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We regret with sadness the tragic passing of our friend, 

Dr. Bernard Bourgoin on October 26, 1993. He was a 

devoted family man and a dedicated scientist. Bernard 

touched many of our lives on a personal level in the short 

4-period of time that We knew him. a-Hewas-. avgenerous and .. -7 s. 

affable companion and will be greatly missed. 
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INTRODUCTION 

The Technical Operations Section of the Research Support- Branch has its 
headquarters at the National Water Research Institute in Burlington, Ontario. 
The mandate of this section is to provide logistical and technical support to the 
scientific community at this Institute and to various other governmental and 
educational groups on a national scale. 

The technical staff of this section is involved in shipboard programs which are 
carried out from major ships on the Great Lakes and St. Lawrence River and in 
shoreebased field projects, which put them into field situations from coast to 
coast and into the Arctic. This unusual opportunity, to work and gain valuable 
field related experience in such a varied sphere of operation, develops within 
the section a tremendous collective wealth of technical expertise unique to this 
group. The addition of a new member to the Operations team this year was a 
welcome event which will extend the sectionis ability to handle future demands. 

The Diving Operations Unit is ever expanding its capacity to give scientific 
programs the up-tosdate technological support they require underwater, the most 
recent advances being in underwater video capability and the continuing refit and 
upgrade of the Mobile Underwater Reconnaissance Vehicle (MURV). Annual diver 
training and certification courses are also conducted to maintain a high level 
of competence among the lnstitute's divers. 

The Rigging Shop provides for the repair and maintenance of mechanical field 
gear, handles heavy equipment transport to field sites, operates the Field 
Equipment Stores and services the NWRI fleet of vehicles, trailers and campers. 

This report is intended as an overview of the field activities of this section 
during the 1993 field season.
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OPEN LAKES SURVEILLANCE 

LAKE ONTARIO . 

ENVIRONMENTAL QUALITY BRANCH, ONTARIO REGION, S. L'ITALIEN 
RSB STUDY B6301, B.H. MOORE 

The Lake Ontario Open Lakes Surveillance Program was designed to provide a 
continuing report and long-term trend information on water quality and 
eutrophication parameters in the Great Lakes under the Canada/U.S. Agreement as 
input to the Water Quality Board Annual Report to the International Joint 
Commission. 

Three cruises were conducted March 29 - April 2, August 9 - 13 and October 18 - 

22 to support this program. All cruises were organized and completed by 
Technical Operations personnel for EQB-OR and.were conducted from the CSS LIMNOS. 
The vessel was equipped with the usual equipment: EBT, rosette water sampler, 
transmissometer, radar, Loran C and GPS positioning systems and a variety of 
samplers and winches used for chemical and biological sampling. 

The parameters sampled during both cruises were: temperature and transmission 
profiles, dissolved oxygen, specific conductance, pH, chlorophyll Q, particulate 
organic carbon, particulate nitrogen, total phosphorous filtered and.unfiltered, 
soluble reactive phosphorous, nitrite and nitrate, ammonia, reactive silicate, 
major ions, alkalinity, meteorological and Secchi disc observations., _ 

During the April cruise samples were collected from the 1 metre depth only. 
Sampling depths for the August cruise were: 

Unstratified Conditions; 1 metre, 10 metres, 25 metres, bottom -10 metres 
and bottom -2 metres 

Stratified Conditions: 1 metre, 1 metre above the‘ knee of the 
thermocline, mid—thermocline, 1 metre below the 
thermocline, bottom -10 metres and bottom *2 
metres 

During the October cruise sampling depths were 2 metres and a depth in the 
hypolimnion determined by the study leader. 

Some of the additional tasks performed. during' the cruises were: organic 
contaminant sampling for EQB-OR on all three cruises; comparison of the SeaBird 
profiling systen\with the existing procedures used onboard; benthos cores for Dr. 
J. Coakley, LRB Study 82308, box cores for Dr. A. Zeman, LRB Study 82107; piston 
cores for Dr. R. Thomas and Mr. E. Harvey of the University of Waterloo; piston 
core for Mr. V. Cairns, GLLFAS; temperature logger mooring installed for the 
United States Fish & Wildlife Service and, on the first cruise, the Lake Ontario 
Long Term Biological Index Monitoring Program Study 82301 was supported.
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CRUISE TYPE LOWER LAKES SURVEILLANCE N.MI. STEAMED 1600 24 

DESCRIPTION 
1 

TOTAL DESCRIPTION TOTAL 

CRUISE NO. CONSECUTIVE NO. 
DATES FROM TO 7- REG 

STATISTICS SUMMARY 

'lSHIP css LIMNOS 
ION LAKE ONTARIO 

Stations Occupied 189 Moorings Established, Anchor station 41 1 

EBT/Transmissometer Casts 176 Moorings Retrieved; Anchor station 41 1 

Rosette Casts 97 Moorings Established 

Reversing’Thermomet er Obs“ (No. of Ihernq 20 Moorings ofietrieved 

Seccyi Disc Observa tions 64 Moorings Established 

Transmissometer Casts Moorings Retrieved 

Zooplankton gaqlg 2 Moorings Eefiurbished 

lntegrator 10 m Moorings Serviced 

Integrator 20 m 168 MQQ€in99 Serviced 

Phytoplankton Samples Primary Productivity Moorings 

WBCQI Samples Collected ( Microbiology Cores Ta ken, Box 3 

.W@P¢! Samples Collected ( Water Quality 539 Cores Taken Gravity 

WEBB! Samples Collected ( Micro Loop
4 

WBEEI Samples Collected 550 Cores T 

Cores taken, Piston 

ak en, Benthos 3 

"ECG! Samples Collected ( Cond/§H 552 Grab Samples Taken _ 

WBCQI Samples Collected 581 

Water Samples Collected 581 Bulk Centrifuge Samples 26 

"BIG! Samples Collected D.O. Profiles 65 

flater 

Nater 
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Eiltered < §hl9F°PhY11 e 218 

Observat ions, Weather i9 

“ECG! Samples Filqersé ( POC/TPN iss 

Water Samples Filtered ( Seston 12 

Water Samples Filtered 581 

Water samples Filtered ( Nutrients 581 

“ECG! Samples Filtered ( Major Ions 337 ONBOLRD AKALYSIS 

Water Samples Filtered ( DOC V” 36 Manual Ch emistry, Tech. Ops. _ 995 

WECEI Samples Filtered Nutrients, EQB-OR 154 
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Microbiology kg
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LAKE HURON/GEORGIAN BAX - 

ENVIRONMENTAL QUALITY BRANGH, ONTARIO REGION, S. L’ITALIEN 
RSB STUDY 86301, B.H. MOORE 

_ 

' 

U A p 

The Lake Huron/Georgian Bay Surveillance Program was designed to provide a 
continuing report and long-term trend "information on water quality and 
eutrophication parameters in the Upper Great Lakes under the Canada/U.S. 
agreement as input to the Water Quality Board Annual Report to the International 
Joint Commission. 

Two cruises were conducted April 26 - May 2 and August 26 - 30 to support this 
progrmn. Both cruises were organized and completed by Technical Operations 
personnel for lWD—OR and were conducted from the CSS LIMOS. The vessel was 
equipped with the usual equipment: EBT, rosette water sampler, transmissometer, 
radar, Loran C positioning system and a variety of samplers and winches used for 
chemical and biological sampling. 

The parameters sampled during both cruises were: temperature and transmission 
profiles, dissolved oxygen, specific-conductance, pH, chlorophyll 5, particulate 
organic carbon, particulate nitrogen, total phosphorous filtered and.unfiltered, 
soluble reactive phosphorous, nitrite and.nitrate, amonia, reactive silicate, 
major ions, alkalinity, meteorological and Secchi disc observations. 

During the April cruise, samples were collected from the 1 metre depth only. 
sampling depths for the August cruise were: 

Unstratified Conditions: 1 metre, mid—depth if station depth was greater than 
50 metres, bottom -10 metres and bottom -2 metres _ 

Stratified Conditions: 1 metre, 1 metre above the knee of the thermocline, 
mid-thermocline, 1 metre below the thermocline, bottom 
-10 metres and bottom -2 metres 

Some of the additional tasks performed during the cruises includedé the 
comparison of the SeaBird Profiling system to existing onboard procedures; 
collection of phytoplankton samples for Dr. M. zarull of LRB; collection of water 
samples for D. Dolan of the IJC in support of EMAP; collection of Shipek samples 
and benthos cores for Ms. L. McCarthy of the University of Waterloo; collection 
of water samples for Dr. K. Aspila, RAB Study 84206.



STATISTICS SUMMARY 

CRUISE NO. CONSECUTIVE NO. I SHIP 
DATES FROM . TO >> 

CRUISE TYPE Upper: Lakes Surveillance. H 

nnsohrrrron rowan '_p 
nnscnrrrron rowan 

.LIMNOS 
REGION LAKE HURON 
N.MI. STEAMED . 2034 4 

Stations Occupied 148 Moorings 

EBT/Transmissometer Casts l48 Moorings 

Rosette Casts Q Moorings 

Reversing Thernuml s. (No. of Therm) 16 Moorings et 

Secchi_Disc Observa 67 Moori 

Transmissometer Ca Moori 

Zooplankton gaulg Maori 

Integrat0r_ 19 m 16 Moori 

_lptegrator 20 m 132 Moori ngs Serviced 

Phytoplankton Samp Prima ry Prodflctivi 

Van Ddrn Bottle Ca 80 

Water Samples Coll ( Microbiology 1 Cores 

Rater Samples Coll ( Water Quality _u2 CQ¥e5. 

Water Samples Coll ( Micro Loop Cores 

Taken Gravit 

on 

Water Samples Coll 378 Cores Taken, Benthos W 

Water Samles Coll ( 
Cond/pH 3‘/a Grab Samples Taken, Shipek p

2 

Water Samples Coll 429 Bulk 2 

Hater Samples Coll 429 Bulk 

Water Samples 
. amp Centrifuge S les _ 

Water Samples Coll 

Water §agples Coll Obse 

no 
I'VE 58 

Water Samples Filt ( Chlorophyll 5 176 

Water Samples Filt ( POC/TPN 2% 
Wager Samples Filt ( Sestop 

Water Samples Filt Q29 

Water Samples filt 

Water Samples Filt 

( Nutrients 

( Major Ions 

429 

300 

Water Samples Filt Manua 1 ChémistrY, 846 

Water Samples Filt Nutri ents,‘EQB¢93_ 5§§ 

Water Samples Filt Micro



SAMPLING STATION POSITIONS 

LAKE HURON' 

1993-1994 
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DESCRIPTION TOTAL 
_ 

DESCRIPTION TOTAL _ 

STATISTICS SUMMARY 

CRUISE NO. Z CONSECUTIVE NO. SHIP CSS LIMNOS_ 
AX DATES FROM TO . REGION 

CRUISE TYPE Upper Lakes Surveillance N MI STEAMED 

Stations Occfipied 53 Moorings Established 

EBT/Transmissometer Casts .55 Moorings Retrieved 

Rosette Casts 25 Moorings Established 

Reversing_Thermome ter Obs. (No. of Therm) 12 Moorings Retrieved _ 

Secchi Disc Obse 23 Moorings Established 
W‘ rva 10 

Transmissometer Ca Moorings Retrieved 

Zooplankton Hagls Moorings Refurbished 

In:e9ra;9r 1° m Moorings Serviced 

Integrator 20 m 51 Moorings Serviced 

Phytoplankton Sampl Primary Prodpctivity Moorings 

Cores Taken, Mini Box 

Water Samples Coll ( Microbiology ) D Cores Taken. Box 

W§=Q£.5§WP1e5 Coll ( Water Qpality ) 297 Cores Taken Gravity 

water Samples Coll ( _Mioro Loop ) Cores Taken, Piston _ 

Water Samples Coll ( D.O. ) _ 
142 Cores Taken, Benthos 

Hater Samples Coll ( Cond/PH W) 142 Grab Samples Taken, Mini PONAR 

Qater Samples Coll ( IP uf ) 172 

Water Samples Coll g Tm ) n; Bulk Centrifuge Samples 

Water Samples Collu ( ) 
D.O. Profiles 

Water Samples Coll ( __ ) 
Observations. Weather 

Hater Samples Filt ( Chlorophyll Q ) Mm 
Wacez $amPl=@ Filt ( Poc/TPu__ ) 66 

Water Samples Filt Q V 

Seston ) 

Water Samples Filt (Inf) 172 

Water Samples Filt ( Nutrients ) 172 

Hater Samples Eilt ( Major Ions ) 115 ONBOARD ANALYSIS 

Water Samples Filt < 

'

> Manual Chemistry, Tech Op 368 

Waterlsamples Fili ( ) Nutrients, EQB<0R 1 5 

Water Samples Filt ( It Mierobiology k 

GEORGIAN



SAMPLING STATION POSITIONS 

GEORGIAN BAY 

1993-1994 
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LAKE ERIE BENTHIC COMMUNITY $TRUCTURE 
RRB STUDY 82105, DR. T.B. REYNOLDSON

N 

========IFIIIiiI=========IIIFIIIIii==========IIIIIIIiI:=========-F--ii-i=======F 

Six Lake Erie cruises were carried out onboard the CSS LIMNOS April 20-23, May 
6-7 June 15-19, July 7-9, August 23-24 and September 20-22. As in previous 

I . . 

years four stations were occupied--one in the Eastern Basin, one in the CentralI 

Basin and two in the Western Basin. A box core was collected at each site and 
‘ ° 

- 

2 ' d t 
five 10 cm cores were subsampled. These were stored at 4 C until returne o 

CCIW for analyses. At stations 23, 84 and 357, DO loggers were installed for the 
season. These were retrieved during the September cruise. A winter mooring was 
installed at station 23 containing one Hydrolab to log dissolved oxygen. 

At the request of the study leader, station 283 was sampled on all cruises to 
support his Biological Sediment Guidelines project. Station 1 in Lake st. Clair 
was sampled August 23 to support the same project. 

On the last cruise, 10 stations were added to give additional information for LRB 
Study s21os. 

Several additional requests were supported during the season. This included 
phytoplankton samples for pr. M.A. Zarull of LRB; benthos cores for Dr. P.G. 

Manning, LRB Study 82205; the collection of benthos cores and Shipek samples for 
Ms- L. McCarthy of the University of Waterloo; and piston cores for Mr. R. 

Drimmie of the University of Waterloo.
q 

BENTHIG COMMUNITY STRUCTURE 

STATION POSITIONS 

STATION NUMBER LATITUDE N. ‘ LONGITUDE W. 
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CRUISE NO. 

