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The Wek'eezhii Land and Water Board (WLWB) received a request from Diavik
Diamond Mines (2012) Inc. (DDMI) on June 9, 2016, to amend their Surveillance
Network Program (SNP). DDMI's request, in the form of a track-changed
document, is available on this Item for Review. Reviewers are requested to
provide any comments and recommendations to the Board on DDMI's SNP
Amendment Request via the Online Review System.
**Please note that DDMI has proposed the Carbon Range of C6-C32 for the
analysis of Total Petroleum Hydrocarbons as required by the SNP (see document
titled "Additional Information"). Reviewers are requested to provide any comments
and recommendations to this definition.
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Comment Summary

ID

Topic

Reviewer Comment/Recommendation

1

General File

Comment (doc) Cover Letter
Recommendation

ID

Topic

Reviewer Comment/Recommendation

1

General File

Comment (doc) ECCC cover letter
Recommendation

2

DDMI's SNP
Amendment
Request
document,

Comment Footnote b (iii) on page 10
references Biological Test Method
EPS1/RM/25. The spelling of the test
organism species is incorrect.

Proponent Response

Proponent Response

July 18: This recommendation is for
the Board.

Footnote b
(iii), page 10

Recommendation DDMI's SNP
Amendment Request document should be
updated with the correct spelling of the
test organism, i.e., Pseudokirchneriella
subcapitata.

3

Letter issued
from the
WLWB Board
to DDMI on
Oct 15, 2008
DDMI's SNP
Amendment
Request
document,
SNP Station
1645-19
(effluent
mixing zone in
Lac de Gras)
footnotes,
page 11

Comment The letter issued by the WLWB
Board on October 15, 2008 stated: "the
Board has determined that it is not
feasible for DDMI to implement a protocol
for routine chronic toxicity testing of
Hyalella azteca on samples of water from
SNP 1645-19. DDMI is now required to
submit its recommendations of other
options for addressing toxicity to ionized
ammonia in Lac de Gras". Accordingly, the
requirement for chronic toxicity testing
has been removed from DDMI's SNP
Amendment Request document. However,
the document does not discuss alternative
options. This item should be addressed.
Recommendation Update the status of
alternative options to address toxicity of
ionized ammonia in Lac de Gras as
referenced.

July 18: DDMI collects quarterly
toxicity samples from 100% effluent at
SNP stations 1645-18 and 1645-18B.
Effluent has been non-toxic to date.
The SNP has mechanisms which allow
for an increased frequency of toxicity
sampling if a positive result is
obtained. Continued sampling of 100%
effluent negates sampling of the
mixing zone (1645-19) for toxicity.

4

Clarification
on testing for
Total
Petroleum
Hydrocarbons

Comment Although Oil and Grease (O&G)
has historically been specified in water
licences, there are reasons to use a more
specific test. The O&G analysis includes
biological lipids as well as mineral sources
of hydrocarbons such as fuels. It may
understate the lighter fractions; Oil and
Grease is usually a gravimetric test so
generally a water sample is extracted with
an organic solvent and the solvent is
evaporated thus losing volatiles from the
test result. Also anything that dissolves in
the solvent could be included in the test
result unless some form of cleanup is
done.
Recommendation As an alternative, ECCC
has recommended using the Total
Petroleum Hydrocarbons analysis as
providing information on hydrocarbons
that are associated with fuels, oils and
lubricants. The test for Total Petroleum
Hydrocarbons (ASTM 7678) still involves
extracting the water sample with an

July 18: DDMI's contract laboratory
analyzes all hydrocarbons using GCFID methods and hence do not use the
ASTM 7678 Method. Based on
reviewer comments and the concerns
related to continued analysis of F3
hydrocarbons from Underground mine
water and North Inlet Sludge (See
EMAB-1 and ENR-1), DDMI proposes
that all hydrocarbon analysis be
conducted using the CCME Method
for PHC (ie CCME F1-F4). The CCME
method is a national standard that is
the same at all contract analytical
laboratories, where as TPH analysis
can vary between laboratories based
on local regulatory requirements. The
CCME method covers the complete
range of hydrocarbons from C6-C50,
and is the most inclusive hydrocarbon
analysis offered by DDMI's contract
laboratory. The method can continue
beyond C50 if heavier hydrocarbon

