |n |2 in
1 hour

4 hours o0 ldkfgf-{h_* cf‘g,

24 hour QS0 |[-|-{— ek

48 hours Ol |0~ |—

total dead & lmmoblle olo|\ol/o|e|o

final cond. gq;ﬁp.ii} Lfg O ) /?0 \

L P Y P

final 0.0, 4 L5 A5

Tinal temp, 7 20.%F J o) -7 ]
nepurmapmmcmw;aéf& % sover % o Maéf s 0}/ /»q{wa.mm'.ﬁj jﬁm@mxﬁ
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ANALYST LOG/ REPORT (DAPHNIA MAGNA)

FOLDER #20050/ 223 ALIQUOT #/ 2942/ 10 MORNMNE STAR MRS ER/ES — #3

DESCRIPTION OF TEST FACILITIES & CONDITIONS:

Testing is performed in controlled (lemperature, illumination level and pholoperiod) environment roems adjacen! 1o the daphnia
culture area. Test vessels are 250 mL borosilicate glass beakers covered with plastic Petri® dish lids. Ten neonafes are introduced
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 peridd.
pH adjustment: The samples are normally tested without pH adjustment. However, it both pH-adjusled and non-adjusted tests are
run, a description of the pH adjustment procedure will be found in the NOTES seclicn below.

PROTOCOL. USED:

Tosts are performed following our laboratory Slandard Operating Procedures (SOPs) and where appropriate, lhe Environment
Canada Biological Test metheds, Report EPS 1/RM/A11 July, 1990, amended May, 1996 and Reference Method EPS 1/RM/14
Second Edition - December 2000. Test organism “good husbandry practices” followed are alse described in our laboratory SOPs.

SOP or TEST METHOD DEVIATION DETAILS: /'
/

/
/
/

/

REFERENCE TOXICANT:  Ghemical used: _A/aC/ (adtvn— cllonith,)  Date of tost: _/20CT 205"

48 hr (Stafic) LC50 = 59 g /4 concentration, [95% confidence fimits: 5. 29/L & 6. %;//’4
Historic geometric mean (n = 20 ) LC50 and warning limits (+2SD): 57 73)/ - 2 ég/d- )

ANALYSIS RESULTS: mélna! Q Preliminary Q Special, See below

43 hr (Static) LC50 = concentration. [95% confidence limils: _ —& — ]

Where the median lethal concentration (LC50) is the concantration of malerial in waler thal fs caloulated e be lethal o 50% of
ihe fest organisms over an exposure period of 48 heurs.

48 hr (Static) LT50 = 2 YArs < 25475 at /m% concentration. [95% confidence limits: __ =" & =]

Whera the madian lethal time (LT50) is the perod uf exposure calculated lo be lethal o 50% of tha test organisins heid in a
particular last solutior.

Mean percentage mortality at 100% sample concentration: (=% Yo

The statistical method used was:; e
The CETIS 1.1.1 computer program by Tidepool Scigntific Software 2005 was used to calculate the fest resull.

Status of Control daphnia; Ao motfe /4 Wak? ) ) /I_,L//Mdj M v

Mean percentage mortality in the Contral: < Yo

NOTES: Son—p o Koo/ Aoad x.‘{oﬂééo Mé;ﬂao_/f

e . . .

JAe E_a_::;%({g dgf cOo% ﬁf%étﬁ % /j%@:ﬂ/éu mg;m.,
0r” Z2ZYAovrs /8O, >

QO Testing was subcontraclad (with authorizalion) to:

ANALYST: & Date L E¥XT 2005
'RESULTS VERIFIED BY: Date /%‘/ tQ/ /5 :
Report Daphnta LCSODA1S,Jun.05 Page 3_ of 3
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ACUTE LETHALITY TEST USING DAPHN/A MAGNA { 48-HOUR LC50/ LT50): ANALYST LOG / REPORT

Ernvirgrinsant Canadn

Pacific Envircomenia Scipnee Cenirg (FERT)
Envirmmeain Toxicology Secton

2445 Dallarigs Hwy, Rorh Vancouver

Geitesh Codgsbis. V75 181

GLIENT:
- Nirgo / Adposs:

4//

‘ appearance (9 g irensparenq;e ﬁoata‘ng or getited

Rl Speciied

TOTHER: -

| Concentration(sh

Bl NATURAL

DILUTION WATER TYPE: Q0 RECONSTITUTED WATER BICABSAY TEMP.{"Ck:
SOURGE: ®PESCWELL  QDEIONIZED U UPSTREAM RECEIVING Rt
DILUTIONS MEASURED BY: TEST ORGANISM & CULTURING INFORMATION:
B/ Dapheia magna  (Freshwater Crusiacean) are cultured in moderately hard
W WEIGHT WHOLE SAMPLE (~100mpA CaCly) well water supplementad with vilamin 812 and Selenium at
265270 under Bl spaotrum lighting (16 hour Light - 8 kour Dask} al an inlensily
wlorume U ACTIVE INGREDIENT | of apprpxmately 500 I,

On Menday, Tuosday. Wednesday and Friday, 100% of the cullure waler is
sxchanged and fhe Daphnia are fed algas; Selenastruny and YT mixlure {yeasl-

woul chowl.
WOCT- | DILUTION WATER GUALITY: pH
g o
D.C. TEMP. (°C) | HARDNESS | CONDUCTIVITY
(mgl) a6 T CAC0Y | (45)
g9  Z3 | jewo o0

TEST CULTURE HEALTH:

Daphnia magna Cuiture Lot # _Jria/ ?’..{ LS

Age of adults supplying % mortalily 7 days prior to Time lo first brood Average number of neonates
necnates £~3  woeks tosting ___2 % F days per broed
Repor Caghivn LCEODAIBIONDE
Page i of ....5..“
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ANALYST LOG / REPORT (DAPHN/A MAGNA) - LT50
FOLDER #: 2000/ 229 avquor+s /2 234p.:
ENVIRONMENTAL CHAMBER #: CIO9

rMORMIN G STAR  AMURSeR£5 ~#S

%T REQUIRED

SAMPLE MANIPULATIONS QO REQUIRED
INITIAL FINAL
pH 6 L N HCl
"‘—75*/*-'&/ §N NaOH

D.O. Pre-aeration Rate - 25-50 mL/minute/L

Manner of applicalion - glass pasteur pipetie

Time of pre-Aeration - minutes
Hardness Q[/ QL Adjusted according to Reference Method EPS 1/RM/14 Second

Editicn - December 2000,

TEST CONCENTRATIONS AND OBSERVATIONS

START DATE O 0C7 Ze¥s

- Concentration | Controf 1607,

' test amount Z HDm -

final amount ZQO L | 2mil—

initial cond. Egjip.lD 420 7«40 D)

inltial pH ze 20 78 S s ,
Inltial D.0. , 38 8.9 \ -

initlal temp. | 7 204 [‘? ¢ J

start time YAl | 210

solution appeararce | chpne |ontilo= b

# of neohates /O /&

¥ of replicates 2 3

cumulative mortalities i Bt Bt il il Bl Tl Bl Bl B il Bl I Bl IR i
1 hour

4 hours 0 0 O 0 C7 O e

24 hours olololo|c|ees

48 hours DIOI010|0]|0 U

number immabile @ (82 | as | b1 k2 | B3 el je2fed a1 @ @]l ez 08B
1 hour

4 hours glo|oo|o|o|es

24 hour o\o|o (U|0|o |6y

48 hours Ololo|o] Olplhd.

totaldead &lmmoblle |O (O |O|O| O] O [#0.

final cond. E‘B‘E'D 450 240 7

maot |2 | g1 | gy |ao.

fnaiD.0. | || a5 % 5 (

final temp. i 20 .{, ao. U )

Ragort Daphnia LCS0DA1S5,Jun.05
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ANALYST LOG / REPORT (DAPHNIA MAGNA)

FoLDER # 23 WZZY _ aiquors £ 2U23- p: 1oV ING STHE IrURSEL/ES — # =S

DESCRIPTION OF TEST FACILITiES & CONDITIONS:

Testing is performed in controlled (temperature, illumination leve! and photoperiod) environment rooms adjacent lo the daphnia
culture area. Test vessels are 250 mL borosilicale glass beakers covered with plastic Petri® dish lids. Ten neonates are introduced
in 200 mL of test solution per test vessel to achieve 20 mL of solution per daphnid.

Aeration: There is no aeralion of the test vessels during the 48 hour test period.
PH adjustment: The samples are normally lested 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 Precedures (SOPs) and where appropriate, Ihe Environment
Canada Biological Test methods, Report EPS 1/AM/11 July, 1980, amended May, 1996 and Reference Method EPS 1/RM/14
Second Edition - December 2000, Test organism “good husbandry praclices” followed are also described in our laboratory SOPs.

SOP or TEST METHOD DEVIATION DETAIL;V
/

/
e
pd

‘I

REFERENCE TOXICANT:  Chemical used: AL/ (S Wcﬁ'{maé/z] Date of st 1 12/05
48 hr (Static) LC50 = S3g/e concentration. [95% confidonce limits: . 2;& 3 6. 5_‘34}
Historic geometric mean (n = 2 } L.C50 and warning limits (+25D): 5. Fq/C 4_ & Ll _ )

ANALYSIS RESULTS: [ﬂ%inal Q Preliminary Q Special, See below
48 hr (Static) LC50 = — concentration, [95% confidence limits: e’ / ]

Where the median fethal concentration (LC50) is the concentration of material in waler that s calcufated to be fethal fo 50% af
the lest organisims over an expostre period of 48 hours.

48 hr (Static) LT50 =A/t'?1/4cau‘ft€£-j [@%ﬂ@ﬂ /@% concentration, [95% confidence limis: / & / |

Where the madian fethai time (LT50) is the periad of exposure calculated to be lethal to 50% of the lest arganisims heid in a
pardictilar test sofution.

Mean percentage mortality at 100% sampie concentration: {2 Yo

The stalistical method used was:
The CETIS 1.1.1 computer program by Tidepool Scientific Softwara 2005 was used lo caleulate the tusl result.

. .
Status of Control daphnia: /\A? o ﬁ AJ%/ % Lo /o
Mean percentage mortality in the Control: o _ %

NOTES:

0 Testing was subconlracted (with autherzation) fo:

é Date / y 6'&7‘2003'

ANALYST:
RESULTS VERIFIED BY: Date é%& R/0F
Report Daphnla LCS0DA15,/un.05 Page ? of 3
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ACUTE LETHALITY TEST USING DAPHNIA MAGNA ( 48-HOUR LC50 /LT50): ANALYST LOG/REPORT

Ermdimament Canada

Freifin Environmanin) Solepce Contra (PESCH
Envrarmentyd Taieology Socton

S48 ofiartng May.. North Vancower

Dvitits Cofurnbiz, Wi 18

CsA#

13206

e £

FOLDER NO.;___ :zms = qui

ALIQUOTNO.:. . .?ﬁ fZ}{ ]

SCLIENT:
Narte £ Addrdss:

SITE &: SAMPLE LOCﬁTION'

BC s bt
/oy70 )y 2 e

Av v
*Mﬁ%ﬁé@‘w '

HALVSls TYPE: -

.

D OTHER

SOURCE: IEf;Esc; WELL O DEIONIZED

DILUTION WATER TYPE: ﬁ/ NATURAL O HEG‘OMST!TUT&'& WATER

D UPSTREAM RECEIVING

BIOASSAY TEMP.{°C):
LR e

0O WEIGHT B/WHOL E SAMPLE {~100mgA. CatCy) we

DILUTIONS MEASURED BY: TEST ORGANISM & CULTURING INFORMATION:

Daphnia magna (Freshwaler Crustacean) are coffured in moderaiely haed

wall waler supplementad with vitamin B12 and Betenium al
2042°0 under full spectrum Fghting (16 hour Light : 8§ hour Dark] at an imensiy

& voLume O AGTIVE INGREDIENT | o soprosimataty Smion oo g }

On Monday, Tussday, Wednesday and Friday, 100% of the cullure waler

exchangad and the Daphnia are fed algae; Sslenasirum: and YT mirlure {yeasl-

' trout chow),
' DILUTION WATER QUALITY: pH
<0
2.0 TEME. {°C} | HARDNESS | CONDUCTNITY
g} fas mgh. CaCOJ | (%)
29 223 | oo 1o
TEST CULTURE HEALTH: Daptnia magna Culture Lot # I A O/ ABS
Ags of adulls supplying % mortalily 7 days prior io Tine fo Bast brood Average number of necnatas
neonglos £°35  weoks testing K ool % b days per brood
Repon Caphala LESGOAISIin 86 é" g .
Pogu ot 3
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ANALYST LOG / REPORT (DAPHNIA MAGNA) - LT50

FOLDER # 200501224 ALiQuOT # { 29124~ p.:

MORNING STAR NMUSERIES ~ £

ENVIRONMENTAL CHAMBER # <07

SAMPLE MANIPULATIONS JNOT-‘HEQUIHED

O REQUIRED
iNITIAL FINAL
pH : J INHCL
ng& od.qud re N NaOH ___

D.O. Pre-aeration Rale - 25-50 mL/minute/L

Manner of application - glass pasteur pipette

Time of pre-Aeration - minules
Hardness QL l / Adjusted according to Reference Method EPS 1/AM/14 Second

Edition - December 2000.

TEST CONCENTRATIONS AND OBSERVATIONS

START DATE ©YOCT2#05

Concentration | Control
Item ’ rects
test amount o 220.(
final amount 200 20~ L
initial cond. | EquipID | 3y 240
initial pH 8 3.0 75 ,
initial D.O. Vs 8.8 06
initial temp. | // 20)/ ﬂ 5
start time 1220 j220
solution appearance Mpot” f:izi::z:: <o
# of neonates Vi< /0
# of replicates 3 3
cumulative mortalities al a2 [ a3 | b1 | B2 | B3 | el |2 | a1 |d2 |43 el e2)e N R |0
1 hour
4 hours Clolo|lol|lo|o|es.
24 hours lo|olo|e|o |l
48 hours 000000 id
number immobile al a2 (a3 | b1 | b2 b3 et |e2 | |dl |d2|d e [e2|e|n R |60
1 hour
4 hours ol|o|e|o|o|0 |es.
24 hour oOlololo |20 |es
| 48 hours OO0 Hol
total dead & immoblle Olo|o|Olo|o|we.
final cond. EQ%-!D = 250 D
fine) A 2% | %] 24 o
final D.0. i 25 %.5 (
final terp. 1 10.(, 20. 0 .)

Report Daphnia LOS0DA15,.un, 05
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ANALYST LOG / REPORT (DAPHNIA MAGNA) .
FOLDER #: 29050 /229 atiquoT# /292 [ b  A7oRN/NE S7TAR NCRSERL/IES — 6

DESCRIPTION OF TEST FACILITIES & CONDITIONS: ’
Testing is performed in conirolied {temperalure, illumination level and photoperiod) environment rooms adjacent to the daphnia
culture area. Test vessels are 250 mL borosilicate glass beakers covered wilh plastic Petri® dish lids. Ten neonates are introduced
in 200 mL of test solution per test vessel lo achieve 20 mL of solution per daphnid.

Aeration: There is no aeration of the test vessels during lhe 48 hour test period.
pH adjustment: The samples are normally lesled wilhout pH adjustment. However, if both pH-adjusted and non-adjusted tesis 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/AM/11 July, 1990, amended May, 1996 and Reference Method EPS 1/AM/14
Second Edition - December 2000. Test organism “"good husbandry practices” followed are also described in our laboralory SOPs.