I 
DATES FROM . > TO ,r REGION 
CRUISE TYPE Benthic Community structure _ 

N.MI. STEAMED 

STATISTICS SUMMARY

2 627 

nnscarrrzofl worn. _ g 

nsscnrrrzoug 
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24

2 

CONSECUTIVE NO. SHIP __§§,§_T.-lLN_Oi- 

-Stations Occupied 59 Moorings EstablishedL D.O. Logger 3 

flsT[Transmissometer Casts 55 Moorings Retrieved, D. O. Logger _
3 

Rosette Casts 5 Established Moorings HA__ 

Seversing Thermometer Obs (No. of Therm) Mooringsgketrieved 

Secchi Disc Qbgervations 23 Moorings Established 

Transmissometer Casts Moorings Retrieved 

Zooplankton Hauls Refurbished Moorings ~_ 

Integrator 10 m 19 Serviced Moorings I _ V 

Integrator 20 m l0 Moorings Serviced 

Phytoplankton Samples 26 _Primary Productivity Moorings 

lgtegrator 50 m 1. Grab Samples Taken,’?bNAR 39 

Water Samples Collected 1 Microbiology ) 
Cores Taken; Mini Box 37 

Water Samples Collected ( Water Quality ) 12 Cores Taken, Gravity 3 

Water Samples Collected ( Micro Loop 1 
Cores Taken, Piston 

Eater Samples Collected ( prO. ) 34 Cores Taken, Benthos ‘V 10 

Water Samples Collected j Cond/pH ) 3.4_ /< 
Grab samples 1aken,‘Shipek 22 

Water Samples Collected ( TP Uf ) 1B Grab Samples Taken, Mini PONMR 33 

Water Samples Collected ( TKN x Bulk Centrifuge Samples _ 

Water Samples Collected ( ) D.O. Profiles 23 

water Samples Collected ( ) Observatiops; fleather 

water Samples Filtered ( Chloropnyll 5 ) 

Water Samples Filtered ( .mwww ) 

Water Samples Filssred < SESCOH 

“SCSI 
_ g Samples Filtered ( 'n>£ 

_g P 

water Samples Filtered ( 

Water Samples Filtered ( 
_ 

Nutrients 

Major Ions

4 

ONBOARD AKLLYSIS 

WBCGI Samples filtered I Alkalinity 3 Manual_Chemistry, Tech. 0ps@ 

Water Samples Filtered ( 
fiutrients..EQB-OR _ 

Mater Samples Filtered ( 
Microbiology 69‘
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UPPER LAKES BIOLOGICAL SEDIMENT GUIDELINES 
LRB STUDY 82105, DR. T.B. REYNOLDSON

_ 

One cruise on Lake Huron, Georgian Bay and Lake St. Clair was completed by the 
CSS LIMOS September 3 — 10. This cruise was utilized to develop sediment 
guidelines based on biological and chemical fieasures as part of ecological 
m3PP1n9- 

At all stations the following parameters were sampled: temperature and 
transmission profiles, SeaBird O, profile, conductivity, alkalinity, nutrients 
and total phosphorus. All water samples were collected from the bottom -0.5 m 
depth. 

At all stations, a mini box core was obtained and subsampled in the following 
manner 2 

The box core was subsampled using five 5 cm diameter tubes from which the top 10 
cm was_extruded into plastic bags and stored at 4°C until the sample could be 
sieved onboard. These samples were collected for benthic community structure, 

An additional 10 cm core was obtained for pore water analyses. The core was 
capped with care taken to have 1 - 2 cm of water above the interface before 
capping. This core was stored upright at 4°C in a Whirlpak bag until returned 
to CCTW for analyses. -

‘ 

At all stations, a mini Ponar was obtained. The sediment was placed in the glass 
dish provided. The Sample was homogenized and placed in the following 
containers: 

a) 500 ml plastic tub (metals and nutrients) 
b) 50 ml pill jar (particle size distribution) ' 

c) organic jar with tin foil_placed on top of jar before the lid (organic 
contaminants) 

At 13 stations, five mini PONAR samples were collected for bioassay. Each mini 
PONAR was bagged separately in the plastic bags provided, Bags were then placed 
in a plastic bucket, labelled and stored at 4°C. 

At 9 stations, the pore water core and the sediment from the mini PQNAR were done 
in triplicate for QA/QC.



DATES FROM ._cA TO Ty 

STATISTICS SUMARY 

CRUISE TYPE Bioloqical Sediment Guidelines - N.MI. SOTEAME. 

VDBSC RIPTI OH TOTAL DESCRIPTION TOTAL 

CRUISE NO. CONSECUTIVE NO. SHIP CSS LIMNOS 
REGION LAKE ST. CLAIR 

D 54.0 

27 

Stations Occupied Established 1 Moorings 

EBT/Transmissometer Casts 1 Moorings Retrieved 

Rosette Casts Moorings Established 

Reversing Thsimsmefi er Obs. (No. of Therm) Moorings Retrieved 

secchi Disc Observa tions 1 Moorings Established 

Van Dorn Bottle Casts 1 Moorings Retrieved 

zooplankton Hauls - Moorings Refurbished 

Integrator 10 m Moorings Serviced 

1"te9T§§P£ ,?9 W Moorings Serviced 

Phytoplankton Samples Primary Productivity Moorings 

O, Profile Casts 1 . 

Water Samples _ 
Collected §_ Microbiology Cores-Taken, Box _ 

Mater Samples Collected ( Water Quality Cores Taken, Gravity 

Water Samples ( Micro Loop Cores Taken. Piston 

Water Samples Coll cted ( D:Q>, H 1 Cores Taken, Bentpos 

Coll Water Samples cted ( p 
Qond/pH l Grab 

1 Samples Taken, Mini PONQR k 11 

Water Samples Coll 

Collected 

é 

e 

e _cted ( TP uf 1 
_ A A Grab Samples Taken, Shipek l 

Coll Wars; §='!P1es cted ( TKN _1 Bulk Centrifuge Samples _ 

Water Samples ( Alkalieifiy 1 D.O. Profiles__, 

Water Samples Coll

e 

Collected 
~ e cted ( 

Observations, Weather 

Water Samples ( ¢h1°¥°RhYl1 E 
Water Samples Filt 

Filtered

e red ( POC/TPN 

flater Samples Filtered ( Seston 

Water Samples Filtered ( TP»f 

Water Samples Filtered jg Nutrients 

Water Samples Filtered ( Major Ions ONBOARD ANALYSIS 

Water Filt Samples ered ( .. Manual Ch_emi_stry_, Tech. Ops. 3 

water Samples Filt ered (
_ 

Nutrients, EQB-OR 

Water Samples Filt ered (_ Microbiology



STATISTICS SUMMARY 

CRUISE NO», CONSECUTIVE NO. SHIP 
DATES FROM TO 
CRUISE Bioloqicalg.Sed-iment Guidelines 

nsscazvrzon -1-out DESCRIPTION 

Stations Occupied 19 Moorings Established 

EST/Transmissometer Casts 19 Moorings Retrieved 

Rosette Casts Mocxinss 'Established 

Reversing Thermometer Obs, (No. of Therm) M9QIin95 Retrieved 

Secchi piss Qbservations .9_. Moorings Established 

Van Dorn Bottle Casts 14 Moorings Retrieved 

Zooplankton Hauls M<>9_r_i.ns.= Refurbished 

Integrator l0 mi Moorings Serviced 

Integrator 20 m Moorings Serviced M 

Phytoplanktonvsamples Primary Prodqctivity Moorings 

O, Profile Casts __ 19 

Samples Collected ( Microbiology ) Cores Taken, Mini Box 

Samples Collected ( Water Qfiality ) Cores Taken, Gravity 

Samples Collected ( Mien -1-29°F. ) Cores Taken. Piston_ 

Samples ¢9.ll.es=sd ) 14 Cores Taken, Benthos 

_ W8t8I Samples Collected ( Cond/pH ) 14 Grab Samples Taken, Mini PONAR 

Samples Collected ) p14 Grab Samples Taken, Shipek 

Samples Collected ) 14 Bulk Centrifuge Samples 

Samples Collected ( .Bl.15§_l'i£1i\1Y ) l4 0.0. Profiles _ V 

Samples Collected ) _Qbservations, Weather 

Samples Filtered ( Ch1or§<>121:iy.11 .2.) 

Samples Filtered_ _§ H POC/TPN ) 

Water Samples Siltered ( Sestdn ) 

Samles Filtered ( 'l.'P.§ -. ) 

Samples 

Samples 

1't‘.i.l.§§1'=d 

Filtered 

( Nutrients 

( Major Ions

)

) ONBOARD IHALYSIS 

Samples 'FiltérEd ( _2 Manual Chemistry! Tech Ops 

Samples Filtered’ ) Nutrientsl BOB-OR 

Samples Filtered ) Microbiology 

REGION _ LAKE HURON 
NMI STEAMED . 179 2
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STATISTICS SUMMARY 

CRUISE NO. J we CONSECUTIVE NO. SHIP CSS.LIMNOS 
DATES FROM 'To 

pl 
.. 

_ 

REGION GEORGIAN BAY 
CRUISE TYPE Biolpoqical Sediment Guidelines N..MI. STEAMED 314.35 

DESCRIPTION TOTAL DESCRIPTION TQTLL 

Stations Qceupied _vV _ N 33 Moorings Established 

EBT/Transmissometer Casts 33 Moorings Retrieved 

Rosette Casts _.MPQrinS5 Established 

Reversing Thermometer Obs. (No. of Therm) Moorings Retrieved 

Secchi Disc Observations Z3 Moorings Established 

van Dorn Bottle Casts 30 Moorings Retrieved 

Zooplankton Hauls Moorings Refurbished 

Integrator 10 m Moorings Serv iced 

Integrator _29 m Moorings Serviced 

Phytoplankton Samples _ Primary Productivity Moorings 

Q, Profile Casts 29 

“EEG! Samples Collected ( Microbiology ) Cores Taken, Mini Box 28 

Water Samples Collected ( Water Quality ) Cores Taken, GIBVZPY 

Wflt€¥ Samples Collected ( Micro Loop 1 Cores Taken, Biston 

Water Samples Collected ( p,0. ) 30 Cores Taken, Benthos 

WECGI Samples Collected ( 
Cond/pH ) 30 

y 

Grab Samples Taken, Mini PQNAR 15 

Fit?! §@WP1eB Collected ( TP at I BO Grab Samples Takenh Shipek _
6 

“ECG! Samples Collected ( TKN ) 30 gplk Centrifuge Samples 

Hater Samples Collected i Alkalinity ) 30 D.O. Profiles 

."3P§r Samples Collected ( ) Observations, Weather i 

Water Samples Filtered ( Ch1QI9PhY11 Q ) 

Water Samples Filtered_ ( 1>'oc_/»'rPN ) 

"ECG! Samles Filtered ( Seston p) 

Water Samples Filtered ( TP f ) 

Water Samples Filtered ( Nutrients ) 

Water Samples Filtered ( Major Ions ) ONBOARD ANALYSIS 

Water Samples Filtered ( H 2 
Manual Chemistry, Tech. Ops. 90 

“ECG! Samples Filtered ( ) Nutrients, EQB-OR 

y 
Hater Samples Filtered V. x ) V 

Microbiology



STATION POSITION 

LAKE ST. CLAIR 

1993-1994 

30 

STATION NUMBER REYNOLDSON NUMBER LATITUDE N. IONGITUDE W. 

STBTION NUMBER REYNOLDSON NUMBER 

‘I 1 0103 42° 28' 24" 82° 48’ 05" 

STATION POSITIONS 

LAKE HURON 

1993-1994 

LATITUDE N. LONGITUDE W. 

300 
301 
302 
303 
304 

305 
306 
307 
308 
309 

310 
311 
312 
313 
314 

315 
316 
317 
318 

'o1oo 
0101 
0102 
0500 
0501 

0502 
0503 
0504 
0505 
0506 

0507 
0508 
0509 
0510 
0511 

0512 
0513 
0514 
0515 

43° 
43° 
43° 
43° 
43° 

43° 
43° 
43° 
43° 
43° 

43° 
44° 
44° 
44° 
44~ 

44° 
44° 
45° 
45° 

08' 
05' 
03' 
12' 
15' 

18' 
22! 
22' 
34' 
37‘ 

54' 
07' 
11' 
13' 
16' 

17’ 
28' 
05' 
06' 

40n 
02" 
45" 
15" 
O0" 

O2" 
00" 
14° 
O3 II 
0-2 II 

.20 u 

51" 
o3'ii 

35" 
06 n 

26" 
03 iv 
ooll 
ooll 

82° 
82° 
82° 
82° 
82° 

02° 
02° 
91° 
01° 
81° 

81° 
81° 
21° 
01° 
81° 

81° 
81° 
81° 
81° 

07' 
13' 
23' 
03' 
09' 

01' 
00' 
45' 
44' 
45' 

52' 
53' 
54' 
46' 
42' 

39’ 
33' 
35' 
38' 

56" 
54 ll 
5611 
49" 
55" 

ooll 
00° 
ooll 
35" 
05" 

27" 
Doll’ 

56" 
59" 
57» 

55" 
II 

32 II 
L5 II



STATION POSITIONS 

GEORGIAN BAY 

1993-1994 

I 
31 

STATION NUMBER REYNOLDSON NUMBER LATITUDE N. LONG ITUDE W. 

319 
320 
321 
322 
323 

324 
325 
326 
327 
328 

329 
330 
331 
332 
'333 

334 
335 
336 
337 
338 

339 
340 
341 
342 
343 

344 
345 
346 
347 
348 

349 
350 
351 

0603 
0609 
0610 
0611 
0612 

0613 
0614 
0615 
0616 
0700 

0701 
0702 
0703 
0704 
0705 

0706 
0707 
0708 
0709 
0710 

0711 
0712 
0713 
0714 
0715 

0716 
I200 
1201 
1202 
1203 

1204 
1205 
1206 

45° 
45° 
44° 
44° 
44° 

44° 
44° 
44° 
44° 
44° 

44° 
44° 
44° 
44° 
44° 

44° 
44° 
44° 
44° 
44° 

44° 
44° 
44° 
44° 
44° 

44° 
44° 
44° 
44° 
44° 

44° 
44° 
44° 

16' 
15' 
58' 
59' 
56' 

54‘ 
55' 
57' 
46' 
46’ 

36' 
30' 
40' 
42' 
42' 

45' 
49' 
45' 
43' 
36' 

36' 
40' 
33' 
37' 
35' 

32' 
32' 
42’ 
47’ 
48‘ 

55' 
54' 
56' 

58" 
11" 
1°" 
59" 
08" 

02" 
2°" 
57a 
58" 
28" 

04 II 
22" 
02" 
40" 
56" 

01" 
02" 
30" 
11" 
53" 

5810 
56" 
30" 
00" 
oon 

57" 
57" 
Doll 
59" 
52" 

2.7 n 

1a" 
57 || 

51° 
81° 
61° 
01° 
319 

81° 
81° 
81° 
81° 
80° 

80° 
80° 
80° 
80° 
80° 

80° 
80° 
80° 
80° 
80° 

30° 
00° 
50° 
30° 
30° 

80° 
80° 
80° 
80° 
80° 

80° 
79° 
80° 

36' 
19' 
11' 
l5’ 
07' 

05' 
02' 
00' 
05' 
53' 

55‘ 
53' 
52‘ 
50' 
53' 

47' 
44' 
42' 
28' 
33' 

30' 
24’ 
24' 
09' 
17’ 

10' 
05’ 
03' 
09‘ 
04' 

00' 
56' 
00' 

44" 
30" 
55" 
0°" 
21" 

02" 
34" 
17" 
58" 
oe" 

53“ 
30* 
sln 
31" 
01" 

56" 
54u 
27h 
32" 
57" 

02" 
56n 
09!! 
5'7" 
ooll 

02" 
03" 
59" 
32" 
ooll 

34" 
45!! 
19!!
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CONTAMINQNT TRANSFER STUDY 
LRB STUDY 82201, DR. D.R.S. LEAN 

This study was supported with three cruises on the CSS LIMNOS. Two cruises were 
conducted on Lake Ontario-~-May 25 - 28 and August 3 — 6 and one cruise on Lake 
Eriie, September 27 - October 1. This project was a multidisciplinary and 
international initiative to characterize the Lake Ontario and Lake Erie 
ecosystems by e_xa_r,ni_n-ing its contaminant and biological structure at different 
trophic levels and the rates of transport between trophic levels (from bacteria 
to humans) . 