organic solvent but may involve using a
small enough volume of organic solvent
that no evaporation or concentration of
the solvent is needed thus including more
volatiles in the final result. Also the
determination uses an Infrared instrument
so it is likely to be more selective for
petroleum hydrocarbons (PHC) and less
prone to non-PHC interferences like the
O&G test. The ASTM D7678 type test
should include both volatile and
nonvolatile fractions of PHC. It may even
include PHC with boiling points >C50. The
ASTM D7678 PHC type test is relatively
inexpensive, yields one result, and is fairly
comprehensive with respect to PHC
fractions, although the detection limit is
not as low as for other methods (e.g. the
GC-FID (gas chromatography flame
ionization detector) based method for
CCME PHC).

chains are detected using a
gravimetric method. DDMI
recommends that within the Notes
portion of Section C of the SNP the
WLWB define TPH analysis as: CCME
F1-F4.

Proponent Response

ID

Topic

Reviewer Comment/Recommendation

1

SNP
Amendment
Request - June
9'16

Comment Currently, Diavik monitors the July 18: See ECCC-4
CCME Petroleum Hydrocarbon PHC F3 at
SNP stations 1645-75, 1645-85a/b and
1645-86a/b as per 19 February 2014
direction from the WLWB to start biweekly sampling and analysis of PHC F3 at
the above stations. The monthly SNP
Reports provide the reported units of PHC
F3 at each of the above stations. The
Water Licence requires Diavik to sample
Total Petroleum Hydrocarbons (TPH) at
most SNP stations. Diavik is requesting the
WLWB provide a definition of TPH in Part B
of the SNP and determine if Diavik is to
continue monitoring PHC F3 and TPH at
the SNP stations specified in the February
2014 Direction. Diavik proposed to analyze
TPH using a carbon range from C6-C32
going forward, instead of PHC F3. This
means trends in individual PHC fractions
would no longer be trackable. EMAB feels
the original 19 February 2014 direction
from the WLWB is still valid and moving to
analyze TPH using carbon range C6-C32

instead would stop the ability to relate
trends in the F3 fraction being pumped to
the North Inlet (NI) to changes in the
aquatic ecosystem in the NI.
Recommendation Diavik should continue
to analyze and report on PHC F3 at SNP
stations 1645-75, 1645-85a/b and 164586a/b in the monthly SNP reports. This
information is valuable in understanding
the relationship between trends in the F3
fraction and aquatic ecosystem health in
the North Inlet, as well as monitoring any
F3 entering Lac de Gras from the NI Water
Treatment Plant.
2

SNP
Amendment
Request - June
9'16

Comment EMAB is concerned that by only
analyzing TPH using carbon range C6-C32
trends in PHC F3 will be masked.
Recommendation Diavik should provide a
rationale for wanting to analyze TPH using
this range instead of PHC F3.

July 18: The requirement to analysis
for TPH was added to W2015L2-0001.
DDMI is seeking clarification from the
WLWB on what hydrocarbon analysis
is required within the SNP.

ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Total
Comment (doc) There has been a request
Petroleum
from DDMI for the Board to provide
Hydrocarbons clarification on sampling requirements and
analysis related to total petroleum
hydrocarbons (TPH) specifically related to
SNP stations related to the North Inlet. It is
ENR’s understanding that there have been
some observed trends related to elevated
hydrocarbon concentrations in the North
Inlet sludge linked to water reporting from
the underground. As such, the Board
previously requested the addition of
analysis of F3 to monitor this issue more
closely. During the renewal process,
various parties requested that the “oil and
grease” parameter be changed to a TPH
measurement to provide a more detailed
measurement on hydrocarbon levels in
various sampling locations. DDMI has
requested clarification on the necessity for
additional analysis of the F3 fraction as
TPH has now been added. Furthermore,
DDMI has included a range that is included
in the two analyses which they note for F3

July 18: (doc) DDMI assumes that ENR
has entered the full F3 range as C6C34 in error. The carbon ranges of the
Four CCME PHC Fractions are listed
below. F1 = C6-C10 F2 = C10-C16 F3 =
C16-C34 F4 = C34-C50 As requested in
ECCC-4 DDMI would like to proceed
with analyzing all hydrocarbons using
the CCME F1-F4 analysis rather than
using different lab methods.