SOP or TEST METHOD DEVIATION DETAILS:/

/

/
/
/
/

REFERENCE TOXICANT: Chemical used: _AA.C/ /5&_’:’4}/#-0{/:’7/.049) Date of test: _ et ’2’/ (79
48 hr {Static) LC50 = 59 ? /c concentration. [95% confidence limits: 5. %é& &, %346..]

Historic geometric mean (n = _20 ) LC50 and warning iimits (+25D): S ‘?3/4 (x 0. 25 /< )

- ANALYSIS RESULTS: Béinal Q Preliminary O Special, See bolow

48 hr (Stalic) LC50 = concentration. [95% confidence limits:

Where the median lethal conceniralion (LC50} is the concentration of imaterial in valer that is calcufated to be lethal to 50% of
e lest arganisms over an exposure period of 48 pours.

48 hr (Static) LTS0 =Aé‘fff_<;u‘/e-é Lol /OO concentration. [95% confidence limits & — |
Where the median lethal lime”(LT50) is the period of exposure calcufated lo be lethal to 50% of the test organisms heid in a

pariicuiar test solution,

& — |

Mean percentage mortality at 100% sample concentration: 0 Yo

The statistical method used was: /
The CETIS 1.1.1 computer program by Tidepool Scientilic Software 2005 was used o calculate the test result.

Status of Control daphnla: /\/0 VXl /0-/; '-/, en . 728 /né‘-‘g ,&//&-\//b v
Mean percentage mortality in the Control: __ &2 %

NOTES:

0 Testing was subcontracted (with authorization} {o: - -

ANALYST:

& ~ Date 2%0‘1’.2 2008
Dale W%/é )N C.,ﬁ

Paga 5 olz

RESULTS VERIFIED BY:
Raport Daphnla LCS0DA1S,Jun.05
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E*! Environment Environnement Pacific Environmental Science Centre

Canada

Canada 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 1B1

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. '

The following were received at the Pacific Environmental Science Centre (PESC) from
Mr. Craig Buday on Oclober 4, 2005:

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 liguid 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
128120-1 and Sample 200501229 129123-1.

» To analyse Sample 200501229 128121-1 and Sample 200501229 129124-1 to
determine the concentration of Oils & Greases and Hydrocarbons.

Document [ of 2 Page 10f2 LA
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I*I Environment Environnement Pacific Environmental Science Centre
Canada Canada 2645 Dollarten Hwy., N. Van,, BC, V7H 1B1

Procedure: The samples were analysed for:
» Petroleum Hydrocarbons using High Resolution Gas Chromatography with Flame
lonization Detection (HRGC-FID) in accordance with PESC Hydrocarbons &
Petroleum Products Identification Method V 3.5.
*» Qils & Greases and Hydrocarbons using Infrared Spectrophotometry (IR) guided by
PESC QOils & Greases and Hydrocarbons Method V 3.1.

Results:
Petroleum Hydrocarbons ldentification Results

Note: All nC hydrocarbon designations represent approximate ranges and not absolute
values.

s Sample 200501229 129120-1 provided a "HRGC-FID" pattern characteristic of
Petroieum Hydrocarbons predominantly within the range of Diesel fuel (with a
hydrocarbon range from nC-5 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 1291211 1291241
: (mgiL) (mg/L)
Qils & Greases (0&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.

Conclusions:
* Sample 200501229 129120-1 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 Fumace oil or mixtures of
fuels may also fall within the Hydrocarbon range of this sample.

Remarks:
» The samples were conveyed to Mr. Grant Schroeder.

s
/4

/\,

P

-

Oxana Biajl{ﬁfwtch Analyst
Chemistry Section

Phone: (604) 924-2595
Fax: (604) 924-2555

Folder: 200501229 Document__ /  of2 Page 2 of 2
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E*! Environment Environnement Pacific Environmental Science Centre

Canada

Canada 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 1B1

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. '

The following were received at the Pacific Environmental Science Centre (PESC) from
Mr. Craig Buday on Oclober 4, 2005:

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 liguid 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
128120-1 and Sample 200501229 129123-1.

» To analyse Sample 200501229 128121-1 and Sample 200501229 129124-1 to
determine the concentration of Oils & Greases and Hydrocarbons.

Document [ of 2 Page 10f2 LA
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I*I Environment Environnement Pacific Environmental Science Centre
Canada Canada 2645 Dollarten Hwy., N. Van,, BC, V7H 1B1

Procedure: The samples were analysed for:
» Petroleum Hydrocarbons using High Resolution Gas Chromatography with Flame
lonization Detection (HRGC-FID) in accordance with PESC Hydrocarbons &
Petroleum Products Identification Method V 3.5.
*» Qils & Greases and Hydrocarbons using Infrared Spectrophotometry (IR) guided by
PESC QOils & Greases and Hydrocarbons Method V 3.1.

Results:
Petroleum Hydrocarbons ldentification Results

Note: All nC hydrocarbon designations represent approximate ranges and not absolute
values.

s Sample 200501229 129120-1 provided a "HRGC-FID" pattern characteristic of
Petroieum Hydrocarbons predominantly within the range of Diesel fuel (with a
hydrocarbon range from nC-5 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 1291211 1291241
: (mgiL) (mg/L)
Qils & Greases (0&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.

Conclusions:
* Sample 200501229 129120-1 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 Fumace oil or mixtures of
fuels may also fall within the Hydrocarbon range of this sample.

Remarks:
» The samples were conveyed to Mr. Grant Schroeder.
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Oxana Biajl{ﬁfwtch Analyst
Chemistry Section

Phone: (604) 924-2595
Fax: (604) 924-2555
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November 21, 2005
File: 647-001.01
Ministry File: DGIR501860

Morning Star Nurseries Ltd.
1350 176" Street
Surrey, BC V3§ 957

Attention: Mr. Peter Denhaam

Dear Mr. Denhaam,

RE: Post-Spill Investigation and Monitoring

1350 & 1380 176" Street, Surrey, BC
On the morning of October 4™ 2005, Hemmera Envirochem Inc. (Hemmera) was refained’ by
Morning Star Nurseries Ltd. (Moming 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™, 2005, The fuel oil (product)

Hemmera Envirochem Inc. Telephone 604.669.0424
Suite 250, 1380 Burrard Street Facsimile fo4.669.0430
Vancouver, RBC V67 2H3 www.hemmera.com
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Morning Star Nurseries Lid. Hemmera Envirochem Inc.
Post-Spill Investigalion and Monitoring File: 647-001.01
1350 & 1380 176" Street, Surrey, RC 2. November 2005

migrated from the release location primarily via a network of drain tile beneath the southwest
comer of the greenhouses at 1380 176™ Strect 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. Mormning 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 4", 2005 Hemmera conducted an initial walk-through of the affected arca 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.

!
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
creck. The ditch channel 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 channel of the creek is
wider with slower moving water and substrates have a high proportion of silty fines 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 channel as wide as 50 metres in

places. These waterbodies are depicted in relation to the release location on Figure 1.

A rapid watercourse 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. Quahtative 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 4", surface oiling ranged from a visible
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Marning Star Nurseries Ltd. Hemmera Envirochem Inc.
Past-Spill Investigatian and Manitaring File: 647-001.01
1350 & 1380 176" Street, Surrey, BC -3 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 1), 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 guidance'. A total of seven sediment/bank 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
(VP1), light and heavy extractable petroleum hydrocarbons (LEPH/HEPH) and polycyclic
aromatic hydrocarbons (PAH). Sediments appeared to contain naturally occurring orgam{cs,
which can interfere with analysis of petroleurn hydrocarbons and cause false positive results;

therefore, a silica-gel cleanup method® was requested for LEPH/HEPH, 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 5% 2005.

A post-emergency plan was discussed with Moming Star, which included the following tasks, in

order of priority:

1. - Continue product recovery efforts in the ditch and Sam Hill Creek by monitoring
the effectiveness of absorbent pads/booms at the six skimmer 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 Mamal — 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, lignins,
animal fats, proteins, humic acids, fatty acids, and resin acids.
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Morning Star Nurseries Lid. Hemmera Envirochein Inc.

Post-Spill Investigation and Monitoring File: 647-001.0]
1350 & 1380 176™ Street, Surrey, BC -4 November 2005
2, Collect surface water samples to momnitor 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.
40 FOLLOW-UP ASSESSMENT AND RATIONALE

Hemmera visited the site on October 6™, at which point the temporary oilfwater separator had
been installed and storm/groundwater was being discharged to the ditch. The separator consisted
of a three-stage skimmer system fabricated within a poly-lined trench. !
Surface water samples were obtained from four of the previc‘)usly sampled locations in the ditch
and creek, with concentration on downstream locations (SWO01, SW02 and SW03) and one
upstream reference location (SW07). In addition, an effluent sample (EFF01) was collected from
the pipe discharging to the ditch.

The following day (October 7%) the surface water was sampled and then again one week later
(Octoher 14“‘) to provide a total of four monitoring events. The 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 14™ surface water was

collected from an additional location, SWO08, further downstream of SWO01 towards the Little
Campbell River (see Figure 3).
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Morning Star Nurseries Ltd.
Post-Spill Investigation and Monitoring

Hemmera Envirochem [nc.
File: 647-001.01

1350 & 1380 176" Street, Surrey, BC .5- November 2005
Table 2. Description and Rationale for Sampling Locations
! Samples Description Ratjonale
Sediment Water
- SWO8 Sam Hill Creck approx. 750 metres | Obtained on Oct. 14™ in response
dowustream downstream of confluence to elevated concentrations at
A SW01
SEDO1 SWo1 Sam Hill Creek approx. 320 m | Approximaie location where cattle
downstream of confluence, between | drink from creek
pasture fields J
SED02 Swo2 Sam Hill Creek approx. 130 m | Immediately downsiream of last
downstream of confluence, and | evidence of product
downstream of last boomn
SEDO03 SW03 Sam Hill Creek at confluence of | Beginning of affected portion of
ditch Sam Hill Creek
SEDO4 - Sam Hill Creek at confluence of | Blind field duplicate of SEDO3
ditch ! '
| SEDO8 - Sam Hill Creek approx. 20 m | Upsiream cresk reference sample
upstream of confluence
SEDOS5 SWO05 Ditch approx. 15 m downstream of | Ditch  sample to  determine
12 Ave and downstream of 4% | effectiveness of ditch skimmer
skimmer berm berms
discharge | - EFF01 Ditch at discharge pipe SFormwater 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 SEDO7 SWO07 Ditch approx. 60 m upstream of | Upstream ditch reference sample
discharge pipe

Additional information was required regarding off-site fisheries resources and toxicity

information for downstream cattle in order to accomplish Tasks 2 and 3 above. Fisheries habitat

information was researched through online databases to determine the value of the ditch and

creck as fish habitat, particularly with respect to fish presence and potential spawning habitat.

The available fish habitat information 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.
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Morning Star Nurseries Lid. Hemmera Envirochem Inc.
Post-Spill fnvestigation and Monttoring File: 647-001.01
1350 & 1380 176" Sireet, Surrey, BC -6- November 2005

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 System® indicates that north of 12" 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 12" Avenue and Sam Hill Creek are classified as
being inhabited or potentially inhabited by salmonid species year-round (Class A stream).

The BC Mimistry of Sustainable Resource Management (BC MSRM) Fisheries Information
Summary System (FISS) online database’ 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 14™ Avenue and at a reach approximately 200 metres downstream
of 176™ 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 nffle-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 adjacent 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.c. BTEX, VPH, LEPH/HEPH) were compared to

City of Surrgy Mapping On-line System, available at http://www.city.surmrey.bc.ca

*  MSRM Fisheries Inventory Data Queries accessed from http://stmapps. gov.be.ca/apps/fidg/main.do
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Morning Star Nurseries Lid. Hemmera Envirochem Inc,
Post-Spill Investigation and Monitoring File: 647-001.01
1350 & 1380 176™ Sireet, Surrey, BC -7- November 2005

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 SEDO1, with a
concenfration 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 SED0O1

and may possibly be attributed to another source or an organic interference.

The analyticel results of a blind field duplicate sediment 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 4
and 14™, 2005 (see Tables 1 and 4). Surface water was monitored at four of the original locations
sampled on October 4™ (SWO01, SW02, SW03 and SWO07) as well as end-of-pipe efflyent
samples (EFFOL). 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®:

where: o TBx BW
water
HBC = Health-based concentration for drinking water (ug/L);
™ = Toxicological benchmark (ug/kg/day);
BW = Body weight (kg); and
IRyater = Ingestion rate of water (L/day).

Surface water analytical results were also compared to the BC Water Quality Guidelines for the

protection of fresh water aquatic life (A Wry).

7 Where toxicity data was available, HBCs were estimated by conservatively assumuing livestock receptor was a

heifer cow weighing 300 kg and consuming water at a rate of 60 L/day.
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Morning Star Nurseries Ltd. Hemmera Envirochem Inc.
Post-Spill mvestigation and Monitoring File: 647-001.0f
1350 & 1380 1 76" Street, Surrey, BC -8- 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 4™ to 14™, 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
petceivable petroleum hydrocarbons in most places (Table 1). The most recent observations
taken on November 1%, 2005 revealed evidence of a thin ptroduct 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 4% and October 14" (Table 4).

On October 4“‘, constituents including EPHm-w/LEPHG, naphthalene, phenanthrene, anthracene
and pyrene exceeded the AWpw 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 14" concentrations in downstream ditch and creek samples were
less than the reported detection limits including at an additional downstream location closer to
the Little Campbell River (SWO08).

6.0 DISCUSSION

Much of the clean up efforts have concentrated on product recovery from the ditch and Sam Hill
Creek and with source confrol. 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 mfrastructure 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 4™ and November 1* 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 weck of the release (by October 7™ 2005).

8 Water quality guidelines are not available for VHg 1, VPH, EPH .49 and LEPH therefore they were compared

to flieir respective CSR AWy groundwater standards divided by a factor of 10 to remove an implied
groundwater-to-surface water allowance for dilution,
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Morming Star Nurseries Ltd. Hemmera Envirochem Inc.
Post-Spill mvestigation and Monitoring File: 647-001.01
1350 & 1380 176" Street, Surrey, BC -9- November 2005

Results from seven sediment samples obtained on October 4™, soon after the product release,
were generally within criteria set for the protection of sensitive freshwater sites. Potential off-site
contammination 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 SEDOS 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 12™ 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.
f

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 creck
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 gddition, the source and concentration of petroleum hydrocarbon odours at 17683 12™

Avenue, south 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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Post-Spill Investigation and Monitoring File: 647-001.01
1350 & 1380 176" Sireet, Surrey, BC -10- November 2005
2. Collect sediment along the ditch and creek at locations not previously sampled to

determine whether sediments are potentially contribuiing a residual source of
petroleurn 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.

3. Assess and possibly remedy the source of petroleum hydrocarbon odours at 17683
12" 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

176™ Street) 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. f

Yours truly,
HEMMERA ENVIROCHEM INC.

oz

John R. Taylor, P.Bhg. Stefan Quaglia, B.Sc.
Project Manager Risk Assessor
Attachments:

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

Cc: Mr. Grey Kanya, Ministry of Environment, Surrey office
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Posi-Spill Investigation and Monitoring File: 647-001.01
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8.0 STATEMENT OF LIMITATIONS

This report (“Report™) was prepared by Hemmera Envirochem Inc. (“Hemmera”), for the sole
benefit and exclusive use of Morning Star Nurseries Ltd. and the BC Ministry of Environment.
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 Moming Star Nurseries Ltd., and representrs a
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 drafiing 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 shall not exceed the lesser of the actual damages incurred, or the total fee of Hemmera

for their services rendered on this project.
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HEMMERA

Post-Spill Investigation and Monitoring
1350 & 1380 176™ Street, Surrey, BC

' Client: Moming Star Nurseries Ltd.