Parameters collected included EBT/Transmissometer profiles, global solar 
radiation, size fractionation for particles of phosphorus and total phosphorus, 
phytoplankton-,» total phosphorus (filtered and unfiltered) , nutrients, ma-jor ions, 
POC, chlorophyll _a, seston, organochlorine analysis, rates of production of 
lipids, carbohydrates and protein, zooplankton grazing, mysis and zooplanktOn net 
hauls, benthic invertebrates, UVB, UVA and visible spectrum light. 

Additional. tasks included water sampling on Lake Erie for a Zebra Mussel, Study 
for Lakes Research Branch, Study 82202. ' 

STATION POSITIONS 

LAKE‘ QNTARIO 

1993-1994 

STATION NUMBER LATITUDE N. LONGITUDE W. 

400 43° 51' 05" 78° 16' 43" 
401 43° 53' 13" 78° 15', 48" 
403 43° 37' 15" 78° 13' 17"



mOZSH__H 

mg 

NIH 

Qfiddfld 

MHNUZUN 

NHOH4MOfl4_H
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CRUISE NO. V 
CONSECUTIVE NO. 

DATES FROM .t TO . 

REGION LAKE ONTARIO 

CRUISE TYPE Contamif1ant»vTransfer Study N.MI. STEAME-D 

STATISTICS SUMMARY 

P CSS LIMNOS 
S A 

to 525.4 

SHI Y 

A P 

nsscnzrrron worst H nsscarrrrofl rowan 

H Stations Occupied 
15 Moorings Established p 

EBT/Transmissometer Casts 15 Retrieved _ Moorings p 

Rosette‘Casts 4% Moorings Established 

s. ($05 of Therm) Moorings Retrieved _ 

Secchi Disc Obse 

Reversing Thermometer Ob 

rva "tiogs 7 _ 
Moorings Established 

Transmissometer Casts 
Retrieved Moorings _ I _ 

Zooplanktoh Hapls 22 Moorings Refurbished 

Integrator_ 10 m Moorings Serviced _ 

Integrator 20 m Moorings Serviced 

Phytoplankton Samples 38 
_ 
Primary Productivity Moorings 

WECEI Samples n Collected ( Microbiology ) 
BOX Cores Taken, 

Water_$amples Collected ( Water Quality ) l0 Cores Taken, Gravity 

Hater Samples Collected ( Micro Loop ) Cores jaken, Piston 

Water Samples Collected ( no. ) 
Benthos Cores Taken, 1‘ 

WHCBI Samples _ 
Collected ( Cond/PH. ) _Grab Samples Takeo£_PONAR io 

"SE81 Samples Collected ( TP uf ) 1Q 

WBFSE, Samples Collected <. TKN ) 
Bulk Centrifuge Samples 

Water Samples Collected ( ) Dig, Profiles 

water 5B@P¥e? Collected < P
> i 

Observations, Weather 

Wifiei Samples Filtered ( Cplorophyll a ) 10 

Water Samples Filtered ( POC/TPN ) 
10 

Water Samples Filtered ( Seston ) 20 cmnnmmmoumwnmm.mQS 
WBCGI Samples Filtered g 

'r1= z > 10 Solar Radiation _

B 

Water Samples filtered ( Nutrients ) 10 

Water Samples Filtered ( Major Ions ) 10 _ cmsmum mnugsn; l 

WSEBI Samples Eil tered ( Trace Metals ) 10 Magical Chemistry, Tech. Ops. 

Water Samples Fil tegedy ( DCM Extracts ) 74 vyutrients, EQB-QR k
_ 

Water Samples Fil tered ( ) 
_Microbiology



STATISTICS SUMMARY 
" SHIP CRUISE NO. CONSECUTIVE NO. 

DATES FROM . . TO ._ 
REGION V LAKE ERIE 

CRUISE TYPE .Contaminant Transfer Study N.M-I. STEAMED 516 8 

DESCRIPTION TOTAL p V 

DESORIPTIOH U 
TOTAL 

Stations Occupied 29 Moorings Established D 

BET/Transmissometer Cast 29 Moorings Retrieved f 

Rosette_Casts 2€ Moorings Established 

Reversing Thermometer Ob s. (No. of Therm) Moorings Retrieved 

Secchi Disc Observations__ 18 Moorings Established 

Transmissometer Casts Moorings Retrieved p 

Zooplankton_§auls 33 Moorings Refurbished 

Integrator 10 m 28 Moorings Serviced 

Integrator 20 m Moorings Serviced 

Phytoplankton Samp les 38 Primary Productivity Moorings 

van Dorn Bottle Ca SCB 2 

Water Samples Coll ected ( Microbiology ) Cores Taken, Box 

Rater Samples Coll ected §_Water Quality ) 59 Cores Taken, Gravity 

Water Samples Coll eeted ( Micro Loop ) Cores Taken, Piston 

Water Samples gull ( D.O. A ) 59 Cores Taken, Benthos 

water Samples Coll < ¢<=r.1d./PH ) 59 Grab Samples Taken, Mini PONAR 

TP uf ) 59 

Water Samples Col ( TKN L, Bulk Centrifuge Samples 

Water Samples Col 

Qster Samples Coll 
' 

ls

l ) D.O. Profiles 

Water Samples Collected ) Observations, Feather 

( Chlorophyll Q 1 32 Water Samples filt
t Water Samples Fil ( pot/Tm ) 36 

Eater Samples Filtered Seston ) 

water Samples Filtered ( TP f ) S9 

Water Samples Filtered 

Rater Samples Filtered 

( Nutrients ) 

( Major Ions ) 

59 

ORBOARD ANALYSIS 

Water Samples Filtered ) Manual Chemistry, Tech. Ops;> 

Water Samples Filtered ( DCM EXtracts_ ) 12 Nutrients, EQB—OR _ 

Water Samples Filtered ) ’Microbiology _
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STATION POSITIONS 

LAKE ERIE 

1993-1994 

38 

STATION NUMBER LATITUDE N. LONGITUDE W.

6 
14 
18 
23 
30 

35 
47 
49 
54 

255 

283A 
337 
333 
339 
340 

341 
343 
344 
357 
934 

935 
938 
940 
945 
955 

957 
961 
968 

ll 
972 

42° 2a' 2o" 
42° 06' 36" 
41° 31' so" 
42° 30' 05" 
41° 34' 03" 

- 41° 59' 00" , 

42° 17' 35" 
42° 36' 34" 
42° 39' 07" 
42° oe' 26" 

42° 34' 06" 
41° 41' 1s" 
41° 41' 59" 
41° 43' 45" 
41° 45' 24" 

41° 47' 04" 
41° 50' 47" 
41° 46' 59" 
41° 49' 36" 
42° 42' 35" 

42° 35' 31" 
42° 36' 04" 
42° 26' 36" 
42° 23' 52" 
41° 47' 59" 

41° 40' 55" 
41° 54' 33" 
41° 44’ 31" 
41° 51' 58" 

80° 
81° 
81° 
79° 
8.20 

82° 
80° 
79° 
79° 
80° 

80° 
82° 
82° 
82° 
82° 

82° 
83° 
8.20 
82° 
79° 

79° 
80° 
79° 
80° 
81° 

81° 
82° 
82° 
83° 

24' 
34' 
42' 
53' 
33' 

02' 
18’ 
56' 
08‘ 
59' 

06' 
51‘ 
37' 
30' 
24' 

17' 
04' 
50' 
58’ 
30' 

28' 
03' 
49' 
38' 
26‘ 

44' 
11' 
44' 
11' 

36" 
28" 
33" 
21" 
loll 

38" 
19" 
07" 
O1" 
1a" 

361: 
19" 
57" 
59in 
oo" 

01" 
5811 
30in 
13" 
31" 

04!"! 

23° 
51" 
30" 
37" 

32" 
11" 
O3" 
59"
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LAKE ONTARIO SUSPENDED SEDIMENT SAMPLING 
LRB STUDY 82202, M.N. CHARLTON 

This study was used to measure sedimentation and regeneration rates of 
nutrients 

and contaminants in Lake Ontario with the use of sediment trap moorings. 

There were five cruises to support this project during the field season: 
April 

" ' 2 15 
5 - 15, May 17 - 21, June 28 + July 2, July 19 - 22 and October 1 - . 

Sediment trap moorings were established at stations 403, 463, 464 and 465. Two 
' ' 

'" 
- 

' 7-‘ cruises and the of the cruises were piggybacked on Dr. R. Murthy s mooring 
statistics summaries were reflected in his cruises. The summary and additional 
tasks listed below are from the May, June and July cruises. The sediment trap 

depths for all cruises at each station were: 

st.=._u-.»ion 403 - 20, so, 100,‘ 140, 166 and 173 m 
Station 463 —.20, 30, 40, 45 and 48 m 
Station 464 — 20, 60, 70, 80, 90 and 98 m 
Station 465 — 20, 60, 120, 130, 140 and 148 m 

SEDIMNT TRAP MOORING POSITIONS 

STATION NUMBER MOORING NUMBER LATITUDE N. LONGITUDE W. 

403 
463 
464 
465 

93»0OA-65A 
93-OOA-IDA 
93-OOA-11A 
93-OOA—l2A 

4.3” 
43° 
43° 
43° 

12.1; 

as" 
48" 
05" 

7e° 
78° 
78° 
78° 

13' 
15' 
14' 
14' 

oe" 
47'-' 

41" 
36" 

Several additional tasks were performed during these cruises. These included the 
collection of water samples for Dr. K.L.E. Kaiser, LRB study B2301; piston cores 
for Dr. J.P. Coakley, LRB study 82308; installation of two meteorological buoys 
in Hamilton Harbour for Dr. F.M. Boyce, LRB study 82206; the collection of piston 
cores, box cores, benthos cores, sounding seismic and sidescan lines and water 
samples for the University of Waterloo; box cores for Indiana University and 
water samples for Ms. L. Chant of the.Atcmic Energy Company Limited.
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DISCRIPTIO 

CRUISE NO. .. CONSECUTIVE NO. 
DATES FROM 7 TO > .. 

' REGION LAKE ONTARIO 

STATISTICS SUMMARY 

SHIP CSS LIMOS 

CRUISE TYPE .Suspended Sediment Sampling N.MI STEAMED 

DESCRIPTION TOTAL 

Stations Occupied 
Moorings Established, MET 

EBT/Transmissometer>Casts Moorings Retrieved 

Rosette Casts 
Moorings Established _ 

Reversing Thermometer Obs. o. of Therm) Moorings Retrieved 

Secgpi Disc Observations i 
4 Moorings Establisyed 

Transmissometer Casts Moorings Retrieved 

Zooplankton Haqls 
Moorings flefurbished 

‘Integrator_ l0 m Moorings Serviced 

integrator 20 m Moorings Serviced 

Phytoplankton Samples_ Primary Productivity Moorings 

Water Samples Collected icrobiology ) 
Cores Taken, Box 

WGCGI Samples Collected Cores Taken, Gravity 

WSCEI Samples Collected Cores Taken, Piston 

water Samples Collected Cores Taken, Senthos 

Water Samples Collected Grab Samples Taken 

flater Samples Collected 

WBCQI Samples Collegted Bulk Centrifuge Samples 

Water Samples Collected 0.0. Profiles M 

Water Samples Collected Observations, Weather _ __ 

Water Samples Filtered ‘Seismic and Sidescan Profiles _ 

Water Samples Filtered 

W8¢§§ Samples Filtered 

Water Samples Pilsesed 

Water Samples Filtered 

Water Samples Filtered ONBOLRD ANALYSIS 

WSCGI Samples Filtered Manual Chemistryl jech. Ops. 

Water Samples Filtered Nutrients. SQ?-OR 

WGCEI Samples Filtered Microbiology
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LAKE ONTARIO HOORINGS 
LRB STUDY 82306, DR. C.R. MURTHY 

This study involved the installation of two meteorological moorings in Lake 
Ontario at station 14 in the Western Basin. These moorings supplied 
meteorological data for physical experiments being carried out in this area. 
During the season, drifters were released at station 14 and their movement 
plotted by receiving GPS positions from transponders in the drifters. They were 
tracked until they went aground and were then retrieved. 

There were several additional tasks performed during the two cruises April 5 - 

16 and October 12 - 15.~ These included: support of the suspended sediment 
program for M.N. Charlton Study 82202 on both cruises; installation of an anchor 
mooring at station 41 for the LOUIS M. LAUZIZER; sampling stations 41 and 81 for 
the Long Term Biological Index Monitoring Program; the collection of bulk water 
samples from surveillance stations 61 and 81 for organics to support the 
Environmental Quality Branch; the -retrieval of an acoustic mooring at stataion 94A 
for AES; and the installation and retrieval of 'a thermograph mooring for the 
United States Fish & Wildlife Service at station 718. 

MOORING POSITIONS 

LAKE ONTARIO 

1993-1994 

STATION NO. MOORING NO. LATITUDE N. LONGITUDE W. INST/DEPTH M 

14 93-DOM-01A 43° 23' 31" 79° 28' 12" MET 
93-OOM—O2A 43° 23’ 30" 79° 29' 14" MET

I
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BOTTOM-MOUNTED METER MOORING



D 
' ' ' 

' ' ‘ ~' l t cture of 

ul 

l4Y 

48 

LAKE ONTARIO DRIFTER EXPERIMENT 
LRB STUDY 82306, DR. C.R- MURTHY 
==========_q----i-============5---i--=======q---—=========-q---a====== 

This study investigated the Lagrangian circulation and therman s ru 
epilimnion waters of the Western Basin of Lake Ontario in response to wind 
fiorcing . 

There was one cruise (July S - 8) carried out onboard the CSS LIMNOS during the 
field season. All other 

H 

experiments were piggybacked on the LOUIE} M. LAUZIER 
Bioindex cruises or utilized small launches. For this study, drogues were 
released. aroundistation 14 and tracked until they went aground. At this time 

l ter date. An EBT grid was they were retrieved and released again at a a 
completed around the site where the drifters were released by the LIMNOS for this 
experiment . 

During‘ this cruise two additional tasks were performed: the installation of a 

thermograph mooring for Dr. W.M. Schertzer, LRB Study 82406 and the retrieval of 
a current meter and a curlrent meter/transmissometer mooring" for the State 
University oi New York and the Great Lakes Environmental Research Laboratory,» 
NOAA. 

DRIFTER BUOY RELEASE POSITIONS 

LAKE QNTARIO 

1993-1994 

STATION NUMER LATITUDE N. LQNGITUDE W. 

14R 
14X 

400E 

43° 
43° 
43° 
43° 

23' 
4! 

23' 
23' 

40" 
ooll 
30'-A 

O1" 

79° 
79° 
79° 
79° 

56'?‘ 

29' 12" 
30" 

29' 10"



DATES FROM r 
- TO 4 

CRUISE NO. " CONSECUTIVE NO SHIP 

STATISTICS SUMMARY 

REGION LAKE ONTARIO 
CRUISE TYPE Drifter Experiment N.MI. 

DESCRIPTION TOTAL nnscnirrxou TOTAL 

Stations Occupied _, _ 121 Moorings Established _ 

EBT/Transmissometer Casts 121 
_ V 

Moorings Retrieved _d 

Rosette Casts Moorings Established 

Reversing Thermometer Qbs. (No. of Therm) Moorings Retrieved 

Secchi Disc Observations K 
Moorings Established, Thermograph 

0, Profile Casts Moorings Retrieved, Current Meter/TMS 

Zooplankton Hauls _ Moorings Refurbished‘ 

Integrator 10 m Moorings Serviced 

Integrator 20 my Moorings Serviced K 

Phytoplankton Samples Qrimary Productivity Moorings 

Drifter Buoys ReleaseQ_ 

WBEEI Samples Collected ( Microbiology ) Cores Taken, Box 

WGEEI Sample§_Collected ( Water-Quality_ Cores Taken, Gravity 

Water Samples Collected ( Micro Loop Cores Taken, Piston 

Wake! Samples Collected ( Dip. Cores Taken, Benthos 

Water Samples Collected ( Cond/pH Grab Samples Taken ___ 

water Samples Collected ( TP uf 

Water Samples Collected ( TKN
V 

Bulk Centrifuge Samples 

Water Samples Collected ( _ ) 
D=0. Profiles 

Hater Samples Collected ( 
Observations, Weather 

“ECG Samples Filtered ( Chlorophyll 5I 

WQCBI Samples Filtered ( POC/TPN 

WECSI Samples Filtered ( Seston 

"BEE! 