as C16-34 and for TPH as C6-C32. ENR has
enquired with Taiga Laboratories regarding
TPH analytical protocols. Taiga’s TPH
samples include F1, F2, F3 and F4
fractions; where F1 measures C6-C10, F2
measures C10-C16, F3 measures C16-C34
and F4 measures C34-C50. Taiga also
identified that they report the F1 range
alone and the F2 – F4 fractions can be
reported as a total or in separate fractions.
The F3 fraction represents a range of
potential materials as opposed to a
specific product, and ENR is concerned
that not analyzing for the full hydrocarbon
range may reduce the comparability and
consistency between the ongoing
monitoring and the North Inlet
investigations that have been completed
to-date. As an example, spills of lubricating
or hydraulic oils from equipment operating
in the mine are a potential source of the
elevated F3 hydrocarbon results
(Consolidated Report: North Inlet Sludge
Management Report and North Inlet
Hydrocarbon Investigation Report, Golder
2016). ENR has reviewed the attached
“CCME F2-F4 Hydrocarbon Distribution
Report Reference Library for Common
Products” (ALS Environmental) and notes
that hydraulic fluid falls mostly in the F3
range with the majority appearing to be
above C32, which is the range limit of the
analysis proposed by DDMI (see figure
attached and page 27 of attached
Hydrocarbon Distribution Report
Reference Library). As such, it is ENR’s
position that to remain consistent with
studies related to the North Inlet, the full
F3 range should be analyzed and reported,
similar to the procedure conducted at
Taiga Labs.
Recommendation ENR recommends that
DDMI analyze for a TPH range that
includes the full F3 range of C6-C34. If this
specific range proves difficult for the
laboratory, ENR recommends that DDMI
analyze for the complete range of fractions

from F1-F4 in the range of C6-C50 and
provide reporting on TPH as well as the
separate fractions to aid in future North
Inlet assessments.
Comment (doc) CCME F2-F4 Hydrocarbon
Distribution Report Reference Library for
Common Products (ALS Environmental)
Recommendation N/A

2

Attachment

3

General file

Comment (doc) ENR letter with comment
and recommendation.
Recommendation N/A

ID

Topic

Reviewer Comment/Recommendation

1

Surveillance
Network
Program Part
A - Reporting
Requirements

Comment Part A, Item 1 requires DDMI to July 18: QA/QC results are currently
include" the results of the approved
not presented in the SNP Reports
QA/QC Plan" in their monthly SNP Reports.
Recommendation Can DDMI confirm that
reporting of results of the approved
QA/QC Plan is occurring?

2

Surveillance
Network
Program Part
B - Flow and
Volume
Measurement
Requirements

Comment DDMI has requested that North
Inlet and Lac de Gras be added to Item 13
,which states "The volume of water
pumped from the runoff collecting ponds
to the Processed Kimberlite Containment
Facility". DDMI has commented that the
additional information reflects current
operations.
Recommendation Please comment on
whether this change is meant to satisfy the
Boards' April 4, 2016 direction.

3

Surveillance
Network
Program Part
C - Sampling
and Analysis
Requirements

Comment Part C, Item 6 requires DDMI to July 18: The Plan is reviewed by DDMI
annually review the QA/QC Plan approved each year, but has not been submitted
by an Analyst under N7L2-1645, and to
to the analyst. See also WLWB-4.
modify and submit to the Analyst for
approval.
Recommendation Can DDMI confirm that
the QA/QC Plan has been annually
reviewed and approved by the Analyst?

4

Surveillance
Network
Program Part
C - Sampling
and Analysis
Requirements

Comment Diavik proposes that the
July 18: For the SNP DDMI adheres to
reference to the QA/QC Plan in Part C,
the relevant portions of the QAPP
Item 7 be amended to read SNP Part C,
developed for the AEMP which is
Item 5, rather than Part F, Items 20 and 21. reviewed through the WLWB process.
Recommendation Can DDMI confirm that The SNP and AEMP QA/QC Plans were
the QA/QC Plan that has been approved by combined during the submission of
the Analyst has been implemented. Can
AEMP Design Version 2.0. Prior to this,

Proponent Response

July 18: This change was suggested to
reflect actual operations and was not
intended to satisfy the April 4, 2016
direction.