Site Location Plan

Scale: (approx.) 1:7,500

Project No. 647-001.01

| November2005 | Figure 1

MOE-2014-00237
Page 126



1

HEMMERA

Post-Spill Investigation and Monitoring
1350 & 1380 176" Street, Surrey, BC

Client: Moming Star Nursenes Ltd.

Sediment Sampling Location Plan

_ Scale: (approx.) 1:5,000

Project No. 647-001.01

| November 2003 | Figure 2
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HEMMERA

Post-Spill Investigation and Monitoring
1350 & 1380 176™ Street, Surrey, BC

Client: Moming Star Nurseries Ltd.

Surface Water Sampling Location Plan

Scale: (approx.) 1:5,000

Project No. 647-001.01

| November2005 | Figure 3
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1350-1380 176th Street, Surrey, BC)

Table 1. Summary of Observations at Surface Water Sampling Stations
(Morning Star Nurseries Ltd.,

Sampling Date
Sampling 4-Oct-05 6-Oci-05 7-Oct-05 14-Oct-05 1-Nov-05
Station
S5wWs - - -
no product; no odour -
SWi1
no product; no odour no product; no odour no product; ne cdour no product; no odour no product; no odour
sw2 . .
mingr sheen; no odour very m'rc';rosurr‘ee"’ ne no product; no odour no product; ro odour no product; no odour
SW3 brown product mousse; | brown product mousse; | thin product film; mild |thin product film on south no product: no odour
hydrocarbon odour hydrocarbon odour hydrocarbon odour banks; no odour P ’
hi .
SwWs flowing water - cloudy; thin brown -mo‘usse thin product film; . .
product; mild no product; no odour no product; no odour
hydrocarbon odour hydrocarbon edour
hydrocarbor edour
EFFO01 visible layer c_’f product on sheen present; strong  brown product mousse; thm. prgduct film on - thin product film; mild
surface; strong banks; mild hydrocarbon
hydrocarbon odour hydrocarbon odour hydrocarbon odour
hydrocarbon cell odour
SW6 sheens on banks; sheens on banks; . : }
hydrocarbon odour hydrocarbon odour
sSw7
no product; no edour no product; no odour no product; no odour no product; no odour no product; no odour

- = pobservations not made
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Table 3. Sediment Analytical Resuits
{Morning Star Murseries Ltd,,
13501380 176th Street, Surrey, BG)

CoR SR BEDUA [op

Samygle 1D 50dQlsn, | 00, SEIM SEDGE SELIE af $E008 SEN0E SENDG SELOT SEDGS

Senaitive | Typlcal
Dato Sanplad siles siHas $4-Oet08 04-Qct)5 D8 © B84DotOR 24-Lct-08 -0ci-05 N43-0ot.35 24-0ct-03
Physical Tests
Molsture % NS HS 7341 742 482 487 a4 arg £7.5 |0
Hor-Haloganated Volutles
Bsnens NS 108 <0.080 <0060 <040 0,940 <0,040 <L040 <8043 0,048
Ethylbenzana N3 80008 <0.10 Q.10 .05 <00 <005 <0080 <3080 «0.058
Istyrene NS ¢1a <0,10 <210 Ctdeis] <0050 <0050 <00E0 <3080 <1050
Tolane NS 40a <0,1¢ .13 0.072 0.082 <0,050 <00ED <G 0E0 <iL00
rrwla- & para-Xylene M5 235 <014 <313 “C.050 <0.050 0,050 fuke:y] <3050 ik d
orho-Xylens i3 WS <610 <18 <0058 «<0.050 «0,050 <055 <2350 .05
[Tatal Xylenes NG NS <020 <320 <018 <010 <0.10 «G,10 «Q.10 L5
Valatile Hydrocarbans {Hg HS NS <160 <198 <00 <100 <100 <109 <100 <150
VPE NS e <14 <A <G <500 <100 <{00 <400 <4
Polyrycile Aramatic Hydrossrbons ’
Acensphihens G.058 0.1 «0.040 <[ 540 «0,040 «(0,040 «0.040 <2040 0,040 04T
Acenaphihylens Q.08 0,185 <0550 <350 <G.060 050 <0,05C <0050 <2050 <0055
Anthracens 015 0,29 <0450 5.550 <050 «0.050 0050 <0550 <3050 <G.05%
Senz{aianthracene .24 0.46 <G50 oas8 <0, 00 0,080 0148 <0850 <3050 <005
Berzo{a)pyrone [it.0.) 094 0 e ] <0050 <0.080 137 <0880 <0, 05! <0050
Berzolbifucranthens G246 NG felr] G614 <060 «Q.0%50 0197 <0050 Q45 <0.850
Herzolghiiperyiene 0.17b NS a5z 214 <00 <0060 0086 G050 <0050 <0.850
cerzofkforanthene 0.24b NS 0083 Rsie <08 «<0).050 072 <050 0053 <0.050
[Cheysens 0.53 1 008 2] 0,050 <005 0.1 <0H <005 <0050
Ditsanzia, byanihratena 0.084 0,98 0,080 LB +0,350 <2060 0,050 <05S <i3, 080 <0480
Firitzranttans 1.5 28 0979 013 <0.050 0.064 1,340 <0050 <i3,080 <1080
Fhasrane 0.088 a7 <QOE0 faitis g <0.050 +0.050 «0.05 0,055 £ L0 <080
incdenol},2,%-0 dwrens NS <150 072 <€) 050 <050 L00n Pk <S50 43,050
2Suthyinanhbuisne 024 a8 G088 <.050 <0050 0.07% Q50 <, 350 <G50
Ragihthalnne 024 047 4.055 GO <0.050 0,050 <0050 <3050 <0050 0050
Frwnanibvene 0.8 [4F: 4 0063 085 <0.05¢ 0,052 a8z <3050 <0650 <0.060
Pyang 0.44 14 0077 4 <Q.050 0.063 Q2%7 <2050 <A0.G50 A.05G
Extractahls Hydrooatbons
500y NS MG <20 <200 <200 <20 <200 <200 <206 <204
EftHiagy NG & &0 570 220 230 <0G <250 <0G Lrhy
g@dgw (59} N& HE «H08 < <200 <200 <20 <200 <200 <300
(P (600 NE HE L] w20 <200 <264 <203 <20 <200 <30
LEPH K& 0T <8 <00 <200 <200 <208 <200 <200 <200
HEPH NS 1000s 414 578 220 230 <0 <200 <200 =200
Faatnoies:

Reaulis are exprasaed as microgranms per § (ugy) exoept whess noted,
NE = Mo atandard |s avallable Tor this parereler.
<= Less theri the reperled detection limit,

C8R Hedll ey = Contaminated Sites Regualion Sediment Guslity Triberia loe Typioal Sites (restwater)

S8R SedQCxe = Contaminated Sites Regulation Sediment Qually Criteria for Sensilive Siles {lrashweter)

VP = Yolatile Petrolewn Hydrocarbors.

EPH = Exlraciable Potrolaurn Hydroearhors.

fog) = Sllica get dean-up was performed on sarmple.
LERM & MERM = Light and Heavy Extraciable Petroisum Hydrocarbons,
as=Vahes ar from BC CHR soll steexiards {Schedulos 4 and 5)
b= Vigluas ars frone Qritario's L Sadiment Sereening Senchirmenks
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Table 4. Surface Water Monitoring Results
{Morning Star Nurseries Ltd.,
1350-1380 176th Street, Surrey, BC)

Sample ID BC WQG HBCs for BCWQG SWoi “EWo2 T SWo3 SWO5 SWoe
Human Adult Cow | Aquatic Life
Drinking Drinking (freshyrater)
Date Sampled Water 04-Oct-05 06-Oct-D5  07-Oct-05 14-Oct-05 | 04-0ct-D5  06-Oct-05  07-Oct-05 14-Oct-05 | 04-Oct-05  06-0ct-05  07-Oct-05  14-0ct-05 | 04-Oct-65 | 04-Oct-05
Volatites
iaenzene H - 529 NG - <0.1 <0.1 <01 - <0, <@.1 <01 - <00 <b1 <01 -
Ethylbenzena 24 2988 200 - <0.1 <1 <0.1 - <0.1 <01 <0.1 - <01 <04 <01 - -
Styrene NG 11977 NG - <0,1 <01 <0.1 - <0.1 <01 =01 - <01 <04 <01 - -
Tolene 24 6889 ag - <01 <01 <0 - <01 <t <04 - <01 <9 <01 - -
Tota! Xylenes 00 16541 NG - 15 0.3 <01 - 14 25 <. - <01 - 04 <0 - -
[Valatile Hydrocsrbons (WH 10 15000 801 1500a - =10¢ =100 <100 - <100 <100 <130 - ~ 100 <100 150 - -
VPH,, NG NA 150a - <100 <100 =100 - <108 <100 <100 . < (a0 < 100 150 - -
Extractable Hydrocarbons
EPH,1p18 5000 4874 Xa <250 <250 <100 480 <250 <250 <100 2330 740 <250 <100 1080 <300
EPHyygn; NG 13400 <1000 <250 <250 <100 <1000 <250 <250 <1bb <1000 310 <250 <100 <1000 <1000
LEPH,, NG Na 380 «< 250 < 250 < 4100 470 <250 < 250 < 100 2370 740 < 250 <100 1060 <300
HEPH, NG NA <1060 <250 <250 <100 <1400 <256 <250 <1co <1000 310 = 250 <100 <1000 <1200
Polycyctic A ic | bons
Asenaphthene NG 2917 & 1.51 0.68 023 <01 173 055 040 <041 230 o.70 013 <Ot 2.63 <0.05
Acenaphthylene NG NA 102b 0258 <01 <01 <01 0,288 <01 <01 <01 0.411 <q.1 <01 <0.1 0.466 <0.,05
Acridine NG KA <0.05 <0.08 <0.05 <0.05 <0.05 <0.05 <D.D§ <0.8 <0.08 <0.05 <0.05 <02 <0.05
Anthracens NG 16867 0.280 <0.01 <001 0.220 0.320 <0.01 <0.01 0.5T2 0.660 <0,01 <0.0 0.457 <0.05
Benz(@)anthracene NG NA <0,05 <0,01 < 0.01 <0.01 <0.05 <0.01 <0m <0.01 <0.08 <0.01 <0.m <001 Q.05 <0.05
Benzo{a)pyrene 0.01 NA <0.01 <0.01 «0.01 <001 .01 <0.01 <0.01 <0.01 <0.01 < 0.0 <0.01 <. <01 <0.01
Benzo(ajfluaranthene NG NA <0.05 =0.0 <am <0.01 «Q.D% <0,01 <001 <001 <0.0% <001 < 0.01 <00l «0.05 <0,05
Benzo{ghijperytene NG NA <(.05 <0.01 <0.01 <001 .05 <0.01 <001 <001 <6.05 <a.n1 <0.00 <0.01 .05 <0.05
Benzo(k)fiuaranthene NG KA 4.05 - - - <0.05 - - - <0.05 - - - <0.05 <0.08
Chrysene NG NA <0.05 <001 <g.01 Q.01 <0.05 <001 <001 <0.01 0,08 <001 <0.01 <0.01 <0.05 <0.05
Dibenz(a hanthracene NG KA <005 <0.01 <0.01 <0.07 <0,05 <001 0.0 <0.01 <0.05 <0.01 <0,01 <034 <0.05 <0.05
Fluoranthene No 2083 <0.05 <0.04 <0.04 <004 <0.08 < .04 < 0.O% <004 0.124 0.140 < 0.04 <0.04 <005 <0.0%
Fluorene NG 2083 21 149 047 <005 2.8 130 0.67 «0.08 341 To180 025 <0.05 l.40 <0.05
Indeno(1,2,3-6,d)pyrene NG KA <0.05 =0.01 <001 < 0,07 «0,04 <Q.01 < Q.01 =001 <0.05 <00 <001 <00 <005 .03
Naphthalene NG 2187 8.40 <03 <03 <03 8.67 <03 <02 <03 811 <03 <03 <03 13.5 <0.05
Phenanthrens NG NA 3.09 2.30 0.50 <(.05 3.84 2.60 0.96 <005 2.35 4.70 0.38 <005 | 6.08 <0.05
Pyrene NG 1250 <0.05 0.03 0,02 <002 <0.05 0.03 0.03 <0.02 0.30 0.140 <0.02 <0.02 0.07% «<0.05
CQuincline NG NA <0.05 <05 <05 <05 <005 <05 < 0.5 <0.5 <0.05 <05 <0.5 <05 <0.119 <0.05
Footnotes:
Renults are expresscd a3 micrograms per lire (ug/l.) except where nated
= = Nol anslyzed for this parameter
< = Less than the reporied delection IImk
BC WQG = BC Water Quality Guidelines
HBC = Health-based concenlration
AWy = Guideline for the pratection of feshwalar aquatio e
VPH,, = Volatle Pefroleum Hydiocarbops In waler
EPH,, = Exmractable Petrokeum Mydrocarbons in waler
LEFH, & HEPH,, = Light and Heavy Extraclable Petroleun Hydrocarbons in water comected tor PAHS
NG = Ng guidsfine for tnis parameter
NA = Ng HBG created for this parameler due Lo limited toxdcry data
8 = Yalues are modified Fom CSR Schedule €; (Avwe,, standard) £ 10
b = Values are taxichy referehce values currently being propeaed by BC MOE
-_—
T
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Table 4. Surface Water Monitoring Results

(Morning Star Murseries Ltd.,
1350-1380 176th Street, Surrey, BC)

Sample 1D BC WQG HECs for BC WQG SWo7 swos EFF01

Human Adult Cow | Aquatic Life

Drinking Orinking (freshwater)
Date Sampled Water 04.0ct-06 06-Oct-05 07-Oct-05 14-Oct-05 | 14-0ct-08 | 06-Oct-05 07-Oct-05 14-Oct-05
Volatiles
Berzene - 5 4820 NG - <01 <01 <04 <01 <01 <0 <0
Ethylbenzene 24 2988 200 - =01 <01 <01 <01 T =01 <04
Styrene KNG 11977 NG - <01 <01 <04 <01 <04 <0.1 <04
Toluene 24 5869 38 - <01 =01 <01 <01 0.8 <01 <01
Total Xylenes a0 16541 NG - «Q.1 <01 <01 <01 B4 03 ) <03
Vaolatle Hydrocarbons (VHue10} 15000 2801 15002 - <100 <100 <100 <700 <100 <100 <100
VPH, NG NA 1502 - =100 =100 <100 <100 <100 <100 <100
Extractable Hydrocarbons
EPHune 5000 4874 <300 <250 <250 <100 <100 1000 450 <100
EPHp.m NG 12400 <1000 <250 =250 <100 <100 80 250 <100
LEPH, NG NA <300 <250 < 250 <100 < 100 1000 450 < 100
HEFH,, NG NA <1000 <250 < 250 =100 <100 390 250 <100
Polycyclic & ic Hy b
Acenzphthene NG 2517 ] 0,05 =01 <01 <01 <01 095 0.29 <Q.1
Agenaphthylena NG NA <0.0% <01 <01 <01 <03 <01 <02 =01
Acridine NG NA <0.05 <0.05 <0.05 <005 < 0.05 < 0,05 <01 <008
Anthracens NG 1866T <0.0% <0.01 = 0.01 <001 <001 0.65 = 0.02 <001
Benz(a)anthracene NG NA <0.05 «0.01 =001 <004 <001 < o1 <0.02 <001
Benzo(a)pyrene 001 NA <001 <0.01 <001 <0.01 <0.01 < 0.01 <001 =< g0l
Benza(b)lucranthens NG NA <005 Q.01 = 0.01 =0.01 <0.01 < 0,01 <002 Qo1
Benzo(g,hijperylene NG NA <005 <0.01 <009 <0.01 <0.01 <001 <0.02 <001
Berzo(Kfluaranthene NG NA <0.05 - - - - - - "
Chrysene NG NA =0.05 =0.01 <001 <007 =0.01 < 0,01 =002 <eo
Dibenz(a,hjanthracene NG NA <0.05 <Q.01 <0.01 <0.0% =001 « 001 <0.02 <001
Fluoranthene NG 2083 <0.05 <0.04 <004 <0.04 <0.04 013 <0.08 <004
Fluorene NG 2083 <0.05 <005 = 0.05 <0.05 =005 2 Y] <005
|ndene{1,2,3-¢,d)pyrens KG NA =0,05 =00 <001 <0.01 <0.01 < 0.01 <002 <001
Naphthalene NG 2187 <0.05 <03 <Q.3 %03 <03 <03 <086 <03
Phenanthrene NG NA <0.05 <005 «0.05 <005 <008 4.9 1.3 <0.05
Pyrene NG 1250 <0.05 <002 < 0.02 < Q.02 <0,02 0.13 0.06 «0.02
Quinpline NG NA <0.85 <0.5 < 0.5 <05 <05 <05 <1 <15