HQFEF 

Samples Filtered 

Samples Filtered 

Water Samples Filtered ( Major Ions ONBOLRD ANALYSIS 

Water Samples_Filtered ( j Manual Chemistry, Tech. Qps. 

Water Samples Filtered > _ T 
Nutrients, BQB-OR _ 

WBCSI Samples Filtered Microbiology 

STEAMED 306 86



CORNER POSITIONS 
EBT/TRANSMISSOMTER GRIDS 

50 

STATION NUMER LATITUDE N. LONGITUE W. 

14A 
14G 

4OOP 
400V 

558 
558F 
558U 
559 

558X 
559C 
559R 
559X 

43° 
43° 
43° 
43° 

43° 
43° 
43° 
43° 

43° 
43° 
43° 
43° 

22' 
25' 
22' 
25' 

21’ 
24' 
24' 
2l' 

22‘ 
19' 
19' 
23' 

04 II 
olll 
01" 
01" 

O0" 
O1" 
ooll 
01" 

31" 
31" 
30" 
32' 

79° 
79° 
79° 
79° 

79° 
79° 
79° 
79° 

79° 
19° 
79° 
19° 

31' 
31' 
27' 
27' 

25'
I 

23' 
23' 

23' 
23' 
21' 
31' 

II 

18" 
05'-' 

09" 

36" 
36" 
33" 

31" 
so" 
141' 
-1a"
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U 
MOORING POSITIONS 

STATION numzn MOORING NO. 

U 
93-OOM-34A 

m 
93-OOT-35C 

LAKE ONTARIO METEOROLOGICAL AND TEIEPERATURE MOORINGS 
LRB STUDY 82406, W.M. SC.’-HERTZER 

I

I 

52 

The purpjose of this study was to deploy meteorological and temperature moorings 
to give detailed verticail temperature measurements at the deep hole of Lake 
Ontario. To accomplish this, two meteorological and two temperature moorings 
were installed at station 5,86. The two temperature moorlings were reinstalled in 
October as winter moorings and will be retrieved in the spring. 

Both these cruises were piggybacked on Dr. C~.R. Murthy's mooring cruises and all 

LAKE ONTARIO 

I 
1993-1994 

statistics summaries were included on the sheets for these cruises 

LATITUDE N. LONGITUDE W I-NST /DEIPTH M 

I 586 93-OOM-33A 43° 29’ 36" 77° 

43° 29' 2a" 77° 

93-‘OOT-35A 43° 29' 33" 77° 

93=OOT—35B 43° 29' 30" 77° 

43° 29' 37" 71° 

93-OOT@36A 43° 29' 19" 77° 

93-OOT-36B 43° 29' 14" 77° 

03' 

03' 

O3’ 

03’ 

03' 

O3’ 

03' 

26" 

24 ll 

O9" 

11" 

07" 

35.‘! 

26" 

MET 

MET 

T(4,6,8,10,14, 
1e,22,2s,3s,so 
150) 

T(4,6,8,1.0,14, 
l8v,22,26,35,50, 
150) 

T(lO,16',26,_36, 
46,61,lO1,.l81) 

T(12,1e,2o,24, 
3o,4o,1oo,221) 

T(12,21,3l,41, 
s1,a1,14i,z1s)



DESCRIPTIOR TOTAL DESCRIPTION TOTAL 

STATISTICS SUMARY 

CRUISE NO. CONSECUTIVE NO. ' 

SHIP 
DATES FROM ' 

TO‘ S REGION Q 

CRUISE TYPE Moorinqsi N MI STEAMED 

Stations Occupied 28 Moorings Established, Ac 

EBT/Transmissometer Casts uh 
on 

Moorings Retrieved, Thermogra h 

Rosette.Ca§ts 14 

Reversing Thermometer Obs. (No. of Therm) 

Moorings Established, Sed 

me Moorings Retrieved, Sedi 

Secchi Disc_Qbservations Moorings Established, MET 

Transmissometer Casts Moorings Retrieved, MET 

Zooplankton Hauls Moorings Established, An 

Licor Light Measurements 2 Moorings Serviced 

Integrator 20 m Moorings Serviced 

Phytoplankton Samples Primary Prodfictivity Moo 

Mysid Net Hauls 4 

WQCEI Samples Collected ( Microbiology ) Cores Taken, Box 

Water $=@PL€= Collected ( Water Qflality ) Cores Taken, Gravity 

water Samples Collected (Dissolved Gases) 21 Cores Taken. Piston 

WBCGI Samples Collected ) 4 Cores Taken, Benthos 

Water samples Collected ( ,"Cond/pH ) 8 Grab Samples Taken, PONAR 

Water Samles Collected ) 4 

Water Samples Collected ) Bulk Centrifuge Samples, 

Water Samples Collected ) 
Large Volume Extractions 

WBCGY Samples Collected ) Observation§,_fieather 

Water Samples Filtered ( ¢hl9£9nhyll 2 ) 24 

WRCBI Samples Filtered ) 4 

Water Samnles Filtered ( Seston, ) 

Water Samples Filtered ( fP f ) 4 

Water Samples Filtered_ Q 
Nutrients ) .% 

Water Samples Filtered ( Major Ions ) 6 ONBOARD ANAL 

Wat?! Samples Filtered ) Manual Chemistry. Tech, 

WBCBI Samples Filtered ) Nutrients, EQB-OB 

Water Samples Filtered ) Microbiology - 

ONTARIO 

chor 

rings
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OPEN LAKES MTAL CYCLE STUDY 
LRB STUDY 82407, DR. J.O. NRIAGU 

A total of three cruises--two on Lake Ontario, May 31 - June 3 and October 4 

6, and one on Lake Erie, August 16 - 19, were conducted on the CSS LIMOS to 
support this study to measure the distribution of trace metals using the Ultra 
Clean Lab methodology. 

At nine stations on Lake Ontario and eleven stations on Lake Erie, water samples 
were collected.using GoFlow sample bottles. Samples were collected from discrete 
depths determined from the EBT/transmissometer trace by the study leader. 

At all stations on both lakes, bulk water samples (600 litres) were collected and 
centrifuged at a flow rate of 6 litres/minute through the Westfalia centrifuge. 
The suspended sediment was retained and frozen for analysis. 

Additional tasks on Lake Ontario included air sampling, May 31 — June 3, with the 
California Institute of Technology and a comparison between the large volume 
extractor (Goulden sampler) and the zymark autotrace unit, October 4 - 6, for 
Lakes Research Branch. Additional tasks on Lake Erie, August 16 - 19, included 
water sampling for the Zebra Mussel study for Lakes Research Branch study 82202.



lDATES FROM ,‘_ TO . AS ml 
REGION 

CRUISE TYPE Open;Lakes Metal Cycle Study N.MI. STEAMED 

STATISTICS SUMMARY 

56 

CRUISE NO. CONSECUTIVE NO. Av 
SHIP CSS LIMNOS 

LAKE 
71 7 

ONTARI O
O 

nsschiz-nxou 1'0-rzu. 
I m 

nsscm:-rrxou TOTAL 

Stations Occupied 19 Moorings Established V 

EBT/Transmissometer Casts 18 _ Moorings Retrieved m 

Rosette Casts Moorings Estahlished ___ 

Reversing-Ihermometer Obs. (No. of Therm) 4 Retrieved Moorings’ 

Secchi Disc Observations 7 Moorings Established 

Transmissometer Casts Moorings Retrieved 

Zooplankton Hauls Moorings Refurbished 

Integrator 10 m I _ 
Moorings Serviced _ 

Integrator 20 m Moorigg§_Serviced 

Phytoplankton Samples Primary Productivity Moorings 

Water Samples Collected ( Microbiology ) 
BOX Cores Taken,

_ 

Water Samples Collected ( LVX I 
10 Gravity Cores Taken, 

Water Samples Collected ( Metals I 47 Cores Taken, Piston 

Water Samples Collected < Zymsxko ) 10 Cores Taken, Benthos 

Water Samples Collected _( Cond/pH ) 169 ,_ m 
Grab Samples Taken 

wane: Samples Collected ( TP uf ) 

@ater_Samples Collected ( TKN I Bulk Centrifuge Samples, 600! _ 40 

Water Samples Collected (I5Metals Zodiak) 13 D.O. Profiles 12 

Water‘Samples Collected ( GO-Flofi ) 90 Observations, Weather 

Water Samples Filtered < Chlorophyll s ) 

Water Samples Filtered ( P0_C[TPN ) 

vlacejr Samples Filtered ( Seston ) 

Water Samples Filtered ( T? §.-_ _ >. 

Water Samples Filtered_ _§ Nutrients ) 

‘Water Samples Filtered ( Major Ions ) OHBOARD ANALYSIS 

Water Samples Filtered ( ) Manual_Chemistry, Tech. Ops. 335 

flater Samples Filtered ( , ) _Mutrients, EQB-OR 

water Samples Filtered ( ) _Microbiology 

Soluble Reactive Phosphorqs/Silicates 47



DATES F-ROM 
y 
CRUISE TYPE Open Lakes Metal Cycle Study 

STATISTICS SUMMARY 

CRUISE NO. CONSECUTIVE NO. SHIP 
TO W, REGION LAKE ERIE 

DESCRIPTION TOTAL DES CRIPTION TOTLIQ 

Stations Occupied Moorings 

EBT/Transmissometer Casts Moorings 

Rosette Casts Moorings 

Reversing Thermometer Obs. (No. of Therm) Moorings 

Seccni Disc Observations Moorings 

Van Dom Bottle Casts Moorings 

Zooplankton Hauls 

Integrator 10 m _ 
Moorings 

Integrator gg my Moorings 

Hwflmhmmw Samples Primary 

water Samples Collected (_ Microbiology ) Cores Tak 

Water Samples Collected ( Water Quality ) 
Cores Tak 

Water Samples Collected ( Metals ) Cores Tak 

Water Samples Collected ( D .9 . M ) 

Water Samples Collected (_ _ 
»Cond/pp!-I ) 

cares Tak 

WP Grab Sa 

Water Samples vC_oll_ectved § TP uf ) 

".'.3Fe}' 5a,mP]-es Collected ( TKN ) Bulk Centrifuge Samp 

Water Samples Collected (T.Meta1s _Zpd_i_ak) D.O. Pro 

Water Samples Col-lected ( Go-Flow ) Observat 

_W_/ager Samples Filtered ( Chloro_phyl_l Q ) 

Water Samples Filtered t _s0c[TPN ) 

Water Samples Filtered ( Seston ) 

Hater Samples Filtered ( TP f ) 

Water Samples Filtered ( 

l 

Nutrients ) 

Water Samples Filtered ( Major Ions ) 

v_late_r Samples Filtered (Metal Part .~Si‘ze)_ 5 Manual Chemistry Tech Ops 217 

Eater Samples Filtered ( ) 
Nutrients EQB OR 

ylater Samples Filtered ( V_ )_ 
Microbiology 

Soluble Reactive Phosphorus/Silicates 

N MI STEAMED 531 2 

Moorings Refurbished 

Productivity 

ions , Weathe 

ONBOLRD ANALYSIS



LAKE ONTARIO METAL CYCLE STUDY 

SAMPLING POSITIONS 

1993-1994 

58 

STATION NUMBER LATITUDE N; LONGITUDE W .

2 
21 
33 
41 
45 

60 
74 
84 
87 

43° 
43° 
43° 
43° 
43° 

43° 
43° 
43° 
43°

2

3 

OI 
17' 
36’ 
43' 
49' 

4! 
44' 
S3‘ 
17 

31" 
59" 
18" 
O0" 
ll" 

5211 
58" 
15" 
55" 

79° 
79° 
78° 
78° 
77° 

77° 
76¢ 
76° 
77° 

511: 
loll 
35|| 
22'-' 

591' 

O5" 
5'7" 
42" 
1-1"
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I 8., 

N5 
59 

LAKE ERIE METAL CYCLE STUDY 

SAMPLING POSITIONS 

1993-1994

I 

I‘ STATION NUMER LATITUDE N. LONGITUDE W. 

I 6 
14 
18 
22 
23 

A 30 

‘I 
35 
40 
43 

I 
47 

49 - 

255 
337 

U H 
339 
339 
340 
341 
342 

I‘ 
343 
344 
357 
934 
935 

940 

ll 
945 
946 
949 

I 
ass 

955 
957 
961 
968 
972 

42° 
42° 
41° 
41° 
42° 

41° 
41° 
42° 
42° 
42° 

42° 
42° 
41° 
42° 
41° 

41° 
41° 
41° 
41° 

A 41° 

41° 
41° 
41° 
42° 
42° 

42° 
42° 
42° 
42° 
42° 

41° 
. 

41° 
41° 
41° 
41° 

27" 
06' 
31' 
42' 
30' 

34' 
57' 
21' 
34' 
17' 

3.6’ 
39' 
56' 
08' 
41' 

41' 
43' 
45' 
47' 
48' 

50' 
46' 
49' 
42' 
35' 

26' 
24' 
09' 
15' 
12’ 

48' 
40' 
54' 
44' 
51' 

50" 
30'?‘ 

52" 
so" 
O6" 

O4" 
51" 
24'- 
2'7" 
39'l' 

34" 
02" 
31" 
33" 
19" 

57" 
40a 
22“ 
Q5" 
48" 

35" 
57a 
33" 
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This was the second.year of a multi-year, major"multi-trophic initiative proposed 
to characterize the Lake Erie ecosystem at different trophic levels including the 
zebra mussel invasion. This project plans to simultaneously estimate for the 
first time the biomass of all pelagic organisms from bacteria to fish on a lake- 
wide basis. The results will: a) provide important baseline inférmation about 
the status of Lake Erie; b) provide a basis of computing estimates of growth and 
production of all component organisms; c) permit a rigorous test of particle size 
theory; d) contribute directly to the management of fish stocks in Lake Erie; e) 

assess the impact of the zebra mussel on the Lake Erie ecosystem. 

Two cruises to support this study were carried out onboard the CSS LIMNOS. The 
first was a two-week lake-wide cruise, June 14 - 25 and the second was a one-week 
reduced cruise with transects done in each basin, September 13 — 17. 

Seven transects were distributed across Lake Erie with six additional stations 
between transects consisting of 44 stations in total. Transects 1 and 2 were 
located in the Western Basin, transects 3, 4 and 5 were located in the Central 
Basin and transects 6 and 7 were located in the Eastern Basin. 

Parameters sampled during the cruises were: EBT/transmission profiles, SeaBird 
oxygen profiles, pH, conductivity, chlorophyll 5, particulate organic carbon, 
particulate organic nitrogen, total phosphorus, total filtered phosphorus, 
soluble reactive phosphorus, nitrate + nitrite, chlorides, dissolved inorganic 
carbon, silicate, primary productivity, “P—kinetics, phytoplankton, ciliates, 
microbial loop (bacteria, autotrcphic picoplankton), size fractionated primary 
productivity, quantum meter light profiles, Secchi disk, zooplankton, towed 
acoustics and fluorometer system, bottom and mid-water fish trawls, PONAR grab 
samples and mini box core samples. 