DDMI provide a copy of the approved
SNP QA/QC Plan Version 4.0 was
QA/QC plan to the Board for the registry? submitted to the water board in 2004.
5

6

Comment Diavik proposes using the
carbon range C6-C32 for the analysis of
Total Petroleum Hydrocarbons (TPH),
which covers fuels and oils at Diavik,
however, the petroleum hydrocarbons
reference sheet included in the June 16,
2016 correspondence from Diavik to the
Board lists motor oil, lubricating oils and
greases as falling under a range of C19C40.
Recommendation Can Diavik provide
rationale for not testing the entire
spectrum of Total Petroleum
Hydrocarbons (range C6-C50), which
would ensure all petroleum products are
represented in SNP analysis?
Surveillance
Comment DDMI requests a change in the
Network
station description of SNP 1645-19 to
Program Part include "provided safe access via open
E - Site
water or sufficient ice thickness".
Descriptions Recommendation Can DDMI elaborate on
and Sampling how often this circumstance has been an
Requirements issue in the past? What would DDMI
typically report in these cases? If this
amendment is granted, will how DDMI
reports these circumstances be different?
Surveillance
Network
Program Part
C - Sampling
and Analysis
Requirements

July 18: See ECCC-4

July 18: Typically DDMI is unable to
sample 1645-19 twice per year. In the
spring, typically in May or June due to
unsafe ice and in the fall again due to
unsafe ice. During the rest of the year,
if weather prevents sampling on the
scheduled day it is moved forward
until sampling occurs. DDMI schedules
the sampling of 1645-19 at near the
beginning of the month to provide
sufficient time to account for weather
delays.

Diavik Diamond Mines (2012) Inc.
P.O. Box 2498
300, 5201 – 50th Avenue
Yellowknife, NT X1A 2P8
Canada
T (867) 669 6500
F (867) 669 9058

Violet Camsell-Blondin, Chair
Wek’eezhii Land and Water Board
th
#1, 4905 – 48 Street
Yellowknife, NT X1A 3S3
Canada
18 July 2016
Dear Ms. Camsell-Blondin:
Subject:

SNP Comment Responses

Please find enclosed DDMI’s responses to reviewer comments on the SNP for W2015L2-0001.
DDMI responses have also been uploaded via the WLWB ORS.
As stated the cover letter of our submission, DDMI requests the opportunity to review a draft
version of the SNP prior to the WLWB finalizing the document. Identifying errors, omissions, and
issues with the SNP has been an ongoing collaborative process between DDMI and WLWB Staff.
Ensuing a final review of the Draft document continues this approach.
If you have any questions regarding the above, please do not hesitate to contact the undersigned.
Yours sincerely

David Wells
Superintendent - Environment
Cc:

Anneli Jokela, WLWB

Document #: ENVI-578-0716 R0
Template #: DCON-036-1010
Registered in Canada
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3. Each comment must have a response.
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Comment

ID

Reviewer

Topic

2

Environment and Climate Change
Canada: Bradley Summerfield

DDMI's SNP Amendment Request Footnote b (iii) on page 10 references Biological Test Method EPS1/RM/25. The
document, Footnote b (iii), page 10 spelling of the test organism species is incorrect.
The letter issued by the WLWB Board on October 15, 2008 stated: "the Board has
determined that it is not feasible for DDMI to implement a protocol for routine chronic
Letter issued from the WLWB
toxicity testing of Hyalella azteca on samples of water from SNP 1645-19. DDMI is
now required to submit its recommendations of other options for addressing toxicity to
Board to DDMI on Oct 15, 2008
ionized ammonia in Lac de Gras".
DDMI's SNP Amendment Request
Accordingly, the requirement for chronic toxicity testing has been removed from
document, SNP Station 1645-19
DDMI's SNP Amendment Request document. However, the document does not
(effluent mixing zone in Lac de
Gras) footnotes, page 11
discuss alternative options. This item should be addressed.

3

4

Environment and Climate Change
Canada: Bradley Summerfield

Environment and Climate Change
Canada: Bradley Summerfield

Clarification on testing for Total
Petroleum Hydrocarbons

Recommendation

Proponent Response
Responses should be as specific as possible, referring
directly to the Comment/Recommendation.