Footnotes;

Results 2re expressed as micrograms per fire (UgiL) except whers noted
- = Mot analyzed [or thi parameter

« = Less than the reported detection limit:

BCG WQG = BC Water Quality Guidelnes

HBC = Healkivbased concentrabon

AWey; = Guideline for the proteclion of freshwater aquatic (ife

VPH, = Volalile Petraleum Hydrocarbons in water

EPH, = Extractable Petraleum Hydrocarbons In water

LEPH, & HEPH, = Light and Heavy ble Peiroleum Hydrocarb
NG = No guideline for this parameler

NA = No HBG created for this parameter dug 10 limitad Laxicity data.

a=Values are modified fom CSR Schedule 6: (AVry slandacd) /10

b = Values zre toxicity reference values curently being proposed by BC MOE

in water ¢orrected for PAHa
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Tabe 4. Surface Water Monitoring Resulis
A {Morning Star Nurseries L.4d,,
13501380 176th Street, Surrey, BC)

.
Sample 10 BC WQG HELCS for B WOt St SWo2 swel SWos SWoe
Hurrian Adult Caw | Agesatie Lite
Drinking rinking [frushuwenter}
Date Sampled Water B4.Lictd8  G5.Oct08 70065 14-0et85 | 04-Oct-08  06-Qed-05  C7-0et-05 1400105 ] B4-Ocb 05 08-Cck8S  O7-0c205  14-Qot-05 | M-Qel-05 | 04-00405
Banzane L} Aed 1] . EE-A3 <04 R A - <@3 <31 <t - «at <.} Ly :R]
Bahndburaane X ET) 20 . <t 1 EY-S| . 0.1 <41 <0 - Py X] < 0.4 L3R . .
Siyrene NG {1077 NG . gt 97 TS| - <04 <a4 <D - LT A ] <01 “ 8.1 . .
Talgens 2 6869 a# - =38 £33 <@l . <0 <21 <93 - “44 <pt =34 - -
Tobal gtomet aon 16441 G B 14 oz 0.t - 14 X <. - <54 B - . .
ksl Mydrasmrbars PV, 0] 13000 2501 1080 . -5 <1508 =185 - <160 <160 = 4Gk - “« 153 « VGh 150 - .
v, MG MA k1) N < ton Ea ] <142 - <100 € 400 <108 - 16D 530 150 - .
Fxdraclihte dydmcadions
E Ly “Hop 4874 5] 2% <250 <153 420 <250 <280 <760 <3480 TG <75 <103 108G <400
[ o W NG 13408 <i¢ag < 2583 <z <15 <4000 < 3%¢ <250 <18 <180 3¢ <% <500 {08 1000
LEPH, NG NA ; 3 i isG < 258 < 258 < e 470 < 250 - R0 <100 2370 40 < 286 < 400 1060 «300
e, Nex Na, e <1060 « 350 4758 < £60 <fnay =260 < 750 =300 < 32 « 2% < 186G 1008 1000
Folyyrie Sramute Hydrooarbons
Aot =] 2917 154 *65 73 <81 13 0,65 040 «nf 233 [ 3 43 et FI3] 0,06
Acurenttdens NG . MNa D288 “8,i «q L se G288 %51 9.1 %3 A% a3 <83 “5t 2458 <0.0%
raridine NG HA <0 =< 4,68 <055 <085 <005 « 1,65 <08 « D% DX « 208 085 LEF- ] 0.7 0,05
sativavens NG 1SB6T a.1%0 8780 i < 20 £.320 <0 « 065 [ Xy 0660 L3441 =05 v.a57 .85
Pan(indvacens N HG NA < UE <01 <50 L% =g “GEt ol 004 4 *00f 1] “@81 <065 3,05
Benzmiaipyrane G.o1 NA <83 « 041 8,61 wns <001 <08t < 0.0 < 0.4 Y =041 a5 < B.01 “0.0f <504
Banzefbjfumranthane NG [ <g.0% =521 <o «ad .05 =001 <001 001 «0.08 i <P E31:0} <005 <0.05
Seazalghipendere NG Ha =0 - o g B354 L8 .01 <01 « 0.0 <38 =901 531 =361 <348 <405
Benzaikjiveranthers 1= Ha <005 - - . anns - B - L% ] - . . <058 =005
Chrysene HE NA .t R4 ] “ 9 =28 =05 00 =6 =001 EJ ] <01 <221 «30% <05 <.0%
Eisenz{a hanty acene N A, 005 <0 « 43 B4 <608 < «8.01 <0 .05 <308 <861 <¢.0 Y <208
Froranthera NG it wln i w0 S04 S H0L = 0% <054 004 % 48.04 124 AL <564 <G B4 <085 <& 05
Fhmrene N Fiio] a1 144 HAT Rt 23 1.34 2,87 +0,0% 148 1.5 225 <GLE 38 =305
inditmoll 2,30, dhprens NG NA, L « 9481 « 401 <954 G = .01 <801 <0.01 L =£.01 <gat i .65 .08
Rugshfrafesus NG el .0 0% « &3 «83 2687 £3-E4 =03 <03 5.11 <83 <32 <B3 43.5 -
Flenudiyens i N a9 230 &850 L35 354 2.60 0,96 =0.0% 9.5 4.70 0.38 <045 | GO8 k-
Pyrane W sa80 <005 6.03 LX) <D <005 4,03 0.03 <092 0.30 D.140 <GIZ <Lz L X <885
st N H [.0% <05 < 5% ikl 0,05 <35 <05 <0.5 <B.05 <05 < 8.8 <35 <348 o 85
Foxlaitin:

Frmidie re exproased s adoogreos piy e SR owost wharte poind
o 10l wneiyded o0t paramater
& 3 4, M R gt disterlon Bndt

BCWQG = BG Wster Guaily Duidelngs

HiG = Honthdamyed conesnintion

Ay = de fat e protnetien of & aguabc #e

VP, = Volatie Petoieum Hydroosrbenw ix weler

EPH,, » £ ke Pedrelessn Hy Pweter

LEPH, 8 HEFH,, = Light aret Heaver Edrasiatie Peis gl i watet d for PAFS

NG = Mo guidefing Tor thia pargmeter

MA = No HEE preabed (21 thes paremader Sue (o Smled texicity dale.

o % Virldes are yicdifed fromy TR S due §: {0%n, stendrdi [ 13

b = Vabus se (oxiciy mefetsnce vakos cumenty Being propassd by S MOE
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- Photographs
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Photo 2. Last boom placed at Sam Hill Creek, 04-Oct-2005
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Photo 2. Last boom placed at Sam Hill Creek, 04-Oct-2005
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| CERTIFICATE OF ANALYSIS

Date: October 21, 2005
ALS File No. W5500
Report On: 647-001.01 (1893)

Water & Soil Analysis

Report To: Hemmera Envirochem Inc.
Suite 250, 1380 Burrard Street
Vancouver, BC

V6Z 2H3
Attention: Mr. Stefan Quaglia
Received: October 5, 2005
ALS ENVIRONMENTAL

per:
C}/;’\(.H’i& /;)gunf.alf\,

Amber Springer, B.S¢. - Project Chemist
Natasha Markovic-Mirovic, B.Sc. - Project Chemist
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1988 Trlumph Sureel, Vancouver, BC Canada V5L 1K5 L
Phone: 804-253-4188 Fax: 604-253-8700 Websile: waw.alseavico.com A Pageellothers Limited Company



File No. W5500
REMARKS

The detection limits for some Polycyciic Aromatic Hydrocarbons and Non-Halogenated
Volaliles were increased for the samples reported due to interferences encountered

during analysis.
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File No. W5500
RESULTS OF ANALYSIS - Water'

Sampls D SWEH 3woz SWo3 SWO5 sSwae
Bample Date 05-10-04 05-10-04 05-10-04 05-10-04 05-10-04
ALS D 1 2 3 4 5

Bolycyelic Aromatic Hydrocarbons

Acenaphthena 0.00151 0.00473 0.00230 0.00283 <0.000050
Acenaphthylene 0.000258 0.000288 0000411 0.0004886 <0.000050
Acridine <0.00010 <0.000050  <0.00050 <0,00020 <0.000050
Anthracens 0.000150 0.000220 0.000572 0.000457 <0,000050
Benz{zlanthracene <0.000050 <0.00005C <0.000050 <0.00005C  <0.000050
Benzo agpyfene <0.000010  <0.000010  <0.000010  <0.000010  <0.000010
Benzo(b)fuoranthene <0.000050  <0.000050  <0.000050  <0.000050  <0.000050
Benzolg.h,iiperylens <(.000050  <0.000050  <0.000050  <0.000080  <0.000050
Benzotk)fluoranthene <0.000050 <0.000080 <0.0000580 <0.000050  <0,000050
Chrysene <0.000050  <Q.000050 <Q.000050  <Q.000050  <0.000050
Dibenz{a,h)anthracane <0.000060  <0.0000580 <0.000080 <0.000050  <0.000050
Fluoranthens <0.000050  «<0.000050 0000124 <0.000050  <0.000050
Fiuorene 0.00211 0.00236 0.00341 £.00380 <0.000050
Indenot1,2,3-c.dJoyrene <0.000050  «<Q.000050 «0.000080 <Q.000050  <0.000050
Naphthalene 0.00840 0.00887 0.00811 0.0135 <0.000050
Fhananthrene 0.00309 0.00384 0.00835 (.00808 <0.C00050
Pyrens <0.000050  <GL.e00050  0.000300 0.000079 <(.000050
Quinsline <Q.000050 <(.000050 <0.000050 0000119 <{1.000G050

Femarks regarding the anatysas appear at the beginning of this report.
< = Lass than the detection imit indicated,

VPH = Volatile Petroleum Hydrocarbons,

EPH = Extractable Petroleum Hydrocarbons.

EPH10-18 is equivalent to EHw10-18.

LEPH & HEPH = Light and Heavy Extraciable 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 W01 SW02 SWQ03 SWO0S
Sample Date 05-10-04 05-10-04 05-10-04 35-10-04 05-10-04
ALSID 1 2 3 4 5 ’
Extractable Hydrocarhons
EPHA0-19 0.39 0.48 2.39 1.08 <0.30
EPH19-32 <1.0 <1.0 <1.0 <1.0 <1.0
LEPH 0.38 0.47 2.37 1.06 <(.30
HEPH <1.0 <1.0 <1.0 <10 <1.0

Remarks regarding the analyses appear at the beginning of this report.
< = Lass than the deiection limit indicated.

VPH = Vclatile Petreleum Hydrocarbons,

EPH = Extractable Petraleum Hydrocarbons.

EPH10-18 is equivalent tc EHw10-19,

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 SWo7
Sample Date 05-10-04
ALSID 6

Polycyclic Aromatic Hydrocarbons

Acenaphthene <0.000050
Acenaphthylene <(.000050
Acridine <0,000050
Anthracene <0.000050
Benz(a)anthracene <0.000050
Benzo agpyrene <0.000010
Benzo(b)flucranthene <0.000050
Benzo(g,h,i)perylene <(0,000050
Benzotk)fluoranthene <0.000050
Chrysene <0.000050
Dibenz(a,h)anthracene <0.000050
Fluoranthens <0,000050
Fluorene <0.000050
Indeno(1,2,3-¢,d)pyrene <0.000050
Naphthalene <0,000050
Phenanthrene <0.000050
Pyrene <(0.000050
Quinoline <0.000050

Remarks regarding the analyses appear at the beginning of this report.
< = Less than the detection limit indicated.

VPH = Volatile Petroleurn Hydrocarbons.,

EPH = Extractable Petroleum Hydrocarbons.

EPH10-19 is equivalent to EHw10-19.

LEPH & HEPH = Light and Heavy Extractable Petraleum Hydrocarbons.

'Results are expressed as milligrams per litre except where nated.
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File No, W5500
RESULTS OF ANALYSIS - Water'

Sample ID SWO7
Sample Date 05-10-04
ALS D 8

Extractable Hydrocarbons

EPH10-19 <0.30
EPH19-32 <1.D
LEPH <0.30
HEPH <1.0

Remarks regarding the anaiyses appear at the beginning of this repart.
< = Less than the deleclion limil Indicated.

YPH = Volatile Petroleum Hydrecarbong,

EPH = Exiractable Pelroleum Hydrocarbons,

EPH10-19 is equivalent fo EHwi10-19.

LEPH & HEPH = Lighl and Heavy Extractable Petroleum Hydreoarbons.

‘Results are expressed as milligrams per litre except whers noted.
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File No, W5500
RESULTS OF ANALYSIS - Sediment/Soil’

Sample 1D SEDO1 SEDO2 SEDO3 SEDQO4 SEDGS
Sampls Dale 05-10-04 05-10-04 05-10-04 05-10-04 05-10-04
ALSID ) 7 8 9 10 11

?hgsical Tesis

Moisture % 73.1 74.2 46.2 46,7 371
Non-Halogenated Volatlles
HenZene <0.080 <0.080 <0.040 <0.040 «<(.040
Ethyibanzens <0.10 <0,10 <0,080 <(.080 <(.080
Styrens <0.10 <0.10 <0,050 <(,050 <{1.050
Tolusne <0.10 0.13 0.072 0.062 <(.050
meta- & para-Xylene <0.10 <019 <0.080 <0.080 <0050
ortho-Xylene <0.10 <0.10 <0.050 <0.050 <0.050
Tolal Xylengs <0.20 «.20 <010 <0.10 <{),10
Volatite Hydrocarbons (VHB-10) <100 <100 <100 <100 <100
VPH <106 <100 <100 <100 <100
Polvevelic Aromatic Hydrocarbons
Acenapnthene <0.040 <0.040 <0040 <0040 <0040
Acenaphthylene <0.050 <0.050 <0.050 <(.050 <(0.050
Anthracene ' <0,050 <(,050 <(.050 <Q,050 <(.050
Benz(a)anthraceng <0.050 0.056 <0050 <0.050 0.148
Benzola)pyrense <0.050 0.088 <0.050 <0.050 0.437
Benzo(b)fluoranthene 0.080 0.142 <(.050 <0.050 0.197
Benzo(g,h.i)peryiens 0.052 0,107 <(.050 <0.050 0.086
Benzotk)}lucranthene <(.050 <(.050 <0.050 <0.050 0.072
Chrysena 1.060 0.096 =0,080 <0.050 0.159
Dibenz{a hlanthracene <{3,050 <(1.050 <(.050 <0.080 <0.050
Fluoranthene 0.074 0.130 =<(.050 0.054 0.340
Flucrene <{.050 <0.050 <0.050 <0.050 <(.050
indeno{1,2,3-c,dpyrena <0.050 0.073 <0.050 <0.050 0.099
2-Methyinaphthalene 0.185 0.080 <(,050 <0.050 0.673
Naphthalene 0.055 <0.050 <0080 <0.050 <0.050
Phenanthrene $5.063 0.085 <0,050 0.052 0.182
Pyrane 0.077 0.140 <(,050 0.063 0.297

Remarks regarding the analyses appear at the beginning of this report,

< = Lass than the detection limit indicated.