The study leader for this program was Dr. G. Sprules, University of Toronto, 
through GLURF funding. Other agencies involved in this study were Department of 
Environment, Department of Fisheries & Oceans, Chesapeake Biological Station, 
University of Guelph and the State University of New York.



STATISTICS SUMARY 

CRUISE NO. _ _ 

CONSECUTIVE NO. 
DATES FROM L 

TO REGION 

DESCRIPTION TOTAL DESCRIPTION TOTAL 

CRUISE TYPE Lake Erie TrophiciTransfer N.MI. STEAMED 1394 

Stations Occupied _ n Moorings E_st_abl_ished 

EB'1‘[fI'ransmissometer Casts B4 Moorings Retrieved 

Rosette Casts I 

Moorings Established 

Reversing Thermometer Obs. (No: of Therm) Moorings Retrieved 

Secchi Disc Obserfiiations 46 Moorings Established V 

Zooplankton 1-lvauls (V443 u ) 55 Moorings Retrieved 

Zooplaglitgn Hauls ( 110 u ) -us Moorings Refu_r_b_i_s_hed _ 

Integrator 10 m 47 Moorings Serviced 

Integrator 20 m 12 Mgqrings Serviced 

Phytoplankton Samples’ _ 
9-3 Primary Productivity Moorings 

F5-.51! 1Lr.a.Y'11' 3°"°"‘ 3 Clarke-Bunipus Sampler Hauls _ 3 

Fish Trawl , Mid-water _

6 Cores Taken, Mini Box 56 

Water Samples Collected ( Water ‘Quality ) Cores Gravity 

Water Samples Collected (_ p
) Cores Taken , Piston 

Water Samples Collected ( D.O. ) >_3 High Speed Larval Fish Haul. 2 

flater Samples Collected ( CO!1_d/plfl ) A n Grab Samples Taken, Mini Ponar 52 

Water Samples Collected ( _'l‘P uf ) 59 Acoustic and OPC tow (miles) _ 
164 

Water Samples Collected Q TKN ) Bulk Centrifuge Samples _ 

Water _Sa_mples Col-lected ( ) Seabird D.O.. Profiles 64 

Water Samples Collected ( 
_ _

) Observatiogs. yfleather 

Water Samples Filtered ( Chlorophyll Q ) 236 Vliight E_xt’inction Measurement 59 

Water Samplesr Filtered ( POC/TPN ) 5?. Primary Production Experiment 59 

Hater Samples Filtered ( Sestpn ) Phosphorus Kinetics Experiment __ 
59 

Water Samples _Fi_ltered~ ( TP f ) S9 Microbial Loop Experiment 59 

Water Samples Filtered ( Nutrients _) 
59 Algal Filtration Bigassay Experiment S9 

Water Samples Filtered ( Major Ions ) 59 
V _ A 

omaoum mzmrszs _ 

Water Samples Filtered, ( ) Manual Chemistry, Tech. Ops. 119 

Watelr Samples filtered ( ) Nutrients , EQB-OR k 

Hater Samples Filtered ( ) Microbiology 

SHIP CSS LIMOS 
LAKE ERIE



STATION POSITIONS 

1992 - 1993

I 
LAKE ERIE TROPHIC TRANSFER 

STATION NUMBER LATITUDE N, ITUDE W. 

931 
932 
933 
934 
935 

936 
937 
938 
939 
940 

941 
942 
943 
944 
945 
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950 

951 
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955 

956 
957 
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959 
960 

961 
962 
963 
964 
965 

42° 
42° 
42° 
42° 
42° 

42° 
42° 
42° 
42° 
42° 

42° 
42° 
42° 
42° 
42° 

42° 
41° 
4[1° 
42° 
42° 

42° 
42° 
42° 
42° 
41° 

41° 
41° 
41° 
42° 
42° 

41° 
41° 
41° 
41° 
41° 

51' 
47' 
49' 
42' 
35‘ 

28' 
43' 
38' 
34' 
26' 

19' 
1-5' 
34' 
32' 
24' 

10' 
59' 
57' 
15' 
-35' 

28' 
21' 
12' 
O1’ 
48' 

41‘ 
41' 
31' 
11' 
06' 

54' 
43' 
34' 
29' 
30' 

O0" 
30" 
3°" 
3oll 
3°" 

3°" 
O0" 
0°" 
00“ 
30“ 
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00" 
00-i- 

0°" 
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24" 
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1s" 

30" 
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30" 
30'- 
00" 
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00" 
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42" 
001' 

30!! 
0°" 
301'- 

00" 
00" 

79° 
79° 
79° 
79° 

79° 
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80° 
79° 
79° 

79° 
79° 
80° 
80° 
80° 

80° 
80° 
80° 
81° 
81° 

81° 
81° 
81° 
81° 
81° 

81° 
81° 
81° 
82° 
82° 

82° 
82° 
82° 
82° 
82° 

LONG 

78° 56' 
1-2' 
34' 
30' 
28' 

24' 
15' 
03' 
55’ 
50‘ 

50' 
50' 
38' 
38' 
.38’ 

3a_' 
3a' 
33' 
O6’ 
26' 

26' 
26' 
26' 
26’ 
26' 

26' 
44' 
42' 
11' 
11' 

11' 
ll’ 
11' 
11' 
30’ 
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00" 
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00" 

30" 
oou 
3°" 
0°" 
ooll 

ooll 
ooll 
30" 
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30'-' 
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3°" 
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3°11 
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3°ll 
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STATION NUMER LATITUDE N. LQNGITUDE W. 

966 
967 
968 
969 
970 

971 
972 
973 
974 

41° 
41° 
41° 
4l° 
41° 

41° 
41° 
41° 
41°

I 

53' 
44’ 
36' 
49' 

57’ 
52' 
47’ 
43' 

0°" 
30" 
ao" 
30" 
30" 

00" 
0°" 
30" 
30" 

e2° 37' 30" 
a2° 40' 00" 
02° 44' 00" 
82» 55' 30" 
s2" 59' 30" 

03° 03' 00" 
03° 12' 00" 
a3° 20' 00" 
03° 09' 00"
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LONG TERM BIOLOGICAL INDEX MONITORING AND QUINTE PROGRAM 
GLLFAS PROJECT 9211, DR. O.E. JOHANNSSON 
GLLFAS PROJECT 9218, E.S. MILLARD 
RSB STODY 86304, P.M. HEALEY 

The International Joint Comission accepted a broader definition of lake health 
encompassing all components of the ecosystem in 1978. The Long Term Biological 
Index Monitoring Program was initiated in 1981 to provide time-intensive 
chemical and biological data on selected stations in Lake Ontario for long term 
monitoring of the biological community and physical/chemical environment. The 
program is aimed at regularly sampling the open water pelagic and benthic 
comunities and providing‘ input to an integrated" Lake Ontario Biological 
Monitoring Program.

' 

Twenty—eight cruises were completed by the research vessel CSS LOUIS M. LAUZIER. 
The first cruise commenced the week of April 19 and the final cruise ended 
October 28. 

Biological and chemical data were collected from the two major Bioindex stations 
(41 and 81). Biological work included the collection of integrated water samples 
and temperature related specific depth samples for phytoplankton, chlorophyll a, 
‘particulate organic carbon, particulate organic nitrogen, ash-free weight and the 
collection of zooplankton net hauls. A pump sampling system was used to collect 
zooplankton from a known volume of water at specific depths to augment the net 
haul samples. Primary productivity and phosphorus kinetics studies were carried 
out at each station. On station 41, two deep hypolimnetic closing zooplankton 
net hauls were done at four-week intervals and four replicate hauls for Mysis 
reticulata were completed after dark on a monthly basis. Chemical parameters 
included the basic manual lab work of dissolved oxygen measurement, pH, 
conductivity and the processing of water samples for water quality analysis. 

The Project Quinte sampling program began the week of May 3. Five stations in 
the Bay of Quinte were sampled in support of GLLFAS Project 9218 on a biweekly 
basis. The station located near Trenton was omitted this year due to lack of 
funds for sample analysis. This work is a continuation of the long term, multi- 
agency research and.monitoring program carried out since 1972 for Project Quinte. 
The five stations are: B (Belleville), N (Desoronto), HQ (Hay Bay), G (Glenora), 
C (Conway). Typical sampling of these stations included a temperature/depth 
profile, a transmissometer cast and an integrated water sample for chlorophyll 
g, particulate organic carbon, water quality and seston. A dissolved oxygen 
profile, a light extinction profile and primary productivity and P kinetics 
experiments were done. Zooplankton samples were collected using a Schindler- 
Patalas trap. At all stations, water samples were collected for the Ministry of 
the Environment, including samples for metals, reactive soluble phosphorus, algae 
and nutrients.
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Several additional tasks were accomplished during the field season: 

Benthic samples were collected for R.M. Dermott, GLLFAS from Lake Ontario 
stations 41, 81A, 93, 93A on two occasions. 

Sediment and water samples were collected at station PE on a monthly basis 
for Dr. T.B. Reynoldson, LRB. 

Each month, zooplankton samples were collected for the Ontario Ministry 
of 

Natural Resources at stations located at Van Wagner's Beach, Cobourgl Long 
Point and Wellington- 

During each cruise, dissolved gases samples, dissolved oxygen and 
Lindane 

l re collected from depths determined by temperature/depth 
samp es Wfi. '» ,_ 

profiles taken at stations K1, 41 and K2 for Dr. B. Kerman, AES. Analyses 
of the samples were completed onboard each week. High volume air samples 
were also collected each cruise. 

Personnel from Erindale College and University of Maryland conducted
a 

u '-. ' I
I 

survey of LOTT transect lines using a towed optical plankton coun 
er 

an acoustical transducer. The transducer was used to determine the 
-is ~ V r f--~11. A 

spatial distribution and population density of small open water is 

trawling net was deployed during the cruise to enumerate the species. 
' S 

‘ ' S Pa - hics 
Size and density of the fish was determined by a computer grap A 

display.
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STATION NUMBER PROJECT LATITUDE N. LONGITUDE 'w. 

41 

n§m°.3 

GL
N 
81A 
93 
93A 

PE 
BB
W 

LP 
~‘C 

K1 
K2 
41 

Bioindex 43¢ 43' 
Bioindex 44¢ 01' 
Quinte 
Quinte 
Quinte 

Quinte- 
Quinte 
Benthos 
Benthos 
Benthos 

Benthgs 02 
QMNR 
OMNR 
OMNR 

AES 
AES 
AES 

440 09' 
44¢ O5’ 
44¢ 05' 

440 O2’ 
440 10' 
43¢ 58' 
430719’ 
43° 21' 

43¢ 59' 
43¢ 17' 
430 56' 
430 54' 
430 57' 

430 30' 
43¢ 37' 
430 43' 

OOH 
O0" 
02" 
36!! 
28" 

42" 
3ofl 
54" 
36" 
48" 

01" 
3ln 
24" 
14" 
03n 

27" 
49" 
oov 

780 O1’ 
76¢ 40’ 
77» 20' 
77» 04' 
76¢ 53' 

77° 01' 
770 02' 
76¢ 39' 
78o 52‘ 
78¢ 51' 

760 53' 
79¢ 48f 
77¢ 19' 
76¢ 54' 
78¢ 10' 

78¢ 55' 
77¢ O9’ 
780 O1’ 

as" 
lsn 
40" 

II 

54" 

16" 
54" 
18" 
06" 
24" 

O4 II 
05" 
50h 
ozn 
15" 

34" 
l3n 
36"
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I HAMILTON HARBOUR STUDIES 

Hamilton Harbour was identified as an area of concern by the International Joint 

' 
Commission in 1985. It was recommended that the harbour be used as a Canadian 

_ 

site for implementing a rehabilitation plan. This is the eighth year of NWRI 
involvement in a major thrust to answer questions related to harbour 
rehabilitation. A total of eight studies were supported by Technical Operations 

. and organized -into a single program to collect the data required to answer these 
" questions. Technical Operations co-ordinated the fol-lowing activities: 

. 1. Supplied and maintained all sampling equipment 

2. Installed and maintained a mini-ranger positioning system 

U 3. Installed/retrieved all moorings 

4. Provided all diving support 

5. Scheduled all vessel requirements through DFO 
A 

6. Recorded observations a_s required and documented the field program in the 
form of a final repjort. 

The vessels used to support the Hamilton Harbour project included the CSL SHARK, 

I CSL AGILE, CSL CORMORANT, CSL PUFFIN, CSL PINTAIL, GOOSE II Mason #4. 

I 
MINI-RANGER SHORE STATIONS 

i STATION NO. LATITUDE N. LONGITUDE W. UTM N. _ 
E. 

I CCIW-CORN 43° 18‘ 00" 79°48’ 16" 4794605. 596971. 

CCIW-HELI 43° 17' 49" 79° 48' 07" 4794268. 597193. 

I CCIW-ROOF 43° 17' 57" 79° 48' 05" 479.4531. 597229. 

ARTA 43° 17' 42" 79° 51' 30" 4793981. 592620. 

U HARB.CO_MM. 43° 16' 41" 79° 51' 42" 4791958. 592822. 

u 
STELCO 43° 17' 069- 79° 49' 33" 4792908. 595260. 

CHS-8 43° 16' 50" 79° 49' 43" 4792408. 595055.
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COASTAL GEOLOGY 
LRB STUDY 82102, Dr. N.A. RUKAVINA __, 

MAGNETIC PROPERTIES OF SEDIMENT CORES IN HAMILTON HARBOUR 

This is a GLURF—sponsored study in co-operation with the Department of Geology, 
McMaster University. The study is a continuation of earlier work on the use of 
the magnetic properties of harbour sediments as a proxy for contamination 

data. 

Magnetic data can be obtained non-destructively with far less effort and expense 
than chemical data and preliminary results from magnetic profiles suggest 

that 

they correspond well with contaminant profiles. 

Work this year consisted of the collection of 45 Benthos cores on a grid 
representing the entire harbour. .Cores were collected utilizing the CSL AGILE 
which was equipped with the Falcon mini-ranger positioning system. 

STATION POSITIONS

1 

CORE NUMBER NORTHING EASTING 

C1—l 
C1-2 
C2 
C3-1 
C4-2 

C5-1 
G6-1 
C7 
C8 
C9 

C10 
C11 
C12-1 
C13—1 
ci4 

c15 
C16 
C_l7 
C18 
C19 

4795869. 
4795872. 
4794994. 
4794110. 
4793192. 

4792502. 
4793404. 
4794342. 
4795226. 
4795537. 

4794566. 
4793572. 
4792748. 
4792937. 
4793863. 

4794850. 
4795033. 
4794123. 
4793410. 
4793496. 

596405. 
596400. 
596922. 
597319. 
597761. 

597540. 
597094. 
596657. 
596215. 
595613. 

595983. 
596547. 
596847. 
595250. 
595749. 

595309. 
594646. 
595102. 
595352. 
594845.



CORE NUMBER NORTHING EASTING 

C20 
C21 
C22—1 
C22-5 
C22-6 

C23-1 
C24-1 
G25-1 
C26*1 
C27-1 

C28-1 
C29-1 
C3094 
C31-1 
C32-1 

c32-2 
c33-1 
C34-1 
cas-1 
c36~i 

C37-1 
c37-2 
cs8-1 
c39-1 
c4o-1 

4794354. 
4793880. 
4792807. 
4792814. 
4792814. 

4792124. 
4793014. 
4793882. 
4793272. 
4792332. 

4792538. 
4793376. 
4792719. 
4792140. 
4793894. 

4793021. 
4792385. 
4791713. 
4792172. 
4791878. 