DDMI's SNP Amendment Request document should be updated with the
correct spelling of the test organism, i.e., Pseudokirchneriella
subcapitata.
This recommendation is for the Board.

Update the status of alternative options to address toxicity of ionized
ammonia in Lac de Gras as referenced.

DDMI collects quarterly toxicity samples from 100% effluent
at SNP stations 1645-18 and 1645-18B. Effluent has been
non-toxic to date. The SNP has mechanisms which allow for
an increased frequency of toxicity sampling if a positive
result is obtained. Continued sampling of 100% effluent
negates sampling of the mixing zone (1645-19) for toxicity.
DDMI's contract laboratory analyzes all hydrocarbons using
GC-FID methods and hence do not use the ASTM 7678
Method.

Based on reviewer comments and the concerns related to
continued analysis of F3 hydrocarbons from Underground
As an alternative, ECCC has recommended using the Total Petroleum
mine water and North Inlet Sludge (See EMAB-1 and ENRHydrocarbons analysis as providing information on hydrocarbons that
1), DDMI proposes that all hydrocarbon analysis be
are associated with fuels, oils and lubricants. The test for Total
conducted using the CCME Method for PHC (ie CCME F1Petroleum Hydrocarbons (ASTM 7678) still involves extracting the water F4). The CCME method is a national standard that is the
sample with an organic solvent but may involve using a small enough
same at all contract analytical laboratories, where as TPH
volume of organic solvent that no evaporation or concentration of the
analysis can vary between laboratories based on local
solvent is needed thus including more volatiles in the final result. Also the regulatory requirements. The CCME method covers the
determination uses an Infrared instrument so it is likely to be more
complete range of hydrocarbons from C6-C50, and is the
selective for petroleum hydrocarbons (PHC) and less prone to non-PHC most inclusive hydrocarbon analysis offered by DDMI's
Although Oil and Grease (O&G) has historically been specified in water licences,
interferences like the O&G test. The ASTM D7678 type test should
contract laboratory. The method can continue beyond C50 if
heavier hydrocarbon chains are detected using a gravimetric
there are reasons to use a more specific test. The O&G analysis includes biological include both volatile and nonvolatile fractions of PHC. It may even
lipids as well as mineral sources of hydrocarbons such as fuels. It may understate
include PHC with boiling points >C50. The ASTM D7678 PHC type test method.
the lighter fractions; Oil and Grease is usually a gravimetric test so generally a water is relatively inexpensive, yields one result, and is fairly comprehensive
sample is extracted with an organic solvent and the solvent is evaporated thus losing with respect to PHC fractions, although the detection limit is not as low as DDMI recommends that within the Notes portion of Section
for other methods (e.g. the GC-FID (gas chromatography flame
C of the SNP the WLWB define TPH analysis as: CCME F1volatiles from the test result. Also anything that dissolves in the solvent could be
included in the test result unless some form of cleanup is done.
ionization detector) based method for CCME PHC).
F4.
Currently, Diavik monitors the CCME Petroleum Hydrocarbon PHC F3 at SNP
stations 1645-75, 1645-85a/b and 1645-86a/b as per 19 February 2014 direction
from the WLWB to start bi-weekly sampling and analysis of PHC F3 at the above
stations. The monthly SNP Reports provide the reported units of PHC F3 at each of
the above stations.
The Water Licence requires Diavik to sample Total Petroleum Hydrocarbons (TPH)
at most SNP stations. Diavik is requesting the WLWB provide a definition of TPH in
Part B of the SNP and determine if Diavik is to continue monitoring PHC F3 and TPH
at the SNP stations specified in the February 2014 Direction.
Diavik should continue to analyze and report on PHC F3 at SNP stations
1645-75, 1645-85a/b and 1645-86a/b in the monthly SNP reports. This
information is valuable in understanding the relationship between trends
in the F3 fraction and aquatic ecosystem health in the North Inlet, as well
as monitoring any F3 entering Lac de Gras from the NI Water Treatment
Plant.
See ECCC-4

1

Environmental Monitoring Advisory SNP Amendment Request - June
Board: From EMAB
9'16

Diavik proposed to analyze TPH using a carbon range from C6-C32 going forward,
instead of PHC F3. This means trends in individual PHC fractions would no longer be
trackable. EMAB feels the original 19 February 2014 direction from the WLWB is still
valid and moving to analyze TPH using carbon range C6-C32 instead would stop the
ability to relate trends in the F3 fraction being pumped to the North Inlet (NI) to
changes in the aquatic ecosystem in the NI.

