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SUMMARY OF METALS ACTIVITIES A 

Early metals in the environment issues such as with Pb in gasoline and Hg releases from chlor-.-. 
alkali plants (only one remains in operation in Canada) are past‘ history. Metals studies related to 
these past issues for Canada (they are still major issues in other countries) are usually conducted 
to show further" decreases in Pb and Hg pollution fi'om these former sources. Likewise, the 
extensive metal pollution from mining and smelting activities has been dramatically reduced partly 
as a result of acid emission regulations and controls; smelting process changes such as shifting 
from pyrometallurgy to hydcrometallurgy at Flin Flon; other process related and technological 
advances at mines and srnelters; restoration at major mining sites such as at Sudbury, and 
voluntary emission and efiluent release reductions undertaken by the mining industry under the 
ARET program. 

Meanwhile, heavy metal pollution problems around the world are still serious and major issues in 
many locations. There are now two major international conferences held on Heavy Metals in the 
Environment (next 1997 in Washington, D.C., USA) and Mercury as a Global Pollutant (next 
in 1998 in Rio de Janeiro, Brazil). Interest in metal pollution in Europe, especially northern, 
central and eastem Europe is very high.

‘ 

The scope of and resources assigned to metals work in the Department of Environment is not 
extensive given the department's total size and budget. There is no metals program per se 
although studies of metals in the environment are to be found in all headquarters and regional ~ 

units of the department. Part of the reason for this inventory, or rather snapshot in time, to 
assess the scale ofthe metal activities and to see how integrated they were. 

The DOE Metalsprogram is not consolidated. It does not appear as a program on its own. It does 
not have a central source of funding such as the acid rain programme. Rather, it exists as part of 
the greater toxic chemicals program or through involvement in specific mining related projects 
and programs such as MEND and On the international scene, metals are simply additional 
analyses of samples collected for resolution of organic chemical issues. 

However, the department does have what appear to be three "nodes" or" coherent groups 
working on metals issues. The first is the Mining, Metals and Minerals Division of EPS-HQ in 
Ottawa, which is devoted to policy development in the mining sector and conducts or contracts 
scientific activities related to these. Both national, such as MMLERS, and international policy 
related issues are dealt with. The second is the research on mining pollution and remediation 
conducted at The third is the NWRC and regional CWS programs, co-ordinated through 
the NWRC and dealing with the coast to coast studies of metal accumulation by birds and 
terrestrial mammals. These are where most of the DOE budget appears to b_e_ spent on metals 
research.
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Metals work done in the regions deals primarily with metal analyses added on to the monitoring of 
organic chemicals in waters, sediments and biota or related to compliance monitoring. There are 
exceptions to this such as the studies related to lead shot and lead sinkers (CWS). Regional 
metals activities are related to regional priorities such as the Great Lakes or Fraser River Regional 
Ecosystem Programs, or the Atlantic Region priority to investigate Hg in loans. HQ metals 
activities are related to general HQ priorities and acts such as input. to CEPA or CEAA; 
regulations such as the MMLERS or development of EEM for the mining industry; 

intergovernmental mining related programs such as MEND and AETE; or international 

negotiations such as under the UNECE or NAFTA. 

There is no apparent duplication of efi‘ort in the department. Some of the activities are 

complementary and some of them are closely linked at the working level. Interestingly, the same 
research and monitoring activities are important for a wide range of policy issues such as listed 
above i.e. UNECE, NAFT A, CEPA, MMLERS, EEM, CEAA, GLWQA, federal-provincial 
agreements, MEND, AETE and others. Yet, the metal-expert scientific staff are few and many 
respond to several of these policy and regulatory activities. Namely, the same expert. may be asked 
the same questions by several people who individually deal with only one of these policy and 
regulatory files.

' 

To date, there has been no '-'metals" reporting system as such and this inventory is the first time 
that a departmental "snapshot" of what is being done on metals in the environment has been 
attempted. It has not been Easy, as the metals activities are often buried as part of larger 
programs devoted to "higher'-' priority issues. In particular, much of the budgetary input is very 
subjective since a program may have metals added on to a much larger field and laboratory 
activity related to organic chemicals. 

The most recent issues which have revived interest in metals are the UNECE Protocol on Heavy 
Metals and especially Hg, the NAFITA interest in Hg, and the GLWQA interest in Hg in Lake 
Superior. . 

From the inputs provided from the three headquarters services (ECS, EPS, ABS) and five 
regional units, the overall budget total devoted to metals is given on the next page. This should be 
taken as a reasonable estimate but in detail many of the individual activity budgets had to be very 
subjectively estimated as noted above because only rarely was one person’s whole PY or budget 
devoted to metals. Where salaries were calculated, a figure of $50K ‘was normally used. The 
figures should be considered rough estimates because many metals activities are minor but 
valuable additions, as noted above, to other programs and estimates of resources devoted to them 
are quite judgmental.
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Department of Environment 
Summary of Resources 

Branch . Salaries 0&M Cap 
_ _ SK SK - SK‘ 

NWRI 666 254 53 
NIIRI - 90 us 
cws/IIQ I90 199 15 
ECSIIIQ 235 440 » 

EPSIHQ 1035 592 20 
AES 150 169 460 
_ATLANTIC REGION 214 I54 15 
QUEBEC REGION 226 900 
ONTARIO REGION so 561 47 
PRAIRIE & ‘NORTHERN REGION 63 26 . 

PACIFIC & YUKON REGION 224 227 

TOTAL . 3153 3.637 610



WORKING GROUP 
REP, BRANCH PHONE 81 FAX ADDRESS 

ROD ALLAN ECS-HQ-NWRI Phone (905)336-4678 867 Lakeshore Road 
(Lead) (Bob Slater, ADM) Fax (905) 336-6430 Burlington, Ontario L7R 4A6 

MARLENE EVANS ECS-HQ-NHRI Phone (306) 975-5310 NHRI, 11 Innovation Blvd. 
(Bob Slater, ADM) Fax (306) 975-5143 Saskatoon, Saskatchewan 

S7N 31-I5 

KEITH ECS-HQ-CWS Phone (819) 997-3044 Canadian Wildlife Service
A 

MARSHALL (Bob Slater, ADM) Fax (819) 953-6612 National Wildlife Research Centre 
100 Gamelin Blvd. 
Building #9 
Hull, Quebec KIA OI-I3 

ED PORTER ECS-HQ-ESD Phone (819) 997-7174 Place Vincent Massey, 8'” Floor 
' (Bob Slater, ADM) Fax (819) 994-1691 351 St. Joseph Blvd 

Hull, Quebec KIA 0E7 

SHEILA JONES EPS-HQ-OTTAWA Phone (819) 953-1 103 Place Vincent Massey, 13"‘ Floor 
(Tony Clarke, ADM) Fax (819) 953-5053 351 St. Joseph Blvd 

Hull, Quebec KIA 0E7 

KEITH PUCKETT Phone‘ (416) 739-4836 Atrnospheric Environment Service 
(Gordom Me Bean, ADM) Fax (416) 739-5708 4905 Dnfierin Street 

Downsview, Ontario M3H 5T4 

FIVE REGIONS 

NEIL BURGESS ATLANTIC REGION Phone (506) 364-5049 Canadian Wildlife Service 
(Garth Bangay, RDG) Fax (506) 364-5062 P.O. Box 1590, 63 East Main St. 

Sackville, NB EOA 3C0 
E-mail Bu'r'gessn@ns.ec3c.ea 

JOHN AYRES QUEBEC REGION Phone-Hull (819) 953-2268 I05 McGill Street, 4"‘ Floor 
(Francois Guimont, RDG) Phone-Mtl (514)496-6858 Montreal, Quebec I-I2Y 2E7 

Fax -Hull (819) 953-5053 
Fax -Mtl (514) 496-6982 , . 

RON SHIMIZU ONTARIO REGION Phone (416) 739-5850 Atmospheric Environment Service 
(John Mills, RDG) Fax (416) 739-4159 4905 Dufierin Street . 

(Downsview, Ontario M31-I 5T4 

DON WAITE PRAIRIE & NORTHERN Phone (306) 780-6438 300-2365 Albert Street 
REGION Fax (306) 780-6466 Regina. S.askatche‘wan 
(Jim Vollermshausen, RDG) S4P 4K1 

COLIN GRAY PACIFIC & YUKON Phone (604) 664-4002 224 West Esplanade 
REGION Fax (819) 664-9126 North Vancouver, BC V4K 3Y3 
(Art Martcll. RDG)
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ECS - HQ OTTAWA 

1) 

A) - CONTACT: ROD ALLAN 

B) NHRI - CONTACT: MARLENE EVANS 

2) — CONTACT: KEITH MARSHALL~ 
3) — CONTACT: 1:1) PORTER



NWRI 
CONTACT: ROD ALLAN



SUMMARY OF NWRI METALS RESEARCH 

NWPJ has a very limited metals research program focused primarily on metal sources, fate and efiects in 
the Great Lakes and in the vicinity of operating abandoned mines in Atlantic Region, 

Ontario and B.C.; . 

and on remediation of metal contaminated sediments and groundwaters.
. 

REGIONAL ECOSYSTEMS - GREAT LAKES 

1) Metals in suwended sediments in the Great lakes - Hamilton Harbour 

2) Fate and transport of metals in urban runofl‘ in Great l..akesl-lamiltorr Harbour 

3) Trends of metals inputs to the Great Lakes using sediment cores; migration ofmetals 
in pore waters; 

metal transport by resuspension in lower Great Lakes 

4) 'I'ha1l_i_um in waters and sediments 

Total Resources: Sal-.» $291K 0&M $335 Cap $40K 

SUSTAINABLE MINING 

5) 
' 

Modeling of water quality in abandoned mine pits 

l-‘easibility of subcaqueous railings d_i_sp'osal and in-situ remediation of acid generation 

Metal pollution near mines in Atlantic Canada 

Remediation of metal contaminated groundwater from tailings 
\O%\IQ 

xayzxrxz 

Hg‘ deposition from the atmosphere and fate in the Arctic 

Total Resources : Sal. s2os.sr_< om $139K Cap sr3r< 

TOXIC ‘METAL FATE/ANALYSES 

10) Sources, occurrence and toxicity of organometals 

ll) QA/QC for metals analyses‘for all DOE laboratories, major provincial laboratories and OGD 
laboratories

‘ 

Total Resources: $170K $90K 

GRAND TOTAL RESOURCES: Sal. $666.5K O&.M 254,3 Cap $53K 

POLICY ISSUES ADDRESSED: These {all under the Canada’-USA GLWQA and the 
Ontario COA; CEPA. PCPA; MM1.E_E_RS and Mining EEM; AMAP, UNECE and NAFT_A 

- LRTAP air 
issues.



PROJECT TITLE: Response of Hamilton Harbour to Loading Reductions 

' LEAD [Scientist, Laboratory, Manager, Individual]: Murray N. Charlton, National 
Water Research Institute, Environment Canada, PO Box 5050, Burlington, Ontario, 
L7R 4A6 

TYPE OF ACTIVITY [State as policy development, regulatory/compliance monitoring, 
or scientific studies (source, trends, monitoring, research, etc.)]: 

Research on mobilization, sedimentation, trends in contaminant status of Hamilton 
Harbour. v 

BRIEF STATEMENT OF WORK: Ambient particles are collected wit_h sediment 
traps. The collections represent the most recent sources of contaminants. Samples are 
analyzed for Fe, Cu, Pb, Zn, Hg etc. Results are compared in time trends relative to 
loadings. 

BUDGET 1995/96 [Itemize A-Base and other resources. Should include FTCs, 
Salary, O&M, Capital and Total Dollars. Identify key contractors]: 

$10K 

LINKAGES TO POLICY OR REGULATION [Identify key client or intended 
purpose of the work, nationally or internationally (see attached). Eg, OECD, 
UNECE, GLWQA, NACEC, Fisheries Act regulations/MMLER, CEPA, MEND, 
AMAP, SOE, EEM. It is important to identify a hook to somewhere]: 

GLWQA 

INTERDEPARTMENTAL COOPERATION: [Identify existing 
coopcration/partners/contacts. Identify potential cooperation]: 

DFO, OMEE (Ontario) 
potential ': Health Cart For organics



PROJECT TITLE-:i Fate and Transport of Contaminants in Aquatic Systems 

LEAD: '1'“. Mayer 

TYPE OF‘ ACTIVITY: Scientific study (research) 

BRIEF STATEMENT OF WORK: 
Fate and transport of metal contaminants in a variety of aquatic ecosytems is investigated. 
The study focusses on the metal contaminants in urban and highway runoff, and in 
Ha_n_iilton Harbour, which is one of the Areas of Concern. In keeping with the objectives 
of the study, quantification of metals in the suspended and bottom sedimets of urban 
stormwater management ponds was carried out to estimate their efficiency and assess the 
metals levels in sediments for the management of these ponds. The metal content of the 
highway runoff, as well as partitioning of metals between the particulate and dissolved 
fraction of the highway runoff, was estimated. In '1‘-Iamilton Harbour, a correlation 
between the heavy metals in suspended sediments and their magnetic susceptibility was 
investigated to assess the feasability of using this non-destructive; rapid and cost-effe, give 

technique as a suitable proxy of sediment contamination. ’ 

BUDGET 1995/96 
A-Base: O&M $ 5.0 K ’ 

FTC $21.0 K 
Great Lakes Funding: O&M + Capital .$_3_.QK_ 

Total: ‘ 329.0 K 

LINKAGES TO POLICY on REGULATIONS: 
The work is carried out largely in support of the GLWQA. 

INTERDEPARTMENTAL COOPERATION: 
Potential DFO cooperation



PROJECT TITLE: Transport of Sediment-Associated Metals in the Great Lakes 

LEAD [Scientist, Laboratory, Manager, Individual]: Sediment Remediation Project, 
Aquatic Ecosystem Restoration Branch, National Water Research Institute, Burlington, 
Ontario 

TYPE OF ACTIVITY [State as policy development, regulatory/cornp_l_iance monitoring, 

or scientific studies (source, trends, monitoring, research, etc.)]: Research studies of past 
and present t'ren'cls of inputs and pathways of metals in the Great Lakes. Research studies 
of feasibility of in situ capping of contaminated sediments to prevent the migration of 
metals from the sediment ‘into overlying waters. A 

BRIEF STATEMENT OF WORK: Deterrnination of concentration profiles of meals in 
radio-dated sediment cores to evaluate the trend in ‘inputs of metals to the Great Lakes. 
Determination of migration of metals via sediment pore water through a layer of a clean 
sediment cap. Quantification of transport of '-metals across the lake by sediment 
resuspension». 

BUDGET 1995/96 [Itemize A-Base and other resources. Should include FI‘Cs, 
Salary‘, O&M, Capital and Total Dollars. Identify key contractors]: 

A-Base: O_&M, $30K; Capital, $30K; 
GLAP (O&M), $80K; GL Clean Up Fund, $193K; 
Salaries, $150K. f]j9_tal; 3 .835 

LINKAGES TO POLICY OR REGULATION [Identify key client or intended 
purpose of the work, nationally or internationally (see attached). Eg, OECD, 
UNECE, GLWQA, NACEC, Fisheries Act regulations/MMLER, CEPA, MEND, 
AMAP, SOB, EEM. It is important to identify a hook to somewhere]: GLWQA 

INTERDEPARTMENTAL COOPERATION: [Identify existing 
‘ cooperation/partners/contacts. Identify potential cooperation]: 

EP, Ontario Region, Toronto; 
US Army Corps of Engineers, Waterways Exp. Station, Vicksburg, 
Mississippi;

M 

UFZ, Leipzig, Germany; 
University of Hamburg/Harburg, Hamburg, Gennany; 
Department of Chemistry, McMast_er University, Hamilton, Ontario;.



. . am 

PROJECT TTTLE: Sediment Remediation Project I Application of Laser Spect‘roscOP¥ in sediment 
‘ 

remediation and mining impacts
‘ 

LEAD: V. Cheam 

TYPE OF ACTIVITY : 

Scientific studies: monitor‘-i‘ng, trends, method Research 

BRIEF STATEMENT or wonx: 
Applications o,l'I.~EA1'-‘S to study sediment - water - pore water interaction. To monitor lead and thallium 
in the Great lakes and the Canadian Arctic by LEAFS and other metals by GFAAS. Develop analytical 
methou 

BUDGET 1995/96»: 
4K 0&M A-base; l0k O&M Great Lakes; 10K capital 
2.!-'l'C.’s Salary approximately l2OK 
Total 144K 

LINKAGES T0 POLICY OR REGULATION: 
GLWQA. AMA‘? and to some extent MMLER 

lNTERDEPA:R.TMElV’TA.L coornmnon: 
Geological Survey of Canada (Dr. Fritz Koener) 
University of Michigan (Dr. Jerome Nfriagu)

V 

Collect Arctic samples: LEAFS analysis for Pb. TI and AAS analysis of other metals; Data interpretation..__



PROJECT TITLE: Water Quality Modelling of Decommissioned Mining Pit Lakes 

LEAD [Scientist, Laboratory, Manager, Individual]: PQF. Hamblin, Aquatic 

Ecosystems Restoration Branch, National Water Research Institute 

TYPE OF ACTIVITY [State as policy development, regulatory/compliance monitori_ng, 

or scientific studies (source, trends, monitoring, research, etc.)]: 

Scientific study 

BRIEF ST_ATEMEi\‘T OF WORK: See attached 

BUDGET 1995/96 [Itemize A-Base and other resources. Should include FTCS, 
Salary, O&M-, Capital and Total Dollars. Identify key contractors]: 

0.1 PY; $1,300.00 O&M 

LINKAGES TO POLICY OR REGULATION [Identify key client or intended 
purpose of the work, nationally or internationally (see attached). Eg, OECD, 
UNECE, GLWQA, NACEC, Fisheries Act regulations/MMLER, CEPA, MEND, 
AMAP, SOE, EEM. It is important to identify a hook to somewhere]: 

Key client: Environmental Protection Service, P&Y Region 
MEND 

INTERDEPARTMENTAIL COOPERATION: [Identify existing 

cooperation/partners/contacts. Identify‘ potential cooperation]: 

Partners: 1) Members of Department of Civil Engineering, 
University of British Columbia 

2) Staff, Brenda Mine



The water quality modeling of mining pit lakes is unusual in that the meteorological 
forcing is modified by the sheltering and shading effects of the ri_m surrounding the pit and 
by the fact that these lakes tend to be even deeper relative to their lengths than crateda 
lakes. From time series ofwinds, solar radiat_ion, air temperature and humidity collected 
on the rim and on the surface of ‘Brenda Pit, relations between the series were established. 
As far as the effects of reduced horizontal scales relative to depth, it argued that bottom 
induced mixing ought to be important in these small but deep water bodies. A novel 
mixing scheme, taking into ‘account the bottom stirring induced by wind driven seiches has 
been formulated and implemented in _a standard water quality model of Brenda Pit Lake. 
Further progress awaits the transmittal of meteorological data from the Atmospheric 
Environment Service from nearby stations to fill in gaps in the coverage of our field 
stations.



PROJECT TITLE: Remediation of Eflects of Metals Originating from Mi'ni"ng 
Activi_t’ie»s 

LEAD [Scient'ist, Laboratory, Manager, Individual]: Sediment Remediation Project, 
Aquatic Ecosystem Restoration Branch, National Water Research Institute, "Burlington, 
Ontario 

TYPE OF ACTIVITY [State as policy development, regulatory/compliance monitoring, 
or scientific studies (source, trends, monitoring, research, etc.)]: Research studies of effects 
of metals in mine wastes on aquatic ecosystems, and development of techniques for 
remediation of release of metals from mine tailings and waste rock. 

BRIEF STATEMENT OF WORK: Multidisciplinary studies of effects of metals 
released from mining activities on aquatic ecosystems in Canada. Research and evaluation 
of 1) feasibility of subaqueous disposal of mine tailings and waste rock to prevent 
release of metals from acid drainage generating tailings; and 2) neutralizing potential of 
slag from steel industries to remediate acid d_raji_nage and subsequent release of metals from 
mine tailings. 

BUDGET 1995/96 ]Itemize A-Base and other resources. Should include F'I‘Cs, 
Salary, O&M, Capital and Total Dollars. Identify key contractors]: 

A-Base: O&M, $60K; Capital, $10K; 
MEND (O&M), $20K; Salaries, $110K; 
Total: $200K. 

LINKAGES TO POLICY OR REGULATION [Identify key client or intended 
purpose of the work, nationally or internationally (see attached). Eg, OECD, 
UNECE, GLWQA. NACEC, Fisheries Act regulations/MMLER, CEPA, MEND, 
AMAP, SOE, EEM. It is important to identify a hook to somewhere]: 

National : EEM, AQUAIvfl'N, MEND, AETE 
International: bilateral cooperation Canada-Germany (UFZ 

Leipzig, Germany) 

INTERDEPARTMENTAL COOPERATION: [Identify existing 
cooperation/partncrs/contacts. Identify potential cooperation]: 

Geological Survey of Canada, Ottawa, Ontario;
. 

Department of Chemistry, McMaster University, Hamilton, Ontario; 
Department of Biology, Laurentian University, Sudbury, Ontario.



PROJECT Impact of toxic metals from mining in the Maritime Provinces 

LEAD: HJCI‘ Wong, AERB, NWRI 
(Member(s); V. Chearrt, AERB, NWRI; S. Beaucharnp, AES, Bedford; C. Maclean. EPB, 
NFLD; A Gauthier, EPB, Dartmourth, N._S.) ‘ 

TYPE OF ACTIVITY: 
Scientific study: source, sink and effect (Major) 
Compliance monitoring, remediation (Minor) 

BRIEF STATEMENT OF WORK: 
To determine the environmental impact (inc. AMD) of Hg, As. Pb.Cu, Zn, V. 'I_‘l at selected 

abandoned gold, base metal and coal mining sites re CEPA, MMLER. Discharge, ‘l'rans'port and Biota 
(AERB, EPB Atlantic). 
To determine that selected operating metals and coal mining site(s) discharge abide by MMLERS (AERB, 
EPB Atlantic). 

BUDGET 1995/96:
r 

A -BASE o&.M 14 + 41': from A55 CAP'3K 
I-'r_c 1.1 SALARY sox 
CONTR.ACTOR(S): none 

LINKAGES TO POLICY OR REGULATION: 

CEPA, MMLERS 

INTERDEPARTMENTAL COOPERATION-: 

(1) Environment Protection Branch, at Dartmouth Nova Scotia and St, 
John's 

Newfoundland. (2) Atmospheric Environment Service, Downsview Ontario and Bedford, 

Nova Scotia. 9



__ 

PROJECT TITLE: 
Remediation of Metals Contaminated Groundwater 

LEAD lscientist, Laboratory, Manager. Individual]: 
Dr. C. Ptacek, Groundwater Remediation Project, NWRI 

TYPE OF ACTIVITY [State as policy development, regulatory/compliance 
monitoring, or scientific studies (source-, trends, monitoring, research, etc.)]: 
Scientific research 

BRIEF STATEMENT OF WORK: 
Development of remedia_l techniques for remediating metals-contaminated 
mine drainage water. The procedure is used to halt the migration of tailings— 
derived metals in aquifers by promoting in siru bacterial sulfate reduction 
and metal sulfide precipitation_. 

BUDGET 1995/96 [ltemize A-Base and other resources. Should include 
FTCs, Salary, O&M, Capital and Total Dollars. -Identify key contractors]: 
Approximately $20K A-base O&M and 0.5 FTC PY will be allocated for 
1995/96. Approximately $100K in-kind resources through collaboration with 

_ 

the University‘ of Waterloo. 