VPH = Volatile Pelroleur Hydrocarbons,

EPH = Extractable Pelroleum Hydrocarbons.

EPH10-19 i eguivalent to EHw10-19,

LEPH & HEPH = Light and Heavy Extractable Petroleum Hydrocarhons.
‘Results are expressed as milligrams per dry kilogram except where noted.
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File No. W5500
RESULTS OF ANALYSIS - Sediment/Soil’

Sample ID SEDO1 SEDO2 SEDO03 SED04 SEDOS
Sample Date 05-10-04 05-10-04 05-10-04 05-10-04 05-10-04
ALSID 7 8 9 10 11
Extractable Hydrocarbons

EPH10-19 <200 <200 <200 <200 <200
EPH19-32 410 570 220 230 <200
EPH10-19 (sg <200 <200 <200 <200 <200
EPH19-32 (sg <200 <200 <200 <200 <200
LEPH <200 <200 <200 <200 <200
HEPH 410 570 220 230 <200

Remarks regarding the analyses appear at the beginning of this report.
< = Less than the detection limit indicated.

VPH = Volatile Pelroleum Hydrocarbons.

EPH = Exfractable Peltroleum Hydrocarbons.

EPH10-19 is equivaleni to EHw10-18.

LEPH & HEPH = Light and Heavy Exfractable Petroleum Hydrocarbons.

'Results are expressed as milligrams per dry kilogram except where noted.
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File No. W5500

RESULTS OF ANALYSIS - Sediment/Soil’

Sample ID SEDO6 SEDO7 SEDO08
Sample Date 05-10-04 05-10-04 05-10-04
ALS ID 12 13 14
Physical Tests
Moisture % 37.0 47.5 39.0
Non-Halogenated Volatiles
Benzene <0.040 <0.040 <0.040
Ethylbenzene <0.050 <(.050 <0,050
Styrene <(.050 <0.050 <0.050
Toluene <0.050 <0.050 <(.050
meta- & para-Xylene <(.050 <0.050 <0.050
oriho-Xylene <0.050 <0.050 <0.050
Total Xylenes <0.10 <0.10 <0.10
Volatile Hydrocarbons (VHB-10) <100 <100 <100
VPH <100 <100 <100
Polyeyclic Aromatic Hydrocarbons
Acenaphthene <0.040 <0.040 <(.040
Acenaphthylene <0.050 <0.0560 <0.050
Anthracene <0.050 <0.050 <(.050
Benz{a)anthracene <0.050 <0.050 <(.050
Benzo{a)pyrene <0.050 <0.050 <0.050
Benzth)ﬂuoranthene <0.050 <0.050 <0.050
Benzo(g,h,i)perylens <0.050 <0.050 <(.050
Benzo(k)fluoranthene <0.050 <0.050 <0.050
Chrysene <0.050 <0.050 <0.050
Dibenz(a,h)anthracene <0.050 <0.050 <0.050
Fluoranthene <0.050 <(.050 <0.050
Fluorene <(.050 <(.050 <0.050
Indeno(t,2,3-c,d)pyrene <0.050 <0.050 <0.050
2-Methylnaphthalene <0.050 <0.050 <0.050
Naphthalens <(.050 <0.050 <0.050
Phenanthrene <0.050 <0.050 <0.050
Pyrene <0.050 <(.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

MOE-2014-00237

Page 149 )
A Camipbalf Brothers Limlied Company



File No. W5500
RESULTS OF ANALYSIS - Sediment/Soil'

Sample ID SEDDS SEDO? SEDOS
Sample Date 05-10-04 05-10-04 05-10-04
ALS D 12 13 14

Extractable Hydroearbons

EPH1D-19 <200 <200 <200
EPH18-32 <200 <200 <200
EPH10-19 {sg <200 <200 <200
EPH19-32 £8gg <200 <200 <200
LEPH <200 <200 <200 J
HEPH <200 <200 <200 ‘

Remarks regarding the analyses appear at the beginning of this report.

< = Less than the detection limit indicated. ;
VPH = Valatile Petroleum Hydrocarbons. !
EPH = Extractabla Pairoleum Hydrocarhons.

EPH10-19 is equivalent 1o EHw10-18,

LEPH & HEPH = Light and Heavy Extractable Petroleum Hydrocarbans,

‘Results are expressed as milligrams per dry kilogram except where noted.
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File No. W5500
Appendix 1 - QUALITY CONTROL - Replicates

Sediment/Soil’? SED0O2 SEDQ2
05-10-04 QC#
467787
Physical Tests
Moisture % 74.2 72.8
Extractable Hydrocarbons
EPH10-19 <200 <200
EPH19-32 570 650

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 Exiractable 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 Extract: 40 days
Reference: EPA

Laboratory Location: ALS Environmental, Vancouver
Extractable Hydrocarbons in Water

This analysis is carried out in accordance with the British 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 resulis include Polycyclic Aromatic Hydrocarbons
{PAH) and are therefore nol equivalent to Light and Heavy Extractable Petroleum
Hydrocarbons (LEPH/HEPH).

Recommended Holding Time:
Sample: 7 days Extract: 40 days
Reference: BCMELP

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 calcutate 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 Extract: 40 days
Reference: EPA

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 setto 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 sediment/soil 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 Extract: 40 days
Reference: BCMELP

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 Extract: 40 days
Reference: EPA

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 (BCMELP) Analytical Method for Contaminated Sites "Extractable
Petroleum Hydrocarbons in Solids by GC/FID, Version 2.1 July 1292", 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

MOE-2014-00237
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File No. W5500
Appendix 2 - METHODOLOGY - Continued

Petroleum Hydrocarbons (LEPH/HEPH).

Recommended Holding Time:

Sample: 14 days Extract: 40 days
Reference: BCMELP

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. Sediment/Soil 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 sediment/soil 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 Extract; 40 days
Reference: BC WLAP

Laboratory Location: ALS Environmental, Vancouver
Light and Heavy Extractable Petroleum Hydrocarbons in Solids

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 ID:

ALS Sample ID: W5500-T--1
File Name: IAChromigc21\datalge21_08octA.0039.RAW
Run Information: Acquired on GC 21, 09/10/2005 2:30:03 AM
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[---nC10 nC19 nC32----Surrogate |
e Gasoline------| | Heavy Olls >
< Diesal ]

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 C386 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.

Printed on 1110/2005 11:52:22 PM Page 1 of 1
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Chrom Perfect Chromatogram Repori

ALS Environmental - Hydrocarbon Distribution Report

Client Sample ID:

ALS Sample ID: W5500-T--2
File Name: INChromigc21\data\gc21_080ctB.0040.RAW
Run Information: Acquired on GC 21, 09/10/2005 2:49:40 AM
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Sample Amount = 525.0 (g ormL)

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.

Printed on 11/10/2005 11:52:34 PM
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Chrom Perfect Chromalogram Report

ALS Environmental! - Hydrocarbon Distribution Report

Client Sample ID:

ALS Sample ID: W5500.-T--3
File Name: I\Chromigc21\datalgc21_08octA.0040.RAW
Run Information:; Acquired on GC 21, 09/10/2005 2:49:40 AM
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- Sample Amount = 520.0 (g ormL)
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-Heavy Oils >

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.

Prnted on 11/10/2005 11:52:28 PM
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Chrom Perfect Chromatogram Report

ALS Envirecnmental - Hydrocarbon Distribution Report

Client Sample ID:

ALS Sample ID: W5500-T--4
File Name: I\Chrom\gc21\data\gc21_080c¢tB.0041. RAW
Run Information: Acquired on GC 21, 09/10/2005 3:09:23 AM
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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.

Printed an 11/10/2005 11:52:47 PM Page 1 of 1
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ALS Environmental - Hydrocarbon Distribution Report

Client Sample 1D:

ALS Sample |ID: W5500-T--74#SIL
File Name: [A\Chromigc21\data\ge21_11octB.0042. RAW
Run information: Acquired on GC 21, 12/10/2005 10:51:38 AM
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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 bottorn 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.

Printed on 12/14/2005 11:34:56 PM
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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: IAChromigc22\dataige22_120c¢tB.0022.RAW
Run Information: Acquired on GC 22, 12/10/2005 6:45:19 PM
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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. Surrogaie compounds are added to all samples as a
component of guality 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.

Printed on 13/10/2005 2:06:17 PM Page 1 of 1

MOE-2014-00237
Page 162




Chram Perfect Chramatagram Repart

ALS Environmental - Hydrocarbon Distribution Report

Client Sample I1D:
ALS Sample ID: W5500-T--9

File Name: IA\Chrom\gc21\data\gc21_13octB.0026.RAW
Run Information; Acquired on GC 21, 14/10/2005 1:21:43 AM
500 -
450
400
350
_-‘é‘ 300
2
=
% 250
§ 200
150
100 (\U
e LLA@JL,MLJM)\M&LWJ-JM kﬁjk ]
T N T T T T T I

T T T T T T T
20 0 4.0 5.0 6.0 7.0 8O 20 10.0
Time - Minutes

[---nC10 nC19 nC32----Surrogate---—----—--meemmeeareemn t
Lmmmeeen Gasoline---—-| | Heavy Qils >
e Dig8B-mrmmmmmararamm s oo (

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.

Printad on 14/10/2005 3:44:17 PM Pape 1 of 1
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ALS Environmental - Hydrocarbon Distribution Report

Client Sample ID:

ALS Sample ID: WS5500-T--10#SIL
File Name: I\Chrom\ge21\datatgc21_110ctA.0044. RAW
Run Information: Acquired on GC 21, 12/10/2005 11:30:55 AM
500
450
400
350 -}
-‘_-0” 300~
2
s
é 250
gzom
100+
TR FVNe IV FTIV]
e A
G- T " T y T y T 7 ; y ; T T T T T
. 20 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Time - Minules
|---nC10 nC19 nC32-—--Surrogate
Cemee(GASONING e+ | - Heavy Oils >
< --Diesel {
Sampie 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,
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 petrotleum 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 functicn of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

Printed on 12/10/2005 11:36:13 PM
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1988 Triumph Street, Vancouver, BC Canada V5L 1K5 Tel: 604-253-4183 Toll Free: 1-800-665-0243 Fax: 604-253-6700
ALs)ALS Environmental #2- 21 Highfield Circle SE, Calgary, AB Canada T2G 5NE Tel: £03-214-5431 Toll Free: 1-866-722:623 Fax 403-214-5430

WWW-BIS-EHVITO .COM

exceflence in analytical testing #2 - 8820 100th Street, Fort St John, BG Canada V1J3W9 Tel: 250-785-8281 Fax: 250-785-8286

SEND REPORT TO: CHAIN OF CUSTODY FORM e | or 2
CLIENT: /’é’)ﬁh’)&ka Bairn chemn _ _
ADDRESS: 250 — /350 /gurmr/ -5—7‘{ : ANALYS‘S‘REQ?ESTED":" =
crry:_Vaniouye s prov: __ B posaL cone: Y& Z 2443
reLEpHONE: G044 6F- D%’-/ eax: 694~ CEF-DHZe  conmer. e Mrb N 3
PROJECT NAME & NO. /%wm sgﬂ/ Metgries 6‘”90/.0/ SAMPLER: i@&%[q_ a“ “é;:“ ‘\‘\
QUOTE NO.: PO NO.: | ALS CONTACT: i Q E
REPORT FORMAT.  §2"HARDCOPY i EMAIL - ADDRESS: S'C/bma/ﬂi@ /(émh’wmdmy }\j:-\ S| e g
O FAX [ZEXCEL §J POF [ OTHER: E:I Q% (LU \w“{
Al
RTINS E ok Y~y o ] &5 o
R i R e e I I I ——— .
6 w o\ Docsio-of v v ), %’, & et
Swd2 dis 5 o ZLF
> < 03 v ' 7
; _ A/ 0 VT 2-d TAT
', Sw o6 ] “ ( ot 7o
z Siwo7 v v ),
“ SED O | ZooS-o.0Y Satimd| | | |V 7
— v
SEDO2 | i [ 3-A AT
SEpo3 { Vv e e ‘( NG
. v g
TURN AROUND REQUIRED: [] ROUTINE [-RUSH - SPECIFY DATE: Qggag[e.; (surcharge may apply) RE D BY :ﬂ:{)""é oG |RECENED BY@‘L :::::4%_( 0{ s 4
SEND INVOICE TO: g2 SAME AS REPORT INVOICE FORMAT: (7’HARDCOPY [ PDF [ FAX FELNGRIRHED BY BATE NECENED B SRTE
[] DIFFERENT FROM REPORT (provide details below) - -

SPECIAL INSTRUCTIONS:

-

COOLER SEAL INTACT?

. SAMPLE TEMPERATURE; & °C | COOLING MEFHOD?
O YES [3J NO E’N/A FROZEN? [ YES ¥ NO 7] ICEPACKS | [, J6E [] NONE

FOR LAB USE ONLY |

'ALS COPY

SEHP AP BERGER FOR SOURCE VERSIONR_07



_ 1998 Triumph Sireet, Vancouver, BC Canada YSL 1S Tek 604-253-0188 Toll Free: 1-800-6650243 Fax 6042536700
A LSYALS Enurrunmenta! #2- 21 Hightield Circts SE, Culgary, AB Canada TZGENE Tek 408-214.5401 Toll Free: 18667226231 Fax 4032145430
excelience in analytical testing #2 - 8820 100th Siraet, Fort 8t Jobn, BC Canade V1J IWD Tek 250-7856291 Fax 250-795-6286

www.alsenvire.com
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CUENT E AAGI T M:m(«&m — e

sopess, G0~ 1350 Zovrmpod SL. ~  [ANALYSIS REQUESTED: T T
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: . O 2 . o] 0 ,

TELEPHONE: G- G- bax: GO GEF-0F30 conmacr Sobasn @f?ég R TN

PROJECT msﬁs&m;&&n@%c&m‘a&w%wm S. Bewnglsa a: a N

QUOTE KO.: PO NO.: ALS CONTACT: 13: \\ ﬂ%

REPORT FORMAT:  {"HARDCOPY L EMAIL - ADDRESS: S‘c_}‘u&éﬁ%@ Kol L0 ::: & Ne N

O] FAX [-EXCEL [ PDF [ OTHER: \%‘ %’i }LS X

V0o v b E)
R | 34 AT
Vs \
vVivi LAY )

FOR LAB USE ONLY

' REL] B |oATE RECEVED BT [ORELS o r |
TURN AROUND REQUIRED: [ ROUTNE 57" RUSH - SPECIFY DATE: _ Ge2_jna L @€ (surcharge may ) ] e s afos e 0 S{; i?;i 0

SEND INVOICETO: {2 SAME AS REPORT INVOICE FORMAT:  [Q/HARDCOPY [ POF [J] FAX R S5 ATE RECEVED BY: HE
T] DIFFERENT FROM REPORIT (provide defails beiow) ‘ : S , -
SPECIAL INSTRUCTIONS: = - :
- i FOR LAB USE ONLY

- COOLER SEALINTAGT? | SAMPLE TEMPERATURE &5 °C | COOLING METHOD?
- [IYES [INO [ZPNA | FROZEN? [] YES &3 NO K51 b dsE, [ NONE
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Analysis Report E/'\I\Fjr ° CANTEST LTD.