4791765. 
4791753. 
4792703. 
4791577. 
4791801- 

594422. 
594196. 
594608. 
594626. 
594619. 

594376. 
593947. 
593504. 
593297. 
593728. 

593070. 
592623. 
592389. 
592138. 
592951. 

591496. 
591484. 
591240. 
590431. 
593576. 

590625. 
590630. 
595002. 
594530. 
598247. 

FIXED TRANSDUCER SYSTEM FOR FLUX STUDY 

This study was set up to test a bottom-mounted acoustic system for the high 
resolution monitoring of erosion or sedimentation in a selected area of Hamilton 
Harbour. On August 10, a T-frame was installed in 11 metres of water to the west 
of the Lasalle Park Marina anchorage. The T-frame was equipped with two sounder 
transducers, an OBS optical scanner (measures the number of particles in the 
water) and a 30-day datalogger. Calibrated rods and collection tubes were 
inserted in the sediment near the T-frame. Constant measurements from the 
transducer face to the sediment measure the transport of sediment along the 
sediment water interface. Divers serviced the T-frame on a monthly basis, 
cleaning the transducers, retrieving/installing .the datalogger and taking 
‘measurements to ground truth the data.
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T-FRAME STATION POSITION 

MOORING NUMER LATITUDE N. LONGITUDE W. NORTHING EASTING 

93-OOS-57A _ 

43° 17' 46" 79° 50' 58" 4794138. 593315. 

During November 8 - 20, a sidescan survey of the harbour was undertaken by 

McQuest Marine Sciences. 

UTILIZATION OF BENTHIC INVBRTEBRATES mm STUDY a-21.-_os, Dr. T.B.__REYNOLDSON 

Core samples were collected to study the temporal changes 
in benthic community 

structure. An lJC protocol to classify the degree of sediment contamination 
and 

the 'otential for bioaccumulation of contaminants was evaluated. On seven 
. P. 

occasions benthos cores and mini-box cores were collected at 
two stations in 

Hamilton Harbour (Western Basin and Deep Basin). 

Samples were collected on April 29, June 14, July 7, August 12, September 20, 

October 22 and November 23. Two Hydrolab moorings were installed at each 

sampling station on April 29 and removed on November 12. Unfortunately, both 

Hydrolabs flooded and all data was lost. 

On Friday, October 22, four Tech. Ops. personnel (Hill, Gray, Dahl, Don) and Ms. 

S. Thompson, LRB, collected sediment and water samples at the.proposed sand 
cap 

site for Dr. T. Reynoldson. The team was split into two groups. One group 
collected water samples from the CSL AGILE and the second group (utilizing the 

barge GOOSE II) collected sediment. The mini-ranger positioning system was used 

to install marker floats on the corners of the proposed capping 
site. 

A total of nine stations were occupied- At each station, 2 mini-box core samples 
. 

' . . .h 
were collected. One box core was subsampled with five 10 cm cores for t e 

comunity structure study and the second box core was placed in containers 
for 

d to 
bioassay/sediment chemistry analysis. A 3-litre Van Dorn bottle was use 
ollect the water samples from one metre above the bottom. Water samples were 

c _; g 

. 
A

, 

split for water chemistry analysis (alkalinity, total phosphorus unfiltered, 

total Kjeldahl nitrogen and nutrients). _



BENTHIC INVERTEBRATE STATIONS 

STATION NO. LATITUDE N. LONGITUDE W. UTM N. UTM E 

I . 

3 43° 16‘ 50" 79° 52'.20" 4792373. 591507 

19 43° 17' 16" 79° 50‘ 03" 4793217. 594584 

SAND—CAP STATION POSITIONS 

STATION NUMER NORTHING EASTING 

4794150. 
4794050. 

~ 4793950. 
4794050. 
4794090. 
4794010. 
4794010. 
4794090. 
4794050. 

\DQ\l0\U1lFh-IEO!-' 

593450 
593550 
593450 
593350 
593490 
593490 
593410 
593410. 
593450. 

REYNOLDSON CORING SITES AT THE PRQPOSED SAND CAP

1 

F_____“__“____-__7

4 

(D 

\.O 

O\ 

U1 

,L___________________J

3

2
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SEDIMENT CAPPING STUDY 
LRB STUDY 82107, A. ZEMAN H >_ 

On October 22, a twoeday preliminary coring survey at the proposed sand cap site 
(located 600 m south of LaSalle Park) was completed. The mini-ranger positioning 
system was used to install marker floats at the corners of the capping site. The 
CSL AGILE was utilized to support the field work. Two benthos cores were 
collected at each of five stations and a large box core was collected at station 
number six. One set of cores was given to Mr. A. Zeman and the second set was 
delivered to Mr. F. Rosa. The large box core was collected by the CSS LIMNOS and 
delivered to Goulder Associates in Mississauga. 

STATION POSITIONS 

STATION NUMER NORTHING EASTING 

1 4794100. 

2 4794000. 

3 4794000. 

4 4794100. 

5 4794050. 

6 4794075. 

593500. 

593500. 

593400. 

593400, 

593450. 

593450, 

CAP/CORING SITES 

‘b

6

5 
M—————-—————————-H

U)
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SEfiiMENTATION REGIME 
LRB s'rtmY 82202, M.N._ CHAR_L'l‘ON‘~ Z 

Technical Operations staff supported this project by installing five sediment 
trap moorings in the Eastport area of Hamilton Harbour and two reference sediment 
trap moorings in the main body of the harbour. The samples collected were used 
to look at changes which might be occurring due to land filling and the 
channelizing of Windemere Basin.

T 

The sediment traps in the Eastport area were installed on September 13 and 
sampled every two weeks until their retrieval on November 30. The two reference 
sites were sampled twice during this period. The mooring in the harbour's Deep 
Hole was reinstalled as a winter nworing and the other mooring removed on 
December 1. 

The sediment samples were analyzed for organic metal content. Water chemistry 
profiles were done using the Hydrolab system for temperature, dissolved oxygen, 
pH and conductivity. Subsamples of the sediment were used for toxicity studies 
by M.E. Fox, LRB; 

This study was run in conjunction with McMaster University. 

SEDIMENT TRAP MOORING POSITIONS 

MOORING NUMBER LATITUDE N. 
_ 

LONGITUDE W. 
' ' 

, 
.- . ___,.._>_ 

93-OOA-58A 
93-OOA-59A 
93-OOA-60A 
93+OQA-6lA 
93—00A*6ZA 

93-OOA*63A 
93-OOA-64A 
93-OOA-64B (Winter Mooring) 

43° 
43° 
43° 
43° 
43° 

43° 
43° 
43°

1 
16' 
16' 
16‘ 
16' 

17' 
17' 
17' 

18" 
22" 
27* 
38" 
O6" 

09" 
16" 
16" 

79° 
79° 
79° 
79° 
79° 

79° 
79° 
79° 

47‘ 
47' 
47' 
47-' 
46' 

47' 
50' 
50' 

20" 
26" 

II 

28" 
54" 

42" 
26" 
26"



I

I

I 

I

l
I

I 

QXYGEN REGIME 
LRB STUDY 82202 M.N. CHARLTON 

82 

The newly acquired Hydrolab sonde was used eight times during the field 
season 

to monitor changes in oxygen concentrations in Hamilton Harbour and Lake Ontario 
near the Burlington ship canal. The following 'parameters were measured: 
dissolved oxygen, percent saturation of oxygen, temperature, specific 
conductance, pH and depth. 

DATE STATIONS OCCUPIED 

May 19 
July 21 
August 5 
August 24 
September 30 
November 2 
November 17 
December 3 

901 — 926 
901 - 910 
901 — 910 
901 - 910, 914 
Sediment Traps 
Sediment Traps 
Sediment Traps 
Sediment Traps 

- 917 
58A - 64A 
58A - 64A 
58A - 64A 
58A - 64A 

CHARLTON - OXYGEN/WATER QUALITY SURVEY " 

STATION N0. LATITUDE N. LONGITUDE W UTM N. UTM E 

901 
902 
903 
904 
905 

906 
907 
908 
909 
910 

43° 
43° 
43° 
43° 
43° 

4-3° 
43° 
43° 
43° 
43° 

17' 
17' 
17' 
17' 
17' 

17' 
17' 
16' 
16' 
16' 

sol! 
42 II 
35" 
30" 
25!! 

15" 
O5" 
56!! 
46" 
47" 

79° 
79° 
79° 
79° 
79° 

79° 
79° 
79° 
79° 
79° 

47' 
48' 
48' 
49' 
49' 

50' 
S1’ 
51‘ 
52’ 
53' 

58" 
13:: 
42u 
06" 
31n 

18" 
06!! 
54n 
42" 
1e'i' 

4794306 
4794054 
4793829 
'4793667 
4793505 

4793182 
4792858 
4792566 
4792243. 
4792263. 

597386 
597051 
596401 
595862 
595301 

EM246 
593168 
592090 
591013 
590201
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STATION NO . LATITUDE N. LONGITUDE W. UTM N’. UTM E. 

911 43° 
912 43° 
91;3 43° 
914 43° 
915 43° 

916 43° 
917 43° 
916 43° 
919 43° 
920 43° 

921 43° 
922 43° 
923 43° 

17' 
17' 
17' 
16' 
16' 

16' 
16' 
17' 
17' 
17' 

18' 
18' 
18' 

43" 
ooll 
00" 
O8" 
18" 

3°" 
4°" 
07" 
26" 
57!! 

24" 
24" 
14" 

79° 
79° 
79° 
79° 
79° 

79° 
79° 
79° 
79° 
79° 

79° 
79° 
79° 

50' 
49' 
48' 
46' 
47' 

47' 
47' 
47' 
48' 
48' 

49' 
46' 
47' 

30" 
48" 
4211' 

sell 
15" 

27" 
3'7" 
52" 
24" 
so" 

11" 
48" 
O8" 

45794042“ . 5493964. 
4792728 -. 594929 
4792749 . 596416 
4791179 . 598783 
4791482 . 598396 

4791646. 596120 
4792153. 

‘ 

597690 
4792962. 597540 
4793557. 596610 
4794505 . 596211 

4795331. 595726 
4795378. 598947 
4795371. 598497 
4794779. 598077 

924 .4‘3° 18' O5" 79° 47' 27" 
925 43° 17’ 57" 79° 47' 44'? 4794527. 597698. 

CIRCULATION STUDY 
STUDY 82206, Dr’. F.M. BOYCE V

2 

This study was designed to provide estimates of the transport and mixing of water 
in the direct vicinity of the Burlington STP outfall. The data obtained will 
assist in the development of computer models of Hamilton Harbour to be used in 
future harbour management programs. 

Technical Operations support consisted of the deployment of 3 meteorological 
buoys and 2 current meter moorings in.Hamilton Harbour. One mooring consisted 
of 3 Neil Brown current meters and. 2 temperature loggers while the other 
consisted of 1 Neil Brown current meter and 1 wave and tide recorder mounted on 

a tripod. 

A series of 17 drogue tracking experiments were carried out during the year by 
LRB personnel utilizing the CSL WARBLER equipped with a mini-ranger positioning 
system.
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METEOROLOGICAL BUOY STATION POSITIONS - 

LATITUDE N. LQNGITUDE W, 
MOORING NUMER 

93-00M-19A 43° 17' 16" 79° 5°’ 3°" 

_ 

93-O0Mt-25A 43° 16' 56" 79° 52' 05" 

93-00M-26A 43° 18' 02" 79° 48' 57" 

CURRENT METER/TEMPERATURE LOGGER MOORING POSITION 

MOORING NUMBER LATITUDE N. IONGITUDE W- 

93-OOCT-27A 43° 1e" 06" 79° 49' 13" 

CURRENT METER/TIDE GAUGE MOORING POSITION 

MOORING NUMBER LATITUDE N. IQNGITUE W. 

93-OOCP-28A 43° 1e' 2-5" 79° 49' 44" 

c‘1u.c,»:u_m nrnuvrs ruascwrons 
LRB STUDY 821172, Dr. '1'. MURPHY 

A g 
_

W 

ABSTRACT
‘ 

The injection of liquid agricultural grade calcium nit-rate into bottom sediments 
to bind heavy metals such as zinc, copper and lead with iron thus accelerating 
the microbial breakdown of organic toxins, has been proposed as an 

alternative 
to dredging operations. An injection system designed by Mr. J; Kruyer of 

Oleophilic Sieve Development Company of Canada Ltd. in Edmonton, Alberta was 
modified and used to inject an area of 1200 square metres of sediment at Randle 
Reef (July 28 - 30) and 4,800 square metres of sediment at Dofasco Bier 21
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(September 22). This was the fourth in a series of injections at Dofasco and the 
first survey (July 28-30) at the Randle Reef site in the southeast corner of 
Hamilton Harbour. _ 

INJECTlON OPERATIONS - RANDLE REEF 

Monday was spent setting up the mini-ranger Falcon positioning system 
and the 

GANDER. Pretreatment cores had been collected in May. The crane truck was used 
to pick up seven tons of nursery grade calcium nitrate. Four transmissometer 
moorings were installed one metre above the bottom around the proposed injection 
area. The transmissometers measured the rate and duration of suspension caused 

by the movement of the injection boom through the sediments. 
Dataloggers were 

programmed to record at one—minute intervals (non-integrated readings) for a 

duration of 11 days. .A transducer was mounted on the injection boom to give the 
boom operator an indication of the height of the boom above the bottom. 

Tuesday was a weather day, winds had increased to 25 kph from the southwest. 
Wednesday morning all conditions were excellent and the injections comenced. 
The calciun\nitrate was mixed on shore using a recirculating pump to dissolve the 
chemical and pumped to the GANDER via a three—inch supply hose. Due to the 
vessel traffic in the area of the dock, an offshore supply hose could not be 
used. This resulted in longer turn-around times since the GANDER was returned 
to the dock to be refilled. Batches were mixed to a concentration of 560 gm/Z 
(25 bags to 1000 litres of water). Using the old single boom, the injection area 
(3 lines, double pass) was injected at an average rate of 17,000 I/hour, an 

average speed of 0.5 m/sec and an offset of 8 metres on the tracklines. As the 
boom touched bottom, water was pumped through the system._ At the start of the 
trackline, calcium nitrate was pumped through for the next 150 metres and water 
was pumped for the last 50 metres of the trackline. A shortage of calcium 
nitrate at the supplier forced cancellation of injection work Thursday. An error 
was found in the positions of the two northern XMS moorings. Both moorings were 
placed in the proper positions before injections with the new boom. The new 
tines were installed onto the old boom. 

Friday morning the crane truck returned from the supplier with seven tons of 
agricultural grade calciunpnitrate since the nursery grade stock had.not arrived. 
Using the new boom (with tines), the injection area (3 lines, double pass, 
overlapping the area treated Tuesday) was injected at an average rate of 18,000 
I/hour, an average speed of 0.5 m/sec and an offset of 8 metres on the 
tracklines. As the boom touched bottom, water was pumped through the system. 
At the start of the trackline, calcium nitrate was pumped through for the next 
150 metres and water was pumped for the last S0 metres of the trackline. During 
the injection, the PINTAIL followed the boom, taking continuous water samples 
from one metre and bottom minus one metre. Pumps suspended below the boat pumped 
water mixed with resuspended sediment to the surface. The samples were tapped 
off into plastic bottles. 

After the injection was completed, all four transmissometer moorings were 
retrieved and reinstalled along trackline 2. Tuesday, August 3, the CSS LIMOS 
steamed over the transmissometer site creating a resuspension of sediments. The 
first pass at 1342 Z was made at a continuous speed of 9 knots. The second pass 
at 1347 Z started at a continuous speed of 8 knots and at the 80-metre mark on 
the trackline, reversed power to astern- The resulting turbulence caused a dark
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brown plume at the surface. 