2

Environmental Monitoring Advisory SNP Amendment Request - June
Board: From EMAB
9'16

EMAB is concerned that by only analyzing TPH using carbon range C6-C32 trends in Diavik should provide a rationale for wanting to analyze TPH using this
range instead of PHC F3.
PHC F3 will be masked.

The requirement to analysis for TPH was added to W2015L20001. DDMI is seeking clarification from the WLWB on what
hydrocarbon analysis is required within the SNP.

p
q
p
sampling requirements and analysis related to total petroleum hydrocarbons (TPH)
specifically related to SNP stations related to the North Inlet. It is ENR&rsquo;s
understanding that there have been some observed trends related to elevated
hydrocarbon concentrations in the North Inlet sludge linked to water reporting from
the underground. As such, the Board previously requested the addition of analysis of
F3 to monitor this issue more closely.</p>
<p>During the renewal process, various parties requested that the &ldquo;oil and
grease&rdquo; parameter be changed to a TPH measurement to provide a more
detailed measurement on hydrocarbon levels in various sampling locations. DDMI
has requested clarification on the necessity for additional analysis of the F3 fraction
as TPH has now been added. Furthermore, DDMI has included a range that is
included in the two analyses which they note for F3 as C16-34 and for TPH as C6C32.</p>
<p>ENR has enquired with Taiga Laboratories regarding TPH analytical protocols.
Taiga&rsquo;s TPH samples include F1, F2, F3 and F4 fractions; where F1
measures C6-C10, F2 measures C10-C16, F3 measures C16-C34 and F4 measures
C34-C50. Taiga also identified that they report the F1 range alone and the F2
&ndash; F4 fractions can be reported as a total or in separate fractions.</p>

1

GNWT - ENR: Central Email
GNWT

2

GNWT - ENR: Central Email
GNWT

1

WLWB: Bradbury Tom

2

WLWB: Bradbury Tom

3

WLWB: Bradbury Tom

4

5

6

WLWB: Bradbury Tom

WLWB: Bradbury Tom

WLWB: Bradbury Tom

Total Petroleum Hydrocarbons

<p>The F3 fraction represents a range of potential materials as opposed to a specific
product, and ENR is concerned that not analyzing for the full hydrocarbon range may
reduce the comparability and consistency between the ongoing monitoring and the
North Inlet investigations that have been completed to-date. As an example, spills of
lubricating or hydraulic oils from equipment operating in the mine are a potential
source of the elevated F3 hydrocarbon results (Consolidated Report: North Inlet
Sludge Management Report and North Inlet Hydrocarbon Investigation Report,
Golder 2016). ENR has reviewed the attached &ldquo;CCME F2-F4 Hydrocarbon
Distribution Report Reference Library for Common Products&rdquo; (ALS
Environmental) and notes that hydraulic fluid falls mostly in the F3 range with the
majority appearing to be above C32, which is the range limit of the analysis proposed
<p>CCME F2-F4 Hydrocarbon Distribution Report Reference Library for Common
Products (ALS Environmental)</p>

Attachment
Surveillance Network Program Part Part A, Item 1 requires DDMI to include" the results of the approved QA/QC Plan" in
A - Reporting Requirements
their monthly SNP Reports.
DDMI has requested that North Inlet and Lac de Gras be added to Item 13 ,which
Surveillance Network Program Part states "The volume of water pumped from the runoff collecting ponds to the
B - Flow and Volume Measurement Processed Kimberlite Containment Facility". DDMI has commented that the
Requirements
additional information reflects current operations.
Surveillance Network Program Part
C - Sampling and Analysis
Part C, Item 6 requires DDMI to annually review the QA/QC Plan approved by an
Requirements
Analyst under N7L2-1645, and to modify and submit to the Analyst for approval.