LINKAGES TO POLICY OR REGULATION [Identify key client or intended 
purpose of the work, nationally or internationally (see attached). Eg, OECD, 
UNECE, GLWQA, NACEC, Fisheries Act regulations/MMLER, CEPA, MEND, 
AMAP, SOE, EEM. It is important to identify a hook to somewhere]: 
Work supports both CEPA and MEND activities. 
INTERDEPARTMENTAL COOPERATION: [Identify existing 
cooperation/partnerslcontacts. Identify potential cooperation): 
Cooperation and direct collaboration with NRCa_n (CANMET Environment 
Laboratory). Addition collaboration with the US Geological Survey and the 
US EPA (which provides resources to the U. of Waterloo).
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II\'TERDEPARTMENTAL COOPERATION 

PROJECT TITLE-: Hg in Amituk Lake 

LEAD: Ray Semkin I 

TYPE OF ACTIVITY: 
Research 

BRIEF STATEMEIVI‘ or WORK’.-' 

Mass balance for Hg at Amituk Lake near Resolute, NWT 

BUDGET 1995/96: 
Sal 10K O&M 20K 

LINKAGES TO "POLICY OR REGULATION: 
AMAP. UNECE

~ 

OMEE (Analysis);

~



Project Title: Environmental Effects of Metals and Organometals 

Leads: Y.K. Chau and Fl.J. Maguire lNWR|/AEPB) 

Type of Activity: Research study (sources, occurrence. toxicity) 

Brief Statement of Work: 

(1) finish the national survey of water and sediment for pesticidal and non-pesticidal 
organotin compounds 

.(2) assess the toxicity of the antifouling pestic-ide tributyltin to aquatic and benthic 
» invertebrates 

(3) assess current status of alkyllead contamination in previously-identified hot- 
spots in the St. Clair and St. Lawrence Rivers 

(4) investigate the occurrence of MMT 
tricarbonyl) in environmental media in selected Great Lakes basin locations. 

Budget 1995/96 

Salary: 150K est. 
O&M: 60K 
Capital: OK 
Total: 2'lOK est. 

Linkages to Policy or Regulation: 

(1) This work addresses research recommendations on (i) the pesticide tributyltin 
(PCPA - assessing environmental contamination status of tributyltin 5 years 
after the ‘I989 regulation of its antifouling uses), and (ii) on non-pesticidal 
organotins, identified in the CEPA-PSL1 assessment 

(2') Linked to PCPA status of tributyltin in existing hot-spots 
(3) Alkylleads are on lJC list of critical pollutants, and were initially proposed as 

candidates for virtual elimination 
(4) It has been proposed to ban MMT in Canada 
Interdepartmental Cooperation: 

Existing: with DFO in sample collection in PYR for organotin analyses (IOS - J.A.J. 
Thompson) 

Potential: with DFO in sample collection in AR and QR for organotin analyses



PROJECT TITLE; Envir_on_rnc-zntal Standards 8. Statistics (AEPB, NWRI) 

LEAD: K.L.E Kaiser 

TYPE,OF ACTIVITY: Quality Assurance support for scientific studies on all aspects of 
~ metals in the environment. 

This activity includes: - rou,tj'in_e interlaboratory performance studies; 
.. monitoring and documenting the performance of laboratories; 
- rnaintaining database on laboratory performance for analytical data users; 
- developing and distributing reference ma_ten'als. 

BRIEF STATEMENT OF WORK: 

W _ 
, ,_ a ’ va aion u i to insure that the 

measurements in federal, provincial and private sector laboratories are qu_ant_itat_ively 