Prolessional
REPQRT ON: Analysis of Water Samples

Analylical
Sarvices
REPORTED TO: Hemmera Envirochem Inc.
Suite 250 ) 4606 Canada Way
1380 Burrard Street : Burnaby, B.C.
Vancouver, B.C. V5G 1KS
Fax: 604 731 2386
Att'n: Stefan Quaglia Tel: 604 734 7276
CHAIN OF CUSTODY: 120334 : 1800 665 8566
PROJECT NAME: Morning Star
PROJECT NUMBER: 647-001.01
P.O. NUMBER: 1893
NUMBER OF SAMPLES:5 : REPQRT DATE: October 19, 2005
\ DATE SUBMITTED: October 6, 2005 GROUP NUMBER: 61007002

SAMPLE TYPE: Water

| NOTE: Results contalned in this report refer only to the testing of samples as submitted. Other
Information is available on request.

‘ TEST METHODS:

Volatile Organic Compounds in Water and Scil - analysls was performed ysing 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-Analytical Method 2 “Volatile Hydrocarbons In Water by GC/FID" and CSR-Analytical Method 5
‘ "Calculation of Volatile Petroleum Hydrocarbons in Sollds or Water (VPH)” approved August 12, 1999, The method

Involves sparging/collection using a Purge & Trap apparatus with GC/MS analysls; VH components rangtng from C6 to

C10 are quantified against m-xylene and 1,2,4-trlmethylbenzene, VPH is calculated by subtraction of specifted MAH
compounds from VH concentrations.

Extractable Petroleum Hydrocarbons and Light and Heavy Extractable Petroleum Hydrocarbons in Water -

; analysis was performed using B.C. MOELP CSR-Analytical Method 4 "Extractable Petroleum Hydrocarbons In Water by

i GC/FID" and CSR-Analytical Method 6 "Calculation of Light and Heavy Extractable Petroleum Hydrocarbons in Solids or
Water (LEPH & HEPH)". The method Involves BCM extraction and GG/FID analysis. EPH components ranging from C10 to

| C19 and C19 to C32 are quantified against eicosane {n-C20). LEPH & HEPH are calctlated by subtractlon of specified
! PAH's.

Polynuclear Aromatic Hydrocarbons - analysls was performed 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)

 CANTESTLTD.

ee‘q_ Zhenyong Gao, M.Sc. Page 1 of 14
~~  Coordinator, Trace Organics
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REPORTED TO: Hemmera Envirochem Inc.

REPORT DATE: Qctober 19, 20056

GROUP NUMBER: 61007002

CANT=ST

Polycyclic Aromatic Hydrocarbons in Water

CLIENT SAMPLE sSwoi SwWo2 SWo3 SWo7
IDENTIFICATION:
DATE SAMPLED: Oct6/05 | Oct6/05 | Oct6/05 | Oct6/05
CANTEST ID: 510070003 | 510070004 | 510070005 | 510070006
DETECTION
ANALYSIS DATE: Oct13/05 | Oct13/05 | Oct13/05 | Oct13/os |-MIT

Benzo(a)pyrene

i

Total HMW-PAH’s 0.03

0.03

0.28

Results expressed as micrograms per liter {/g/L)
< = Less than detection [Imit

Page 2
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REPORTED TO: Hemmera Envirochem Inc.
REPORT DATE: October 19, 2005

GROUP NUMBER: 61007002

CANT=ST

Polycyclic Aromatic Hydrocarbons in Water

CLIENT SAMPLE EFFO1
IDENTIFICATION:

DATE SAMPLED: Oct 6/05
CANTEST ID: 510070007
ANALYSIS DATE: Oct 13 /05

DETECTION
MT

Tolat PAH's

Results expressed as micrograms per liter (z/g/L)
< = Less than detection limit

Page 3
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REPORTED TO: Hemmera Envirochem Inc. [:/\‘\rr;g ®

REPORT DATE: October 19, 2005

GROUP NUMBER: 61007002

Monocyclic Aromatic Hydrocarbons in Water

CLIENT SAMPLE SWoi Swo2 SWo3 SWo7
IDENTIFICATION:

DATE SAMPLED: Oct 6/05 Oct 6/05 Oct 6/05 Oct 6/05

CANTEST ID: 510070003 | 510070004 | 510070005 | 510070006 |—————
DETEGTION

ANALYSIS DATE: Oct7/0s | Oct7/05 | Oct7/05 | Oct7/os ||-MI

.

Ethylbenzene < < < < 0.1

98

Results expressed as micragrams per liter {L/g/L)
Surrogate recoveries expressed as percent (%)
< = Less than detection limit

Page 4
MOE-2014-00237
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REPQRTED TO: Hemmera Envirocham inc.

REPORT DATE: October 18, 2005

GROUP NUMBER: 61007002

CANT=ST”

Monocyclic Aromatic Hydrocarbons in Water

-

CLIENT SAMPLE
IDENTIFICATION:

FFFm

DATE SAMPLED:

CANTEST JD:

ANALYSIS DATE:

Oct /05

510070007J S
DETECTION

Oct7/05  |HMIT

fenes

107

Results expressed as micrograms per llter (zg/L)
Surrogate recoveries expressed as percent (%)
< = Less than detection limit

Page 5
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REPORTED TO: Hemmera Envirochem Inc.

REPORT DATE: QOctober 19, 2005

GROUP NUMBER: 61007002

CANT=ST

Extractable Petroleum Hydrocarbons {(EFH) in Water

CLIENT SAMPLE
IDENTIFICATION:

SAMPLE
DATE

CANTEST |
ID

EPHw10-19

EPHw13-32

49/l = micrograms per liter
< = Less than detection limit

Page 6
MOE-2014-00237
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REPORTED TQ: Hemmera Envirochem Ine,

REPORT DATE:  October 19, 2005

GROUP NUMBER: 81007002

CANT=ST

Extractable Petroleum Hydrocarbons - PAH Corrected in Waler

CLIENT SAMPLE
IDENTIFICATION:

SAMPLE
DATE

CANTEST

LEPHw {corrected
for PAH's)

HEPHw (corrected
for PAH's)

g/l = micrograms per liter
« = Lass than detection lImit

Page 7
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REPORTED TO: Hemmera Envirochem Inc. [jA‘\FJ ®

REPORT DATE:  October 19, 2005 i

GROUP NUMBER: 61007002

Batch Quality Control for Monocyclic Aromatic Hydrocarbons in Water (QC# 71524)

Parameter Blank (ug/L) | Blank Limits Dugllcate Duplicate Volatlles Volatiles ‘
(R.P.D.) Limits Water Splke | Water Spike
510070007 (% Recovery)| Limits

ug/L = micrograms per liter ‘ ;
R.P.D. = Relative Percent Dlfference

NG = 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
MOE-2014-00237

Page 174 @



REPORTED TO: Hemmera Envirochem inc.
REPORT DATE:  Ociober 19, 2005

GROUP NUMBER: 81007002

CANT=ST

Instrument Quality Controf for the GC/MS/FID (344) w/ P&T (341) (QC# 144183)

QC Type: Dotection Limit Check Standard

Parameter

% Recovery

Limits

Wolatile

Page 9
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REPORTED TO: Hemrmera Envirochem inc. M &

REPORT DATE: October 18, 2005

GROUP NUMBER: 61007002

Batch Quality Control for Extractable Petroleum Hydrocarbons (EPH} in Water {QC# 71386)

Parameter Blank {ug/L} Blank Umits
EPHWI0-19
EPHwW19-32 < 250 | 250

ug/L = micrograms per liter

Page 10

MOE-2014-00237
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REPORTED TQ: _ Hammera Envirochem Ing. U\m @

REPORT DATE: October 19, 2005

GROUP NUMBER: 61007002

Instrument Quality Control for the HP58530GC +ECD(PCB) or FID(EPH) {(QC# 143981)

QG Type: Detection Limit Check Standard

Paramater % Recovery |Limils J

153} 9
PHw19-32 84

Page 11
MOE-2014-00237

Page 177 @



REPORTED TO: Hemmera Envirochem Inc.

REPORT DATE: Qctaber 19, 2005

GROUP NUMBER: 61007002

CANT=ST .

Batch Quality Control for Polycyclic Aromatic Hydrocarbons in Water {QC# 71391)

Parameter

Blank (ug/L)

Blank Limits

Spike (%
Rgcow(ary)

Splke Limits \

ug/L = micrograms per liter

Page 12
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REPORTED TO: Hemmera Envirochem Inc.

REPORT DATE:  October 18, 2005

GROUP NUMBER: 61007002

CANT=ST

Bateh Guality Control Frequency Summary

TEH/EPH Water Preparation {(Batch# 71386)

QC Type

No. Samples

Blank it At
Method Performance Check Spike

1

PAH’s in Water Sample Prep (Batch# 71391}

QC Type

No. Samples

Volatiles Analysls (Batchi# 71524)

Nao. Samples

Voratil
Duplicate

TEH/EPH Wator Preparation (Batch# 71386)

]GC Type

No. Samples

[BatcH Size

PAH's in Water Sample Prep (Batch# 71301)

VGG Type

No. Samples

1]

{Continued on next page}

Page 13
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REPORTED TO: Hemmera Envitochem Inc, m ®

REPORT DATE: Qctober 19, 2005

GROUP NUMBER: 51007002

Batch Quality Control Frequency Surmmary

Volatlles Analysis (Balch# 71524}

No. Samples t

|

Page 14
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AFVRVETE R GEN T RTINS T I W T

‘ | Client Name:* | Posust Code” I

CHAIN OF CUSTODY RECORD | ® i | ‘
HEMMERA ENVIROCHEM INC, i V6Z 2&2 il °

4806 Canada Way Street Address {including suite N City: RESULTS

m ggi?gﬂ B< SUITE %M % Mﬁl VANCOUVER REQUESTED BY:
Telephone:* | E-Mail Address (Required for "AutoEmail” Repars)
Tok; 604 7347278
Fax:  604.731.2386 {604) 669-0424 {694} £69-0430 l gﬂb‘ﬁq[&i@ Wmt 1&]

1 20 33 a Toll Frae:  800.665.8566 Contact Mams:™ ) Sampler’ :?N'ame [ y onth  Year ]
WHW.CAMESt.oom g%@m@ qu gq‘ L. / {{2{ MS é -ﬁﬂ}-r
cantest@eantast.com , Project Mame: ﬁ rrojest Number: 1 uctatiGiKurmber: - P.O. Number | (Surchargr.; May Apply)

_ 17 7 i ¢ O] iinitdbitis
Special insfructions: E— AutaFax | AutoEmafi [:Rewm Coater E Ship Sampling Containers o Eé " %Q " E
- {please specify below) [t £ o5 ol 8 ¥
5 G AR 9§ g 30,
glg 3T 8 gl 3 2 E
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Swol A Vv v ¥ 4
Swo2 v M v R
S Y 3 UV v 3
A L - 4
Sw s vivi M e
= s F
w7 vV v
E}’:E@i ; 3
‘ o :-. i ‘(‘4 ] i E I : . : i E
Refinquished by: W /(I Date / Tipe tﬂeoz%ved by "Jc Required Fisld ; Total Number of Containers: llé
wﬁ{ i @: o5 | 14350 | | | e
Method of Shipment: Waiybilt Ne.: : | Recelved for Lab by v‘? Datg me 4y . | You will b paid directly by our cdient:
| Skipped by: Shigment Condition " time Company Name:
Address:
Postal Code:

| Fax:
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w CANTEST
CHROMATOGRAM COVER SHEET bo o

CONTACT COMPANY NAME
Seean QUASRLLA LOY -~ 669 - DYRO
FAX NUMBER DATE - PGS INCL. COVER
poY - 6EG o430 geT 3ol R

FROM . RETURN FAX TELEPHONE
CANTESTLTD 604 731 2386 ' 604 734 7276
SUBJECT

Chromatogram{s)

Please find the attached chromatograms associated with:

CANTEST Group # é)l ORY) fan O O D\

.................................................................................

Your Project Name ........... W\brr\\ﬁ : 8’%&(_ ..................
Your Project Number (o Lt'\:\_ o) \ . Ol

.........................................................................................

BAMPIE MALTIX vt e ettt aseeeeemresstreesesssrensessserrsreresrs ereeeenenen

The originals will follow with the report,

www.cantest.com

Head Office; Victoria: Kelowna: Winnlpeg: Toronto:

4606 Canada Way 1102 - 4464 Markham St. 1328 Land Road Unit D ~ 575 Berry St. 18 Inkpen Lane
Burnaby, BC V5G 1K5 Victoria, BC VBZ 7X8 Kelowna, BC V1P K9 Winnipeg, MB R3H 1A7 Whitby, ON L1R 2HZ
Tel: 604 734 7276 Tel: 250 385 6112 Tel: 250 765 7501 Tel: 204 772 7276 Tel: 905665 5556
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Sample Name: 510070005

Injection Date
sample Name
Acy, Operator

Acqg. Method
Last changed

Analysis Methad
Last changed :
Total Extractable

e —

: 10/12/05 2:24:30 PM

: 26>HPCHEM\1\METHQ$S\!E?&;M

: g&)HPCHEM\l\METEOQS\EEPHWAP.M '

et
TR WL s

510070005 seq. v ég ‘

: vial ¢ QD

pcn mi s 1 l ()C):1“§)C):Zu
Inj volume : 2 pl

12/05 2:18:21 PM by.gcn
{modified after Toading

Pemio)

OCT | F

14/05 8:07:54 AM by pen ) )
soils and waters are extracted using methylene chloride and

Hydrocarbons.

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.
) 2 a8 8 2 3 g
s g g g & g 5
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S MOE-2014-00237

EPH FID-A 10/14/05 8:12:44 AaM pcn
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Data

EPH FID-A 10/14/05 B:14:06 AM pcn

File D:\HPCHEM\1\DATA\051011A.5\024F4701.D

Injection Date
sample Name
Acq. Operator

Acq. Method
Last changed

Analysis Method

Last changed
Total Extracta

: D
I
(

1 DI \HPCHEM\1\METHODS\ {EPH_AP.M
: 10/14/05 8:07:54 AM by pcn
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.

ble

: %366%68873:37:09 PM Seq. L1n$ : gz

: Vial i

! pcn . inj ¢ 1 C) I OO%O
Inj volume ; 2 pl

:>HPCHEM\1\METHODS\!EPH.M
0/12/05 3:31:05 PM by pcn
modified after loading

sample Name: 51007000
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§ Analysis Report ' E/\|\n-_-j ° CANTEST LTD.