Surveillance Network Program Part
Diavik proposes that the reference to the QA/QC Plan in Part C, Item 7 be amended
C - Sampling and Analysis
Requirements
to read SNP Part C, Item 5, rather than Part F, Items 20 and 21.
Diavik proposes using the carbon range C6-C32 for the analysis of Total Petroleum
Hydrocarbons (TPH), which covers fuels and oils at Diavik, however, the petroleum
Surveillance Network Program Part hydrocarbons reference sheet included in the June 16, 2016 correspondence from
C - Sampling and Analysis
Diavik to the Board lists motor oil, lubricating oils and greases as falling under a
Requirements
range of C19-C40.

Surveillance Network Program Part
E - Site Descriptions and Sampling DDMI requests a change in the station description of SNP 1645-19 to include
Requirements
"provided safe access via open water or sufficient ice thickness".

DDMI assumes that ENR has entered the full F3 range as
C6-C34 in error. The carbon ranges of the Four CCME PHC
Fractions are listed below.

<p>ENR recommends that DDMI analyze for a TPH range that includes
the full F3 range of C6-C34. If this specific range proves difficult for the
laboratory, ENR recommends that DDMI analyze for the complete range
of fractions from F1-F4 in the range of C6-C50 and provide reporting on
TPH as well as the separate fractions to aid in future North Inlet
assessments.</p>

F1 = C6-C10
F2 = C10-C16
F3 = C16-C34
F4 = C34-C50
As requested in ECCC-4 DDMI would like to proceed with
analyzing all hydrocarbons using the CCME F1-F4 analysis
rather than using different lab methods.

<p>N/A</p>
Can DDMI confirm that reporting of results of the approved QA/QC Plan
is occurring?

QA/QC results are currently not presented in the SNP
Reports

Please comment on whether this change is meant to satisfy the Boards'
April 4, 2016 direction.

This change was suggested to reflect actual operations and
was not intended to satisfy the April 4, 2016 direction.

Can DDMI confirm that the QA/QC Plan has been annually reviewed and The Plan is reviewed by DDMI each year, but has not been
submitted to the analyst. See also WLWB-4.
approved by the Analyst?
For the SNP DDMI adheres to the relevant portions of the
QAPP developed for the AEMP which is reviewed through
the WLWB process. The SNP and AEMP QA/QC Plans
Can DDMI confirm that the QA/QC Plan that has been approved by the were combined during the submission of AEMP Design
Analyst has been implemented. Can DDMI provide a copy of the
Version 2.0. Prior to this, SNP QA/QC Plan Version 4.0 was
approved QA/QC plan to the Board for the registry?
submitted to the water board in 2004.

Can Diavik provide rationale for not testing the entire spectrum of Total
Petroleum Hydrocarbons (range C6-C50), which would ensure all
petroleum products are represented in SNP analysis?

See ECCC-4

Can DDMI elaborate on how often this circumstance has been an issue
in the past? What would DDMI typically report in these cases? If this
amendment is granted, will how DDMI reports these circumstances be
different?

Typically DDMI is unable to sample 1645-19 twice per year.
In the spring, typically in May or June due to unsafe ice and
in the fall again due to unsafe ice. During the rest of the
year, if weather prevents sampling on the scheduled day it is
moved forward until sampling occurs. DDMI schedules the
sampling of 1645-19 at near the beginning of the month to
provide sufficient time to account for weather delays.

ccme f2f4 hydrocarbon distribution report

CCME F2-F4 Hydrocarbon distribution report

reference library
Environmental

1

ccme f2f4 hydrocarbon distribution report

ccme f2f4 hydrocarbon distribution report

ccme f2-f4 hydrocarbon distribution report

2

www.alsglobal.com

Environmental

3

ccme f2f4 hydrocarbon distribution report

ccme f2f4 hydrocarbon distribution report

ccme f2f4 hydrocarbon
distribution report reference
library for common products
.