comparable; to identify deficiencies and to initiate corrective action when results indicate 
poor precision, inaccuracies or blank contamination». 

~~~
~

~ . .. 
g 

ncema rials (water, sediment and soil) for ca,libra_tion 
and inehouse quality control use by laboratories. 

3. . d rake. e_rfo'rman e evalua' n and provide individual laboratory specific appraisals to 
help improve and maintain measurement precision and accuracy for "he. enefi _._“he da a 
users. 

BUDGET: 

K$_250 SAL (A-Base), K5250 O&MlCAP (A-Base, GLWQA, VNR); 
uzms courom-m'r: SAL 20K; cm 301:. 

LINKAGES To POLICY AND REGULATIONS: 

Key glientsiz All DOE metals laboratories, major provincial laboratories in BC, Alberta, 
Saskatchewan, Manitoba, Ontario. Quebec, Nova Scotia, laboratories in OGDs such as 
NRCan, DFO, AAFC and Health Canada, as well as several laboratories in US and 
Canadian universities.» 

Participating laboratories are involved in research, surveillange and monitoring under a 

variety of federa_l programs, MOUs, and other agreements or programs, such as COA, 
GLWQA, CEPA_ MlSA_ MEND, EEM, drinking wate_r or effluentregulations.



INTERDEPARTMENTAL CO-OPERATION: 

Existing or recently completed co-operative arrangements include: 

A’AL ifi- - provision of Iin 

- provision of tin u i m h M0 to monitor major contract laboratory 
performance; 

- 
1 

provision of Iin u i l H lh ’n a (Ottawa) to monitor performance of 
several contract laboratories analysing heavy metals in drinking water; 

- a ntra u I r m nt with h PA to monitor and to verify the performance of 
several laboratories in the Great Lakes and in EMAP programs. 

- the to a wide variety Of Canadian. 
US and environmental laboratories, 

Potential co-operative arrangements: 

- discussions with US-NOAA. US-EPA and AES are underway to provide trace 
metal performance evaluation samples to laboratories participating in WMQ .agg 
QAFFA grggigitatigg grggrgms 

Recently, many Canadian federal and provincial laboratories have. switched from 
AA to IQP-Mg systems for trace metal analysis. To date. no concerted effort has 
been made to verify that these new systems are producing comparable data. As 
these data are used in research, surveillance and enforcement programs, an



NHR1 
CONTACT: MARLENE EVANS



NHRI Summary.
H 

In 1995/1996, NHRI had one active program inventorying heavy metals in the 
environment. 

_ 

This study (acid mine drainage and environmental impacts of mining) was
‘ 

terminated in May 1996 as a result of program review. An ongoing activity, the 
preparation of an Atlas on the biogeography of Russian wetlands, will contain 
information on heavy metals in these wetlands‘. In 1996/1997, a study will be conducted 
of metals in water, sediments, and fish in the West Basin of Great Slave Lake. 

Budget 
Fiscal Year Financial FTC 
1995/1996 

. 
$115,200 1.5



PROJECT SHEET FORMAT 
METALS IN THE ENVIRONMENT 

PROJECT TITLE: Ucavy metals in wetland c€osy‘su-.-.n1s 

LEAD: Dr. John V. Headley 

TYPE OF ACTIVITY: Scientific studics (source. trends, research) 

BRIEF STATEMENT o1~* worm: . To date work has been perfonned in support of mg 
‘ Canad'a-Russia Bilateral, atlas has been 

prepared on the biogeography of Wétlaxids in Russia 

and the Russian Arctic along with the 
concentrations determined for heavy metals. 

BUDGET 1995'/96: $8K 

LINKAGES TO POLICY on REGULATION: CL-IPA; Mining impacts; and development of 

international policies to wetland 
-ecc-systems 

INTERDEPARTMENTAL coovmnxom: Russia: 13:. zhuudov,‘ 
Hydrochemical Institute 

NI-IRI: « Dr. R. D. Robarts



Project Title: Metals in water, sediments, and fish in Resolution Bay and the West Basin 
of Great Slave Lake, N.W.T. 

Lead: Marlene Evans, Research Scientist, NHRI 

Brief Statement of Work: 
This study is investigating metals in water-, sediments, and selected fish species from the 
Resolution .Bay area of Great Slave Lake. This baseline study is being conducted in 
response to comrnu..nity (Fort Resolution) concerns that the Pine Point Mine (which is no.- 
longer operational) may represent a significant source of metals to the community 
through various transport pathways. A sediment core from the West Basin of the lake 
will be examined for time trends inmetal deposition: time trends, if observed, may be 
related to the mining operation and/or long-range atmospheric trends. Metals and 
metallothionein will be measured in predatory fish, including burbot from the Slave River 
delta. Previous research conducted under the Northern River Basins Study has suggested 
that burbot inhabiting the Slave River delta may have elevated levels of this protein. 
This study is linked with ongoing studies of organochlorine contaminant 
biomagnification in fish and invertebrates in the Resolution Bay and East Arm regions of 
Great Slave Lake. 

Budget 1996/1997: 
DIAND (Yellowknife): $26,000 K: NHRI: 0.l FTC 
Other related resources: AES (to M. S. Evans) $33,000 
‘ AES (to Fort Resolution) $20,000 

Linkages to Policy or Regulation: 
Circumpolar Nation Arctic Environrnent Protection Strategy, UNECE Protocol on 
Metals, AMAP, Toxic Substances Management Policy. 

"Interdepartmental cooperation: 
This study is being conducted in collaboration with L. Lockhart (metals in water and 
sediments: PAHs in sediments and biota), J. Klaverkamp (metals and metallothionein in 
fish tissue), and D. Muir (organochlorines, PCDFS, PCDDs in sediment and biota) at 

' 

l-‘WI. Fisheries and Oceans, Hay River, is providing logistic support and assisting in 
sample collection. The community of Fort Resolution (Deninu Kue First Nation) will 
participate and collaborate in the study.



METALS IN THE ENVICRONMENAT - PROJECT SHEET 

PROJECT TITLE: Acid Mine Drainage and En\'ironmcr_\_ta| Impacts of Mining 
(T o be ten,ni.h.nlCd May I. l996 as result of Program Review) 

LEAD: John Kwong, Research .Scientist (l_j-Environmental Sciences 
Division, NHRI) 

TYPE OF ACTIVITY: Scientific studies - research. 

BRIEF STATEMENT OF WORK: 
Acid mine drainage (AMD) is one of the most costly environmental 

problems 

facing the mining industry today and can detrirnentally 
affect both surface- and ground- 

water resources. 'l'he goal of AMD research at N1-[R1 is to better understand the acid 
generation and metal leaching processes so that more accurate. 

predictive methods and 

preventive measures can be developed to ensute_ environmental 
health and to sustain 

economically viable activities. Both field and laboratory investigations are 

emphasized to obtain a practical insight into AMD and the related metal contarninafion 

problems. 
A 

The subject project includes three separate study plans, namely, (1) 
Acid Mine‘ 

Drainage with a strong focus on the mining scene in British 
Columbia; (2) Mineralogical 

Controls of‘ Sulfide Oxidation which is essentially an 
industry-Funded laboratory study; and 

(3) Contaminant Transport inN_orthem 
Erwironments which addresses special topics in 

the Yukon Territory. Specific studies addressed in these study plans in 1995-96 
include 

the following: 
(i) Copper-contarninated sediments in 

the Tsolum River near Courtenay, B.C. 

(ii) Waste rock characterization at selected mine 
sites in northwestem B.C. 

(iii) Arsenic transport and attenuation in the 
Cobalt mining camp, Ontario. 

(iv) Interplay of ‘geochemical. electrochemical 
and microbial mediation processes in 

the oxidation of natural sulfide assemblages. 

(v) Lithochemistry and aqueous metal transport 
in the Keno Hill mining district, 

central Yukon 'I‘ern'tory (with special focus on Zn, Cd and Pb). 
(vi) Pre-mine acid rock drainage assessment 

in the Clear Lake prospect, central 

Yukon.-
- 

BUDGET I995/96 
Ni-TRI Resources: 530,600 A-Base 0&M and 1.5171‘C 
Other Resources: 

Industry contribution - 326.600 
Funding fi'orn BC Mineral Development Agreement - 53 0,000 
In-kind support from DIAND (Whitehorse). GSC (Ottawa and 

Vancouver) and B.C. Environment - $20_.000(cstimate) 

Total Dollars‘ (exc.I.ud.ir1a.saLary);. §:.l9.?..2.QQ



LINKAGES TO POLICY OR REGULATION: 
Data and knowledge acquired in the subject project contribute to 

provide a 

scientific basis for the applications of MMLEVR. (‘EPA and CEAA. Prior to being notified 

of the “surplus” status, the lead scientist for the project also 
served as a member in the 

MEND Prediction Committee and a member of Working Group 5 (BC. and Yukon) in 
the AQUAMIN process. 

INTERDEPARTMENTA L COOPERATION: 
All studies under the subject project have been conducted in 

co'llahoration_ with 

personnel from other government agencies and industry 
partners, Active panic-ipants in 

the project outside NHRI include the following: 
From Energv. Mines &,Resources: Dr; J. Percival (GSC. Ottawa); 

Dr. C. Roots- 

(GSC, Vancouver and currently at the Canada-Yukon 
Geoscience Ofiice, Whitehorse). 

‘From Indian and Northern Affairs Canada: Mr. P. Roach and Mr. G. Whitley 

(Water Resources, Whitehorse). 
From Headquarters, EC: Mr. C. Durnnresq (AQUAMIN Secretariat). 
From B.C. Energy, Mines & Petroleum Resources: Dr. W. Price (Victoria) 
I-‘rorrt B.C. Environment, Lands & Parks: I. Deniseger (Nanaimo) 

from Placer Dome Canada Limited" Mr. K. Ferguson.
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CANADIAN WILDLIFE SERVICE 
VVILDLIFE TOXICOLOGY PROGRAM 
METALS RESEARCH, MONITORING AND ASSESSMENT PROGRAM - 1996-97. _ 

The objective of the Wildlife Toxicology Progra__m of the Canadian Wildlife Service is to protect _wildlife 
and their ecosystems from toxic substances. To achieve this research, monitoring and assessment 
activities are undertaken in order to identify and interpret the impacts of environmental contaminants on 
Canadian wildlife, to provide advice and recommendations to prevent or mitigate these effects and to 
inform Canadians. The program examines impacts on the health of wildlife and their habitats, the loss of 
use of wildlife as wildfoods, and the use ofwildlife as early warning indicators halth of ecosystems and 
humans. Program activities are lad out of the National Wildlife Resarch Centre in Hull, P.Q. and 
delivered in close cooperation with wildlife toxicology biologists in the five regions of'En‘vironment 
Canada.

’ 

Environmental contamination by metalsis an important concern of the Program. The main metals issues 
on which the Wildlife toxicology program will be focused for the nextfew years are listed below. 

1. Lead shot. Evaluate the efiectiveness of the forthcoming on the use of lad shot for hunting 
migratory game birds in reducing the incidence of lad poisoning of waterfowl and their predators 
and the need to extend controls to other game. . 

2. Lad sinker. Continue to document the incidence of lad poisoning of loons and other fish-eating 
birds which inadvertently ingest lad fishing weights. _ 

3. Environmental Lad. Delinate the impacts, and sources, of lad other than shot and sinkers and 
their efiects on wildlife.

’ 

4. Mercury contamination of loans and other fish-e'a_ti_ng birds. Delinate the types of environments 
where loomand other fish-ating birds are most at risk from increased atmospheric deposition of 
mercury; document adverse efiects. Achieve better understanding of mercury-selenium ijntejractions. 

5. Metal mining and smelting. Complete review of literature on metal mining and smelting on wildlife 
Preliminary indicates very little research on the efiects of mine wastes on wildlife has been 
conducted. Improve ability to model and asses metal uptake in by wild vertebrates and identify 
species at.n'sl<. 

6. Metals in Determine whether high selenium concentrations in sooters may pose health 
risks to consumers and to the birds themselves and whether these high levels are naturally associated 
with mercury.

‘ 

7. Coordinate CWS metals program for NWRC and Regions and provide laboratory support services for 
' analyses, data management, specimen banking etc.).



~ 
PROJECT TITLE: Studies of Mercury, Lead and other metals in wildlife: 
determination of sources, levels of exposure, effects, and impacts, especially 
in fish-eating birds. 

LEADER: Dr. A. Scheuhammer, wildlife Toxicology Division, National wildlife 
Research Centre , Canadian wildlife service 

TELEPHONE: 819 997-6128 

TYPE OF ACTIVITY: Scientific research studies involving methods development 
and applications for delineating exposure and effects of metals in wildlife; 
assessment of impacts for influencing regulatory policy; coordination of the 
CWS National metals toxicology program. 

BRIEF STATEMENT OF WORK. Tissues of loans, common mergansers, and other 
fish- eating birds from carcasses turned in to us by collaborators are being 
analysed for total and methyl mercury, selenium and lead, other metals and 
effects. The technique of Pb isotope ratios by ICP-MS is being assessed for 
its usefulness in distinguishing among different sources of Pb exposure in

’ 

wildlife including Pb shot, fishing weights, mining and smelting wastes, and 
sediments and plant material from environments heavily contaminated with 
‘urban’ or industrial Pb. The extent of lead sinker/jig ingestion and Hg 
exposure and damage to waterfowl, loons, and other fish-eating birds in 
Canada will be determined. The relative contribution of environmental 
chemistry variables (e.g. - acidification) to explain elevations in fish-Hg 
concentrations will be investigated. Dead common loons to determine the range 
of tissue~Pb,-Hg and -Se c concentrations in this species, and interpret 
concentrations from a toxicological perspective will be surveyed. The H 

incidence of lead shot poisoning of woodcock in Eastern Canada and waterfowl 
in BC are being assessed. 

BUDGET(l996—97) 
No. of Indeterminate salary O&M Capital Total 

Aeaase 2 $120,000 $75,000 5,000 $200,000 

LINKAGES TO POLICY 
Results are to be used to influence policy concerning needs for further 
controls on metal releases and uses, primarily under MBCA and CEPA. Result 
support OECD Lead risk and Mercury risk reducation, UNECE LRTAP Protocol 
development, Caneus transboundary air and other international initiatives. 

INTERDEPARTMETAL COOPERATION: OGD are currently not involved in this research. 
Partnerships with other Departments to undertake wildlife—metals effects 
research, impact assessments, and improvements in analytical methodology and 
throughput are welcome;



ECS = HQ - ESD 
CONTACT: ED PORTER



SUMMARY OF ENVIRONMENTAL SCIENCE DIRECTORATE HEADQUARTERS METALS 
ACTIVITIES .. 

The program has only two aspects. 

The first deals with effects of mine efflgents aquatic 
ecosystems and includes AQUAMIN, Thwe AQUAMIN final report 
mentioned in the Project Sheet has now been published.

’ 

The other activity is the development of environmental duality 
guidelines for metals in various environmental media. 

RESOURCES : 

5 FY (Salaries: 235K); A-base: 170K; Third party: 270K



Project Title: Assessment of the Aquatic Effects of Mining in Canada (AQUAMIN) 
Lead: Connie MacDonald, Chief, Environmental Effects Monitoring Division, Evaluation and 
Interpretation Branch 

Timcframe: _._Igne 1993 to April 1996 

Type of Activity‘: multistakeholder, scientific assessment of existing information on the effects 
of mining on aquatic ecosystems in Canada, to make recommendations regarding: arnendments 
to the Metal Mining Liquid Effluent Regulations (MMLER); the design of a national 
-Environmental Effects Monitoring (EEM) program; and information gaps and research needs. 

Brief Statement of Work: over 700 reports on environmental monitoring at mine sites in 
Canada were collected, screened and entered into a database. Reports were from a variety of 
sources including government reports, journal articles and consultants reports prepared for mining 
operations. Information from over 90 sites represented in the database was and 
detailed case studies were completed for 17 of the sites. This material was summarized in 
syntheses for the following regions: Appalachian region (NF, NS and NB), the eastern Canadian 
Shield (PQ and ON), the western Canadian Shield (MN, SA and NT) and the Western Cordillera 
(BC and The case studies and regional syntheses have been used as the basis for a Final 
Report, in preparation. which presents recornrnendations fiom the AQUAMIN process. 
Budget 1995/96: funding for this fiscal year has been provided by BCS, EPS, DIAND, NRCan 
and the Mining Association of Canada. 2.0 PY (Salaries: 95K) A-base: 80K; Party : 70K. 

Linkages to Policy or Regulation: the recommendations from AQUAMIN will have a 
significant impact of the nature of upcoming revisions to the MMLER, and Environment Canada 
policy regarding the metal mining sector. Further. the recommendations will also have 
implications for the conduct of Environmental Effects Monitoring. 

Interdepartmental Cooperation: strong participation in AQUAMIN from: 
«- DFO headquarters, regions and scientific institutes 

Environment Canada headquarters, regions and scientific institutes 
NRCan staff from CANMET and the GSC 
DIAND stafi' from headquarters and regions 
AECB 

o also have participation of provincial governments, the Mining Association of Canada, 
environmental non-govemrnent organizations, and aboriginal groups 

D 
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PROJECT TITLE: Monitoring and surveys of mg;a15 in uildlife 

LEADER: Dr. Birgit Braune. wildlife Toxicology Division. National 
wildlife 

Research Centre . Canadian wildlife service
. 

TELEPHONE; 819 953- 5959 

TYPE OF ACTIVITY: Surveys and monitoring studies 
to establish spatial and 

temporal trends of metal contamination and edibility 
of wildlife. 

BRIEF STAIBMENT OF WORK.
, 

The levels of mercury, cadmium. lead, selenium and arsenic in edible portions 

of waterfowl and selected other wildfoods 
have been systematically collected’ 

throughout Canada including the Arctic over the 
period from 1988 to 1994, 

Results are evaluated by Health Canada and reported 
to consumers. spatial and 

temporal trend monitoring of especially mercury. 
occasionally other metals, in 

seabirds. shorebirds. waterfowl, fish-eating birds. and other wildlife 

including mammals from the Arctic, Pacific 
and Atlantic Oceans and various 

freshwater and terrestrial ecosystems (e.g.. Great Lakes) has been undertaken 

since as early as the late 1960's- 
Contaminants levels and effects in Polar 

bears are systematically monitored by Dr. 
R. Norstrom_ Most analyses are 

conducted by NWRC Lab. services. All data 
are electronically available in our 

National Registry of Toxic Chemical Residues. 
In addition tissues from most 

specimens collected are maintained frozen in 
our National specimen-Bank. All 

survey and monitoring studies have been 
carried out in close collaboration 

with CW5 Regional staff. 

§UDGET(lS96-97) 
salary 05M Capital Total No. of Indeterminates 

A-Base $50,000 $75,000 $10,000 $l3S.000 .3 

other 24,000 

LINKAGES TO POLICY‘ 
Results are to be used to influence 

policy concerning needs for further 

controls on metal releases and-uses. 
primarily under MBCA and CEPA and for 

advising Canadians of safety of wildfoods 
for cunsumption. Result support OBCD 

Lead risk and Mercury risk reducation, 
UNECE LRIAP Protocol development. Can- 

fls transboundary air and other 
international initiatives. 

IN‘I‘ERDEPAR'mS1?AL COOPERATION: Health Canada 
conducts all evaluations of the 

safety of uildfood for human 
consumption and advises on the need for 

health 

advisories. The more recent data in 
the.Arctic has been signficantly funded by 

the DIAND. Collaborative studies 
with ODGS are welcome.



PROJECT TITLE: Development of methodologies for estimation of exposure amd 
assessment of impacts of metals on wildlife 

LEADER: Lorna Brownlee, wildlife Toxicology Division, National wildlife 
Research Centre , Canadian wildlife service 

TELEPHONE: 819 953- 3907 FAX: 819 953 6612 

TYPE OF ACTIVITY: scientific evaluation of available data sets and models. 
Development of databases and applications of bioaccumulation models as tools 
for assessment of impacts of metal contaminants on wildlife. 

"BRIEF STATEMENT OF WORK. The development of the wildlife Contaminant Exposure 
Model (WCEM)is one ongoing project that addresses the need for methods for 
estimating contaminant exposure to wildlife. This model has been developed 
using Visual Basic and Microsoft Access databases and currently contains a 
biological database of 18 birds, 12 mammals, 4 amphibians and 3 reptiles. It 
contains information on weights and diets relevant to the Canadian 
environment, and allometric models for estimating daily intake via inhalation, 
drinking water and diet and addresses adults only. The biological database is 
linked to a chemical specific database shell- The user creates a wildlife 
exposure model that corresponds to the exposure routes of a specific chemical 
and enters environmental levels of air, water, soil, sediment, dietary 
components or physical chemical properties into the chemical database. The 
chemical database also contains QSARS for estimating contaminant uptake into 
wildlife food from the aquatic environment. Using these two databases, site- 
specific approximate daily intakes (ADIS) can be estimated. Major data gaps 
are estimation of metal contaminant uptake into diet in aquatic systems and 
both organics and metal uptake in terrestrial systems . Also a draft 
literature review of the impacts of mining industries on wildlife is to be 
updated depending on available of funds. 

BUDGET(l996_-97) 
salary O&M capital Total. No. of Indeterminates 

A-Base $20,000 $20,000 0 $40,000 0.5 
Other 5,000 ‘ 

LINKAGES TO POLICY 
Results are to be used to influence policy concerning needs for further 
controls on metal releases and uses, primarily under MBCA, and CEA processes. 

INTERDEPARTMETAL COOPERATION: There is currently no collaboration with OGDs. 
Cooperation with OGDs to extend the model to metals and complete the mining 
assessment is welcome.



PROJECT Canadian Environmental Quality" Guidelines for Metals 

LEAD: Conn_ie Gaudet, Head, Soil and Sediment Quality Guidelines Section 
Robert Kent, Head, Aquatic Guidelinfes and Assessment Section 
Guidelines Division. Ecosystem Conservation Directorate, ECS, Environment Canada ‘ 

TYPE OF ACTIVITY: Under CEPA Part _I, the Minister of Environment has an obligation to formulate 
national guidelines specifying goals tovvnrds which an environmental control effort is directed and 
recommendations to support and maintain particular uses of the environment. National environmental 
quality guidelines are developed to protect, mainatin and restore specific water (drinking water, 
recreational water, aquatic life, irrigation and livestock water, industrial)’ and land uses (agricultural, 
residential/parkland, commercial and industrial). The guidelines are developed in collaboration with OGDs 
and the provinces/territories. 

The Canadianl environmental quality guidelines are science-based, non-regulatory instrurnents vvhich 
provide nationally consistent measures for preservation and restoration of environrnental quality, targets 
for pollution control and guidance for interpreting sources, trends and trends data. 

BRIEF STATEMENT OF WORK: National scientific assessment of the available information related 
to .a specific metal includes: its forms and fate; sources and pathways for entering the 
environment, its environmental concentrations and toxicological effects. scientific information is 
assessed and guidelines are recommended based on existing national protocols for soil quality, water 
quality; and sediment quality. 

BUDGET 1995/96: The budget fluctuates yearly based on the Departmental priorities and partnerships. 
This year, -3.0 PY (Sala,ries_: 140K); A.-base: 90K; Third party. 150-200K 

LINKAGES T0 POLICY OR REGULATION: Canadian Environmental Quality Guidelines have 
become accepted nationally and inltemationally (see attached UN/ECE document). They are extensively 
used in over 40 countries including the UN/ECE, OBCD countries, the AESEAN group. Mexico, and 
Chile. 

The guidelines are under C-‘EPA Part I and also support CEPA Part IV. They are also used 
under the pollution prevention and the protection of fish habitat portions of the Fisheries Act. They can 
be used as reference for contaminated -sites remediation. marine disposal, EEM‘, Mlvfl.E.R, GLWQA, and NAFTA/NACEQ