Protassional

REPORT ON: Analysls of Water Sample Analytical
Services
REPORTED TO: Hemmera Envirochem Inc.
Suite 250 4608 Canada Way
1380 Burrard Street Burnaty, B.C.
Vancouver, B.C. : V5G 1K5
VBZ 2H3 RECHVED ; Fax: 604 731 2386
0CT 3 >
Att'n; Stefan Quadlia 1 28% Tel: 604 734 7276
CHAIN OF CUSTODY: 120332 . , 1800 665 8566
PROJECT NAME: ~ Morning Star :
PROJECT NUMBER: 647-001.01
P.0. NUMBER: 1893
NUMBER OF SAMPLES: 5 REPORT DATE: October 19, 2005
" DATE SUBMITTED: October 11, 2005 GROUP NUMBER: 61011026

SAMPLE TYPE: Water

NOTE: Resuits contalned in this report refer only to the testing of samples as submitted, Other
Information Is avallable on request.

TEST METHODS:

Volatile Organlc Compounds in Water and Soil - analysis was performed using procedures based onU,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-Analytical Method 2 “Volatlle Hydrocarbons In Water by GC/FID" and CSR-Analytical Method 5
"Calculation of Volatile Petroleum Hydrocarbons in Sollds or Water (VPH)" approved August 12, 1999. The method
involves sparging/collection using a Purge & Trap apparatus with GC/MS analysis; YH components ranging from C6 10
C10 are quantifled agalnst m-xylene and 1,2,4-trimethylbenzens. VPH Is calculated by subtraction of specified MAH
compounds from VYH concentrations.

Extractable Petroleum Hydrocarbons and Light and Heavy Extractabte Petroleum Hydrocarbons in Water -

analysls was performed using B.C. MOELP CSR-Analytical Method 4 "Extractable Petroleum Hydrocarbons In Water by
GC/FID" and CSR-Analytical Method 6 "Calculation of Light and Heavy Extractable Petroleum Hydrocarbons In Solids or
Water (LEPH & HEPH)". The method involves DCM extractton and GC/FID analysls. EPH components ranging from C10 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 performed 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.

P —

» Zhenyong Gao, M.Sc. _ Page 1 of 12
&~ Coordinator, Trace Organics
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REPORTED TO: Hemmera Envirochem Inc,

REPORT DATE: October 19, 2005

GROUP NUMBER: 61011026

CANT=ST

Polycyclic Aromatic Hydrocarbons in Water

SwWo2

acenaphtﬁyiene < <

Acenaphthene
IO
Ff@enanthyeﬁe

th

i[_)ibenz{é_,ﬁ}énfhréﬁﬁérié

H.
Total HMW-PAH's
H

A=

CLIENT SAMPLE 'SW 01 SW 03 SW 07

IDENTIFICATION:

DATE SAMPLED: | oct7/05  [oct7/os | Oct7/05 | Oct7/05

CANTEST ID: 510110100 | 510110101 | 510110102 | 510110108 |
DETECTION

ANALYSIS DATE: Oct13/05 | Oct13/05 | Oct13/05 | Octisfos | -MIT

Nap

Results expressed as micrograms per lter {Lg/L}
< = Less than detection limit

Page 2
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REPORTED TO: Hemmera Envirochem Inc. E/\I\“:SI'@

REPORT DATE: Qctober 19, 2005

GROUP NUMBER: 61011026

Polycyelic Aromatic Hydrocarbons in Water

CLIENT SAMPLE Effo1

IDENTIFICATION:

DATE SAMPLED: “ Oct 7/05

CANTEST ID: ' 510110104 || —
DETECTION

ANALYSIS DATE: Oct13/05 |MMIT

:'I5'i'benz(a,h)anthracene < 0.02

Results expressed as micrograms per liter {ug/L}
< = Less than detection limit
Sample# 510110104 - Detectlon limits adjusted: Limited sample volume

Page 3
MOE-2014-00237
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REPORTED TO:

REPORT DATE:

GROUP NUMBER: 61011026

QOctober 18, 2005

Hemmera Envirochem Inc.

Monocyclic Aromatic Hydrocarbons in Water

CLIENT SAMPLE SW 01 SW 02 SWo3 SwWo7

IDENTIFICATION:

IDATE SAMPLED: Oct7/05 | Oct7/05 | Oct7/05 | Oct7/05

CANTEST iD: 510110100 | 510110101 | 510110102 | 5101 1o1oﬂ—
7 DETECTION
ANALYSIS DATE: Oct13/05 | Oct13/05 | Oct13/05 | Oct13/o5 ||-MIT

Xylenes
V

Results expressed as micrograms per liter {¢7g/L)
Surrogate recoveries expressed as percent (%)

< = Less than detection limit

Page 4
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REPORTED TO:  Hammmera Enwirochem Ing, U_\I\“?SI‘@

REPORT DATE: Cotober 19, 2006

GROUP NUMBER: 61011026

Monocyclic Aromatic Hydrocarbons in Water

CLIENT SAMPLE ffo1
IDENTIFICATION:

DATE SAMPLED: Oct 7/05
CANTEST ID: 5101 wmﬂl
ANALYSIS DATE: E Oct 13/05

DETECTION
LIMIT

‘Brumof uorobenzane 101

Results expressed as imdcrograms per liter {(Lg/L)
Surrogate racoveries expressed as percent (%)
< = Less than detection lhinit

Page 5
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REPORTED TO: Hemmera Envirachem Inc.

REPORT DATE: Octaber 19, 2005

GRCUP NUMBER: 61011026

CANT=ST

Extractable Petroleum Hydrocarbons (EPH) in Water

CLIENT SAMPLE
IDENTIFICATION:

SAMPLE
DATE

CANTEST
ID

EPHw10-19

EPHw19-32

1510110103

Hg/L = micragrams per liter
< = Less than detection limit

Page 6
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REPORTED TO: Hemmera Envirochem Inc. [j/\l\“_:ﬂ ®

REPORT DATE:  October 19, 2005

GROUP NUMBER: 61011026

Extractable Petroleum Hydrocarbons - PAH Corrected in Water

CLIENT SAMPLE SAMPLE |CANTEST | LEPHw (comected | HEPHw (corrected
IDENTIFICATION: DATE | ID for PAH's) for PAH's)

H#g/L = micrograms per liter
< = Less than detection limit

Page 7

MOE-2014-00237

Page 191 ;%



REPORTED TQ: Hemmera Envirochem Inc. (:‘Al\rl?sr ®

REPORT DATE: October 19, 2006

GROUP NUMBER: 61011026

Batch Quality Control for Monocyclic Aromatle Hydrocarbons in Water (QC# 71622)

Parameter . Duplicate Dupllcate 3
{&B,Ez,} Limits |
510110104

Benze

Ethy

Toltls

ug/L = micrograms per liter

R.P.D. = Relative Percent Difference

NC = Not Calculated. Duplicate sample results were less than the detection imlt. Relative Percent Difference calculation
is not defined for analyte lavels of less than detection limit.

Page 8
MOE-2014-00237
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REPORTED TO:  Hemmerag Envirochem inc.
REPORT DATE: Oclober 19, 2008

GROUP NUMBER: 861011026

CANTEST:

Batch Quality Control for Extractable Petroleum Hydrocarbons (EPH) in Water (QC# 71507)

Parameter

Blank {ug/L}

Blank Limits

ERHW10-19
EPHw16-32

ug/L = micrograms per liter

Page 9
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REPORTED TO: Hemmera Envirochem [nc. m @

REPORT DATE: October 19, 2005

GROUP NUMBER: 61011026

Batch Quality Control for Polycyclic Aromatic Hydrocarbons in Water (QC# 71568)

[

Parameter Blank (ug/L) |Blank Limits |Spike (%

Spike Limits
Recovery)

By

Iégnzo(a}anthracene < 0.01 0.01 102

ug/L = micrograms per liter

Page 10
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REPORTED TO: Hemmera Envirochem Inc. E/\N-IESI. ®

REPORT DATE; October 19, 2006

GROUP NUMBER: 61011026

Batch Quality Control Frequency Summary

TEH/EPH Water Preparation (Batch# 71507)

| QC Type No. Samples

Methed Performance Check Splke 1

PAH's in Water Sample Prep (Batch# 71566)

QC Type No. Samples

Volatlles Analysls (Batch# 71622)

QC Type No. Samples

TEH/EPH Water Preparation (Batch# 71507)

QC Type |‘ Mo. Samples

HQC Type _ No. Samples

(Continued on next page)

Page 11
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REPORTED TO: Hemmera Envirochem Inc. - m @

REPORT DATE:; QOctaber 19, 2005

GROUP NUMBER: 61011026

Batch Quality Control Frequency Summary

Volatlles Analysls (Batch# 71622)

rQC Type No. Samples

Page 12
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ient N o Postal Cade”
CHAIN OF CUSTODY RECORD || Cfetheme ‘ ostal Cede” U2 page |_ot_/ |
HEMMERA ENVIROCHEM INC, VeZ 265 i
4606 Canada Way Street Address (including suitt O [ $50 g“ rrgrd City: RESULTS
( IB\I \I I "5' VGRS SUITE. 380 - 1380 HORNRY S VANCOUVER REQUESTED BY:
Telephone:* Fax: - E-Mail Address (Required for "AutoEmail” Reports):
Tel: 604.734.7276 '
Fax: 504.731.2386 [604) 669-0424 {604} 669-0430 f? uq‘gf g hem merg g 12 lp @5
Toll Free: §00.665.8566 Cantact Name:* Sampler's Name: Day Month  Year
| Al
120332 A Stefan Quagl Kar( Kavensbergrn [/ Fohn by Kla2r Sdey TAT
cantest@cantest.com Project Name: \ " TProject Number: Quotation Nurmber?” P.C. Number (s._,rcrgrges May Apply)
mgrsag fy"ﬁ" é?'[?‘m[‘@ﬁ |H
Special Instructions: D AutoFax @AubEmail D Returmn Caoler Ship Sampling Cantainers ‘ Kl 1 - I o | w |
{please spacify below) E —® PR M
§ < [ f’rﬁ;q\( g 3 z|5 2| & 3.
y o. w g Slel= | 8 Z o
Va2 2ol Tel?| |el8E|E HE: < 2
[v 3 5| | [E|g|8 & g
FQRLABORAJORYUSEQ‘LYf Please circle options as appropriate mel- "’;’" = § 8 gg E 59_ g & E g ..(;
= = =z Q = S " -
Sample _‘ Date Sample é Eoogazggffx::o IE—% 3%
Identification” Sampled Type clmla|s = 1 e [ T oo
: M/DIY) 3|2|8|2|88 /8|« 2|25 2|5 4L |9 F| 5| 5|8 2|2
: v
Sk of Io/3/or water VYL }
S b 02 Vv v 3
s 07F 71 3
Se O 7 v v | [4
o vl v v 3
EFFs) \ ,
| | || L
-~ Date Time Received by; *= Required Field l‘ Total Number of Containers; 15
Method of Shipment 4 Waybill No.: Received for Lab byﬁ Date | ime «. You will be paid directly by our client: D
aCT /e ™1\ I3
Shipped by: Shipment Condition: Cooler opened by: Date ! Time Campany Name:
Address:

TAILOTE, TA 1 ALRie DEDADT

VEU LR | AR 5y

BINETE IFNT COPY/GENERAL INFORMATION

- | Phone:

Contact ’ Postal Code:

Fax:
MOE-2014-00237
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r} ‘

CHROMATOGRAM COVER SHEET

QOO0

CONTACT COMPANY NAME

Stephan Quag lia Hemmera vl cochen -
FAX NUMBER ! J DATE PGS INCL. COVER

koY  6ha o420 05 Ock \§ 2

FROM ' RETURN FAX TELEPHONE
CANTEST LTD 604 731 2386 604 734 7276
SUBJECT
Chromatogram(s)

Please find the attached chromatograms assoclated with:

CANTEST Group # ... 01010 A0

...............................................................................................

Your Project Name mo(nlf\j ..... 5‘(’&(“ ................................................

Your Project Number 047 -00l 0l

..........................................................................................

Sample Matrix WM :

.....................................................................................................

The originals will follow with the report.

www.cantest.com

Head Office: Victaria: Kelowna: Winnipeg: Toronto:

4606 Canada Way 1102 - 4464 Markham St. 1328 Land Road Unit D - 675 Berry St. 18 Inkpen Lane
Burnaby, BC V5G 1K5 Victoria, BC VBZ 7X8 Kelowna, BC V1P 1K9 Winnipeg, MB R3H 1A7 Whitby, ON L1R 2HZ
Teol: 604 734 7276 Tel: 250 3856112 Tel: 250 765 7501 Tel: 204 772 7276 Tel: 905 665 5556

MOE-2014-00237
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Pata File C:\EPCHEM\I\DATANOS1012B\0QS0B2101.D

‘|

(

pr Aokt

Injection Date
Sample Name
Acg. Operater '@
Aog. Method
Last changsd :
Analysis Method :
Last changed H

: C:\HPCHEM\1\METHODS\EPH. .M

Sample Name: 51011010¢

10/12/2005 9:11:43 PM Seq. Line
510110104 Location
pen Inj

Inj Velume

1071272005 6:32:11 PM by pon
CAHPCHEMNI\METHODS\EPHBP. M
10/18/2005 7:29:14 AM by pon
{(modified after loading)

3

+
.
-

1 ] mrEad T T IR T

21
Vial 20
1

ol

2wl Lloll o

Total Extractablie Hydrocarbons. Soils and Waters are extracted using methyiéne chloride and

then analyzed using an HPGC-PID. Calculatlons are based on an internal standard and reported

in uwg/lL for waters and uqu for soils.
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—
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Nov 7, 15:3% PST by: BAmandeep Nagra

TAUTOFAX

(15:44) Pg I o1 Y

CANTEST

A Member of the DWam Group
bllp:/ /wwe festing-labs.com

Date: November 7, 2005

To: Hemmera Envirochem Ine,
Att'n: Stefan Quaglia

From: Amandeep MNagra

Subject: Analytical Results

MESSAGE:

CanTest Lid,
Professional
Analytical
Services

4606 Canada Way
Burnaby. 8C

V53 1KS

Fax: 604 731 2386
Tel: 604 734 7276

1 B00 665 8568

The Best Pick-Up Line
in the Industry.

FREE sample pick-up and supply delivery throughout most
areas of the GVRD on 24 hours notice.

NOTE: This massage Is intended only for the uss of the individual or entlty to which it is addressed and contains information that is confidential. 1F the reader of this
massage Is nat the intended reslplent, or the agent respansible for delivering the massage to the Interded reclplant, your are hereby notified that any dlsclosue o
distribution of this communication is striotly prohiblted. If you have recelved Lhis communleation Inerror, please notlfy us Immediately by lelephone and return the origira

to us at tha above addrass by mall without making a copy, Thank you.