Right Solutions, Right Partner.

introduction
Hydrocarbon Distribution Reports (HDRs) are chromatograms produced during the hydrocarbon analysis process, which are
superimposed with additional information to assist with the characterization of hydrocarbon products that may be present in
unknown samples.
Comparing the HDRs for unknown samples to those of reference products found in this library can provide qualitative evidence
about the types of contaminants which may or may not be present. Chromatograms may differ slightly among similar products
from different sources, particularly after alteration through weathering.
The horizontal scale at the bottom of the chromatogram indicates approximate retention times (in minutes), and the typical
ranges of some common petroleum products (gasolines, diesels, fuel oils, and lubricating oils). Retention times of the n-alkane
hydrocarbon marker compounds nC10, nC16, nC34 and nC50 are also indicated. Minor variations in retention times (e.g. +/- 0.5
minutes) should be expected due to day to day changes in instrument conditions.
The vertical scale on the left of the chromatogram indicates detector response in millivolts. This scale varies with sample
concentration and with sample processing factors (sample weights, volumes, dilutions, etc). Quantitative comparisons can
therefore not be made between Hydrocarbon Distribution Reports.
ALS strives to continually improve our analytical methods. Changes are made periodically that can alter the appearance of HDRs.
Such changes may affect retention times, but they generally do not affect overall chromatographic patterns. Your account
manager can advise you whether significant changes have been made since this library was produced.
Please contact your account manager if you have any questions.
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Fuels
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.
The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.
Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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FUELS
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.
The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.
Please note that retention times may vary between samples by as much as 0.5 minutes.
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Miscellaneous Petroleum Products

Miscellaneous Petroleum Products
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.
The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.
Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Miscellaneous Petroleum Products
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.
The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.
Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Printed on 11/30/2012 2:07:41 PM
48

350

www.alsglobal.com

Page 1 of 1

Printed on 11/30/2012 2:07:27 PM

Page 1 of 1
Environmental

49

ccme f2f4 hydrocarbon distribution report

ccme f2f4 hydrocarbon distribution report

oils

oils
ALS Sample ID:

SAE 85w-140 Motor Oil

ALS Sample ID:

Transformer Oil (Mineral)

1100
700

1000
900

600

800
700
Response - MilliVolts

Response - MilliVolts

500

400

300

600
500
400
300

200

200
100

100
0

0

-100
1.0

1.5

2.0

2.5

3.5

4.0

4.5
5.0
Time - Minutes

5.5

6.0

6.5

7.0

7.5

8.0

8.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
5.0
Time - Minutes

5.5

6.0

6.5

7.0

7.5

8.0

8.5

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.

Please note that retention times may vary between samples by as much as 0.5 minutes.

Please note that retention times may vary between samples by as much as 0.5 minutes.
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.
The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.
Please note that retention times may vary between samples by as much as 0.5 minutes.
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Discrete Components

Discrete Components

ALS Sample ID:

PAH mixture
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Chromatograms from the ALS CCME F2F4 HDR Reference Library indicate the patterns of
hydrocarbon compounds found in petroleum products, reference standards, and some organic
materials.
The chromatogram from left to right roughly corresponds to increasing boiling point from
approximately 174C to 575C, a range encompassing most middle distillate and residual petroleum
products (diesel, fuel oils, lubricating oils, etc). The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products, and four n-alkane
hydrocarbon marker compounds. Comparison of library chromatograms with those of unknown
samples may aid in the identification of contaminants.
Please note that retention times may vary between samples by as much as 0.5 minutes.
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convenient locations throughout Canada
Burlington, ON
Calgary, AB
Centre of Excellence
Edmonton, AB
Fort McMurray, AB
Fort Nelson, BC
Fort St John, BC
Grande Prairie
Kamloops, BC
London, ON	
Mississauga, ON	

+1 905 331 3111
+1 403 291 9897
+1 780 391 2300
+1 780 413 5227
+1 780 791 1524
+1 250 775 0929
+1 250 261 5517
+1 780 539 5196
+1 250 372 3588
+1 519 652 6044
+1 905 507 6910

Ottawa, ON
Regina, SK
Richmond Hill, ON	
Saskatoon, SK
Thunder Bay, ON	
Vancouver, BC
Waterloo, ON	
Whitehorse, YT
Winnipeg, MB	
Yellowknife, NT

+1 613 225 8279
+1 306 668 8370
+1 905 881 9887
+1 306 668 8370
+1 807 623 6463
+1 604 253 4188
+1 519 886 6910
+1 867 668 6689
+1 204 255 9720
+1 867 873 5593

right solutions, right partner.
www.alsglobal.com
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