. 

INTERDEPARTMENTAL COOPERATION: The national guidelines are developed in cooperation 
with OGDs. '



EPS - HQ = OTTAWA 
CONTACT: SHEILA JONES



SUMMARY OF ENVIRONMENTAL PROTECTION SERVICE HEADQUARTERS METALS 
ACTIVITIES 
Most of the EPS-HQ metals relkated activities are to be found in 
the Mining, Minerals and Metals Diviision. They involve policy 
development in relation to SOP, UNECE Protocol on Metals and‘ 
MLER/Mining EEM revision. The summmary for the division follows on 
the next page. S 

Resources: Sal. $800K. O+M $435K (both apporx.) 

Another EPSeHQ metal activity is in the Renewable Resource Division 
on wood preservative iacilities design.

‘ 

Resources: Sal and O+M $10K 

At the Environmental Technology Centre ambient air monitoring in 
conducted of metals in particulates from rural and urban sites 
across Canada. 
Resources: Sal. $100K O+M $75K Cap $20K 

The Commercial Chemicals Branch develops criteria applicable for 
metals in terms of regulatory policy development and conducts 
assessments of the ecological risk of metal as input to the CEPA 
and the IPCS program,

' 

Resources: Sal. $55k O+M $12K 

The Chemical Industries Division develops SOPs for the metal 
finishing industries and in relation to chlor-aklkali plant 
regulations. 
‘Resources: Sal. $80K O+M $7OKn.
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PROGRAMS/PROJECTS 

UNBCE Heavy Metals Protocol 
AQUAMIN/IvflvlI.ER 
Strategic Options Process (SOP) - Steel Sector Studies 

4 — Base Metals Smelting Studies 
Arsenic Studies 
PERD/I-LA.P. Studies 

LEAD 
Patrick Finlay 
Bill Blakeman 
Ray Capowski 
Iohn MacLat.chy 
Kin Mah 
Bill Wong 
Sheila Jones 
John Ayres 

TYPE OF ACTIVITY 

Policy ‘Development, Regulatory, Scientific Studies (co-fimding). About 80% of the work 
done by the division is related to metals. Three major activities are the SOP, UNECE 
Heavy Metal Protocol and AQUAMIN/MMLER revisions 

BUDGET 1995/96 

Total Bue A - 800K approx. 
Total O&.M - 435K approx, (407K Briv. Canada, _28.0K PERD) 

LINKAGES 

UNECE, Fisheries Act, MMLER, MEND, CEPA, etc. 

INTERDEPARTMENTAL COOPERATION 

Natural Resources Canada, Industry Canada, Health Canada 

Note: See attached projcc1 sheets for details.
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PROJECT TITLE: Arsenic Emission Control from Pyrometallurgical Operations 

LEAD: R. Capowski, Program Division, N.O.P.P., Environment Canada, 

Ottawa. 

TYPE OI‘ ACTIVITY: 

Scientific studies, research 

BRIEF STATEMENT or worm: 

Assessment of arsenic air pollutioncontrol technology options the metallurgical 

industrial sector, and more -specifically, Royal Oak Mines, Yellowknife, NWT. - 

BUDGET 199.5./96 
O&Mt - 25K (transferred from P&N Region) 
Key contractor: W.R. Hatch Engineering Ltd., (Ron Hatch) Brampton, Ontario 

LINKAGES TO POLICY OR REGULATION: 

Support to possible development of arsenic management strategy with respect to CEPA (I-‘SD 
1) designation of arsenic as a CEPA toxic. » 

DITERDEPARTNLENTAL COOPERATION: 

1) Health Canada 
2) Government of Northwest Territories 
3) Royal Oak Mines, Yellowknife, NWT



PROJECT TITLE: STEEL MANUFACTURING SECT OR STRATEGIC OPTIONS 
REPORT ‘ 

LEAD: Patrick Finlay 

TYPE OF ACTIVITY: 
State as: scientific studies 

BRIEF STATEMENT OF WORK: 

Prepare Strategic Options Report for Steel Manufacturing Sector for the management of CEPA 
Toxic Substances. 

BUDGET 1995/96 
O&M - 150K 
Key contractor: APOGE.-E RESEARCH 

LINKAGES TO POLICY OR REGULATION: 
UNECE, GLWQA, Fisheries‘ Act regulations, CEPA 

INTERDEPAR‘I'NI'EN'I‘AL COOPERATION: 

1) Natural Resources Canada
’ 

2) Industry Canada 
3) Health Canada
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PROJECT 'I‘.ITLE: BACKGROUND INFORMATION HEAVY 
PROTOCOL UNDER THE UNECE. 

LEAD: P. Finlay 

TYPE OF ACTIVHY: 
State as: scie.n1:1fic studies 

BRIEF STATEMENT or WORK‘: 

Provide a summary of the "State of Science eKno'wledge" derived from the documents and 
associated background. 

BUDGET 1995/96 
O&M - 50K 
Key contractor: C.C. Doiron & Associates 

LINKAGES T0 POLICY OR REGULATION: 

UNECB, CEPA. 

COOPERATION:- 

1) Natural Resources Canada 
2) Health Canada
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PROJECT TITLE: BASE METALS SMELTING STRATEGIC OPTIONS STUDY 

LEAD: Patrick I-‘inlay/Ray Capowsld 

TYPE OF ACTIVITY: 
Scientific studies (source, trends, monitoring, etc.). 

BRIEF STATEMENT OF WORK: 
Provide technical data/info; regulatory, economic info., pollutant release inventory, 
options, preliminary narrowing of substance facility type combinations and focussing MAE 
SOP and recommendations. 

BUDGET 1995‘/96 

O&M — 150K 
Key contractor: HATCH ASSOCIATES 
LINKAGES TO POLICY OR REGULATION: 
UNECE, Fisheries Act regulations/M1VII_'ER, CEPA, MEND. 

INTERDEPARTMENTAL COOPERATION: 

1) Natural Resources Canada 
2) Industry Canada 
3’) Health Canada



~ ~ 

PROJECT TITLE: Assessment of Status of Coal Cleaning Technologies Capable of 
Achieving Reductions of H.A.P. Emissions From Combustion Sources 

William Blakeman, Mining & Milling, Mining, Minerals and Metals Division 

TYPE OF ACTIVITY: 

State ‘as: scientific studies. Review and asse;ssrnent of existing‘ and emerging coal cleaning 
technologies. 

BRIEF STATEMENT or WORK: 

Genetic relationships and associations of H.A.P. P-recussor elements in coal identified and 

asssessed. and emerging tpreoornbustion H.A.P. precursor removal ‘through coal 

cleaning assesses reviewed and assessed. Phase 1 report submitted to 

BUDGET 1995/96 
O&M: 27.8_K P.E_RD 
A Base Sal: 5.0K 
Key contractor: O&M to consultant D.S. Webster Technical Services Co. Continuation of 

project will depend on availability of PERD funding and Power Generation 
SOP recommendations re needs and measures that could be taken to reduce 
H.A.P. Emissions. 

LINKAGES TO POLICY OR REGULATION: 

Project supports Environment Canada H.A.P. Program, CEPA. Power Generation SOP Issue 
Table and PERD Task 2 Program. 

INTERDEPA.R'I‘MENTA_L COOPERATION: 

Natural Resources Canada; Coal Research Laboratory Devon, Alberta 
Natural Resources Canada; GSC - Institute of Sedimentary and Petroleum Geology, 
C-alaary 
U.S°. Dept. of Enctfgy; Pittsburgh Energy Technology Centre, Pittsburgh 
U.S. Geol. Survey (Dr. R. finkclman), Washington D.C. «#93 

N)?‘ 

\t\/ 

sasx



.: ._ '.}U': \ .,,c 9 r-.-s ‘-_t.__-. 

1’ 
' 

pg 1“ :~y.::.~$x:«'_v§;a:«,(-_, ~ ,. . 

/

u 

‘g "“":;;. ‘:4 
_ 
2.33 H. 

- 

v ‘I 
we - 

.v 

- '- 
tc’ . _ ~~~ 

PROJECT TITLE: AQUAMIN (Assessment of the Aquatic Effects of Mining in Canada) a 
Multistakeholdcr program, to assess biown effects of mine effluents and 
mining activity on natural receiving waters. 

LEAD: B. Blakeman as member: Steering‘ Committee, Co-Chair Technical and 
Regulatory Aspects Committees 
Co:-chairs: H. Meade (MAC), C. MacDonald (ECS/DOE) 

TYPE OF ACTIVTl'Y: 
State as: scientific studies - Review of existing scientific data on effects of mining on » 

aquatic environment in Canada and recommend revisions to update and 
strengthern the MMLER, Design an EEM Program for Mines and identify 
future research needs. 

BRIEF STATEMENT OF WORK": 

Program was started in June 1993 and completed in May 96. Final report is ready for release 
pending completion of translation, Project reviewed over 700 scientific reports on effects of 
Canadian metal mines on aquatic environment. Report contains recommendations re: 
amending MMLER, designing an EEM Program for mines‘. effluent testing characterization 
and reporting; updating the Environment Code of Practice for Metal Mines, and future 
research. 

BUDGET 1995/96 
O&M: 32.0 K O&.M (To support AQUAMIN Program [ECS] and M‘3D Travel) 
Sal: 25.0 K 4 

LINKAGES TO POLICY OR REGULATION: 
AQUAMIN Recommendations will be considered by Environment Canada in amending 
(updating & strengthening) the 1977 Metal Mining Liquid Effluent Regulations under the 
Fisheries Act. 

IN'I'ERDEPAR'I'lVfENTAL COOPERATION: 

Multistakeholder process involving DFO, NRCan, DIAND, Ontario, N.S., Quebec, B.C., 
N.B‘., Sask. and Manitoba Environment Depts., the Mining Association of Canada, the 
Canadian Environmental Network, the Inuit Tapirisat of Canada, ‘Regional First Nations 
organizations - Follow-up actionslDepartment_al response to recommendations in AQUAMIN 
report will involve similar nllll[lS‘l1i_}CChOldcl' participation.



~ ~ 
Renewable ResourcesV.Di\}lslon 

Project Title 

Technical Recorn_mendat_ions: Documents for the design and operation of wood 
preserv‘etlon facilities. 

Lead 

Gautam Das 

Brief Statement. of Work 

Recommended practices to reduce or eliminate the release of wood 
preservative chemicals to the environment and minimize exposure of workers‘. 

Budget 1.995195 

Base .— A 10K approx. 

Linkages 

Toxic Substances Management Policy, F'ish.,eries Act. 

interdepartmental Cooperation 

Natural Resources Canada, Agriculture Canada, Health Canada 

Metals 

Chromium. Copper & Arsenic.



PROJECT TITLE: ‘National Air Toxics Santpling Nctworl: 

LEAD: Tom Dann and R. Turle ETC, Ottawa 

TYPE OF ACTIVITY: Scie-ntific Studies (Ambient air trend monitoring) 

BRIEF STATEMENT OF WORK: 

Fine (< 2.5 pm) and coarse (2.5 .- 10 pm) particulate samples are collected at 20 sites (4 
rural, 16 urban) sites across Canada. Samples are analyzed by EDXRF for 55 elements 
(including Pb. Cd. Hg, Ni, Cu, Zn. Cr, As) and by-_IC for 16 anions/caations. Sampling 
began in 1986 and continues. Samples are collected over 24 h once every six days. 

BUDGET 1995/96: 

Salary 5 100K 
O&M 5 75K 
Capital s 20K 

LINKAGES: 

PSL 1 and 2. 
HAPS - UNECE 
GLWQA 
CEPA 

COOPERATION: 

All provincial and municipal environment agencies panicipate in program and provide in 
kind contribution. Portions of "work are carried out jointly with ABS and Health Canada.



-DOE Metals Network a Project Sheet 

PROJECT TITLE: Harmonization of classification systems of metals (OECD) 

LEAD:
‘ 

Karen Lloyd
V 

Commercial" Chemicals Evaluation Branch 
Toxics Pollution Prevention Directorate 
Environmental Protection Service, Hull 
(319) 953-0356 

TYPE OF ACTIVITY: 
Regulatory; policy development 

BRIEF STATEMENT OF WORK: 
Criteria for classifying organic chemicals as dangerous to the environment are based on 
persistence, bioaccumulation and»tox_ici_ty. The aim of the project is to develop criteria 
applicable to metals. In addition. the project addresses the need for separate testing 
protocols.

‘ 

BUDGET 1995/96; 
A-Base: 

FTC: 0.3 
Salary; 5125 K 
O&M: 510 K 
Capital: 0 

_ 

rs‘ 

Total: 835 K 

LINKAGES TO POLICY OR REGULATIONS: 
1) OECD Harmonization of Classification 
2) Canada's Toxic Substance Management Policy 

INTERDEPARTMENTAL COOPERATION: 
NRCan: Led organizing committee of workshops to address toxicity (Ottawa), persistence 
and bioaccumulation (Brussels).



PROJECT TITLE; 
LEAD: 

DOE Metals Network. - Project Sheet 

Assessment of the ecological risk of priority substances. 

Karen Lloyd 
Commercial Chemicals Evaluation Branch 
Toxics Pollution Prevention Directorate 
Environmental Protection Service, Hull 
(819) 953-0355 

TYPE OF ACTIVITY: 
Regulatory 

BRIEF STATEMENT OF WORK: 
Several metals and their compounds were listed on the first Priority Substances List of 
the Canadian Environmental Protection Act. In addition, releases from primary and 
secondary copper and zinc smelters and refineries are listed on the second Priority 
Substances List. The ecological risk of these substances will be assessed in the next 
three years. Methods to assess this risk have been developed and published in a draft 
guidance manual. 

In addition, contributions are. made to reviewing and writing sections of international 
documents which assess the risk of specific metals (e.g.—, International Program on 
Chemical Safety reports on copper and z_inc). ' 

BUDGET 1995/96: 
A-Base:

. 

FTC: 0.5 
Salary: 530 K 
08M: 52 K 
Capital: 0 
Total: $32 K" 

LINKAGES TO POLICY OR REGULATIONS: 
1) Canadian Environmental Protection Act 
2) Canada's Toxic Substance Management Policy 

INTERDEPARTMENTAL COOPERATION: (DFO,- NRCan., and HC) 
1) reviewed the guidance manual on assessment methods 
2) members of PSL2 OGD Contact Group and 
3) Environmental Resource Groups for specific substance assessments



CIIEMICAL lNDUS'l’Rll:‘S DIVISION 

ProgramsIProjccts 

Strategic Options Process (SOP) for Metal Finishing Industry 
Chlor-Alkali Mercury Liquid Effluent Regulations 
Chlor-Alkali Mercury Release Regulations 

Lead 

Peter Paine 
John Prinsen 
Fred Chen 

. Type of Activity 

Policy Development-, Regulatory Activities and Scientific Studies. Less 
than 15% of the work done by the division is related to metals. The 

‘ Division is responsible for the maintenance of the Chlor-Alkali Mercury 
Regulations under the Fisheries Act and CEPA, which are the only federal 
regulations relating to mercury. However, the major activity is the SOP for 
the Metal Finishing Industry, covering cadmium, nickel and chromium. 

Budget 1995/96 

Base - A 80K approx, 
O&M 70K approx. 

Linkages 

Fisheries Act, CEPA, UNECE Heavy‘ Metals Protocol 

Interdepartmental Cooperation 

Natural Resources Canada, Industry Canada, Health Canada, National 
Defence



AES DOWNSVIEW 
CONTACT: KEITH PUCKETT



Summary Statement 

The intent of the AES Program o_n Metals is Through research, provide 
Canadians with scientific information and advice on air quality issues as a basis 
for informed decision making. The research focus is ‘on describing the 
emissions (natural), atmospheric transport and transform_a_t_ion of metals and V 

' their subsequent loss from the atmosphere. 

1996/1997 
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Title: Atmospheric Measurements of Toxic Trace Elernents in the Great Lakes Basin; 

Estirnat_ion of Atmosphe_ric.Loadings and Source Identification‘. 

Lend: R.M. Hofl, Air Quality Research Branch, 
Atmospheric Environment Service, Environment Canada 

Type of Activity: Scientific studies in support of Annex l5 of the Great Lakes Water Quality 

Agreement, comprising atmospheric measurement_s and research, data analysis 
and interpretation. 

Brief Statement of Work: This project represents a significant component of ABS eflbns 
within the Integrated Atmospheric Deposition Network CLADN), in support of the GLWQA 
Annex 15. Atmospheric particulate matter is routinely collected at three locations in the 

Canadian 

Great Lakes Basin: Point Petre (PPT) on Lake Ontario; Burnt Island (BNT) on Lake Huron; 
Egbert G568) and inland site north ofToronto. Sampling at PPT and EGB commenced in 1989, 
with.BN'l'. starting in 1992. 

Samples are taken for a twenty-four hour period with a current frequency of one day 
in twelve 

(prior to April 1994 frequenq was 1 day in six): a Sierra Anderson High Volume 
Sampler (Hi- 

Vol) with a PM-10 inlet head is used to col_lect the sample on a 
8" x 10" rectangular Whatman 41 

cellulose filter. Approximately l100rn" of air is sampled in this manner. 

After collection, the exposed filter is cut into four 
8" x 2.5" strips: two of these strips are 

archived, while the othertwo strips are submitted for trace element analysis using two difierent 
instrumental techniques. One of the strips is subjected to instrumental neutron activation analysis 

(INAA), performed under external contract: elements current.ly determined by 
this procedure 

include arsenic, selenium, aluminum, bromine, calcium, chlorine, copper, iodine, 
manganese 

titanium, vanadium, antirnony, nickel, rubidium, europium, silver, gold, silicorg uranium, 
tungsten, 

potassium, samarium, chromium, cesium, cobalt, hafnium, iron, scandium, tantalum, thorium, 

zinc, tin and indium. The second strip is subjected to high-temperature ashing, acid digestion and 

subsequent analysis by inductively coupled plasma-emission spectroscopy (ICP-ES) performed 

under external contract: elemental data are obtained for lead, cadmium, silver, aluminum, boron, 

barium, beryllium, bismuth, cobalt, chromium, copper, iron, molybdenum, nickel, vanadium, _zinc, 

manganese, tin strontiurn, titanium and phosphorus. The overlap between the two techniques 
on 

several of the commonly observed elements in the atrnospherie particulate matter provides useful 

quality information (NOTE: Primary elerncrrtal targets for IADN are highlighted in the above 
list) 

Budget: This project makes substantial use of the infrastructure created by ABS to meet its 
responsibilities under Annex 15 of the GLWQA- 

Actual sampling costs can be approximated by a proponion of the total requirement 
to maintain 

the operations at the IADN sites: 
Site operations: $15K 
Station support (contractors) $15K 
Supplies and repairs 5 6K



/tttalyaical costs ‘for the l day in 12 sampling _freq_uency at the three sites 
are": 

Filter cutting, archivingrtnd shipping 
a S 2K 

INA_A (Dr. S. Landsbcrgcr, U. oflllinois) 
$l8.5K’ 

ICP-ES (EPL Inc. Ivftssissauga) $ 8.2K 

Approximately 0.SPY of sdentificltechrtical support ($30K salary) is 
required to _coo_r_d_i_na;o the 

above operations and provide preliminary quality control on the 
field and laborato_ry data. 

For the estimate of resources required is essentially more open- 

ended and depends upon the objectives and scope of the 
interpretation being sou ght-however, it 

is conservatively estimated that 0.4 PY of scientific/technical support ($24K salary) 
is dedicated 

annually to achieve full data quality control and final reporting 
ofvalidated atmospheric- 

concentration levels and statistics required for loading 
calculations. This estimates does not 

include scientific resources required to investigate 
data patterns and trends in terms of air mass 

back-trajectories or seasonal cycles; similarly, source-receptor modelling efforts are not 
includeds 

-both these investigations are underway at present, directed 
byevarious scientific staff at AES as 

separate projects. 

Based on the above, the total dollar figure for this project is $36K 
+ S28.'7K + S301_(_ + $241-(.= 

$1 l8.7K’.
’ 

Linkage to Policy or Regulations: The primary purpose of 
the‘meas'urernents~ is to contribute to 

- an assessment of the atrnospheric. loading to the Great 
Lakes system for selected toxic trace 

elements. As such, they permit an estimate of the dry deposition contribution 
to the loading. 

which must be combined with estimates of wet deposition loading (trace 
elernents in precipitation 

are determined by NWRI in a parallel project conducted at the IADN sites) and net gas 
phase 

transfer where appropriate. By meam of various data analysis techniques 
(source-receptor 

modelling, air-mass back)-u"ajectory analysis), it is also 
anticipated that source type, location (local 

or long.-range transport) and contribution can also be assessed- 
These objectives are clearly linked 

to the informafion needs of Annex 15 of the GLWQA
i 

.In.formarion on the long-range transport and/or transboundary 
movement of rnetals is key to the 

continued development of nianagement options under the 
auspices of the USICanada Quality 

Agreement and the UN/ECE.Pr_ot,ocol on Heavy Metals. 

Interdepartmental Co-operation: The IADN is ajoint US/Canada entity, with all US 
involvement beingthe responsibility of the EPA (GLNPO). Canadian efl‘ort.s under 

IADN to 

determine atmospheric loadings for trace elements 
requires co-operation with Dr. W. Strachan 

(National Water Research Institute (NWR1), Burlington, 
Ontario) formeasurement of wet 

deposition concentrations. 

Publications: 

Bicgalsld, SR, 5. Landsberger, S. and Hoff, KM. (1996) “Source receptor modelling 
using trace



metals in aerosols collected at three mral Canadian Great Lakes sampling stations”. J. Great 

Lakes Res. (submitted). 

HofI, RM. and Brice, KA. (1994) "Atmospheric dry deposition of PAI-{'5 and tracd metals to 
Lake Ontario and Lake Huron". Paper 94-eRA110.0,4 in Proceedings gf 1994 Annual 

Mcctingg' 

th_Air and Waste M a ement Asso -' tio AWMA, Pittsburgh. 1994. 

Hoff. KM. Strachan, W.M.J., Sweet, C.W., Chan, C.H., Shacldeton, M., Bidleman, T.P., Brice, 
KJL. Bumiston, D.A., Orssiorg S., Gmtz, D.F., Harlin, K. and Schroeder, WH. (1996) 
“Atmosphen’c deposition of toxic chemicals to the Great Lakes: 2; review of data through 1994". 

Atrnos. Env-. (accepted for publication).
‘ 

Hoff, RM. (1994) ‘Environment Canada, Great Lakes Water Quality Agreement Annex 15, 
Integrated Aunosphetic Deposition Network, 1988-1992 Tracefilements in and TSPFIOC 
Results”. Atmospheric Environmutt Service Drafi Report.

'



Title: Metal in the Canadian Arctic: their sources, occurrence [levels], trends and fate. 

Lead: LA. Barrie, Air Quality Research Branch 
Atmospheric Environment Service, Environment Canada 

Type of Activity: Policy D_evelopmcnt\Scientific- Studies 

Brier Statement of Work»: 

Changes in air concentrations of Pb, As, Se, Sb, Y, Mn, 0.) and Zn [not Cd] 
are described by 

taking integrated [weeldy] measurements using a Hi-Vol 
sampler at Alert, NWT. The sampling 

regime has been in place since 1980. The Hi-vol filters are 
a'naJyse'd by DIAA/ICP ESMS. The 

data are interpreted using time series statistical analyses, 
air mass back trajectories, multivariate 

‘statistical techniques such as PEA and Lagrangian transport and budget models. 

All the data fiom this project are archived in the directory. 

Budget 1995/96: 

PY 0.2 

O & M $25K 
Capital 0 

Key Contractors: Hancoclg University of Toronto SLOWPOICE Facility 
Landsberger, University of lllinois 

Linkages to Policy or Regulation: The intended purpose of the measurements is -to assess the 

significance of the role of the eattnolsphere in delivering metals 
to the Arctic. Infofination on the 

long raruze transport and/ortransboundary movement ofmctals 
is key to the continued 

development of policy options in the context of the Circurnpolar Nation 
Arctic Environment 

Protection Strategy and the UN ECE Protocol on Heavy Metals. 

Interd epartinentnl Co-operation: There are no formal 1i‘nl_-:s between this activity and activities 

in the Departments of Agriculture, Fisheries and Oceans and 
NRCan. However, the information 

is being used as part of the DIAND Northern Contaminants Assessment which 
involves 

collaborative interpretive efiorts by researchers in Environment, 
Fish {es and Oceans and Health 

Canada. 

Pitblicationsz 

Barrie, LA. and R.M, Hoff (1985). Five years of air chemistry 
observations in the Canadian 

Arctic. _A_t.mosphet'ic Envirorunent 19: 1995-2010 

Stu_rgc_s, WT. and L_.A. Barrie (1989) Stable lead isotope ratio‘s in Arctic aerosols: 
Evidencye for 

the origin of Arctic Air pollution. Atmospheric Environment 23: 2513-2519



Barrie, LA. and M.J. Bam'e (1990). Chemical components of lower troposphere aerosols in the 

High Arctic: Six years of observations. Journal of Atmospheric Chemistry 1 1%‘ 21 1-226 

Sirois, A. and L.A. Ba'm'e’ (1996). Arctic lower tropospheric aerosol trends and composition ax 

Alert, Canada 1980-1993. [In preparation].



Title: Mercury in the atmosphere 

Lead: W..}-i. Schroeder, Air Quality Research Branch, 
Atrnospltcric F,nvironm‘ent Service, linviroruncnct Canada 

Type of Activity: Policy Dc'vclopment\Sc’icnt’i‘fic Studies (Air quality 
research, atmospheric 

processes, air-surface exchange. 

Brief Statement of Work: 

An automated instrumental "technique is being used to dejscnbe gas-‘phase 
mercury levels in the 

atmosphere at locations in Eastern and Northern Canada. Currently, characterisation of levels in 

the Arctic is in progress. Measurements are also being 
made in collaboration with Environment 

Canada regions [Ontario, Quebec and Atlantic] to describe levels 
over the Great Lakes, the Gulf 

of St. Lawrence and the Atlantic region. Improved methods for 
the collection and subsequent 

chemical analysis, of difierent forms ofrncrcury in the atmosphere 
are being developed. 

Budget 1995/96: 

PIC l P.Y., (SE-RESH) 
PDF .1 (as of January 1996) 
Co-op Students 1 (Winter 1996 Work tenn) 
O & M S 94K 
Capital _ 

$110K 

Key Contractors: Tel».'Ta..n Inc. [instrument developers] _ 

Linkages to Policy or Regulation; Mercury, lead and cadmium are the metals chosen for -the 

first phase of the ECE Protocol on Heavy Metals. Mercury is one of the. 7 priority substances 
singled out for further consideration by Annex 15 of the Great Lakes 

Water Quality Agreement. 