MOE-2014-00237
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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

(15:45) Pg 2 of 9

LANT=ST

Polycyclle Aramatic Hydrocarbons in Water

Total PAH's

CLIENT SAMPLE SwWo1 Swoz2 SW 03 sSwo7
IDENTIFICATION:

|
DATE SAMPLED: Oct 14/05 Cct 14/05 Qct 14/05 Qct 14/05
CANTEST ID: 510180144 510180145 | 510180146 510180147 —_—

DETECTION

ANALYSIS DATE: Oct22/05 | Oct22/05 | Qet22/05 | Qetzz/os | HMIT
Naphthalene < < < < 0.3
Acenaphthylene < < < < 0.1
Quinoline < < < < 0.5
Acenaphthene < < < < 0.1
Fluorene < < < < 0.05
Phenanthrene < < < < 0.05
Anthracene < < < < 0.01
Acridine < < < < 0.05
Total LMW-PAH's
Fluoranthene < < < < 0.04
Pyrene < < < < 0.02
Benzo{a)anthracene < < < < 0.01
Chrysene < < < < 0.01
Benzo(b)fluoranthene < < < < 0.01
Benzo(k)fluoranthene < < < < 0.01
Benzo(a)pyrene < < < < 0.01
Indeno(1,2,3-cd}pyrene < < < < 0.01
Dibenz(a,h)anthracene < < < < 0.01
Benzo(g,h,i}perylens < < < < 0.01
Total HUW-PAH's

Results expressed as micragrams per liter (ug/L)

< = Less than detection {imit

Page 3
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Nov 7, 15:3%9 PST by: Amandeep Nagra (15:45) Pg 3 ot ¥

REPORTED TO: Hemmera Envirochem Inc. | ;ol\ FS

REPORT DATE: October 25, 2005

GROUP NUMBER: &1018023

Polycyclic Aromatic Hydrocarbons In Water

CLIENT SAMPLE Swos Eff 01 W
IDENTIFICATION:
DATE SAMPLED: Oct 14/05 Oct 14/05
‘ CANTEST ID: | 510180149 | 510180150
| DETECTION
ANALYSIS DATE: Oct22/05 | Octzz/os | -MIT
Naphthalene < < 0.3
Acenaphthylene < < 0.1
Quinoline < < 0.5
Acenaphthene < < 0.1
Fluorene < < 0.05
Phenanthrene < < 0.05
Anthracene < < 0.01
Acridine < < 0.05
Total LMW-PAH's
Fiucranthene < < 0.04
Pyrene < < 0.02
Benzo(a)anthracene < < 0.01
Chrysene < < 0,01
Benzo(b)fluoranthene < < 0.01
| Benzo(k)flucranthene < < 0.01
I Benzao(a)pyrene < < 0.01
Indeno(1,2,3-cd)pyrene < < 0.01
| Dibenz{a,h)anthracene < < 0.01
‘ _ Benza(g,h,i)perylene < < 0.01
: Total HMW-PAH's
| Total PAH's

’ Results expressed as micrograms per liter (ug/L)
‘ < = Less than detection limit

Page 4
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Nov 7, 15:39 PST by: Amandeep Nagra (15:46) Pg 4 of 9

REPORTED TO:  Hemmera Envirochem Inc, EA!\FS

REPORT DATE: Cotober 25, 2005

GROUP NUMBER: 61018023

Monocyclic Aromatic Mydrocarbons in Water

CLIENT SAMPLE SWo SWoz SWoz SW 07
IDENTIFICATION:
DATE SAMPLED: Ot 14/08 Oct 14/05 Oct 14/08 Oct 14/05
CANTEST ID: 510180144 | 510180145 | 510180146 | 510180147 ——
A DETECTION
ANALYSIS DATE: Oct19/05 | Oct19/05  Oct19/05 | oct1g/os | -MIT
Benzene < < < < 1 oA
Ethylbenzene < < « < 0.1
Toluene < < < < o
Kylenes < < < < 0.1
Volatile Hydrocarbons VHwE-1¢ < < 150 < 100
VEHw < - 150 < 100
Styrene < < < < 0.1
Surrogate Recovery
Taoluane-d8 97 100 101 1¢11 -
Bromofiuorobenzane 80 94 103 a1 -
Results expressed as micrograms per liter {ug/L)
Surrogate recoveries expressed as percent (%)
< = Less than detection Hmit
Page §
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I,Nov 7, 15:39 P5T by: Amandeep Nagra (1i5:27) Pg 5 of ¥
i

REPORTED TC:  Hemmera Envirochem inc, m

REPORT DATE: Qctobar 25, 2005

GROUP NUMBER: 61018023

Monocyelle Aromatic Hydrocarbons in Water

CLIENT SAMPLE swos Eff 01

IDENTIFICATION:

DATE SAMPLED: Cet 14/06 Oct 14/05

CANTEST {D: 510180149 510180180 |
_ L DETECTION

ANALYSIS DATE: Oct10/08 | octig/os | HMIT

Bonzene < < 0.1

Ethylbenzene < < 0.1

Toluene < < 0.1

Xylenes < < 0.1

Volafile Hydrocarbons VHwE-10 | < < 100

VPHw < < 100

Btyrene < < | 0.1

Surrogate Recovery

Toluens-d8 go 101 -

Bromofiuorobenzense 93 a7 -

Results expressed as micrograms per liter (ug/L)
Surregate recoveries expressed as percent (%)
< = Leys than detection limit

1 Page 6
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Nov 7,

REPORTED TO:
REPORT DATE:

GROUP NUMBER: 61018023

15:39 PST by:

October 25, 2005

Hemmera Envirochem Inc.

Amandeep Nagra

(15:48) Pg 6 of ¥

- LANT=ST

Exiractable Petroleum Hydrocarbons (EPH) in Water

CLIENT SAMPLE SAMPLE |CANTEST | EPHw10-19 EPHW19-32
IDENTIFICATION: DATE ID

SW 01 Oct 14/05 [510180144] < 100 < 100
Swo2 Oct 14/05 1510180145 < 100 < 100
SW 03 QOct 14/05 |510180146 < 100 < 100
SW 07 Oct 14/05 (510180147 < 100 < 100
SWos Oct 14/05 |5101801449 < 100 < 100
Eff 01 Oct 14/05 |510180150 < 100 < 100
DETECTION LIMIT 100 100
UNITS Mg/l Hg/L

Hg/L = micrograms par liter
< = Less than delection limit

Page 7
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| .

J REPORTED TO: Hemmera Envirochem Ine.

REFORT DATE: October 25, 2005

‘ GROUP NUMBER: 61018023

Nov 7, 15:39 PST by: Amandeep Nagra

{15:48) Pg 7 ot ¥

LANT=ST

’ Extractable Petroleum Hydrocarbons - PAH Corrected in Water

| CLIENT SAMPLE ] SAMPLE |CANTEST | LEPHw (corrected| HEPHw (currected
IDENTIFICATION: DATE D for PAH’s) for PAH's)
’ SW 01 Oct 14/05 [510180144 < 100 < 100
SWo2 Oct 14/05 1510180145 < 100 < 100
SW o3 Oct 14/05 510180146 < 100 < 100
, SW 07 Oct 14/05 |510180147 < 100 < 100
sSW 08 Oct 14/05 |510180149 < 100 < 100
E¥ 01 Oct 14/05 |510180150 < 100 < 100
| DETECTION LIMIT 100 100
| UNITS HglL po/L

Ha/L = micrograms per liter
< = Less than detection limit

Page 8
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Nov 7, 15:39 PST by: Amandeep Nagra (15:49) Pg 8 of »

&
CANTEST LTD.
Analysis Report | /%I \I I - SI ,
Professional r

Analylical |

REPORT ON: Analysis of Water Samples sz:,?;-f
REPORTED TO: Hernmera Envirochem Inc. gi?gai;?g.dg.wav W

Suite 250 V5G 1K5

1380 Burrard Street

Vancouver, B.C. FAX: 604 731 2386

V6Z 2H3 TEL: 604 7347276

Att'n: Stefan Quaglia 1 BOO 665 8566

CHAIN OF CUSTODY: 120330

PROJECT NAME: Morning Star

PROJECT NUMBER: 647-001-01

P.O. NUMBER: 1893

NUMBER OF SAMPLES: 6 REPORT DATE: Octoher 25, 2005
DATE SUBMITTED: October 18, 2005 GROUP NUMBER: 61018023

SAMPLE TYPE: Water , ‘

NOTE: Results contained in this repori refer only to the testing of samples as submitted. Other
Informatian is available on request. ’

TEST METHODS: _ -

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-Analytical Method 2 "Volatile Hydrocarbons in Water by GC/FID" and CSR-Analytical Method
"Calculation of Volatile Petraleum Hydrocarbons In Sallds or Water (VPH)" approved August 12, 1999, The method
involves sparging/collectlon using a Purge & Trap apparatus with GC/MS analysis; VH components ranging from Cé to
C10 are guantified against m-xylene and 1,2,4-trimethylbenzene. VPH is calculated by subtraction of specified MAH
compaunds from VH concentrations.

Extractable Petroleum Hydrocarbons and Light and Heavy Extractable Petroleum Hydrocarbons in Water -

analysls was performed using B.C. MOELP CSR-Analytical Method 4 "Extractable Petroleum Hydrocarbons in Water
GC/FID" and CSR-Analytical Methad 6 "Calculation of Light and Heavy Extractable Petroleum Hydrocarbons in Solids r
Water (LEPH & HEPH)", The method involves DCM extraction and GC/FID analysis, EPH components ranging from C10*
C19 and C19 to C32 are guantified against elcosane (n-C20). LEPH & HEPH are calculated by subtraction of s;:met:li’l‘et]|
PAH's.

|
H
L

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. |

{Continued)

CANTESTLTD.

Zhenyong Gac, M.Sc. A Member Df:herDQ‘\.W Group Page 1 of 8
Coordinator, Trace Organics werw.lesing-labs.com

MOE-2014-00237 3
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Nov 7, 15:35% PSET by: Amandeep Nagra

L]

REPORTED TO: Hemmera Envirochem Inc.
REPORT DATE: Cotabar 25, 2005

GROUP NUMBER: 61018023

{15:50) Pg ¥ or ¥

CANT=ST

COMMENTS:
Samples received were at 11.6 degrees Celsius,
TEST RESULTS:

{See lllowing pages)

Page 2
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Postal Code”

H i A oarmos*
~-JAIL_FC__TOL_ RE__RD__ "™ N - - : Page | of
—_HEMNERA ENV'IHOCHT.‘W{I;;N e IR AT . S PR =
4606 Canada Way Street Address (including sutepu§n {2 50 Lanrard. City: RESULTS
| Al \I I"'JI AT A SUITE ) UORNB STREET VANCOUVER REQUESTED BY:*
Telephone:* E-Mail Address (Reqmred for “AutoEmail” Reports):
Tel; 804.734,7276
Fac  ooiravoss | (6041669-0424 | (604)669-0430 | S0y hemmerg, COm
1 2 0 3 3 0 Toll Free: 800.665.8566 Contact Name:* San-f‘ﬁler's
www.cantest comn 54*_2.{44 Q‘tmﬂlq ﬁ‘r"’\ "UU\"" //(“"‘{ I@-wen;éwgzn
cantest@cantest.com Project Name: Project Nurmber: [ Quotation Numbér: P.O. Number
_ Menaiag Sen 641~ 0ol -8/ ! ﬁ} T
I Special Instructions: D AutoFax EAutoEmaﬂ D Return Cooler |:| (spr,:g ssea?ngfgy gglr;t:i)ners d - [ El ,.,‘ s ‘ Iﬁ E ) 57 o el
o X\ags i e 3 | |3 25 3e 3
ik g gl . el 2| & g "
EZ.X‘V'DO‘\/ e o Y12 |42 E|B %E | g
\ SN ol 5. S|IE g B g’ 5| £
‘ FQR LABORAvTORY use @"’Y‘ Please circle options as appropriate s iy ] - £ § 8 w 3 § E § n(:.: E ‘g §
Z c| 3 =8 = =9 =]
Safl:nple ‘ Datels \ S$mple T | 3 E ala E 5% s E =™ =l i’ % al 2
|dentification* Sampled ype R c Y] = E(B|F|ala|k - 0 J|
© M/DIY) e 1 518 0/5(2/18 8w 2|2|5/8(94/8(2F|E B0 g2
Sw 6l 16/ 39/p5| 1nra F20 vivl v |7 7
(]
st @7 [ vivl Yl 3
Sw 03 v Y] |v H
S’ hr 0’?‘ v v (v 3
Sw pg vy v ;
o Ere ol v v_| MR }
| | ‘ ‘ \ ‘ ‘ | l ‘
Relinquished by: [ ﬂ bﬂ ate - | Time Received by: | Total Number of Containers; } 3'
Kw Gvpnr 2792mn Ot 1| " B:ov
“Method of Shiprent: Waybill No.: Received for v: Date | Time You will be paid directly by our client: ||
Cour e 1589 “180 5640 q/@sofz_ tef17 | s3eo
Shipped by Shipment Condition: Coaler opened by: ato T SZ\, Company Name:
Pﬁtv‘ﬂl o {‘@f‘ | 21 3&2” [g/ g? Address:
-»., kS 2

Contact: Postal Code:
74| Phone: Fax
i 3 ! MOF-2014-00237
DINK: (1 IENT COPYIGENFRAL INFORMATION Page 209
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CHROMATOGRAM COVER SHEET

CANT=ST

OO0

CONTACT COMPANY NAME
e gAY QUAGLA temm sz A
FAX NUMBER DATE PGS INCL. COVER
Lov-Lea - O30 OCT &y, 200" 3

FROM RETURN FAX TELEPHONE
CANTEST LTD 604 731 2286 604 734 7276
SUBJECT

Chromatogramis)

Please find the attached chromatograms associated with:

-
CANTEST Group # ... &7{0]& ..... OQ‘B ......................................
Your Project Name MQRN}N&&T@‘& .................
- O

Your Project Number ... é}%} ........ @@l .........................................

Sample Mafrix ..o \J‘) P\T‘é-&- ................................................

The originals will follow with the repost,

www.cantest.com ‘

Head Office: Victoria; Ketowna: Winnipeg: Toronto:

4606 Canada Way 1102 ~ 4484 Markham 8t 1328 Land Road Unit D~ 675 Barry St 18 Inkpen Lane
Burnaby, BC VEG 1KS Vietoria, BOVBZ 7X8 Kelowna, BOVIP 1KS Winnipeg, MB R3H 1A7 Whitby, GNLiR 2HZ
Tel: 604 734 7276 Tol: 250 385 6112 Tel: 250 765 7501 Tel: 204 772 7278 Tel: 905 665 5556
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Data File C:i\HFCHEM\1\DATANOS51019B\044F6801.D Sample Name: 510180177

Injecticn Date : 10/21/2005 11:06:50 AM Seq. Line : 68 !

Sample Wame : 510180150 Location : Vial 44 é / Ol 8 O 25
- Acqg. Operator ! pchn - Inj : 1
Inj Volume : 2 pl = '
Acg. Method : C:\HPCHEM\1\METHODS\EPH .M Hem 1ol *
Last changed v 10/21/2005 6:33:50 AM by pcn
Analysis Method : C:\HPCHEM\1\METHODS\EPHAP.M ) !
Last changed : 10/21/2005 1:48:13 PM by pcn D% O('ql’z"’LP E

(modified after loading)
Total Extractable Hydrocarbons. Soils and Waters are extracted using methylene chloride and

then analyzed using an HPGC-FID. Calc¢ulations are based on an internal standard and reported
in ug/L for waters and ug/g for soils,
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Data Eile CoNHPCHEM\INDATANOB1019BA\042F6501.0 Sanmple Name: 510170151
i_

Injection Date 1 10/21/2005 9:12:57 AM Seq. Line : 65
Sample Name 1 510170151 Location ¢ Vial 42
Acqg, Operator ! pen ind 1

Inj Volume : 2 pl
Acg. Method ¢ Ci\HPCHEMM\I\METHODS\EPH.M
Last changed ¢ 10/21/2005 6:33:50 AM by pon
Bnalysis Method : C:\HPCHEMAI\METHODS\EPHAP .M
Last changed ¢ 1072172005 1:48:56 PM by pon

, {modified after loading)

Total Extractable Hydrocarbons, Bolls and Waters are extracted using methylene chloride and
then analyzed using an HPGC-FID, Calculatious are based on an internal standard and reported
in ug/L for waters and ug/g for solls,
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