Post treatment cores were collected on August 5 and November 9 (three cores at 
the calcium nitrate site, three cores at the water treatment site and three cores 
from the control site). 

INJECTION SUMMARY - RANDLE REEF 
l 

Area injected - calcium nitrate: 150m x 24m = 3600 
water : 50m 3 24m = 1200 

Total Area = 4800 square metres 

Injection lines — Old boom 3 lines, 2 passes each 
New boom 3 lines, 2 passes each 

Trackline - Om = pump on, calcium nitrate 
' 150m = switch calcium nitrate off and water on 

200m = pump off 

Concentration of calcium nitrate - 565 mg/litre 

Mixing ratio - 2.5 bags (50#/bag) per 100 litres water 

Average filow rate - 17,000 litres/hour - old boom 
18,000 litres/hour - new boom 

Total volume injected - old boom - 10,350 litres 
new boom — 9,450 litres 

Total weight injected - old boom - 6.0 tons 
new boom - 5.9 tons 

Total weight used — 11.9 tons 

Calcium Nitrate on hand - Nursery grade - 0.9 tons 
Agric. grade - 1.2 tons 

INJECTION OPERATlONS - DOFASCO ‘

_ 

On April 22 and September 22, an area of 4,800 square meters at Dofasco (Pier 21) 
was injected with 10,900 litres of calcium nitrate (April) and 17,600 litres of 
calcium nitrate/brewers yeast (September). The injection plans were executed 
similarly to previous injections (July 28, September 15, 1992 and April 27, 

1993). Range poles were used for tracklines and the vessel speed was estimated 
(0.5 metres/sec.). The #20 nozzles were installed on the injection bar and the 
in-line filter was removed after being clogged by the brewers yeast. Flow rates 
averaged 18,000 litres per hour in April and 16,000 litres per hour in September. 
The calcium nitrate was mixed to the standard concentration of 560 mg/litre. 

The mixing trailer was parked next to the crane truck. Initially both tubs were 
filled to the 500-litre mark with calcium nitrate and water. The mixture was 
recirculated by a pump until all the calcium nitrate had dissolved and the in- 
line filter had removed any gravel. .Both tubs were topped up with brewers yeast
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to the 1000-litre mark and with the filter removed, the pump recirculated the 
injection mixture until it was homogeneous. The injection mixture was pumped 
down to the reservoir on the GANDER. 

The delivery system (trailer) for supplying the GANDER with liquid calcium 
nitrate was unchanged from the previous deployments. The barge GOOSE II was 
moored to the east shore at Dofasco to provide a loading dock for the GANDER. 
The crane truck delivered the bags (6 tons) of calcium nitrate to the site and 
used the crane to lower the filling hose to the GANDER reservoir. 

Previous problems with clay plugging the nozzles were resolved by pumping water 
through the system during the assembly stage and any time the boom was lowered 
to the bottom. The injection bar was still skipping along the bottom--a result 
of bottom topography, causing some of the solution to enter the water column. 
On retrieval of the injection boom, very few of the nozzles were observed to be 
_plugged. 

LINE SUMMARY — APRIL 

Trackline 1A - 

1B — 

2A - 

2B - 

3A - 

3B - 

4A - 

4B - 

1400 
1000 
1500 
1400 
1300 
1500 
1500 
1300 

‘LINE SUMMARY - SEPTEMBER 

Trackline 1A - 

1B e 

2A — 

2B e 

2C - 

3A - 

3B - 

3C - 

4A - 

4B - 

1900 
1900 
1900 
1900 
1900 
l300 
1900 
1900 
1900 
1900 

"litres, 
.litres, 
litres, 
litres, 
litres, 
litres, 
litres, 
litres, 

litres, 
litres, 
litres, 
litres, 
litres, 
litres, 
litres, 
litres, 
litres, 
litres, 

175 
100 
150 
150 
150 
150 
150 
150 

175 
165 
150 
150 
150 
150 
150 
150 
150 
125 

INJECTION SUMMARY - DOFASCO (APRIL)

Q 
m,
m 
m:
m 
ml
m 
ml

m 
ml 
In 

ml 
my
m 
ml 
ml
m 
my 

overlap 

overlap 

overlap 

overlap 

overlap 

overlap 
overlap 

overlap 
overlap 

overlap 

line 

line 

line 

line 

line 

line 
line 

line 
line 

line 

Area : 150 m x 32 m = 4800 sq; metres 
Lines : 4 lines double run 
Concentration: 565 mg/litre 
Mixing : 19 bags (50lb. each)/750 litres 
Avg.Flow Rate: 18,000 litres/hour 
Total Volume : 10,900 litres 
Total Weight : 6 tons calcium nitrate 

NOTE: At an average flow rate of 18,000 litres/hour, the calcium nitrate was 
injected at a rate of 500 litres per 50 metres along the trackline.
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INJECTION SUMMARY - DOFASCO (SEPTEMBER) 

Area : 150 m x 32 m = 4800 sq. metres 
Lines : 4 lines double run, lines 2 and 3 triple run 
Concentration: 565 mg/litre 
Mixing : 12.5 bags (501b. each)/500 litres calcium\nitrate plus 500 

litres of brewers yeast - 

Avg.F1ow Rate: 16,500 litres/hour 
Total Volume : 17,600 litres (8,800 l CaNo3 and 8,800 1 yeast) 
Total Weight : 5.5 tons of calcium nitrate 

9.0 tons of brewers yeast 

TRANSPONDER POSITIONS 

Stn. POLE - 

Stn. ROOF - 

Sbn. STEL - 

STATION POSITIONS 

N = 
N = 
N = 

TRANSMISSOMTER MOORING POSITIONS 

4791958. E = 592822. 
4794531. E = 597229. 
4792908. E = 595260. 

93-OOS-53A installed 1610 Z, July 26 N 4792129. E 594526. 
moved 1330 Z, July 30 N 4792060. E 594515. 
moved 1910 Z, July 30 N 4791995. E 594458. 
removed 1530 Z, August 5 

93-005-54A installed 1550 Z, July 26 N 4792149. E 594395. 
moved 1345 Z, July 30 N 4792028. E 594391. 
moved 1900 Z, July 30 N 4792003. E 594488.

5 removed 1500 Z, August 

93-00S-SSA installed 1600 Z, July 26 N 4791891. E 594450. 
moved 1845 Z, July 30 N 4791975. E 594393. 
removed 1545 Z, August 5 

93-00S*56A installed 1525 Z, July 26 N 4791962. E 594551. 
moved 1850 Z, July 30 N 4791982. E 594423. 
removed 1515 Z, August 5 A 

SAMPLING SITES - RANDLE REEF 

Preinjection Cores: 1 — N 4791967 
2 — N 4791980 

- N 4791996 

Preinjection Control: N 4792078 

Postinjection Cores: CaNO3 1 - N 4791981 
2 -.N 4791989 
3 - N 4791992 

water — N 4792008 
COfltrOl — N 4792022. E 

594368 
594440 
594487 

594459 

594410 
594441 
594475 

594520 
594593
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SEDIMENTOLOGY 
LRB STUDY s23os,H1>r. J.P. COAKLEY 

_ _
y 

Contaminated sediments enter Hamilton Harbour from sewage outfalls and_heavily h t polluted streams. To maximize cleanup efforts it is desirable to know t e ne 
transport patterns of these sediments. This study attempts to trace the path of 
contaminated sediments from STP outfalls using the gastro-enteric sterol, 

coprostanol, as a tracer. 

hn' 1 erations support consisted of the collection of a series of cores Tec ica Op ; 

_

- 

from the harbour in June and again in-December. Cores were collected from the 
fiollowing locations using a variety of methods including the Benthos corer, 

Tech. 

Ops. corer and the mini-box corer. The barge GOOSE II and the CSL PUFFIN were 
positioned using the Falcon mini-ranger system. 

Additional sediment samples, for bioassay, were collected at all locations in 
December for Dr. T, Reynoldson using a mini-PONAR. 

SEDIMENTOLOGY STATIONS 

I STATION POSITIONS

x 

NORTHING EASTING STATION NUMBER 

Lflnbhlkll-' 

A 11 
12 
13 
14 

P‘ 

O\D(D\|O\ 

4795196 
4795437 
4795221 
4795201 
4794416 

4794139 
4793614 
4792841 
4792221 
4791499 

4791155 
4793175 
4793460 
4793669 

596243 
596411 
596798 
596663 
597011 

597237 
597295 
597718 
597860 
598346 

598823 
597047 
596231 
595431



DECEMBER STATION POSITIONS 

STATION NUMBER NORTHING EASTING 

C1-1 
C2 
C3 -A 1 
C4-2 
C5-1 

C6-1 
C7 
C8 
C-.9 

C10 

C11 
C12-1 
C13-1 
G14 
C15 

C16 
C17 
C18 
C19 
C20 

C21 
C22-1 
C23-1 

- C24—1 
C2S—1 

C26-1 
C27-1 
C28-1 
C29-1 
C30-4 

'C31-1 
C32*1 
C32-2 
C33—1 
C34-1 

4795872. 
4794988. 
4794112. 
4793182. 
4792490. 

4793398. 
4794331. 
4795230. 
4795532. 
4794563. 

4793565. 
4792725. 
4792805. 
4793875. 
4794850. 

4795038. 
4794124. 
4793408. 
4793496. 
4794349. 

4793686. 
4792807. 
4792119. 
4793017. 
4793884. 

4793262. 
4792318. 
4792536. 
4793382. 
4792710. 

4792140. 
4793895. 
4793021. 
4792389. 
4791713. 

596409. 
596927. 
597320. 
597764. 
597530. 

597076. 
596655. 
596207. 
595607. 
595982. 

596557. 
596880. 
596140. 
595722. 
595304. 

594644. 
595093. 
595365. 
594836} 
594425. 

594190. 
594595. 
594370. 
593957. 
593513. 

593293. 
593714. 
593079. 
592617. 
592388. 

592138. 
592951. 
591496. 
591471. 
591240.



STATION NUMBER NORTHING EASTING 

G35-1 
G36—1 
C37-1 
C38-1 
C39—1 
C40-1 

4792175. 
4791875. 
4791760. 
4792713. 
4791577. 
4791801. 

590431. 
593568. 
590621. 
595000. 
594530. 
598247.



' UNDRESSING AFTER A HARD-HAT DIVE
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RIVERBED SEDIMNTATION STUDY 
LRB STUDY 82102, DR. N.A. RUKAVINA 

This study was designed to test a bottom-mounted acoustic system for high- 
resolution monitoring of riverbed erosion or sedimentation. The system was used 
to measure sediment flux in the sediment deposit east of Courtaulds. The study 
will provide data on the stability of the contaminated sediments in the.area and 
will determine whether remediation by dredging or capping is necessary. 

Three T-frames, each holding 2 transducers, were installed in the St. Lawrence 
River, downstream from the Courtaulds outfall. An OBS optical sensor was also 
mounted on the base of each frame approximately» 10 cm from the bottom. 
Calibrated rods and collection tubes were inserted in the sediment near the T- 
frames to provide an independent measure of bottom change. 

Technical Operations staff, along with an LRB technician, conducted a monthly 
monitor of the T-frames, which included transducer and OBS measurements, as well 
as diver observations and underwater video. 

T-FRAME POSITIONS 

T-FRAME NUMBER LATITUDE N. LONGITUDE W. 

45° 01' 09" 74° 41' 33" 

2 45-° 01' 1s'i' 74° 4"1"14i' 

3 45° 01' 26" 74° 41' 00"



SAMPLING THE STURGEON LAKE OPEN PIT RUNOFF
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MINE TAILINGS MONITORING STUDY 
LRB STUDY 82103, A. Mudroch 

This study was to monitor the effects of submerged mine tailings on an aquatic 
environment in two open pit mines which have been filling with water over the 
past few years, There were two reconnaissance trips to the mine site to deploy 
Hydrolabs and collect sediment and water. 

The mine site is located 19 km southeast of the Hamlet of Silver Dollar which is 
60 km east of the town of Ignace, Ontario on highway 544. The two pits are the 
Crown Pillar Pit managed by Mattabi mines--a subsidiary of Noranda Mines (Lyon_s 

Lake Division) and Bell Creek Pit managed by Minnova Mines--a subsidiary of 
Falconbridge Mines (Winston Lake Division). 

Both pits were sampled for water samples and sediments and were profiled using 
the H20 *Hydrolab profiler. The profiles collected measured oxygen/depth” 
conductivity/depth, pH/depth and temperature/depth. . 

After reviewing the data, Crown Pillar Pit was chosen as the prime study site 
since it proved to be meromictic and anoxic in the bottom waters. This type of 
structure was required to conduct further studies in mine tailings site 
restorations. 

It has been.proposed that mine tailings can be reintroduced into the bottom water 
of open pit mines, providing the pits are meromictic. The purpose is to 
investigate whether any further reactions between the iron pyrites in the 
tailings will further react with the anoxic waters to cause changes in the pH of 
the bottom waters. 

Since this is a preliminary study, further sampling trips will be conducted over 
the winter of 1993-1994 and during the sumer field_season of 1994-1995.
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BIOLOGICAL SEDIMBNT GUIDELINES 
LRB STUDY 82105, DR. T.P. REYNOLDSON 

The purpose of the Great Lakes Biological Sediment Guidelines Study was to 

respond to the Great Lakes Water Quality Agreement Annex #2 by sampling sediment 
reference sites for the development of biological sediment guidelines. A 
sam lin tri done from the launch PUFFIN during the period of September 7 to 

. P 9 P, 
October 15, would provide reference stations from the North Channel of Lake 
Huron the eastern shore of Georgian Bay including Severn Sound, the Bay of 
Quinte and Presque'ile Bay areas of Lake Ontario, the north shore of Lake Erie 
and the western shore of the Bruce Peninsula in Lake Huron. 

Fifty stations were sampled. At each station, a depth sounding and surface water 
temperature was recorded. A one-litre water sample was collected from the B-0.5d 
metre depth for total phosphorus ,' alkalinity, nutrients, pl-I, dissolved oxygen an 
temperature. Six 10-centimetre sediment cores were collected either from the 
mini-box corer or from sii-5: separate Tech. Ops. cores--one for pore water analysis 
and five for benthic community studies. Mini-PONAR grabs were made at each 
station and the top two centimetres sampled for organic contaminant analysis, 
particle size distribution, metals and nutrients. Additional sediment samples 
were collected at randomly selected stations for toxicity testing and for 

replicate analysis . . 

The cube van was used to tow and launch the PUFFIN and to carry the large 
incubator and two if-ridges used during the trip to store sediment and water 
sa_mples at 4°C. 

‘
' 

STATION POSITIONS 

LAKE ERIE 

STATION NUMBER LATITUDE N-.~ W. 