Mercury is a priority pollutant in the Arctic Monitoring and Assessment 
Program (AMAP). 

Interdepartmental Co—o'peration: There are no formal links between this activity and activities 

in the Departments of Agriculture, Fisheries and Oceans and 
N_RCan. However, the information 

is being used as part of the DIAND Northern Contaminants Assessment which involves 
collaborative interpretive efiorts by researchers in Environment, 

Fisheries and Oceans and Health 

Canada. 

Publications’: 

Schroeder, WH. (1994). "Atmospheric Mercury Measurements at a Rural Site in Southern 
Ontario, Canada-'-‘. In: Mcrcu Pollution : lntedrati n and Svntheisy. ~ ~~ 
J‘.W. (Eds), Lewis Publishers, Boca Raton, pp. 281-291. 

Watras, CJ. and Huck-abee,



Expert Panel on Mercury Atmospheric Proccsscs (1994). "Mercury Amaosphcric 
Processes: 

‘A Syntlreyis Report". Electric Power Research Institute, Palo Alto, CA. Report No. TR-104.214. 

23 + pp. 

Schroeder, Kcdcr, G., Kock, H., Rousscl, P., Schneeberger, D. and Schacdlich, F. (1995). 

"International Field Intercomparison of Atmospheric Mercury Measurement Methods“. Water, 

Air, Soil Pollut. 80: 611-620 

Schroeder, W1-1, Ebinghaus, R., Shoeib, M.r, Tirnoschenko, K. and Barrie, L.A..(199S) 
- ‘Atmospheric Mercury Meamrements in the Norrhem Hemisphere from 56° to 

82.5‘°N Latitude”. 

Water, Air, Soil Pollut. 80: 1227-1236



Title: Chemistry oflligh Elevation Fog (Cl-H-IF) Project 

Lead: R.S. Schcmcnaucr, Meteorological Research Branch, 
AlmOS‘pilCilC Environment Scnricc, Environment Canada 

Dr. Z.Q. Lin 
Department of Renewable Resources, McGill University 
Ste. A._nnc-de-Bellevue, Quebec 

Type of Activity‘: Scientific Study, researclg monitofing, trends 

Brief Statement of Work: The CHEF project began in 1.985. It5'sg‘oals were. to measure fog 

and precipitation chemistry at mountain sites in southern Quebec and to 
make chemical and 

meteorological data bases available to the efl'ects community. Current 
activities are limited to 

continuous ozone me'asu"rement at two sites (850m elev.) and modelling of 
deposition rates to the 

elevation forests. Filters used in the ozone sampling component of the CHEF project were 
analyzed for metals. The results complement the extensive fog and 

precipitation data base. 

it 

Budget 1995/96: Nil 

Key Contractors: N/A 

Linkages to Policy or Regulation: 

Interdepartmental Co-operation: There are no formal between this activity and activities 

in tl:e.Department of.Agn’culture, Fisheries and Oceans and 
Co‘-operation is with -the 

Department of Renewable Resources of McGill University and the Energy Engineering 
Institute 

of the Ecole Polytechnique in Montreal. 

Publications; 

tan, Z.Q., P.H. schu§pp,'.as. Schetnertauer-and 
cc. Kennedy. (1995). Trace Metal 

Contamination in and on Balsam Fir (Abies Balsaumca (L) Mill.) foliage-in 
Southern Quebec, 

Canada Water, Air and Soil Pollution 81: 175-191 

Lin, Z.Q., KS. Schetnenauer, P.H. Schuepp, N.N. Barthalcur and (3.6. 
Kennedy (1996). 

Airborne metal pollutants inhigh elevation forests of southern Quebec, 
Canada and their likely 

source regions. .Submitted to Journal of Agriculture and Forest-Meteorology.



Title: Metal levels alofl in Ontario and the Atlantic Provinces 

Lead-2 C.Bani‘c, Meteorological Research Branch, 
Atmospbcn'c Enviromncnt Service, Environment Canada 

Type of Activity: Scientific Studies 

Brief Statement of Work: 

In March and April of 1990, cloudwater, precipitation and aerosol were sampled in Central 
Ontario as part of the Eulerian Model Evaluation Field Study for analysis for As, Ba, Cd, Cu, Fe, 

Mn, Pb, Se, Al, 1, Sc and Zn 

In August-September, 1993 and 1995 cloud water and aerosols alofi were sampled in New 
Brunswick and Nova Scotia for analysis for As, Ba, Cd, 0.1, Fe, Mn, Mo, Ni, Pb, Se, T1, and Zn. 
The 1995 cloud water and aerosol samples were also analysed for Hg, and the concentration of 
Hg in the gas phase was determined at altitudes up to 5 km. 

V r 

The sampling for most species was done both in background conditions and in pollutant plumes 

carried of the coast of North America. 

This research provides: 

l) Estimates oi‘ deposition of these species to the Gulf of Maine and Bay of Fundy; 

2) lnforrnation on the vertical distribution of metals; 
3) Estimates of flux of metals 05 the coast of North America 

Key Contractors: 

Linkages to Policy or Regulation: 

Interdepartmental Co-operation: 
There are no formal links between this activity and activities in the Departments of Agriculture, 
Fisheries and Oceans and NRCan. 

Publications: 

Banic, C.M., W.R Lasitch, G.A Isaac and J.W. Strapp, Scavenging of trace metals by cloud and 
precipitation, in eci‘ itation'Scaven and Anna ere-S‘ rface Exchan e,- Vol. I, S.E. 

Schwartz and W.G.N. Slinn (coordinators), Hemisphere Publishing Corp., pp. 421-431, 1992. 
~ ~ 

Wong, H.K.T., C.M. Banic and W.M.J. Strachan, Trace metals in cloud water and precipitation, 
Proceedings of the 9th International Conference on Heavy Metals in the Environment, Vol.‘ I, pp. 

273-277, 1993.



Banic, C.M. and H.K.T. Wong, Transpon ofTracc Metals to the North 
Atlantic Almosphcxc 

Dufing NARI-Z, to be s_ubmincd1_o J. Gcophys. Res. June, 1996..



Title: Metal levels in Canada and their contribution to visibility degradation. 

Lend: RM. Hoff, Air Quality Research Branch, 
Atmosphe-;n'c Environment Service, Environment Canada 

Type of Activity: Policy developmentlscientific Studies 

Brief Statement of Work: Atmospheric particulates are collected at three locations (In British 

Columbia, Ontario and New Brunswick) and analyzed for their metal content. Integrated, size 

fiactionated [<2.5 urn], air samples [24 hrs.) are taken every three days and the resulting 

particulate loading is analyzed for.31 metals by PDCE. Changes in visibility at the sampling 

location are thert considered in te.rrns ofthe varying metal levels as well as the other components 

of the sampled aerosol. These data are used to predict both total fine particle aerosol mass and 

the reduction in visibility fi'om these aerosols. This prediction is compared to ambient visibility 

measurements made by nephelometry and is used to refine the visibility-aerosol linkages.- 

Budget: 

Field operations [changing filters etc] 0.1 PY 
Chemical analyses [MK]. Sponsored by the AES Research Subvention Program 
Data'analysisftn_t_erpretation 0.2 PY 

Key Contractors: Campbell, University ot‘Guelph 

Linkages to Policy or‘Regulation 
Under the auspices of the US/Canada Quality Agreement, Canada is committed t_o the 
development of a policy for the Prevention of Sigrtificant Deterioration and Visibility 
Degradation. The factors which influence visibility across Canada are not well described and 
especially the role of changing air quality. The information will be used to assess the relative 
contributions of natural and anthropogenic sources to the difi‘erent visibility regimes across 

Canada-.
~ 

Interdepartmental Co-operation: _ 

There are no formal links between this activity and activities in the Departments of Agriculture 

NRCan and Fisheries and Oceans. Nevertheless, this ‘work is carried out in conjunction with the 
Provinces of Btitisb Columbia and New Brunswick. 

Publications: 

Pryor, S.C.—, RI. Barthelmie, KM. Hofi, S. Sakiyama, R. Simpson and D.G:. Steyn, 
REVEAL: "Characterizing fine aerosols in the Fraser Valley", Atmospheric Environment 

(submitted)



Nc‘jcdJy, 2., IL. Campb<:1L W.J. Tecsdaicb, m. Brook, 1-LA. Wicbc, RM. Hot)‘, 1. 1: Dlouhy, and 
T.F. Danrg " Comparison of mulli-clcmcrfual analyses of aerosol samples by PIE, EDXRF, 

and 

IC.'''_ Nuclear Inslufmcnts and Methods in Physics Research B, 103, 473-476, 1995. 

RM. Hofi“, L. Guise-Bagley, KJ. Puckcn, K. Macdonald, "Considerations in the Asscssmcni. of 
Canadian National Visibility", Proceedings of AGU/AW}/IA Radialiofn’ in the 

Atmosphere 

Specialty Conference, Snowbird, Utah., Sept. 26-30, 1994, 109-112.



Tit|c:'* Toxicity of metals airborne particulate matter 

Lead: J. Brook Quality Researcli Branch 
Atmospheric‘Environment Scrvicc; Environment Canada 

Renaud Vincent, Environmental and Occupational Toxicology Division 
Bureau of Chemical Hazards, Health Canada 

Type of Activity: Policy development/Scientific Studies 

Brief Statement of Work; Aerosol samples are collected from urban and rural locations across 

Canada-. They are analyzed for their metal content (ICP, NAA) and extent of water solubility 
(measure of bioavailability). Acute toxicity of the samples are evaluated using in virro methods. 

Relative toxicity ofthe samples are compared to their metal concentrations and other chemical 
constituents. 

Budget 1995/96: 

FTC 0.6
- 

Salary $50K (Contract/Snident/Fellow's) 
O & M SSOK 
Capital 0 
Total $100K (95/96) 
Total $200K (94/95) 

Key Contractors: Bovar Environmental (94/95) 
Prof; D. Nadeau. Laval (94/95) 

Linkages to Policy or Regulation: Linkages between aerosol (metal) levels and their health 
impacts are being evaluated as part of efiorts to define National Ambient Air Quality Guidelines. 

Interdepartmental Co-operation: There are no formal links between this activity and activities 
in the Departments of Agriculture, Fisheries and Oceans -and NRCan. However, there is 
considerable collaboration with Health Canada. 

Publications: 

Biran K, Tang Y-Z., Brook IR, Vincent R and Keeler G.J_., (1996): Aqueous extraction of 
airborne particulate matter collected on hi-"vol filters. Int. .f, ofEnvir. Anal Chem.,(in press). 

Nadeau D., Vincent R., Brook J .11, and Dufifesne A., (i996): qrt'oto>cidty of arrtbient air 
particulates to rat lung macrophages: comparison of cellular and functional assays. Toxicology in 

Vitro, (in press).



ATLANTIC REGION 
CONTACT: NElL BURGESS



SUMARY STATEMENT FOR ATLANTIC REGION 
The CWS (Wildlife) component is included in the summary provided 
earlier by CWS Headquarters. It includes Hg in loons and seabird 
eggs. 

Resources: Sal. $53K O+M $71K 

The Atmospheric Environment Branch conducts studies on the spatial 
and temporal trends of Hg in the atrmosphere and in precipation. 

‘Resources: Sal. $44K O+M $53K 

The Environmental Conservation Branch is studying Hg in lake waters 
and sediments and the role of DOM and coordinatuing the various 
inputs to an assessment of Hg sources and impacts on freshwaters. 

Resources: Sal. $117.5 O+M $30K Cap $15K 

Grand Total Resources: Sal. $214.5 O+M $154K Cap $15



PROJECT SHEET FORMAT 
METALS IN THE ENVIRONMENT 
Env’ironment_Canadz1 — Atlantic Region 

PROJ ECT T'l'I"LE:‘ Impacts of Mercury Exposure on Common Loons Breeding in the 
_Maritime»s

' 

LEAD: Neil Burgess, Canadian Wildlife Service/Environmental Conservation Branch, 
Environment Canada, Sackville, New Brunswick ‘ 

TYPE OF ACTIVITY; 
V 

Scientific studies to determine the importance of mercury 
exposure and acidification in affecting the breeding behaviour and impairing the health and 
reproductive success of Common Loons breeding in Maritime Canada. 

BRIEF STATEMENT OF WORK: 
1) Field work, funded by CWS, and conducted by Atlantic Coop Wildlife Ecology Research 
Network (ACWERN) students and a CWS technician will focus on monitoring reproductive 
success and observing crucial breeding behaviours of loonsin Kejimkujik Park, NS and 
Lepreau, NB. Additional surveys of territorial lo_ons will be conducted by helicopter in May 
by CWS. 
2) A cooperative team, again funded by CWS, will join the project in ea_rly August to capture 
and band breeding loons and young, and to collect blood and feather samples for heavy metal 
and stable -isotope analyses. American experts in loon capture (Evers & Kaplan) will be 
contracted again to assist. Collaboration with Tufts University School of Veterinary Medicine 
will be continued, e-xamjining clinical health and immune function parameters in loon blood. 
3) Water samples will be collected for lake chemistry analysis by ECB collaborators. 
Cooperators from Parks Canada have joined to collect fish samples for mercury and stable 
isotope analysis from the study lakes in Kejimkujik National Park; 
4) Cooperators will continue to be encouraged to salvage .Con_in_1on Loon carcasses and‘ 
abandoned eggs wherever possible in the Maritimes. A network has been established to . 

forward the carcasses to the Atlantic Veterinary College (AVC) and the eggs to CWS. The 
carcasses will be necropsiied at AVC and tissue samples forwarded to CWS for contaminants 
analysis. 

BUDGET 1995‘/V96 

Source Salary 08: M Capital TOTAL 

A»-Base. 

O 

0.50 24 K 
_ 

67 K 0 91K 

B-Base 
A 

0.25 MK 14 K



TOTAL 
A C. - 

105 K 

LINKAGES 'l‘O POLICY OR REGULATION: This study will determine the extent of 
ecological impacts of elevated me-rcury exposure on breeding loons. The results will be 
integrated with those from studies of mercury uptake by fish in the same lakes, and 
associations between lake chemistry and mercury levels in biota. These studies will support 
Canada in international negotiations on heavy metals, the development of international 
agreements under the UN ECE, OECD and NAFTA, and the development of .a national 

strategy to reduce anthropogenic mercury in the environment (under CEPA‘?). 

INTERDEPARTMENTAL COOPERATION: 
Cliff Drysdale, Peter Hope-, Robert Nicolas, Parks Canada, Kejimkujik NP, CanH 
Andre d‘Entremont, Gary‘ Corbett, Parks Canada, Halifax, CanH 
Philip Taylor, Joe Nocera, Jessica Scott, ACWERN.-.Ac‘adia University 
Tony Diamond, Glenn Tikkanen, Nikki Benjamin, ACWERN—UNB 
David Evers and Joe Kaplan, Bi‘oDiversity Inc. (contractors) 
Pierre--Yves Daoulst, CCWHC Atlantic Veterinary College, UP-El 
Harry Vogel, Canadian Lakes Loon Survey, Bird Studies Canada 
Tufts University School of Vet. Medicine, Mass.



PROJECT SHEET FORMAT 
METALS IN THE ENVIRONMENT 
Environment Canada - Atlantic Region 

PROJECT TITLE: Assessment of Temporal Trends of Mercury in Seabird Eggs from 
Atlantic Canada, 1968-96 

LEAD: Neil Burgess. Canadian Wildlife Service/Environtnental Conservation Branch, 
Environment Canada, Sackville, New Brunswick 

TYPE OF ACTIVITY’: Sc-ieintific studies to determine the levels of mercury in the eggs 
of four species of seabirds on the Atlantic coast, and trends in those levels over the last three 
decades.

‘ 

BRIEF STATEMENT OF WORK: 
Eggs frmn four species of seabirds have been collected every four years _since I968 or I972 from several areas 
in the Atlantic Region. Different species are monitored to provide information on contaminants in different 
trophic compartments of the marine envir(mment»: Double-cres-ted Cormorant. an inshore-subsurface feeder; 
Leach‘s storm-petrel. an offshore-surt'uce feeder; Atlantic Puffin. an offshore-subsurface feeder; and Herring 
Gull, an inshore omnivore. Eggs have been collected from colonies in three study areas: the outer Bay of Fundy, 
the east coast of Newfoundlztnd and the St. Lawrence River estuary. The eggs were an_aiy_sed for total mercury 
front I972 to I980. but not since. We xvillanalyse total rnercttry in the eggs collected in 1992 and I996-.; Ifthe 

results warrant. archived samples. from 1984 and I988 will also be analysed. Once again. Quebec Region staff 
will collect the eggs from the'St. Lawrence River colonies, to redttce overall field expenses. 

BUDGET I995/96 

Source 
J I 

FTES Salary 

I » 

MlO&M Capital, TOTAL 

A-Base 0.30” 
9 

15K 4K 0 
I 

't9t<i
I 

B‘-Base 
R I W 

TOTAL 
i 

EM 9 

19 K 

LINKAGES TO POLICY OR REGULAT ION: This study will determine the trends in 
mercury levels in marine biota over the last three decades. The results will be integrated with- 
those from studies of mercury uptake by fish in the satne lakes, an_d associations between 
lake chemistry and tnercury levels in biota-. These studies will support Canada in 
international negotiations on heavy metals, the development of‘ i_n_ternational agreements under 
the UN ECE, OECD and NAFTA, and the development of a national strategy to reduce 
anthropogenic mercury in the environment (under Cl;-_ZPA?).



lN'l‘ERl)El’AR'l'MI3N'l‘AL CO()PERA'l‘lON: 
None so far 
New Brunswick Mttseunt . 

Memorial University of Newfoundland 

DFO-Martitimes has been repeatedly approached to co'lIabora_te in this project. Little interest 

has been expressed by them thus far.



- 

PRO] SHEET FORIVI/\'l‘i 
NIETALS IN THE ENVIRONIVIENT 
Environment Canada - Atlantic Region 

PROJECT TITLE: Atmospheric Merc-ury in the _Atlantic Region 

LEAD: Robert Tordon »& Stephen Beauchamp, Atmos'phe‘ric Environment Branch, 
Environment Canada, Bedfordi, Nova Scotia 

‘TYPE OF ACTIVITY: Scientific studies to determine spatial and temporal trends in 
atmospheric mercury, atmosplieric transport patterns, phasepartitioning, deposition and 
eventually the exchange (flux) of atmospheric mercury with terrestrial, marine and 
freshwater ecosystems in the- region. 

BRIEF STATEMENT OF WORK: Research into atmospheric mercury in the 

Atlantic region began in 95/96 with the acquisition and deployment of vapour phase Hg 
analyzers at two regional EMAN sites, Kejimkujik NS and St. Andrews NB. In the summer 
of ’95 AEB and ARMP cooperated in the ‘measurement of vertica_l and horizontal vapour 
phase Hg concentration profiles during RACE. In 95/96, AEB developed linkages through 
EMAN with the US Mercury Deposition Network (MDN). This collaboration resulted in the 
acquisition and inodification of 2 collectors designed for collection of Hg in precipitation. In 

96/97,- the-se collectors were installed at the above noted EMAN sites to contribute to the 
overall assessment of atmospheric Hg deposition in North America as part of the 
Canada/‘Gulf of Maine/US Mercury Deposition Network (MDN) under the auspicesof the _ 

US National Acid Deposition Program (NADP) and EMAN. We will complete the data 
analysis of the vertical and horizontal distribution and phase partitioning of atmospheric 
mercury observed during RACE to determine regional scale fluxes and atmospheric transport 
patterns over short time scales. We will begin to analyze spatial and temporal patterns in 
Hg, source regions and examine local vs long range (tran_sbounda_ry) transport. A literature 
review will be cond_ucted related to flux chamber design and construction, atmospheric. Hg 
speciation, phase partitioning and particulate mercury, 

BUDGET 1995/96 

s;..;;; 1-"res sail, ow Capital mi;
9 

A-Base 
H I 

53K 
M I 

B-Base 

TOTAL 

LINKAGES TO POLICY OR REGULA'I‘|ON: These studies will support Canada in



international negotiations on heavy metals, the development ot"i‘nternational agreements under 
the UN ECE, OECD and NAFTA, and the development of a national strategy to reduce 

anthropogenic mercury in the environment (under CE-PA?). 

lNTERDEPARTMEN'l‘Al. CO0!-’lZRA'l‘lON: 
W. Schroeder (ARQP) 
W. Pilgrim (NBDOE)



PRO._IE'C"I‘ SIIEET 
METALS IN THE ENVIRONMENT 
Environment Canada — Atlantic Region 

PROJECT 'l‘l'I‘LE: Mercury contamination in Atlantic Canada lake waters, dissolved organic 
carbon and sediments 

LEAD: Tom Clair, Scientist, Environmental Conservation Br.- Atlantic Region, P.0. Box 1590, 
Sackville, N.B. EOA 3C0 (506) 364-5070, FAX 364'-5062, Teamlinks Clall.'l@am@C‘pdar 
Other Team members: Daniel Leger, O. Vaidya, G.L. Brun, Environmental Conservation 
Br.- Atlantic Region, Moncton, N.B.; N. Burgess-, Environmental Conservation Br.- Atlantic 
Region, Sackville, N.B. 

TYPE OF ACTIVITY: Scientific studies to assess the extent and relative distribution of aquatic 
mercury contamination, in freshwater ecosystems in the Region 

BRIEF WORK STATEMENT: Mercury levels in loon blood are higher, in the Kejimkujik 
National Park region than anywhere else in North America,» even though this region does not 
receive the highest Hg loads in the country. Hg is either deposited by atmospheric processes 
or transported from soils and bedrock eventually reaches lakes where it is subject to a number 
of chemical reactions. First ionic Hg is probably complexed to dissolved organic matter 
(DOM). DOM contains a large number of anion sites which will complex free metals thus tying 
them up. The DOM is either precipitated to lake sediments where it is converted by microbes, 
or broken down to CO, and a Hg ion by pelagic bacteria or is exported out of the lakes by 
streams. 

Lakes located in the Kejimkujik National Park area are probably especially likely to have 
high levels of Hg because they have very high levels of DOM which should scavenge Hg from 
surrounding waters and soils. In order to see if DOM is a major influence on Hg accumulation 
in our lakes, we are studying Hg‘s abiotic environmental pathways by ?analyzi‘ng total dissolved 
as well as Hg complexed to DOM at all lakes being sampled for fish and loons. These are 
located on a range of‘ geological and DOM values which should allow us to assess the relative 
importance of these two key variables. Time and resources permitting, we will also conduct a 
regional survey of lakes in this region and possibly in southwestern New Brunswick to determine 
the extent of the Hg complexation in Atlantic Canada lakes. 
Note: I-‘undlls are currently lacking for sample analysis, though collections are being done. 

BUDGET 1995/96 ($10 

Source FTE’~s Salary O&M A 

Capital Total 
Al-Baiselril L5 3 

B-Base 
H H I I 

10 15 25 

Total 15 IS 30



Dclivcralwlcsz 21) Hg sample results water, sediment, DOM samples by Jan 1, 1997 
b) lnlcrprclivc report describing and explaining potential Hg pathways in brown water 
ecosystems as opposed to clear waters, by March 3|, 1997. 

lNTERI)El’AR'l'MENTAL COOl’ERA'l‘lON: 
Parks Canada, CanH



l’ROJE'C'l‘ Sl:IEE'l‘ FORM/\"I‘ 
METALS IN THE EN’VIRONMEN'l‘ 
Environment Canada - Atlantic Region 

PROJECT 'l‘l'l‘LE: Assessment of Sources and Impacts of Merctiry in Freshwater 
Ecosystems in Atlantic Region 

LEAD: Daniel Leger & Neil Burgess. Environmental Conservation Branch, 
Environment Canada, Moncton & Sackville, New Brunswick 
TYPE OF ACTIVITY: Scientific studies to integrate and assess research results from 
collaborators, in order to assess for the Atlantic Region: 1) the extent of adverse ecological 
impacts caused by mercury contamination in freshwater ecosystems in the Region; 2) the 
relative importance of potential natural and anthropogenic sources of mercury contamination; 
3) the local environmental factors influencing the severity of ecological impacts, and 4) the 
temporaland spatial trends in mercury contamination. 

BRIEF STATEMENT OF WORK: Coordination and integration of mercury-related I 

research by EC researchers, OGDs and universities in the Maritimes will be accomplished 
through hosting planniong meetings in spring 96. Exisitng multimedia mercury data will be 
gathered, compiled in a common database and shared between collaborators. Existing 
computer models of the aquatic fate and biological uptake of mercury will be acquired and 
tested, using mercury data from summer 96 sampling of water, fish and wildlife. 
Comparitive data and assessments will be evaluated from neigh_b‘ouri,ng New England states, 
Quebec, Ontario and elsewhere. A prel‘iminary assessment will be made of mercury sources, 
trends, aquatic transport and fate, and ecological impacts. This draft assessment will provide 
the basis for input from collaborators and outside experts. A workshop will beheld to bring 
collaborators together, as the assessment process, advances. 

BUDGET 1995/96 

Source“ 
I 4 

Salary O&M Capital TOTAL 
A 

,' 

A—Ba_se 
, 

0.7 35' K 20 K 
E H 9 

0 
H M 9 E 

unfunded 

TOT/9tL 

9 

‘ 

55 K 

LINKAGES TO POLICY OR REGULA'l‘lOl\‘: The outcomes of this multi-year effort are 
preliminary assessments for the Atlantic Region ot': l) the relative importance of 
anthropogenic mercury sources: 2) the temporal and spatial trends in mercury contamination;



3) the physicztl and hiological factors inlltiencing the aquatic fate and biological uptake of 
mercury; and 4) the extent of ecological i_mpaets of mercury contam‘in'ation. These studies 
will support Canada in international negotiations- on heavy metals, the development of _ 

international agreements under the UN ECE, OECD and NAFTA, and the development of a 
national strategy to reduce anthropogenic mercury in the environment (under CEPA?). 

lNTERDEPAR'l‘MEN'l‘AL COOPERATION: 
Kejimkujik National Park, Parks Canada, CH 
Andrew Rencz, Geological Survey of Canada, NRCan 
NSC & NB Depts. of Natural Resources and Environment 
Allen Curry, Coop Fish & Wildlife Research Unit, University of New Brunswick 
Cindy Staicer, Dalhousie University 
Terry Haines, US National Biological Service 
Barry Mower, Maine Dept. of Environmental Protection 
Donald Porcella, Elec-tric Power Research Institute 

Further cooperation with NRCan, especially with the GSC in Atlantic Region, "is needed. »



QUEBEC REGION 
CONTACT: JOHN AYRES



Monitoring 
ofMexa1s in 
W1ldltfe' 

' in 

Effects of 

Tallipy on 
Wildlifia. 

on in fish 

TOTAL 

Budget 
1996-97 
Salary 

10K 

11K 

226K 

INVENTORY OP HEAVY METALS ACTIVITIES 

QUEBEC REGION SUMMARY 
1996 '- 1997 

Budget Budget Budget 
1996-97 1996-97 1996-97 

0&M 178;! ‘total 

- 800K 935K 

- - mg 

75K .- 140K 

20K - 31K 

SK - 10K 

100K 800K 113614 

PIA 

2,0 

0.1 

L1 

0.2 

0.1 

3.5 

Resource 
~ Person 

Gilles 
Lcgault 
Tel: (5 14) 
283-3452 
Andte 

Stcfan 
Gtennn. 
Tel: (514) 
283-0l9U 
283-7303 

Rodxigue 
‘Id: (418) 
648 - 5016 

Louise . 

Champoux 
Tel: (4 18) 
648-4657 
Louise 
Champoux 
Tel: (418) 
648-4657



TITRE DU PROJET: 

Saim~Lnur'cm Vision 2000. Vo1c1l"rotc_ctlon 
(1994-19_93) 

RESPOINSABLE: 

Moinistoro dc l'Environnomcn'1 ct do In Faunc du Québcc cx Environhcmcm 

Canada 

TYPE D'ACTIVXTES: 

Reduction dos rcjctvs l'iq.u'ides toxiqucs et elimination vinueollc dos rejcts dc 

substances loxjiqucs porsislamcs 
do 106 établissemems industriels 

priorisaires du 

Quebec 

ETAT ADWVANCEMENT DES TRAVAUXx 

50 des 106 industries visécs om falt1'objet du 
Plan d'acuon Saint-Laurent (1988- 

1994) ex om élé evaluécs, Dcs sys_Lé.m’es 
d'assain1sscmen'\ on: 616 implantés pour 

rcncontrcr les’ objectifs fixes. é 
savoir do réduirc dc 90 % lea rejets toxiqucs dans 

lc fleuv: -Saint-Laurent. En daxc do 1995. 
La reduction obtenuc :5: dc 

9.5‘ %. Les 

56 euros industries qui on: 616 ajoutées au programme on 
1994. son: entrain 

d“éva1uer lcurs rejets liquides. Des mosures seront prises pour rencontrer lcs 

objccxifs du programmg.
' 

BUDGET 1996-1997: 

0 Salaircz (Else A) 135 KS (2 P/A) 
- F&E:: 800 KS 
0 Contribution an MEF: 750 KS (15 P/A) 

LIENS AVEC LA POLITIQUE on 
REG’LEME_N'1‘AT10N:: 

9 Politiquc dc gostion dcs substanccs 
toxlques 

0 Lo‘: dos pfxhcrios 
- Loi do is Protection ct, dc la 

Conservation do |'Environncrn'ent (LPCE) 

0 boi sur la qualité dc l'Environ'nemcm 
du Québcc (LQE) 

- Programme d'a_ssainissemcnt dc: eaux 
du Quebec (PAE) 

o Réglements fédéraux ct provlnciaux 
aur ies pares ex papicrs 

0 Programme dc reduction dos rcjcu 
industdcls du Québcc (PRRI) 

- Rtglcment sur les atlesxaxlons 
d'assainissoment en mlllcu i_ndustrie‘I du 

Québcc 

Eic.



coomfiznanow wmzuc‘.ouv1aRN1~;MrzNTAu:. 

Cc progrnmmc cs1 unc cnlcmc fédérnlc-provinc-iaic qui 
impiiquc In participation 

dcs dcux nivcnux dc gouvcfrnomcnls ct cn prmiculicr 
pour in volcl prmcctiorx, Ir, 

M‘inislt‘.rc dc 1'F.nvironncmcm ct dc la Fuunc du Québcc ct Environncxncm 

Canada. Les industries ct lcur nssoclntion son: nussi 
impliqut-cs nu programme sur 

unc base volomairc. 

Prepare par: Olllcs Lcgault. ing. 

Le 15 avril 1996



l‘R().ll-Z(I'l' 'l‘l'l'l.l-I: Survey _:iml Monitoring of Metals in Wiltglljillz in ()ucl)cc 

LIE/\l): .lc:i_n _R0(ll'l(]llC, Céumdizm Wildlife Service, l‘:l1Vll’OlIl'l_lCll,l_2ll Conservation Brainch, l;'nvirm'mtcnt 

C:In':‘ul;'i - Quebec l_{cgi<m-, S':'iinlL‘- l"0y, Quebec. 

'l'l".,l.I_i_l’_l__l(')Nli: 4|8 648 50l(> 

TYPE OF WORK: Scientific studies to detcnninc trends in levels and effects of metals in wildlife and, 

where necessary, elucidate sources and needs for further control of releases . 

BRIEF STATEMENT OF WORK : Selenium in the kidneys tl1r<._=¢. species of Scotcrs collected from the 

Bay of Many lslands.and Laforge Regions of N. Quebec, and from the Saguenay and Kamouraska 
estuaries will be measured in order to determine whether these elements“ may be factors in the observed 
population declines of these birds. 4 Mercury will be measured’ in those samples with high Se levels. 

As part of a long term study to identify appropriate wildlife indicators of contamination of terrestrial 
and aquatic ecosystems outside the St. Lawrence River and its major tributaries the levels of ‘mercury 

including organic mercury, lead, cadm_ium.,selenium, and arsenic will determined in various tissues ( 

e.g., feathers, fur) from a variety of birds, mammals and reptiles that have been collected on an 
opportunistic ( e.g.-, by animal rehabilitation centres) and_/ or a systematic basis (e.g. trappers). 

Mercury levels in skins of museum specimens of Great horned and Great owls and N- Goshawk 
collected from 1930 to 1995 will also be measured. The birds to be collected are mainly predators : 

Bald and Golden Eagles, Greathomed and Barred owls, Red-shouldered and Cooper’s Hawks, Turkey 
and black vultures, N. Gos_h_a'wk_, and ‘Peregrine Falcon. Mercury levels in skins of museum specimens’ 
of Great horned and Great owls and "N, Goshawk collected from 1930 to 1995 will also be 

measured. Mammals to be analyses include mink, otter , martin and fox. The two reptiles collected 
are the Bastem Spiny soft-shell and the Common map turtle. 
Levels of organic mercury, selenium and arsenic. will be measured in the two wildlife indicator species, 
the Great Blue Heron and the mudpuppy, as part of a proposed long term program for s'u_rveil__lance 

of contamination and health of the Saint Lawrence River and its major tributaries. Every four years 
Heron eggs, Seday chicks, and adult blood and feathers will be collected from four £lu'vial stations 

starting in 1996 and estuarine stations in l997. Mudpuppies will be collected for Hg, Pb, Cd, As, and 
Se analysis from four sites staring in 1997. 

BUDGET(l.996-97) 

Salary O&M Capital Total . No. of Indeterminates 
A-Base $65,000 $75,000 0 $140,000 1.1 

- LINKAGES TO POLICY 
Results are to be used to assess the effect_iven'ess of the clean-up of the St. Lawrence River and to 
influence policy concejrning needs for further controls on metal releases and uses, primarily under 

MBCA , CEPA and provincial legislation.Result support OECD Lead and Mercury risk reductions, 
UNECE LRTAP Protocol development-,» Can-US transboundary air and other international initiatives. 

INTERDEPARTMETAL COOPERATION: Surveillance of the St. Lawrence is in cooperation with 

DFO and OGDS and their provincial counterparts..



TITLE: Ellects of mine tailings on wildlilc 

LEAD: Louise Champoux, Service Canadian de la Faune, Environment 
Canada-Quebec Region , Ste. Foy , PO. 

TELEPHONE: 1 418 648 4657 

TYPE OF ACTIVITY: Scientific studies to determine the levels and effects of 
metals from mine tailings wildlife and, where warranted , elucidate sources 
and needs for controls of releases. 

BRIEF STATEMENT OF WORK: 
A inventory of wildlife and collection of indicator species will be undertaken 
in order to evaluate the biodiversity, the abundance , contamination and 
health of wildlife in the area of mine tailing deposits at Aldermac. Copper, 
silver and gold mine tailings‘ have been deposited there. Duplicate sampling 
sites have been established at various distances from the tailings and mice, 
voles, shrews, and frogs have been collected. Samples will be analyzed for 
lead, cadmium, copper, zinc-, arsenic and phorphyrins. Collections may be 
repeated this summer pending findings of previous year. 

BUDGETH996-97) 

Salary O&M G&C Capital Total No_ 
of 

lndeterm. 
A-.Base $11,000 .$20,000 $31,000 0 -$62,000 
0.2 

LINKAGES TO POLICY - 

Results are to be used to assess needs for further controls on metal releases 
and uses, primarily under MBCA , CEPA and provincial legislation. 

INTERDEPARTMETAL COOPERATION-: None to date; provincial Ministries of 
Environment and Resources are collaborating. Partnerships with other 
federal Departments welcome.



~ 
TITLE‘: Mercury coniuminzition in fish-eating birds in. the 

Lower St. Lawrence Region 

LEAD: Louise Champoux, Service Canadian de la Faune, Ste. 
Froy. Environment Canada-Quebec Region ,Ste. Foy , PO. 

TELEPHONE: 1 418 648 4657 

TYPE OF ACTIVITY: Scientific studies to determine the levels 

and effects of metals in wildlife and, where warranted , 

elucidate sources and need-s for controls of releases. 

BRIEF STATEMENT OF wonk; The levels, extent and 
toxicological significance of mercury contamination of 
Ioons, mergansers and other fish—eating birds in rivers and 

_ lakes in the Lower St. Lawrence Region, from Levis to Matane, 
south to the border with USA will be ascertained. An 
inventory of lakes where these birds are known ‘to be nesting 
will be compiled based on evaluations of available lake and 
bird inventories. Territorial occupation and nesting will 
be confirmed by site visits. Nesting females will be banded 
and feather and blood samples as well as carcasses and 
unhatc-hed eggs will be taken for mercury analyses. 

BUDGET(1996-97) 

Salary O&M Capital Total No of 
lndeterm. 
A-Base $5,000 $5,000 0 $10,000 
0.1 

LINKAGES T0 POLICY 
Results are to be used to assess needs for further controls on 
metal releases and uses, primarily under MBCA , CEPA and 
provincial legislation. Result support OECD Mercury risk 
reductions, UNECE LRTAP Protocol development, Can-US 
transboundary air and other international initiatives. 

lNTE—RDEPA'FlTMETAL COOPERATION: None to date. Partner ships 

with other Departments welcome.
'



ONTARIO REGION 
CONTACT: RON SHIMIZU



SUMARY FOR ONTARIO REGION 
The Environmental Conservation Branch monitors metals in water 
samples at the St. Lawrence outlet from Lake Ontario; in 
precipation on the Canadian shore of the Great Lakes; and in water 
and suspended sediments at the head and mouth of the St. Clair and 
Niagara Rivers. The CWS aspects of the work are summarised under 
the CWS Headquarters summary and include metal levels in 
vertebrates in the Great Lakes Basin. 

Resources: Sal. $10K(CWS only) O+M $94.8R 

The Environmental Protection branch does monitoring to enforce the 
MLERs; assesses sources of Hg in Ontario; samples stack emisssions 
at lead smelters; develops pollution prevention tplans for 
industries using metals to manufacture products; and plans to 
decommission chlor-alkali plants. 9 

Resources: Sal. $50K O+M $464K 

The Atmospheric‘ Environmental Service Ontario region samples 
gaseous Hg at the two Canadian IADN Master Stations in the Great 
Lakes Basin. 

Resources: o+M $3 Cap $47.1 

Total Resources: (not accurate) Sal. $60K O+M $561K_ Cap 
$47.1



ICNVI RONM lCN'l' (TAN,/\l_)/\_ 

l'R().l ICC!‘ 'l‘l'l"I.lC: 

St. Lawrence River (Wolfe Island) Water Quality Evaluation 

LEAD: 

John Merriman, Ecosystem Health Division, Environmental Conservation Branch, , 

Ontario Region, Environment Canada, PO Box 5050, Burlington, Ontario, L7R 4A6. 

TYPE OF ACTIVITY: 
Ongoing project to monitor changing water quality and trends with time at outlet of Lake 
Ontario. 

BRIEF STATEMENT OF WORK; 
Water samples are collected weeldy for Ag, Al, Ba, Be, Cd, Co, Cr, Cu, Fe, Li, Mn, Mo, 
Ni, Pb, Sr, V, and Zn. As, Se, Sb and Hg are collected in water on a monthly basis. 
Suspended solids samples are analysed , on a monthly basis if sufiicient quantity is collected, 
for A], As, Cd, Co, Cr, Cu, ‘Fe, Hg, Pb, Mn, Ni, and Zn. Exit loads from Lake Ontario are 
estimated and trends over time are evaluated. 

BUDGET 1995/96: 
$l3.0K O&M 

LINKAGES TO POLICY OR REGULATION: 
GLWQA, Lake Ontario LAMP, CEPA 

INTERDEPARTMENTAL COOPERATION: 

DFO, OMEE (Ontario), USEPA, NYDEC



I-'.i_i'v'i_t“’uutm:nl (.'.'m;ulu 

l'R()JlCCl‘ '|‘l'l'l.l<‘.: (irczit Vl.ztl<cs l’rccijpi‘t:iti‘mt Network 

LEAD : 

C.H.Chan, Ecosystem Health Division, 
Ontario Region, Environment Canada, PO Box 5050, Burlington, Ontario, 
L7R 4A6 ‘ 

TYPE OF AC'_I‘I'V'IT'Y : 

Ongoing project to measure ambient chem_ical composition of Great Lakes Precipitation 

BRIEF STATEMENT OF WORK‘: 

Atmospheric precipitation samples are collected monthly at nine staions along the Canadian 

shoreof the Great Lakes.. Samples are analyzed for Al, "Be, Ba, Cd, Co, Cr, Cu, Fe, Li, Mn, Mo, 
Ni, Pb, Sr, V, Zn, Hg, Ag, Sb, As and Se. Results are used for atmospheric loadjing estimates and 
trend evaluation-,

' 

BUDGET 1995/96: 

Analysis costs $3 .6K 
O&M: $ 1 OK 

LINKAGES T0 POLICY OR REGULATION: 

GLWQA, SOE, E=EM,‘LAM:P,-and US Clean Air Act 

i:NiI'ERDEPARTMENTAL COOPERATION: 

DFO, OMEE (Ontario), USEPA



linvirmnucnl (':m:ul:t 

I’R().ll7.C'l' 'I'l"l‘|.l§: St (‘lair River Water Quality Moniloriiiiig 

Ll“./\|): 

C.H.Chan, Ecosystem Health Division, 
Ontario Region, Environment Canada, PO Box 5050, Burlington, Ontario, 
L7R 4A6 

TYPE OF ACTIVITY : 

Ongoing project to monitor changing water quality and trends with time at head and mouth of St. Clair 

River. 

BRIEF STATEMENT OF WORK: 
Water and suspended sediment samples are collected weekly at both upstream and downstream ends of the 

St. Clair River. Samples are analyzed for Al, Be, Ba, Cd, Co, Cr,.Cu-, Fe, Li, Mn, Mo, Ni, Pb, Sr, V, Zn, 
Hg, Ag, Sb, As and Se. Results are compared as time trends relative to loadings and rernediations 

‘BUDGET 1995/96:‘ 

Analysis costs $14K 
O&M: SZK 

LINKAGES TO POLICY OR REGULATION -: 

GLWQA,S1. Clair River RAP, and Lake Erie LAMP. 

INTERDEPARTMENTAL COOPERATION: 

DFO, OMEE (Ontario), USEPA, MNR



|*Im'iruIunciit (‘.":In:Id:i 

|'R()J|*X."I" 'l‘l'|'|.|".§:? Nizigzmi River Water‘ Quz't'|it'y livztluzilinn 

LEAD: 

Ken Kuntz, Ecosystem Health Div‘is‘ion, 
Ontario Region, Environment Canada, PO Box 5050, Burlington, Ontario, 
L7R 4A6 

TYPE OF ACTIVITY 2 

Ongoing project to monitor changing water quality and trends with time at inlet and outlet of Niagara 

River. 
'

' 

BRIEF STATEMENT or WORK: 
Water and suspended'sediment samples are collected weekly at both upstream and downstream 

ends of the 

Niagara River. Samples are analyzed for*Al, Be, Ba, Cd, Co, Cr, Cu, Fe, Li, Mn, Mo, Ni, Pb, Sr, V, Zn, 

Hg, Ag, Sb, As and Se. Results are compared as time trends“ relative to loadings and 
remediations 

BUDGET 1995/96: 
Analysis costs S44.2K 
O&.M: SZK 
This is part of a much larger project, so determining salary costs is not realistic. 

LINKAGES TO POLICY OR REGULATION 
GLWQA,'Niagara River RAP, Lake Ontario and Lake Erie LAMPS, CEPA 

INTERDEPARTMENTAL 
DFO, OMEE (Ontario), USEPA, NYDEC



PROJECT SHEET 
METALS IN THE ENVIRONMENT 

Pi?.0JEC'I‘ TITLE: Enforcement of MMLER 

LEAD: Pollution Prevention and Abatement Division 
’ Environmental Protection - Ontario Region 

Environment Canada 

Inspection and.Technic'a.1 Services 
Emergencies and Enforcement Division 
EP-OR, Environment Canada -

‘ 

TYPE OF ACTIVITY: (regulatory/compliance monitoring, or scientific studies) . 

Regulatory/Compliance monitoring 

BRIEF STATEMENT OF WORK: it 

'Monitoring'two regulated mines in Ontario, as well as other guideline mines, when applicable. 
~Sam'ples of process effluent are taken during these inspections. 

BUDGET 1995/96: $2000_ per year 

LINKAGES T0 POLICY on REGULATION: _ 

Identify key client or intended purpose oftlre work. nationally or internationally (e.g. 
GLWQA, 

F lsheries Act regulatio'n/MMLVER. ,CEPA. EEM. etc.) 
' ' 

Fisheries Act regulation - MMLER 

INTERDEPARTMENTAL COOPERATION: 

Identifil existing cooperation/partners/contacts 
None ' 

Identrjfv potential cooperation 
Ontario Ministry of the Environment and Energy



PROJECT SHEET 
METALS IN THE ENVIRONMENT 

PROJECT TITLE; Mercury Elimination and Reduction Challenge Project 

LEAD: , 

Environmental Contaminants Division 
Environrnental Protection - Ontario Region 
Environment Canada

' 

TYPE OF ACTWlTY:- (regulatory/compliance enionitoringf or scientific studies) 

Voluntary initiatives 

BRIEF ST_ATEMEN'I' OF WORK’: 

During the initial phases of the project, the uses, sources and 
emissions of mercury in Ontario 

were researched. A pollution prevention workshop was held in June 1995 to help identify 
possible sectors for partnerships. Current activities have been focused on the health care sector 

(hospitals in particular). 
‘

_ 

BUDGET 1995/96: 860000 and 0.15 PY’ 

LINKAGES ‘TO POLICY OR REGULATION»: 

Identzfl key client or Intended purpose of the work, "nationally or internationally (e. 
g. GLWQA. 

Fisheries Ac! regulation/MMALER. CEPA, EEM. etc.) . 
:

- 

Great Lakes/St. Lawrence Pollution Prevention Initiative. 

INTERDEPARTMENTAL COOPERATION; 

Identify existing cooperation/par"-tnerr/contact: 

Health Canada, Ontario Ministry of the Environment and Energy, 
Pollution Probe-,— Ontario 

Hospital Association, Health Care Environmental Network. individual 
hospitals

‘ 

Idenrifi: potential cooperation 
None



PROJECT SHEET 
METALS IN ENVIRONMENT 

PROJECT TITLE: Enforcement of Secondary Lead §meltcr Release Regulations 

LEAD: Pollution Prevention and Abatement Division 
_ 

Environmental Protection - Ontario Region 
Environment Canada 

Inspection and Technical Services 
Emergencies and Enforcement Division 
EP-OR, Environment Canada 

TYPE OF ACTIVITY: (regulatory/compliance monitoring or scientific studies) 

' 

Regulatory/Compliance monitoring. 

‘ BRIEF STATEMENT or wonx: 

Actively regulating fourifacilines in Ontario. Stack sampling is conducted at these facilities. Six 
other facilities that process or usexlead are also i_nspect.e‘cl. 

' BUDGET 1995/96: $4000 per year 

LINKAGES ‘[0 POLICY on REGULATION: 
Idenrifi» key client or intended purpose of the work. nationally or internationally (e-. g. GL WQA, 
Fisheries Act regulation/MMLERV. CEPA, EEM. etc.)

- 

Canadian Environmental Protection Act .- Secondary Lead Smelter Release Regulations 

INTERDEPARTMENT AL COOPERATION: 

Identtjj; ext'stt'ng cooperation/partners/cantacts 
Ontario Ministry of the Environment and Energy 

Identifi» potential cooperation 
None



PROJECT SHEET
p 

METALS IN THE ENVIRONMENT 
" PROJECT TITLE: p 

Pollution Prevention Projects: Metal Finishing, Motor Vehicles’ .Mnnufn,ctur-ing. 
‘ Automotive. Parts Manufacturing — 

LEAD: Pollution Prevention and Abatement Division 
Environrnentnl Protection - Ontario Region 
Environment Canada 

TYPE OF ACTIVITY: (regulatory/compliance monitoring or scientific studies) 

Volunmry initiatives 

BRIEF STATEMENT or wonx: 

Site-specific pollution prevention plans are being developed and implemented for member 
companies in each sector. The-Automotive Manufacturers have implernented 

‘pollution prevention 

plans and have reported on their progress, 
-

' 

BUDGET 1995/96: SZODK t_'orAMetal Finishing 
&. 

0.2 PY . 

$100K for Motor Vehicles’ Manufacturing & 0.2 PY 
A 

$'100I_( for Automotive Parts M,anufacturing & 0.2 PY 

LINKAGES‘ T0 POLICY on REC-:'ULAT”roN: 

Identijjz key client or intended purpose of the work. nationally or internationally (e. g. GL WQA, 
"Fisheries Act regulation/MMLER. cam. EEM, etc.) 

- 

Great Lakes/St. Lawrence Iipollution Prevention Initiative 

INTER-DEPARTMENTAL coorE.RATioN:. 

Identrjj: e.'.xi-sting cooperation/partners/contact: 
"Industry Associations, Ontario Ministry of the Envirorunent and Energy , 

Identyja potential cooperation 
None



PROJECT SHEET l 

METALS IN THE ENVIRONMENT 

PROJECT "rum: Decommissioning of ICI Canada (Cornwall) 

LEAD: 
' 

Pollution Prevention and Abatement Division. _

i 

" Environmental Protection -1 Ontario Region 
Environment Canada ' 

TYPE OF AC1‘-lIVITY: (regidatory/compliance monitoring, or scientific studies) 

. _Deeommissiortin_g of a ehlor-alkali facility.
‘ 

BRIEF .STA'l‘.1f.M_ENTlO,F womc: 

Division is currently involved with the review of the de‘eornrni_ssioning plan for the chlor-alkali 

plant at ICI Canada in Cornwall, Ontario.
‘ 

BUDGET .1995/96: 0.02 PY (5 days/year) 

‘ 

I. LINKAGES 'ro.roL1cv on naoumrron: 
Idennfi» key elien! or intended purpose 0;/'the_work, nationally 

'o'r Internationally (e.-g. GL WQA, 
Fisheries Act regulation/MMLER. CEPA. EEM, ere.) 

-

’ 

Canadian Environmental Protection Act - Ch_lor-‘Alkali Mercury Release Regulations 

. Fisheries Act - Chlor-.All<ali Me:-our); Liquid Effluent Regulations 

iNTERDEPARTMENTAL COOPERATION: 

Identify existing cooperatiori/partnerskontaers 
Ontario _Ministry of the Environment and Energy

‘ 

ldendfy potential cooperation 
None



PROJECT SHEET‘ 
METALS IN THE ENVIRONMENT 

PROJECT TITLE‘: Wildlife; Toxicology. Levels and effects of metals in vertebrates in the 

Great Lakes Basin - St. Lawrence River 

LEAD: _Environmcnt_al_ Cons_ervati‘on_ Branch - Ontario Region 
Environment Canada 

TYPE .OF ACTIVITY: (regulatory/compliance monitoring; or scientific saddles) 

Scientific studies 

BRIEF ~STATEMENT OF WORK: . 

The Canadian Wildlife Service (Ontario)/ECB has monitored mercury and lead concentrations 
in avian, reptilian and amphibian tissues in the Great Lakes-.St, Lawrence River basin since 1971. 

Since 1971, the herring gull (Lair-us argentatus) has been used as a sentine‘l species for monitoring’ 

t.he_levels of persistent contaminants in the Great Lakes ecosystem; In this study." 21 herring gull 

colonies in the Great Lakes and connecting channels were sampled during 1972-1976. 1981-1983. 

1985 and 1992. For each year, 10 eggs (usually) were collected from each colony site and 

_ 
analysed for total niercury (pg/g. wet weight). Results indicated that eggs Erom Lake .Ontario 
displayed the highest rnercury levels (0.28-0.73 pg/g)_, followed by Lake Superior (0.21-0.48 

pg/pg). Lake ‘Erie typically displayed the lowest mercury levels (0.18-0.24 pg/g‘). Overall, 

mercury levels ranged from 0.12 pg/g in 1985 to 0.88 pg/g. in 1.982 for Channel Shelter Island 

(Lake Huron) and Pigeon I_sland (Lake Ontario) respectively. Generally, all colony sites showed 
peakegg mercury levels in 1982. A significant decline inegg mercury levels was observed in 
five colony sites for the period 1972 to 1992 and in three different colony sites for the period 

' 

1981 to 1992. Mercury levels in the eggs of herring gulls for the period of this study were below 
leyels associated acute toxic effects in this species but were within a range. for certain years, 
which potentially reduces hatchability in other avian species. 

In osprey (Pandion haliaetus) eggs collected at six sites in Ontario during 1971-1992, mercury 

concentrations ranged from non-detectable to‘ 0.14 pg/g among five Great Lakes sites and were 
0.22 pg/g in eggs from Ogokikcservoir in northern Ontario in 1992.

A



C ' ' .Toxic0l0 . L: fmetnls in 

mmgggg. Biygr (continued) '. 

-Since 1989, mercury concentrations have been measured _in common snapping turtle (Chelydro 
serpenrlho) and mudpuppy (Nccrurur maculasus) carcasses. In 19894991. mercury 

concentrat-ionfs ranged from”. 50 to ISO ng/g in turtle eggs from Eastern Lake Ontario and the St. 

Lawrence River (Ontario). In mudpuppy eggs collected-in the St. Lawrence River at locations 
from Cornwall east to St. Anne River, concentrations ranged from non-detectable to 290 ng/g in 

the St. Anne River.
' 

In 1994. approximately fifty great horned owl (Bubo virginlanus) carcasses collected 
throughout 

Ontario were submitted to the Canadian Cooperative Wildlife Centre/Ontario Veterinary 
College 

for pathological evaluation. Approximately 10% of those carcasses died of causes which could 
not be determined through examination. Therefore, rrnsercury and lead are currently being 

analysed in the owl tissues by ECB (Ontario) in cooperation with National Wildlife Research 
Centre to determine if the contaminant concentrations, particularly lead, in the 

birds could have 

been a causal factor in the owl morbidity. Since this species tends to hunt mice and other small 

game and nest within the same area throughout the year and over its life span, these data will also 

provide a spatial d.istri’butio'n of mercury and lead concentrations in upland areas of 
Ontario-. 

BUDGET 1995/96:‘ Staff time and contractor: sidooo 
Analyses: 100 tissues at S60/sample = $6000 

LINKAGES To POLICY on REGULATION: . 

Identffjv key client or intended purpose ofrhe work, nationally or internationally (e. g, 
GI. WQA, 

Fisheries Act regulation/MAILER. CEPA. EEM, etc.) 

Canadian Environmental Protection Act. Migratory Bird Act (enforcement) 

INTERDEPARTMENTAL cooreitxrton: 

Identify existing cooperation/parrners/contact: 
National Wildlife Research Centre 
Canadian Wildlife Service - Quebec Region



~ 
PROJECT SHEET. “ 

.METALS IN THE ENVIRONMENT 

PROJECT Tl'I‘LE:' Investigation of the Ambient Ai_r Concentrations of Mercury Measured at 
- integrated Atmospheric Deposition Network (IADN) Sites in Ontario 

LEAD; Atmospheric Environmental Services - Ontario Region 
Environment Canada 

OF ACTIVITY: (regulatory/compliance monitoring. or scientific studies) 

Scienfific study 

amar srarawranr or WORK: 
Mercury is one of the critical pollutants idtentified‘ by the Internationalloint Commission. 
Although the role of the atmosphere in the global mercury cycle has been recognized, there is 

still a lot of uncertainty with regards to ambient gaseous concentrations due to the paucity of the 
data, In Canada, the Atlantic and Quebec regions of EC are currently measuring ambient air 
gaseous mercury." Around the Great Lakes, the Integrated "Atmospheric Depositionhletwork 
(IADN3 was created in 198:8 toassess the ambient concentrations of the IJC critical pollutants. 
‘However, gaseous mercury concentratiions are not currently measured _at the Canadian stations of 
IADN: This project, endorsed by senior ABS scientists, involves the acquisition of a 

commercially available continuous mercury. analyzer to measure gaseous mercury in ambient air 

at the IADN sites of Point Petre and Burnt Island. Theasé measurements will provide an essential 
record of atmospheric concentrations of gaseous ‘mercury around the Great Lakes and will allow 
-assessment of potential deposition to the Lakes. 

Deliverables: 

. 
1) 

A 

Initial training and installation H 
March '95 

2) Prelimin‘ary,report, datafrom Point Petre September_'96‘ 

3) Installation of analyzer at Burnt Island _ 

March '97 

The instrumentis automated and thus requires minimum o‘n-sit_e.a_ttention.4 The-IADN field 
A operators will- provide basic supervision of the instrum'ent performance. 

BUDGET 1995/96’: 
Capital: 547100 for mercury vapour analyzer

' 

O&.M: $3000 for calibration system components



~~ ~

~ ' ‘ o ofthc Am ' 

flgp‘ g_§'m'on Nam gm; (IADN) Sit 

LINKAGES TO POLICY OR REGULATION: 

(dent!/3» key client or Intended purpose of -the work, 
nationally or internationally (e. g. GLWQA, 

F_i3hen'es Act regulation/MMLER. CEPA. EEM, etc.) 

None given 

INTERDEPARTMENTAL coopziurxon: 

ldentlfiw existing cooperation‘/partner:/contact: 

None given . 

°' 

Identify polential cooperation 
None



PRAIRIE & NORTHERN 
REGION ’ 

CONTACT: DON wAma



RE PORT 
METALS IN THE ENVIRONMENT PROGRAMS 

PRAIRIE AND NORTHERN REGION 
Don Waite, Research Scientist 
Environmental Conservation Branch, Regina 
March 5, 1996. 

The following is a summary of project sheetsdescribing various regional activities 
involving metals in the environment. The report consists of three appendices, one for each 
Branch whic reported activities in this area. Each appendix consists of a summary page 
and individual project sheets. The branches with activities are Environmental 
Conservation, Environmental Protection and Atmospheric Environment. The 
Departmental Afiairs Branch has no activities in this area. 
The sheets describing discrete projects, such as research activities, were easy to complete. 
_Problems occurred where metals were part of another program as with “advice to other 
departmmts". This “advise” includes environmental impact assessment of metal mines, 
contaminated site remediation and a host of other things. As a result, no specific costs 
could be applied to this sheet. Similarly, monitoring activities at routine stations result in 
the collection of samples for a wide range of samples. The activity is not driven by metals, 
but samples are collected for this purpose. We have included only the incremental costs 
"of collecting these samples such as special bottles and preservatives and the field time 
required to cover specific activities such as sample filtration. The lab analyses are not 
included and should be covered by the Burlington labs which charge by lab credit.
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A.m:.Nnn< A 
ENVIRONMENTAL CONSERVATION BRANCH 

SUNHVIARY 

.I’ROIECT' OELM ’ SALARY PROJ. LEADER 
Atmospheric 1K . 

V 

6K .. D, Waite 
' Sampler .

‘ 

. Lead Shot Exposure 12K 4 
16K M. Wayland 

Lead & Hg in Loons 1.5K 513K M. Wayland 
Hg in Glaciers Ice 2_.$K 2.0K D. Donald 
PPWB Monitoring 2.5K 

V 

~ 5.0 G. Dunn 
Canada/Man Agree 1_.8K 3.0K" 

. 
G.Dunn 

Poplar Rive: 0.1K 0.5K J. Wood 
Souris River 0.1K 0.3 SK J. Wood 

E Red & Souris - 0.1K 0.35K' J. Wood 
Integrated 2K 

_ _ 

10K" ‘ '1‘ Swcrdfager 
Management Plans 

V 

_

' 

Impact Assessment 2K . 
15K‘ '1‘. Swerdfager 

TOTAL ERD 255K -63.'»5K
' 

‘ Estimated at 0.1 py = ssK 
The folglovrinbg Divisions reported no metals activities: 

Northern Conservation 
Nongame 
Ecological Research 
Migratory Birds



, 
PROJECT smear 

METALS IN rm-2 envmomvnmr 

PROJECT TITLE 
- Long-term Depositional History of Organochlorinc and other Contaminants (mercury) - 

Snow Dome Glacier. 

LEAD 
,

1 

David Donald - Head, Ecosystem Health Assessment Section, Ecological Research 
Division. Regina, Sask. (3 06)-780-6'7-23. 

BRIEF STATEMENT OF WORK 
Objectives: 

1. Determine the long-term depositional history (1930 to 1995) of toxic substances 
(including mercury) in precipitation for west-temperate North America and to identify 
trends and concentrations for these substances. 

Samples‘ were collected for mercury and otba contaminants by sampling annual ice layers 
up to 50 metres deep within Snowdome Glacier, Jasper National Park. Results of this 
project will provide the first record of the depositional history of mercury and other 
contaminants for temperate North America.

‘ 

'- BUDGET 1995/96 
Analytical (O&M) - $2,500.00 
Technical (Salary), 0.1PY - $2,000.00 

LINKAGES TO POLICY OR REGULATION 
National - National mercury monitoring Network, Environmental Monitoring and 
Assessment Network, State of Environment Reporting. 

International - Great interest in mercury monitoring 

INTERDEPARTMENTAL COOPERATION 
Fisheries and Oceans Canada, Parks Canada Environmental Services Branch (AE5), the 
University of Alberta, the Arctic Institute of North America and Yamnuska Mountain 
School were all partners in the project. 

DFO contributed some analytical services, Parks and AES were stakeholders in the 
project, the U ofA is working on a companion project on -Bow Lake to dot-ermine the fate



and pathways of contamihqnts in this ecosystem, the Arctic Institute is involved in the 
glaciological component oft-he study and Yamnuskn provided technical/sa_fcty support.



PROJECT SHEET 
METALS IN THE ENVIRONMENT 

PROJECT TITLE CANA.DA- MANITOBA WATER QUALITY AGREEMENT 

LEAD 
Gary Dunn, Ecological Reseach Division, _ECB, Regina PH: (306)780-8468 

TYPE OF ACTIVITY 
state as:

‘ 

Monitoring Agreement 

BRIEF STATEMENT OF WORK 
Monitor 20 sites for metals and a wide variety of other variables in water on a monthly 
basis. 

suossrvsss/95 om 0.1 k sum 0.501: 

LINKAGES TO POOCY9R.REGULATlON 
Bilateral Agreement between‘ 

O‘ 
.'and Canada 

INTERDEPARTMENTAL COOPERATION 
EC and Extemal Aflairs



PROJECT sr-IEET 
METALS IN rm: ENVIRONMENT 

PROJECT TITLE Pmmm-: PROVINCES WATER BOARD 

LEAD - 

Gary Dunn Ecological Rcscach Division, ECB, Regina PH: (306)780-8468 

TYPE OF ACTIVITY 
state as: 

Ageement/compliance monitoring 

» BRIEF STATEMENT OF WORK 
Twelve inte1"prOvinc'iaI morritoring sites are colleeted for a wide variety of variables _in 
water and fish on a monthly, quarterly or birnonthly basis. Results are compared with 
PPWB Water Quality objectives and used to identify water issues 

BUDGET 1995/96 
O&M 2.5k. Salary 5.01: 

LINKAGES TO POLICY on REGULATION 1 

The 1969 PPWB Master Agreement on Apportiomnent says that.EC shall monitor _ 

interprovincial streams for the Board. Agreement signed by Federal Gov’t , Sask, 
Alberta.-, and Manitoba 

' INTERDEPARTMENTAL COOPERATION 
EC and Ag Canada (PFRA) are members on the Board



MIITALS IN THE ENVLRONIVIENI’ 

PROJECT TITLE 
Adaptation of an atmos-pbcn'c sampler to measure mercury and other metals depositing 
into aquatic ecosystems. 

LEAD 
Dr. D. T. Waite, Research Scientist; Ecological Conservation Branch, Regina, SK. (tele 

306’-780-6438) - 

‘ 
'

_ 

TYPE OF ACTIVITY 
research 

BRIEF STATEMENT OF WORK 
A novel atmospheric sampler has been developed and patented. It collects deposits of 
organic toxics being deposited to aquatic ecosystems. The current project will determine 
if the sampler can be adapted for sampling mercury and other metals and will attempt to 
design a prototype. 

BUDGET 1.995/96 

A-base $1000.00 08M 
0.] person year including student help ($6000.00) 

Laboratory costs are covered by EPB labs and not included in estimate 

LINKAGES TO Poucv on REGULATION 
Nationally - technology development and sales (intellectual properties); National mercury 
‘monitoring network, Environmental Monitoring and A.sses'sme'nt Network, State of 
Environment reporting 

Internationally - great interest in mercury monitoring 

INTERDEPARTMENTAL COOPERATION 
Initial sampler devdoped and tested with Saskatchewan Research Council and Agiculturc 
Canada and field tested with them and with U,-S Department of Agriculture and Fisheries 
and Oceans Canada. It wa used as part of the BOREAS study _



Potcntml cooperation: State and Federal regulatory agencies in North /"\mcn"ca and 
throughout the world; rcscarcih agencies such as universities and government; industry 
involves in metals production (cg uranium mines), power compar'uc_s, smcltcrs etc, .



PROJECT SI-ICEET 
METALS IN THE ENVIRONMENT 

PROJECT TITLE 
Lead poisoning and mercury exposure in Common Loons in P&NR. 

LEAD . 

Mark Wayland, CEPA VVxldli.fe Biologist, Ecosystem Research Division, Saska_toon 

TYPE OF ACTIVITY 
Research/Monitonng 

BRIEF STATEMENT OF WORK 
Common loons that are found dead throughout P&NR are being autopsied and their 
tissues analyzed for lead and mercury. Project started in 1995 and will continue until 
1999. 

BUDGET 1995/96 
0.1 PY (BI-03) - $S.3K 
O&M — $1.5K 
CAP - $0.0K 
Contractors - none 

LINKAGES TO POUCY OR REGULATION 
This is part of a national effort by the Canadian Wildlife Service to assess the extent of 
lead poisoning and mercury exposure in coornon loons. The Canadian Wildlife Service is 
in the process of deterrnining the extent of lead poisoning in common loons that results 

. fiorn their ingestion of lead fishing sinkers. Loons are protected under the Migratory 
Birds Convention Act and the CWS must take a position on the use of lead sinkers for 
sportsfishing in view of the poisoning problems that have been noted in some parts of 
Ontario. This inforrnation will contribute to a national perspective on this issue. Also, 

loons appear to be quite settsitivee to sublethal mercury intoxication The mercury 
information can be linked to the broad-based DOE eflbrt to monitor rnercury trends in the 
environment. Part of this effort is reflected in the EMAN Mermry Monitoring initiative. 

INTERDEPARTMENTAL COOPERATION g 

DOE’s National Wildlife Research Centre is the main cooperator. Also, Heritage Canada 
has been asked to provide any loon carczmses found National Parks. DFO has provided 
infonnation about commercial fishermen who may obtain dead loons in their fishing nets.



The project also receives cooperation from scvcrq] nofpfcdcfa] govcnmmm groups, 
' including the Fish and Wildlife Branches of the governments of Mfianiiobu, Saskatchewan, 
Alberta and the NWT. -



4 support of he’ decision. It vrillcontinue to be collected afier the implementation of the 

PROJECT SHEET 
METALS IN THE ENVIRONMENT 

PROJECT TITLE 
Lead shot exposure and poisoning in ‘non-waterfowl avian species in P&NR. 

LEAD ’ 

Mark Wayland 

TYPE OF ACTH;/ITY 
Research 

BRIEF STATEMENT OF WORK - 

Bald eagles and golden eagles are being examined for lead exposure and lead poisoning in 
the three prairie provinces- The relationship between waterfowl hunting activity, the 
importance of waterfowl in the diets of eagles and lead exposure/poisoning in eagles in 
being examined. - 

BUDGET 1995/96 
0.3 PY (BI-03') - $16.0K O&M - $6..0K _ 

CAP - $0.0K ' 

Contractor - Dr. G. Bortolotti, Dep’t. of Biology, University of Saskatchewan 
received -$6..0K of the O&M. Dr. Bortolotti also supplied > $8.0K from his own 
research budget for this project. . 

UNKA GES TO POLICY OR REGULA r'1o~ 
The key client is DOE. Last summer, the announced that lead shot for waterfowl 
huntingwill be banned nationally starting in 1997. This research conuibuted to the 
information base that resulted in that decision The information has -been collected in 

ban to assess the banfs eficacy. 

INTERDEPARTMENTAL COOPERATION 
The main cooperator is the National Wildlife Research Centre in Hull. They perform the 
lead analyses. There are also a number of non federal government cooperators including 
the University of Saskatchewarz, the Wildlife Branches. of the governments of Manitoba, 
Saskatchewan and Alberta and the Canadian Cooperative Wildlife Health Centre in 
Saskatoon. .



~ 
I 

PROJECT SHEET 
METALS IN THE ENVIRONMENT 

PROJECT‘ TITLE EAST POPLAR R. BILATERAL MONITORING 
AGREENIENT‘ _ 

LEAD 
J. Wood, Ecological Reseach Division, ECB, Regina PH: (306)780-8468 

TYPE OF ACTIVITY 
Bilateral Agreement 

BRIEF STA TEMENT OF WORK 
Monitor one site ( East Poplarkiver) for metals and gwide variety of other variables in 
water on a monthly basis. 

BUDGET 199.5/96 
om‘ 0.1 k Salaxy 0.50k 

UNKA GES TO POLICY OR REGULATION 
Bilateral Agreement between Sasl; Montana and Canada 

INTERDEPARTMENTAL COOPERATION 
EC and External. Afl'a'i1's



PROJECT SHEET 
METALS IN THE ENVTRONMENT 

PROJECT TITLE INTERNATIONAL RED R. POLLUTION CONTROL 
BOARD ’ 

LEAD 
J. Wood, Ecological R.eseach_Divisiorg ECB, Regina PH: (306)780-8468 

TYPE OF A C TIVITY 
state» as: 

Bilateral Agreement 

BRIEF STATEMENT OF WORK 
Monitor one site (‘Red River @ Emerson) for metals ‘and a wide variety of other variables 
in water on a monthly basis. 

Buoesr 1995/96 
O&M 0.1 k salaiy 0.351: 

umoq ass ro POLICY OR kseuumou 
Bilateral Agreement between Sask. Manitoba, N. Dakota and Canada 

INTERDEPARTMENTAL COOPERATION 
EC and External Afi‘a.irs



PROJECT SHEET 
METALS IN ENVIRONMENT 

"PROJECT TITLE SOURIS RIVER 

LEAD 
John Wood, Ecological Rescach Division, ECB, Regina PH: (3 06)780e--8468 

TYPE" OF ACTIVITY" 
state as: 

Bilateral Agreement 

BRIEF 37:4 rsmsrvr OF wonx .

l 

Monitor one site ( Souris R Westhope) for rnetalrs and a wide variety of other 
variables in water on as monthly basis. . 

BUDGET 1995/96 ’ 

0&.M 0.11: Salary 0.351»: 

UNKAGES TC POUC Y OR REGULATION 
Bilateral Agreement between Sask. Manitoba, N. Dakota and Canada 

INTERDEPARTMENTAL COOPERATION 
EC and External Afl‘air's



l'l{().llCC'I' SHEET 
M.E'l'AI.S IN THE ENVIRONMENT 

PROJECT T ITLE 
Environmental Impact Assessment in Resource Conservation Divison. 

LEAD 
Trevor Swcrdfager/Pauline Erickson RCD 

TYPE OF A CT IVITY 
Is regulatory ov'eral.L but our involvement 'ts‘I.ndusu'y compliance and 

moniton'ng 

BRIEF STATEMENT OF WORK 
Review Environmental Impact Statements and conduct environmental assessments 

of 

proposals submitted to DOE as a_ regulatory or advocacy role. Wildlife/habitat 

implications.
' 

Pertinent projects reviewed relating to heave metals include Bisset Gold mine MB, 
Cheviot Coal Mine AB, Goldfields Mine SK, Suncor Oil Santt AB, and BI-IP Diamond 

Mine l\’WT.
“ 

BUDGET 
A-base S2000 
PY’s 0.3 

LINKAGES T0 POLICY OR REG-'ULA TI ON 
Canadian Environmental Assessment Act, Wildlife Policy for Canada, Wetland Poliq; 

for 

Canada, Biodiversity Convention, CEPA. 
C 

HVTERDEPARDIENTAL coopszu non 
Environmental Protection (Alberta and Sask. district ofices‘), Alberta Fish 8; Wildlife, 

Industry. «



PROJECT SHEET 
N METALS IN THE ENVIRONMENT 

PROJECT TITLE 

Saskatchewan Integrated Resource Management Plans 
1. Pasqua/Porc'u'p‘ine Hills IRMP Sa.sk/Man 
2. Manitou Sandhills IRMP Saslc. 

LEAD 
Trevor Swerdfager/Peter Farrington 

TYPE OF ACTIVITY 
provincial policy developments (planning) 

BRI£F STATEMENT OF WORK 
DOE sits on resource management plan committee. Review/plarming for such, items as 
filture industry development in these ecological areas. 

BUDGET 
_A-base $2000 
PY’s 0;2 

LINK4GES T0 POLICY OR REGULATION " 

Wildlife Policy for Canada, Wetland Policy for Canada, Biodiversity Coigvention, 
Migratory Birds Convention Act, 

INTER.DEPA.RI7t1FNTA.L COOPERATION 
Saskatchewan and Manitoba governments, Oil and Gas industry, Grazing committees, 
Rural municipalities, Rural Economic Development.



/\_f’Pl'-'Nl)lX B 

l5N\’TROa\‘M ENTAI. PRO'I'F.C'l'.lOf\' SUMMARY 

PROJECT O&M SALARY" PRO]. LEADER 
Arsenic 30K 37.5‘ ' Ed Collins 

Diamond Mines 50K 10K‘ Stephen Harbicht 

Radionuclides 42K‘ minor Dennis Lawscn 

Advise OFDs not stipixlated not stipulated Env. Protect. Br. 

TOTAL 122K. - not stipulated 
’ estimatedat 0.1 py = SSK



I*l<(i)~.t‘r:C'lf s_llEF.‘l' 

M 132:1.‘/Lt l-S__ IN 'rm:___I_«:r;\L1R() NM l-IN'l_‘ 

PROJECT TITLE: 
Controlling Arsenic releases to the environment in the Northwest Territories: A 
discussion ofrnanagement options. 

LEAD: 
Ed Collins, Environmental Protection Branch, Yellowkrtife, (403) 920-6061 

Type of .Activity
_ 

Modified Strategic Options Program (MSOP) 

Brief Statement of Work 
study will (1) evaluate the eflectiveness of the existing regulatory regime and 

control measures _in reducing arsenic releases to the environment to the greatest extent 
possible and (2) determine iffurther r‘educ'tions in arsenic releases should be 
recommended given current human exposure and/or release levels, and taking account 
of scientific, technology and soc-io-economic considerations. Ifreductions are 
recommended, assess various management options for reducing arsenic releases and 
recommend the most cost‘-efiective and environmentally efficient option for 
implementation 

Budget 
0&M A base funds . 30K 
Salary 0.5 py‘EPB, 0.25 PY other Environment Canada 
0.75 PY total = s37.5K 

ALink.aiges to Policy or Regulation 
Nationally - 

A 

Linkages to enviromuerttnl impacts associated with gold 
CEPA Pan Priority Substance List and Strategic O'p't'.ion Program 

Interdepanmentxl Cooperation: 
.' 

Other departments that are involved with the MSOP are: Health Canada, the 
Government of the Northwest 'I‘em'tories, Dept. of Health and Social Service and the 
Department of Renewable Resources, Environment_al Protection Division. 

Others involved includes the public in general, Aboriginal groups and the t 

indu,str’y.



PROJ ECT S1-iIElE'I' 
METALS IN THE ENVIRONMliN‘l' 

PROJECT TITLE 

I.EAD 
Environmental Protection Branch 

TYPE OF ACTIVITY 
Advice to other Federal Departments 

BRIEF STATEMENT OF WORK 
Advice is provided to other Federal Departments with respect to metals in the 
environment through a number of programs. The most significant of these are in the area 
of environmental impact assessment. However, advice is also provided related to 
contaminated sites, waste management and spills. 

BUDGET 1995/96 _ 

Total resources committed to these activities are substantial, but it is not possible to break 

out info'rmau'on on resources that are specific to metals. 

LINKAGES TO POLICY OR REGULATION 
Canadian Environmental Assessment Act, Fisheries Act 

INTERDEPARTMENTAI. COOPERATION b 

Key‘ departments receiving advice include: Fisheries and Oceans, Natural Resources 
Canada (Atomic Enery Control Board), Indian and Northern Afiairs



PRO.) 1«;c‘t‘ sm;i:'r 
'l\1F.’l‘Al.S IN ISNYU20N.l§§l,l'3li1‘ 

PROJECT TITLE: 
Studies on the acute iClll.'tllly of contaminants associated with Diamond Exploration 
and Mining. ' 

LEAD: ' 

Stephen Harbicht, Environmental Protection Branch, Ycllowlmife, (403) 920.6062 

Dr. Jack Klaverkarnp, Fisheries and Oceans, Winnipeg, (204) 983-5003 

Type of Activity 
Research 

Bn°el'St<2t_ement ol‘Work
, 

In acute lethality investigations on fish conducted in ‘DI-‘O's laboratory last yearusing 
efiluents from the Fox and Misery kirnberlite pipes, it ‘was confirmed that the toxicity 
is associated with the fine solids, and that arnrnonia and alkaline pH, although by

' 

themselves were at sub-lethal concentrations, were present at levels very close to those 
that have been reported to be lethal to fish. It was also found that gill filaments fi’om 
fish exposed to these efiluents accumulated six contaminants, aluminium, barium, 
chrorniurn, cobalt, iron and nickel, at levels ranéllg from six to ninety-four times 
higher than concentrations observed in non-exposed fish. 

Following from these results, additional testing should be conducted on the toxicity of 
the tailings, and on the individual toxicity of the six contaminants in the presence of 
ammonia and alkaline pH. The objectives of this additional toxicity" testing ‘would be to 
determine concentrations of tailings producing acute lethality in fish and to identify the 
causative chemical(s) or mecbanism(s) for this lethality. 

Budget 
EACC Research and Development fund 40K 
Other Federal departments 

‘ ' 

.— 10K 
Salary 0.2PY = 10K 

Linkages to Policy or Regulation 
Nationally - Information gained will provided an understanding of the toxicity 

which can then be used in establishing cfiluent parameters for a new 
type of mining industry in Canada, with possible linkagess to the 
Fisheries Act, Mi\fl.ER, Aquamin and Enviromncntal Eticcts 
Mortitoring, ‘

-



Imcinatioual- This ]')tUllCc,fill3 Study will add to the availuhltt litt-.i.ittm; and should 
assist in providing environmental protection .'-ll cn.l<l-clinmtc 

diainond operations around the world. 

Interdepartmental Cooperation: 
To date: (1) the Department of Fisheries and Oceans has been activity involved by 
providing the scientific expertise and are conducting the Laboratory research and 
analysis of results: (2) the Department’ of Indian and Northern Affairs has provided 
funds to assist in this project; and (3) private industry (BI-{P Diamond Inc.) has 
provided logistical support and kimberlitc samples. Other diamond mining companies 
have shown interest due to the toxicity concerns associated with ldmberlite.



. 
. l’ROJEC'l‘ Sl~[£_l.Z1‘ 

M lZTA_l.S IN THE ENVIR_0NMEN'l‘ 

PROJECT TITLE . 

Study of natural and artificial rndionuclides in small mammals ofthe Saskatchewan Prairie 

LEAD 
Dr. Dennis W. Lawson, Uranium Development Specialist, Environmental Protection 

Prairie and Northern. Region, Regina, Saskatchewan, (306) 780-6462 

TYPE OF ACTIVITY 
Scientific Study 

BRIEF STATEMENT OF WORK 
This pioneering study provided a needed understanding of radionuclides in prairie food 

chains. The field sampling progam was complemented by a comprehensive literature 
review. A te'ntative- plan for the more extensive monitoring of sirnilar food chains in the 
northern Boreal forest and Arctic tundra was proposed.

' 

BUDGET 1995/96 . 

The University of Saskatchewan (Toxicology Research Centre) undertook the study under 
contract in 1995/1996 for 842K. This study utilized internal DOE Prairie ‘and Northem 
Region fiinds for research addressing the-requirements of fi.\t_u_re 

The next phase of the work is to implement and assess the proposed environmental 
monitoring program. A budget (1996/1997) of $60K is anticipated. 

LINKA GES TC POLICY OR REGULATION 
The study has implications as related to the design of environmental monitoring networks 

- 
. for Candu nuclear reactors and mines. I_inkages exist to the Environmental _ 

Efiects Monitoring, any revisions to thetMlvfl..,1-ZR and State of the E-nvironrnent reporting. 
The key clients are the nuclear industry (mining, processing-, power generators and 
disposal) and the federal and provincial regulatory agencies. 

INTERDEPARTMENTAL COOPERATION 
Saskatchewan Environment and Resource Management, National Health and Welfare, 
Saskatchewan Labour, Atomic Eneirgy Control Board and the Atomic Energy of Canada 
Ltd. participated on the scientific review cornmitree for the study. 

For the ncxtphase of the study, the review oornrnittee agencies may be expanded to- 
include Cogema Resources (a uranium mining company) and Saskatchewan Health.



A.l’PENDD( C 
A'l‘MOSl'11ERlC ENVIRONNIENT BRANCH 

SUMMARY 

i 

P_ROI'EC.'r O&M SALARY 
' Nahanni Park 3.3K 8K 
NWT Aquatic 32.4‘ l9K 
Quality Program '

' 

TOTAL AEB 35:7 27K 
' Multiple sources, sec project sheet for details 

PRO}. 
0.3K 
0.6K 

0.9K



mm.) 1-:C'1' SlIEE'l‘ 
Ml~‘.TAl__..S‘ IN "l‘llE ENVIRONMF.'N'l‘ 

PROJECT TITLE 
Nalranniu National Park Reserve Environmental Monitoring and Assessment Program 

LEAD 
Douglas Halliwcll, -Regional Aquatic Quality Ofiicer, Section, Atmospheric & 
Hydrologic Sciences Division, Yellowknife, NWT, (telc 403'-920-8516) 

TYPE OF ACTIVITY 
regulatory/eompliancdmonitoring

I 

BRIEF STATEMENT OF WORK 
Water, suspended sediment, and fish tissue quality sampling (and water quantity 
measuring) at 7, 2, and 2 sites; respectively within NW'I"s most visited NP downstream 
from past & possible fiiture minesites (Tungsten-Plat River W—Cu Mine, Cadillac-Prairie 
Creek Zn«Pb-Cu-Ag Mine, etc)’. Spatial 8; temporal variability studies and compliance 
monitoring for exceedances of CW-QGs, interim CSQGs, & site-rspecific, 28-variable water 
quality long- & short-term objectives (for reference use in future mine water licences). 
Phase II, Year 4 of 6. Follows Phase I (1988-91). Annual, annual compliance, & 
roll-up reports produced by EC-AEB (operator). One-third of resources involves metals 
analyses in water, sediment, 5: fish tissue (remaining 2/3 for water quantity & non-metals 
analyses). — - 

BUDGET 1995/96 (metals portion) 
S3.3K (Canada Water Act), including lab analyses, 
0.2 P-Y (SSK A-Base Salary), $O.3K Capital 

LINKAGES TO POLICY OR REGULATION 
Q agada Water Ag : (short-term inventory/study of water quality/quantity), 
Canadian Environmen Protecti n..Act._ (application of CCME Guidelines; CWQGs, 

_ 

interim CSQGs, sitesspecific objectives) 
'' 

in Fhase III with Taiga & Tundra Cordillera Ecozones EMAN (EC) & 
;_ 

ITEX (CH) programs 

IN TERDE-PAR TME; N TAL C OOPE RA TI ON 
» Canadian I-let-itagcJPa:l;s Canada ('Ft.Simpson) MOUS & annual schc.d.ules (1938-91, i992- 
‘ 

onwards)



S6.7K O&M (A-Base). i.n’cluding helicopter chancrs & fuel (I995/“‘)() FY, mclul.-c pnrlion) 
0.05 P-Y ($2.2}() A-Base Sulmy, $SK Ca_pita_l_ 

_§c Ocean; (Y§"0_g{|»_CT_li_[tZHa}f support for fish tissue sampling 
&.nn_a1yscs ($2.8K, at Freshwater Institute)



x'noJ1sc'1‘ Su‘E_E'I‘ 

M171".-\_l.S IN Tllli ENVl,RONMEN'l’ 

PROJECT TITLE 
NW1‘ Aquatic Quality Progrtirn (includes Alberta-NWT 'l‘ransboundary Rivers‘ (IJR) 
‘Program 

LEAD 
Douglas Halliwell, Regional Aquatic Quality Oficer, Arctic Section, At‘.mosphen‘c & 
Hydrologic Sciences Division, Yellowkriife, (Tele 403-.920-8516) 

TYPE OF ACTIVITY 
regulatory/compfiancdmonitofing 

BRIEF STATEMENT OF WORK V 

Water and lesser sediment quality sampling &- analyses throughout NWT for field & lab 
physicals-,. nutrients, rnajor ions, trace metals, bacteriologicals, radionuclides, organics on 
Mackenzie, Liard, Slave, Hay, Copperrnine, Ye,_1lowlmi_fe, Back, Thelon, D=.iba‘wn,t, Peel, 
South Nahanni, Kazan & other NWT nvers, "Monthly, bi-monthly, quarterly/seasonal, & 
opportunistic sampling for transboundary, trend analysis 2;: reconnaissance purposes». 

Includes water chemistry/potability characterization and contaminants monitoring. Deals 
with Global/Arctic Climatic Change, Acid Prec'ipitat._ion,- LRTAP~+/- Cold Condensation 
Hypothesis, Anthropogenic Cumulative Effects, and other long-term issues. Network 
began in 1960 (Alberta-NWT t.ransbounda_ry rivers program began in 1988). EC- 
AEB/DND is/has always been the project operator. Media & variables analyzed are site~ 
specific & issue-related. 12 I-‘eder-al-Territorial (Fr), 9 Federal (F), 2 NWT-Alberta 
transboundary rivers water quality sites currently exist. 1 FT &‘ 1 FT/NWT-Alberta 
transboundary rivers sediment quality sites currently eacist, Metals sampling & ICAP-ABS 
analyses account for 25% of total project damet & 20% resources (Metals are an 
important issue since mining is/always has been the most important industry in NYVI‘, 

- great mineral resource potential underlying 34% of Canada’s landrnass) 
BUDGET 1995/95 (metals portion) 
$21K OSLM (A-Base) 4- S5.2K NLET EC B.u.r1ington lab credits + S6v.,2K JNAC 
Yellowknife lab credits

' 

0.3 PaY ($19K A—Base Salary), so.61< Capital 

UNKAGES TO POLICY OR REGULATION,
’ 

gggnada Water Act. Parts (‘Federal-.Tenitorin_l-Provincial arrangements covering 
cooperatixte inventories 8: major studies of water quantity and quality, Ca_n_.=.da/NWT



Water Quality Monitoring MOU-1995 onwards & If.OAs-1993 onwards. management of 
water quality, including nutrients, and pollution) 

Canadian Environmental Protection Act. (Comparison ofanalysis results to CCME’s 
CWQGs and_ inten'm C-SQGs, Promotion of Compliance, Some monitoring ofsubstanccs 
on Priority Substances List) 
Eutug linkages to EMAN program, Arctic Ecosystem studies, ECB activities, SOE 
Reporting.

_ 

East (1991-95) linkages to Green Plan: Arctic'En'virorunental Strategy’s Action on Water 
& Actionon Contaminants, SOB Reporting. - 

IN TERDEPARTMEN TAL COOPERATION 
Indian & Northern gigjrs Qggada (Eater Resources Division) Yellowknife cost- & 
work-sharing at.15 FT (EC-INAC) water quality sites with INAC Water Resources 
Division, Yellowkni.fe.. INAC contributes $6.2K 0&M (GP-ABS/A-Base), 0.1 P-Y ($6'K 
GP-AES/A-Base Salary), S0.2K Capital for metals portion 
A] E ' 

' 

.o ent vironrnental Proteeti n _r_n__vton contributes SO.7K 085M for 
‘metals portion & assists with workplanning. 
Government of Northwest Te.m'torie's (Renewabie Resourcesv) & Fisheries 8: Oceans, 
Yellowknife/Hay Riverl Wmnipeg have contributed to project during 1988-95 period.



PACIFIC & YUKON 
REGION 

CON:l‘ACT: CO LIN



Nation Metals in the linvironnient Review lnvent<n'__y 
l’;‘icilic and ‘Yukon 

"I“i"I"t.t«: 
‘ (")l{(IAl\'l7.A'l'l()N 

l. Metal Mining Liqiiitl l3l'l'hiciits Re_i-_‘iil:ttimis IZPBF(Enforcentent) 

O&M ISK Sal 12K ((1.2 l’Y) 

2. Arsenic ren_tobili’7.:'ition fronivGold Ore Tziiilitigs EP (Yukon) 
O&M IK. CANME-T |6K-'. Sal 20K 

3. EEM conl'irniator_v sampliiig - EP (Yukon) 
0&M SK Sal 30K 

4. Air Sources and Deposition of ilC;l\’_\' nietals EP (Com Chem) 
O&M 4K. TRANS BOlllld:ll"_\' Air Issues Braiticli l()K: 

Sal SK (0. lPY) 

5. Atmospheric Content & Dcpositioii EC (Science Div) 
O&M l(lt)K Sal 30K 

6. Fraser River Bed Sediineiit EC (Science) 
0&_M l_2K Sal l3K 

7. Fraser River Suspended Sediments EC (Science) 
O&M ISK Sal 25K 

8. Trace Metals in Fraser River Fish EC (Science) 
0&M 20K Sal 26 

9. Water Quality Monitoring Network MSB 
0&M 49K S3155 

* 10. Heavy ifnetzils in seabirds EC (Wildlife) 
O&M 2K Sal 2K

' 

‘I l. Lead in raptors EC (Wildlife) 
0&M SK Sal SK 

l.2. Hg. Cd. Pb in Cougar Livers (\/aii'cnm‘et lx'l;in_tl) EC“(\\’il(llil'e) 

O&M 2K Sal lK_ 

‘ l(e\jmit'cc.x' Il.\'L‘(i I'm‘ l_|_lCl£l_i uuik only 'l"lte-xe |)l(_l|C\'l\ are also i|\U,kl||_l', ;i_t ui_-;;iiiie \5Ull1Zl|lIlllLll|l\



P-R_OJ‘E-QTASHEET FEORMATE 
METALS lN”=THE-E-NVlRONME_NT_ W 

PROJ ECT TITLE: 

Metal Mining Liquid Effluent Regulations (Fisheries Act)
A 

inspecfions 

LEAD: 

Gerry Mitchell 

TYPE OF ACTIVITY: 

Regulatory/compliance monitoring 

BRIEF STATEMENT OF WORK: 

Compile and revievv company submitted monitoring data and conduct. 
facility inspections, to insure compliance with the MMLER 

BUDGET 1995/96 

$15000 operat_ion and maintenance, $12000 in salary (0.2 person 
years) b 

No specific capital cost for mining although the capital c-ost of 1/2 a 

vehicle amortised over _5 years could be applied against mining. 

LINKAGES TO POLICY OR REGULATION: 

Enforcement Fisheries Act Regulations 

INTERDEPARTMENTAL CO-OPERATION‘: 

Ministry Environment Lands and Parks, Environmental Protection 
Division



M1:‘rAL$ IN T“F.'E-‘N\"RO1\:l\1E"s"T 

l’lt0lL'C‘l‘ SUMM/i.RY - El’ YUKON 
Prepared by: Vic Enns, l-lead l’olIu‘tion Abatement Section - EP Yukon 

PROJECT TITLE; Arsenic Rcmobilization from Gold Oxide Ore Tailings 

LEAD: E. Soprovich/VJ2nns EP Yukon 

Brief Statement of Work: 

The objective of this project is: l) to identify the potential for arsenic rernobil_i__zatlon from oxide.ta_ili.ngs; 2) 
to ‘identify thcmecltanisrn of that release. and; 3) to identify mitigation strategies to control or prevent its 
release. To date the project has identified that arsenic is released at significant levels from at least some 
oxide t_ailin.gs. Work on objectives 2 and 3 is on-going. The project involves laboratory column leach 
tests and a variety of maiyticai and mineralogical work. 

Budget 1995/95 

A-base Sala:y Est'd at 5201;. 
CANMTET Mineralogical Assessment S161-: 

Capital nil, O&.-VI Slk 

Linkages to Policy or Regulation: - Fisheries Act 

lntcrdepznmental Co-operation : Results relevzmt to DI;-‘-..-\r'D's CEA screening of 2 proposal to re-open a 
Yukon mine.



ME'l“AI..<: IN T111-L I=.N‘vnzoNM;r-,_N'I‘ 

lV'l{0JF.C'l' SVUl~1:\‘1/\l{‘l' — El’ YUKON 

»l’rcp:_sn:d by: Vic l-inns, Head Pollution Abatement Section 
- El’ Yukon 

PROTECT TITLE: Site Spec-ific Mining Environmental Effects Monitoring 

LEAD: B. Godin/V.l3_nn,s EP Yukon 

Brief Statement of Work: 

This work could actually be best described as a series ofsmall pfojects. 
Work is triggered when we 

become aware of a potential significant effect on a fisheries resource 
r'ela'tc‘d to a metals release from a 

mining project. To date the monitoring required to be carried out by the pollutcr is often 
inadequate for an 

assessment of a potential aquatic impact. The work will normally consist of 
a receiving water quality 

survey at the key time of the year and may include sediment sarnpling, 
benthic s:-mpling and a fish survey. 

Zinc is normally the metal of principle concem. 

Budget 1995/96 

Estimated at S30}< of.A-base s\1f>l3on. S51»: O8:_M suppon. 

Linl:a'ges to Policy or Regglatiea: - I-‘isheries Act 

lnterdepat-.ri~.e:-.131 Co-operation : 
DI‘-‘O/'DlAND



l’l{().llC(."l' SI I|£l".'l' F()RMA'l' 
l\’llC"l‘ALS IN Till". lCNVlR()NM'|EN'l' 

l’l{().l lCC'l' 'l'l'l"l.l".»: Water Qttttlity Monitoring Network 

LEAD: Andrea Ryan 
Monitoring Support Division 
Monitoring and Systems Branch 

'5 

TYPE OF ACTIVITY: Scientific Studies: trend assessment, emerging issues 

BRIEF STATEMENT OF WORK: At present we 'operate a total of 42 monitoring stations in B.C—. and 
the Yukon. At most sites, water samples have been collected on a bi-weekly basis since the 

mid-1980's, 

for the purpose of assessing long tenn changes in water quality (i.e_.- trend assessment). 
Water samples are 

collected for a variety of basic water quality characteristics (major ions, physical variables, 
nutrients), in 

addition to trace metals" (Al, Ba, Be, Cd, Co, Cr, Cu, Fe, Li, Mn,’Mo, Ni, Pb, Sr, V, Zn at all sites; As, Se, 

Hg, Th at selected sites). 

The network is presently being re-designed with the view of operating an environmentagl network 

(including other media and indicators in addition to water) with some core long-term sites and a number of 

shorter-terrn. “regional issue" sites. Metals monitoring will be continued at appropriate stations (i.e. 
long 

term, and where metals are an issue). 

BUDGET 1995/96: This is a veg rough estimation, as metals monitoring only makes up a portion of 
the larger program. Additionally, we are facing a budget cut next year, which we have conservatively 
estimated at 10% for this exercise. 

A-Base: 35K 
A-Base Capital: 2.5K 
Green Plan (Arctic Environmental Strategy): MK 
Green Plan Capital: SK 

FTC-: Approximately 1 (combination PC-02/EG-06) 

LINKAGES TO POLICY OR REGULATIONS: Linkages to Fisheries Act, Boundary Waters Treaty, 

State of Environment Reporting. Also operate two “GEMS" sites (Global Environmental Monitoring 
Stations; purpose to assess coastal water_ quality loadings). 

lNTERDEPARTl\1l3NTAL COOPERATION: 
- Existing coo_per‘:ttion with Parks (Heritage Canada) and DFO, although few fonnal agreements exist at 

present time. 

- Memormtdutn of l lntlcrst:tntli,ug_- with Northern Afliuirs (l)l./\Nl)) to operate territorial stntiotts 
under the 

Arctic l{n\'irunmcnt:tl Sti.ttcj:_\_' 

(- l-'vtlct;:l-‘l’i.wmg.;¢| \\'_-_~,-_-’; t_)u;t|it_\'l\'ltmitnt'ing1/\g:tct*tnt‘ttl)



~ 
PRO-Jl£C'l' fl'l'l'l.li-I: I-'rnscr River Actimt l’lfz‘u1 (I-‘R_dAl’) - Survey of(Ionl:nnin;mls in Bed 
Sediment in the Frziscr River Basin >- 

LEAD; Mark -Sickcla, Science Division, Environment Czinada, Pacific and Ytikon Region 

TYPE OF ACTIVITY: Scientific Study 

STATEMENT OF WORK: 

The objective of this project is to develop an indicator of ecosystem stress in the Fraser 
River basin based on levels of contaminants in bed sedirnents and to determine the 
current le.vel of contamtinanfs in the basin bed sediments. Trace metals determination 

represents a minor component of this project. Hence resource estimates have been 
estimated accordingly-. 

‘-
- 

Bed sediments have been collected from 1.4 reachesthroughout the Fraser River basin, 
including the estuary. All ‘samples have been collected at sediment depositional areas 

during the fall low flow period using a minimum of ‘five grabs with an Ekman dredge. 
Four samples are collected per reach in order to characterize each reach. Samples are 

analysed for trace organic and trace metal contaminants. 

BUDGET 19.95/96 

A-B_ase Salary - SK 
FRAP Salary - 8K 
FRAP O&M - 12K, Canadian I-Ielicopters, Elemental Research Laboratory 
Total ‘Dollars 4 25K 

LINKAGES TO POLICY/REGULATIONS: 

Key Clients include Greater Vancouver Regional District (GVRD), BCMOB, DFO, 
EMR, CEPA, EEM, SOE, universities, industry 

INTERDEPARTMENTAL COOPERATION; 

Existi'ng cooperationlpartners - GVRD, BCMOE. “LET. DFO



l’ROJl'i-Cl‘ 'l'l’l'l.l-Z: Fraser Rivcr'I\ction Plan (FR/\l’) - Survey ol‘(Ionlaminnnts’ in » 

Suspended Sediment in the I-‘raiser River Basin 

LEAD: Mark Sckcla, Science Division, Environment Canada, Pacific and Yukon Region 

TYPE OF ACTIVITY: Scientific Study 

STATEMENT OF’ WORK: . 

The objectives of this project are to determine levels of contaminants in suspended 
sediment and waterfrom the Fraser River basin and to measure changes in contaminants 
due to abatement measures implemented by‘. the Annacis Island sewage treatment plant 
upgrade. Trace metals determination represents a minor component of this project. 
Hence resource estimates have been estimated accordingly. 

Suspended sediment samples will be collected using a continuous flow centrifuge from 
approximately eight sites in the Fraser River basin (including two sites in the estuary) 
during the spring and/or fall low flow pen'od. Sites will be located upstream and 
downstream of major urban centres in the Fraser River basin. All samples will be 
analysed for trace organic and inorganic contaminants. 

BUDGET 1995/96 

A-Base Salary - 15K 
_FRAP Salary - 10K 
FRAP O&M - l5K, Elemental Research Laboratory 
Total Dollars - 40K

A 

LINKAGES TO POLICY/REGULATIONS: 
' Key Clients include Greater Vancouver Regional District (GVRDj, BCMOE,’.Dl'-‘O, 
EMR, CEPA, EEM, SOE, universities, industry 

INTERDEPARTMENTAL COOPERATION: 

Existing cooperation/partners - GVRD, BCMOE, NLET
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|’|'{(.)JlrZ(i."':lV' 'l'l'l'il',|i': l"msci‘ River /\cti(')n l’l'."u'\ (FR/\l') - linsin-\Viilc rt_':.~;‘itl'cnt liish 

Condition and Cont2u_ninzmts Assessment 

LEAD: Bcvcrly Raymond, Science Division, l3i1vi'ronn_1ent Cztnzida, l":icific and Yukon 
Region 

TYPE OF ACTlVlTY:. Scientific Study 

STATEMENTOF worm: 

The objective of this project is to develop aniiidicator of ecosystem condition. in the 
. 

Fraser River basin based on the health and contaminant levels in two resident fish 
species. 

Health and contaminant levels at sites exposed to contarninarits will be compared to 
reference sites and the scientific literature. Fish health is based on visual inspection for 
intemal and external abnormalities and analysis ofhistology, growth rates, somatic 
indices and maturation age. Tissue contaminants are measured as indicators of exposure 
and include both trace organic and. inorganic contaminants. Trace metals determination 
represents aminor component of this project. Hence resource estimates have been 
estimated accordingly-. 

BUDGET 1995/96 

A-B.ase‘Salary - 1K 
FRAP Salary - 25K 
FRAP O&M 20K __ 

Total Dollars .?~1~t< % Ii 
LINKAGES To POLICY/REGULATIONS: 

Key Clients include Greater Vancouver Regional District (GVRD), BCMOE, DFO, 
-EMR, CEPA, EEM, SOB, universities, industry 

INTERDEPARTMENTAL CiOOPE-RATION: 

Existing cooperation/partners — BCMOE, NLET, DFO



I'R().|l-1(-."|"l'l'l'l.lL: "A stmly cm the Suurccs ztml l)cpue;itim't‘x u: ”lT.l\'_Y MC.|iI.|.\'. in the Luwttt 
l~'i’atsct' Valley of “l'lll$|_I_ (.‘t_il_ttntl)i;i " 

l_,l-l}\l‘):- Micltticl l)‘c/\l)rc‘u' 

'l'\’l’F. OF AC'I'I\’|'|'\': Scientific study 

BRIEF ST/\TEME.\'T OF WORK: 

‘lflte study investigates relationships between emissions and deposition 
4 

of lead, cadmium, chromium, nickel, zinc and manganese. Heavy metal 
emission estimates for point, area and mobile sources were compared 
with deposition patterns characterized by analyzing the metal content 
‘in over 60 samples of the indigenous moss Isathecium slaloniferurn. 

BUDG ET 1995/96: 5,000.00 
4,000.00 

l 0,000.00 
$19,000.00 

Principal Contractors; 

LINK.‘-\GES TO POLICY OR REGULATION: 

Salary (0.! FTE) 
A-base 0&M 
Tlinsboldfldal)’ Air issues Branch 
TOTAL 
Ms. Ute Port 
Environmental Services 
Vancouver, BC. 

Input to provincial and regional inventories of hazardous air pollutants. 
lnput to proposed UNECE protocols on heavy metals. 

lNTERDEPARTME.\'TAL COOPERATION: 

BC Environment 
Greater Vancouver Regional District 
Transboundary Air Issues Branch
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Metals in the linvirontncnt 

M'ctal_s in the Attnospltcrc of the Lower Fraser Valley, B.C. 

Lead»: ‘Wayne Belzer, Science Divis‘ion,' Conservation Branch, BC P&-Y Region, Vancouver 

Type of.Aetivig: 
'

~ 

A series of scientific studies have been conducted to quantify and qualify the atmospheric 
loading of metals in the Lower Fraser Valley of southwestern B.C»., 

Statement of Work: 

1. Snow pack Study (1995). 
_

" 

Snow samples were taken in coastal mountains bordering the Lower Fraser Valley to 
determine the influence of the urban environrnent at elevated sites. -The analyses’ included 
anions and cations(Silver, Aluminum, Arsenic, Boron, Barium, Beryllium, Calcium,

' 

Cadmium, Cobalt, Chromium, Copper, Iron, Potassium, Magnesium, ‘Manganese, 
Molybdenum. Sodium, Nickel, Phosphorus, Lead, Antimony, Selenium, Silicon, Tin, 
Strontium, Titanium, Vanadium, Zinc). This data will also be compared to snow sample 
studies in l982 and 1985 to assess longterm trends- 
Air‘ Toxics Survey (1995). e

. 

Airborne particulate samples were taken at a series of air quality sites in the Greater 
Vancouver area to assess ‘metals content of the samples. These metals (As, Cd, Cr, Cu, Hg, 
Mn, Ni, Pb, Se, Zn) are a part of the PSL priority chemicals. Dat_a ‘will be compared to 
studies in 1991-1994, to assess long term trends. 

_

- 

. Burnaby Lake St_udy(1995), 
A lake in an urban setting in Vancouver, Burnaby Lake, was used for a_ year long sarnpling 
program, At this site samples were taken for particulate and metals analyses (Silver, 
A_lurni__nu'm, Arsenic, Boron, Barium, Beryllium, Bismuth, Calcium, Cadmium, Cobalt, 
Chforniurn, Copper, Iron, ‘Mercury, Potassium, Magnesium, Manganese, Molybdenum, 
Sodium, Nickel, Phosphorus, Lead, Sulphur, Antimony, Selenium, Silicon, Tin, Strontium, 

, Tellurium, Titanium, Thallium, Vanadium, Zinc, Zirconium) in both rainfall and dry air. 
.This data will be used to characterize the urban aerosols and to determine wet and dry 
deposition values. 
Cassiar Tunnel (1995). 
Air samples were taken in a tunnel on a major freeway in Vancouver, the Cassiar Tunnel, to 
deterrnine PM", and PM;_,‘ particulate and metals (Ag, Al, As, B, Ba, Be, Bi, Ca, Cd, Co, Cr, 
Cu, Fe, K, Mg‘. Mn. Mo‘, Na, Ni,’P, Pb, S, Sb. Se, Si, Sn, Sr, Te, Ti, Tl. V, Zn, Zr) values 
from traffic sources. 

Other Sources of Atmospheric Metals Data: 

l. NAPS survey (continuous). 
The National Air Pollution Survey has routinely taken sznnplcs every sixth day for airbomc 
particulates and metal (lead) analyses. There are a series QFNAPS sites within the GVRD



.‘~) 

and also at locations withi'n the pmviucc. 'l'l_ti;s (ii|l.'l is :iv:lil_nhlc rt‘-mu t)t_I:i"w.-n_. 

(JVRI) sites (cont‘inuott;s‘). 
The GVRI) has :1 network of air monitoring sites in the Vancouver area and up the i:l'R|St.'l' 

valley. These sites routinely sample for particulates and metals (same as for B.C. MolZl.l’). 
Data is available .l’rrmt Greater Vancouver Regional District. 
MoELl’ sites (continuous).

A 

The B.C. Ministry of Enviromncnt, Lands and ‘Parks has a network of air monitoring sites in 
the province. These s_ites routinely sample for particulates and metals. Data is available from 
B.C. MOELP. 
CA,PMoN Samples (continuous). 
The Canadian Air and Precipitation Monitoring network has a.site_ at Satuma Island that 
samples wet and dry deposition for a limited number of metals (NI-I4, Na, Ca, Mg. K). This 

' 

data set starts in 1989. Data is available from headquarters office in Downsview Ontario. 

Budget (l99S/96): (metals only) 

Fraser River Action ‘Plan 
Salary. 

s1‘oo.o1< 
5 30.0K 

Major partners include; Greater Vancouver Regional District, B.C. Ministry of Environment, 
University of British Columbia 

Linkages to Policy or Regulation: 

Fraser River Action Plan 
UNECE Protocols providing Regional information on heavy metals 
Agr—ic'ult‘ural Codes of Practice 
Regional health issues related to fine.pa.rticulate 
SOE 

Interdepartmental Cooperation: 

Agriculture Canada;'Health Canada
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l‘1{().ll-.t"l"l'l"l'l.li; Studies at ltilltl, tlatllllllllll. r'u¢rct_ny_ .~;clt:niuin uiid other mcml.-; in 
wildlife" in the l’;-'icilic. mul Yukon re‘_i:ioi'i- -i:n'un:er.», exposure and biologiwl 

LE/\l)lER: John Elliott. Wildlilc licsology Division, Caiiadinn Wildliti: Sc-_rvicc, Delta, 
BC. 

TELEPHONE: 604 946i-8546 

TYPE OF ACTIVITY: Research and monitoring studies primarily to determine exposure 
and effects of toxic mc'ta__ls on wildlife species at risk and in selected wildlife indicator 
species in the Pacific and Yukon region; identifieut'io'n ol'Sp'ecilic regu,1atory and non- 
regulatory approaches to reduce identified risks. . 

BRIEF STATEMENT OF WORK: Four main metals related projects are being presently 
pursued by CWS, P&Y region: 
1) Bl]'e.cts of lead fiom hunters shot and fishing sinker: on migratory birds and raptors. 
A considerable data base has been compiled on lead exposure of dabbling duelcs.-

_ 

swans and eagles to detenuine lead exposure. This data was instrumental in bringing 
about a nation-wide ban on lead shotfor waterfowl hunting in Canada. Future work 
will involve monitoring the effectiveness of the regulations. 

2) Exposure and efi“e_cts of Cd, Hg, Se and Pb in seabirds. Seabirds carry some of the 
highest body burdens ever measured in Free-living vertebrates. Research has been 
undertaken and further work is planned to examine sources and possible efiect-s, 
particularly Cd in storm-petrel species. 

3) Exposure and effects of Cd, Hg and Se in diving ducks. Many species of diving 
ducks, particularly eiders and scotcrs, appear to be in serious population decline. 

. Work by the US Fish and Wildlife Service on Alaskan and Washington populations 
has implicated high metal exposure, particularly Cd, as an important risk factor 
requiring further investigation. Canadian populations are now being examined. 

Budget (1996-97’) 

Aebase No. indeterm. Salary O&M Cap Total 
0.4 21,000 6,000 0..0 27,000 

LINKAGES T0 POLICY 
Results have been used to intluencc policy concerning needs forfurther controls. 
primarily under MBCA and CEPA. Indications ofa relationship with population effccm 
in marine birds will require determination of sources and possible inlluenee on cross- 
border activities. 

1NTERDEl’AR'l'MEN'I‘AL COOPERATION . 

In P&‘(. this work has involved extensive collaboration with the provincial environment 
ministry, with DFO and internationally with the US Fish and Wildlife Service.
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National Water Research Institute 
Environment Canada 
Canada Centre for Inland Waters 

P.O. Box 5050 
867 Lakeshore Road 
Burlington, Ontario

' 

Canada L7R 4A6 

Institut national de recherche sur les eaux 
Environnement Canada 

Centre canadien des eaux intérieures 

Case postale 5050 
867, chemin Lakeshore 

Burlington, Ontario 
Canada L7R 4A6 

I * Enyi_ron_ment Environnement 
Canada Canada Canada