309 42° 37.47’ 80° 26.07’



LAKE ONTARIO 
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STATION NUMER LATITUDE N. LONGITUDE W 

400 
401 
402 
403 
404 
405 
406 

44° 
44° 
44° 
44° 
44° 
43° 
44° 

06’ 
79' 
29' 
27' 
53' 
82' 
14‘ 

77° 41 
77° 42 
77° 41 
77° 42 
77° 43 
77° 41 
77° 41 

87 
51' 
71' 
.81’ 
62' 
99

I

I 

65' 

BRUCE PENINSULA 

STATION NUMER LATITUDE N. LONGITUDE W 

602 44° 59.60’ 81° 23.20 I 

NORTH CHANNEL AND GEORGIAN BAY 

STATION NUMBER LATITUDE N. W 

1207 
1208 
1211 
1212 
1214 

1215 
1216 
1404 
1405 
1406 

44° 
44° 
44° 
44° 
44° 

44° 
44°- 
46° 
46° 
46° 

.o1' 

.4s' 

.067’- 

.a1' 

.34' 

.02’ 

.32‘ 

.44’ 

.81’ 

.47’ 

79° 56 
79° 55 
79° 51 
79° 51 
79° 50 

79° 47 
79° 45 
83° 36 
83° 49 
83° 48 

.4 

.37‘ 

.4 

33 
89' 
.9 
42' 
26'

8

I

I 

8! 
93' 
95'
5!
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STATION NUMER LATITUDE N. LQNGITUDE W 

1600 
1601 
1602 
1603 
1604 

1605 
1606 
1608 
1609 
1610 

1611 
1612 
1613 
1614 
1615 

2200 

I 
2201 

4.40 
44° 
44° 
44° 
44° 

44° 
45° 
45° 
45° 
45° 

45° 
45° 
42° 
45° 
45° 

46° 
46° 

.61‘ 
09’ 
52' 
79’ 
46’ 

86' 
49' 
39' 
30' 
06' 

10' 
14' 
00' 
14' 
61' 

57' 
22' 

79° 
79° 
79° 
79° 
79° 

79° 
80° 
80° 
80° 
80° 

80° 
80° 
80° 
80° 
80° 

82° 
82° 

71' 
.08’ 
58' 
02’ 
70' 

72' 
20' 
60' 
.73’ 
82' 

03’ 
83' 
00' 
39' 
51' 

64‘ 
73' 

BAY OF QUINTE

1 

STATION NUMBER LATITUDE N. IDNGITUDE W 

1302 
1303 
1304 
1305 
1306 

1309 
1310 
1311 
1312 
1313 

1315 
13l6 
1317 
1318 

43° 
43° 
43° 
43° 
43° 

43° 
44° 
44° 
44° 
44D 

44° 
44° 
44° 
44° 

.56’ 

72' 
97' 
17' 
55' 
63' 

.11' 
37' 
35' 
88' 

.65’ 

.58’ 
03' 
00’ 

77° 
77° 
76° 
76° 
76° 

76° 
77° 
77° 
77° 
76° 

76° 
76° 
76° 
76° 

74’ 
04' 
76' 
45' 
16' 

08' 
75' 
78' 
34' 
00' 

50' 
10' 
02’ 
50'

I
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SANDUSK O§EEK, ONTARIO 
LRB STUDY 82106, F. ROSA 

Technical Operations supported this study by the installation and periodical 
sampling of a sediment trap suspended from the bridge near the mouth of Sandusk 
Creek. The sampling program was originally begun in the spring of 1990 
subsequent to the Hagersville tire fire. The sediment trap was installed in 
order to collect suspended.particulates for the analysis of organic contaminants 
leaching from the fire site and ending up in Lake.Erie. The installation was 
done in the spring after the ice went out and the trap was retrieved before 
freeze-up in early December. 

FATE OF AGRICOLTURAL CONTAMlN1NT RUNOFF 
LRB STUDY 82109, DR. B. BOURGOIN 
I—-FI-I-i===========-!@@---ii-========——---i-=========-—--- 

The fate of agricultural pesticides and fertilizers -subsequent to their 
application to field crops has been largely unstudied. The effects of these 
organic contaminants on the marshlands along the north shore of Lake Erie and 
their route as they move through the system of field drains and eventually end 
up in Lake Erie is the subject of this study. 

Technical Operations provided logistical and field support to this study 
throughout the field season. Ten field trips were made to six major sampling 
sites in the study area near Wheatley, Ontario. Five sites were located along 
Muddy Creek which drains fields in the area and carries runoff into Wheatley 
harbour and Lake Erie- The other major sampling site was located at Malden Creek 
near Maiden Centre on Highway #18. One additional site on Muddy Creek was 
sampled on a regular basis but since it was only accessible on foot no centrifuge 
samples were collected. From time-to-time samples were collected from a site on 
the east branch of Hillman Creek to compare with data collected there last year; 

On each field trip all of the major sites were visited. Water samples were 
collected for total phosphorus, nutrients, major ions, turbidity, suspended dry 
weight, pH and dissolved oxygen at each site. A sixty-litre container was filled 
with centrifuged water for organics extraction in the lab. Suspended sediment 
from the centrifuge was collected for organics analysis. Grab samples of bottom 
sediment were collected for particle size, microbiology and organics by PQNAR 
grab. 

Sediment cores were collected during the season from various sites for dating, 
microbiology, organics and benthic community structure.
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CALCIUM NITRATE INJECTION, SADLT STE. MARIE, ONTARIO 
LRB STUDY 82112, DR. T-P. MURPHY 
=======---_—=======-g--i_======---a-======p--——====g-_-- 

The injection of liquid agricultural grade calcium nitrate into bottom sediments 
to bind heavy metals such as zinc, copper and lead with iron thus accelerating 
the microbial breakdown of organic toxins, has been proposed as an alternative 
to dredging operations. An injection system designed by Mr. J. Kruyer of 

Oleophilic Sieve Development Company of Canada Ltd. in Edmonton, Alberta was 

modified and used to inject an area of 6,300 square metres in Sault 
Ste. Marie 

(June 20 - 25), 1,200 square metres in Hamilton Harbour—Randle Reef (July 28 - 

30) and 4,800 square metres at Dofasco (September 22). This was the fifth survey 
at this site in Sault Ste. Marie, the first injection at Randle Reef and the 

fourth injection at Dofasco. 

JUNE — SAULT STE. MARIE UNDERWATER SURVEY 

TOS divers (Gray, Dahl and Don) drove to Sault Ste. Marie on Monday: June 14. 

Utilizing the launch PINTAIL, Benthos u/w TV system and the mini—ranger 
Falcon 

positioning system, four areas of the St. Marys River were UBPPed out for 

inspection. 

Approximately 65 percent of the survey area was mapped (Area 2, Area 3 and the 
east half of Area 1). Hand cores and PONAR grab samples were collected in Area 
2 and.Area 1. A garage, supplied by the Great Lakes Forestry Research Centre was 
used for core extruding, bulk sieving and\equipment storage. 

Area 1 - Total area surveyed = 135,000 square metres 
V Area 1 is located between the Bayfield Marina to the east and the 

Plummer Hospital to the west. Only the eastern half of the bay was 
surveyed, finding soft, silty sediments, with some exposed wood 
fibres. Some rocky areas were found in the south central area of the 
bay . 

Area 2 - Total area surveyed = 160,000 square metres 
Area 2 is located 1 km southeast of the Bayfield Marina, on the east 
side of Topsail Island. There is a marina anchorage along the east 
shore of Topsail Island and inside the bay. Cameras revealed soft, 
silty sediments with some aquatic macrophyte beds close to shore. 

Area 3 - Total area surveyed = 120,000 square metres 
Area 3 is located east of the buoyed entrance to the Bayfield Marina 
and west of Topsail Island. This area consists of mostly rock bottom 
and shallow (less than 3 m) water depth, with small patches of soft 
sediment less than 400 square metres. 

INJECTION OPERATIONS 

All personnel (except TOS divers) arrived in Sault-Ste. Marie on Monday, June 21.
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The CSL GANDER was towed by the DFO STWBBY; the launch PINTAIL was on 
site. The 

crane truck and 3—ton truck were used to carry heavy equipment. On Monday, the 

TOS dive team set up the mini-ranger Falcon positioning system 
and collected the 

pretreatment cores and PONAR samples from Area V. Core tubes showed smudges of 

tar and gave off a faint odour of naphthalene. 

Perimeter buoys were installed around the area to be treated. 

Tuesda was spent launching boats, setting up the injection system and settingY 
up the underwater television/video system. All equipment was set up quickly 

' ' ' '- ' " -‘I 
. Th 

enough that the first phase of injection could begin in the afternoon. e 

calcium nitrate was mixed on shore using a recirculating pump 
to dissolve the 

_.; u Y 

chemical and pumped to the GANDER via a 3-inch supply hose to 
an offshore uoy. 

Batches were mixed to a concentration of 560 gm/I (25 bags to 1000 litres of 

water). 

Area W (3 lines, single pass) and Area V (2 lines, single pass) were injected at 

a rate of 18,000 I/hour, an average speed of 0.5 m/sec and an 
offset of 9 metres 

' ' 7 ' 
A ll d in the 

on the tracklines. Five sampling.buoys (one buoy per line) were insta e 

injection area by the PINTAIL following behind the injection bar. After 

injection, TOS divers collected hand cores at each of the sample buoys. 

In ections continued with a repeat of the previous day's work in 
the same areas. 

J W 
At the end of the day, TOS divers collected hand cores from the 

five sampling 

buoys. Time was spent taking underwater video of the injection boom 
both during 

and after injection. 

INJECTION‘SUMMARY 

Area injected - 150m x 40m = 6,300 square metres 

Injection lines - Area W — 3 lines, 2 passes each 
Area V - 2 lines, 2 passes each 

Concentration of calcium nitrate - 565 mg/litre 

Mixing ratio - 2.5 bags (50#/bag) per 100 litres water 

Average flow rate - 18,000 litres/hour V 

Total volume injected - Area W - 11,400 litres 
Area V - 7,000 litres 

Total weight injected - 11.5 tons 

Total weight used - 12 tons 

The mini-ranger Falcon positioning systeqlwas used to establish the limits 
of the 

test site track the course of the GANDER during injection runs and plot theI 

position of sampling stations and moorings. Transponders were located at three 

sites, two of which had CHS horizontal control markers and one which 
was surveyed 

in. Marker buoys were installed to mark the limits of injection areas for 
visual 

assistance when manoeuvring the GANDER.
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U untreatedlsites. Five aluminum frames were laid on the bottom at one site for 
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POST INJECTION SAMPLING AND TESTS 

During the weeks of August 30 and October 25, a TOS dive team returned to the St. 
Marys River injection site. The purpose of these trips was to collect core 
samples and to conduct tests on the gas retention of sediments in treated and 

testing purposes. All underwater operations were documented with video tape. 
During the week of October 25, a vibracorer was used to obtain longer core 
samples, through the woodchip layer. 

STATION POSITIONS 

Transponder 

Stn 
Stn 
SCH 
Stn 
Stn. 

DIKE 
DANO 
MARI 
HOGI 
GRAZ 

Positions —

Z
Z 
Z
Z
Z 5152691 

5153140 
5153065 
5151888 
5152671 

Sampling sites -

M
M
M 
M
M 705983. 

705576. 
706585. 
709168. 
707545. 

Area 2 - cores/ponar - N = 5152558. E = 707663. 

Ferric chloride site - Stn. 
- 

Stn. 
Stn. 
Stn. 
Stn. 
Stn- 

Al(treat 
B1(treat 
C1(treat 
A1(contr 
B1(contr 
C1(contr Z

Z
Z 
Z
Z
Z 5153130 

5153127 
5153121 
5153089. 
5153098. 
5153094. M

M 
M
M 
M
M 705949. 

705936. 
705920. 
705935. 
705919. 
705907.



North Control Site 9 

South Control Site - 

Area W (pretreat.) - 

Area V (pretreat.) ~ 

Area W (1st treat.) 

Stn. 
St;n. 
Stn 

Stn 
Stn 
Stn 

Stn 
Stn 
Stn 

Stn 
Stn 
Stn 

- Stn 
Stn 
Stn 

Area W (2nd treatment) - 

Sample Buoy 1 
Sample Buoy 2 
Sample Buoy 3 

- Stn 
- Stn 
- Stn 

Area V (2nd treatment) - 

Sample Buoy 4 
Sample Buoy 5 

Control Sites - 

Sample Buoy C1 
Sample Buoy C2 
Sample Buoy C3 

Aluminum frame site 

Vibracorer Sites - 

- Stn 
— Stn 

92WAX 
92WBX 
92WCX 

92WAX 
92WBX 
92WCX 

92WA 
92WB 
92WC 

93VA 
93VB 
93VC 

93WA 
93WB 
93WC 

93WA 
93WB 
93WC 

93V1 
93VB 

— North - 
- Middle — 
— South — 

Stn 1 
Stn 2 
Stn 3 

Stn 4 

5153186. 
5153183. 
5153177 

5153095 
5153096 
5153095 

5153131 
5153110 
5153123 

5153072 
5153075 
5153080 

5153130 
5153125 
5153118 

5153137 
5153131 
5153120 

5153092 
5153084 

5153183 
5153096 
5153054 

5153062 

5153088 
5153170 
5153158 

5153049. 

706245. 
706288. 
706320 

706246 
706286 
706323 

706306 
706280 
706257 

706253 
706286 
706327 

706277 
706252 
706322 

706242 
706283 
706309 

706230 
706291 

706288 
706286 
706281 

706306 

706273 
706263 
706037 

706250
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CHAIN BAKE, BRITISH COLUMBIA 
LRB STUDY 82103, DR. T.P. MURPHY 

The major thrust for the study at Chain Lake was to construct and deploy a 

Hypolimnetic Withdrawal System in conjunction with the University of British 

Columbia to monitor the lake for changing conditions and collect 
measurements 

from a T»-frame situated in the dredged hole for sediment movement or depth 

increase. 

Previous to the installation of the withdrawal system, several 
meetings were held 

at Chain Lake to establish what the design would be in its final stage. 

Permission was sought "from several provincial agencies and 
private landowners 

before the system could be installed in the lake and operated. 

After discussions it was decided that the withdrawal system should 
consist of an 

aluminum box 3 metres x 3 metres "x 1.5 metres high, 140 metres of plexco 

spirolite pipe 46 cm in diameter, a large 46 cm coupler, an end 
fishsaver screen 

and numerous anchors. 

The aluminum box was fabricated in the lake over 
“a gate valve situated in the dam 

at the outlet end of the lake. The box was then partially buried in the gravel 

surrounding the gate valve. A contractor was hired to fuse the pipe together. 
The ends of the pipe were butted together and machined to a smooth 

surface and 

then heated to 450°C. This softened the materials. The ends were then forced 

together under pressure until cool. The two 13 m sections were floated onto the 
lake. This practice continued until all pipe was fused and floating on the 

lake. 

The pipe was floated into position and secured to the aluminum box 
and sunk into 

its final resting place on the bottom of the lake. After the coupler between the 
pipe and the aluminum box was tightened, a diver inspection was conducted to 

ensure that the installation was resting securely on the bottom. The gate valve 

was opened slightly to observe any leaks between the box and the dam. 
Leaks were 

plugged utilizing a dry concrete mixture. 'I‘;h-is mixture set after it was in the 

water for a 24-hour period ensuring there were no leaks in the -system. 
This was 

done until all leaks were stopped. 

It was observed that the spillway and stream below the dam had to 
be cleaned and 

all brush removed to a_ccommodate the additional flow of water. This was 

completed and additional tests were conducted to locate any further problems 

which may have arisen. After -initial testing, the system was locked for the 

winter as the ‘actual withdrawal trials will occur in the summer 
of. 1994. 

The T-Frame was cleaned and depth recordings were collected for 
intercomparisons 

with diver observations and previous years’ data. 

Water samples were collected for analysis at UBC. Hydrolab profiles were done 

at three permanent stations.
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CLEAN LAB EXPERIMENTS, SUDBURY, ONTARIO 
LRB STUDY 82304, DR. J.O. NRIAGU 

During the aweek of July 12 -16, Dr. J .0. Nriagu's meta_l cycle study was 
supported 

by sampling several lakes in the Sudburiy area. These lakes were sampled for 

speciation of metals both in the water colurm and sediments. This sampling 
program was conducted to complete an intercomparison of samples collected in 

1982, 19,92 and 1993 to ‘observe the levels of the metals in sediment and water. 
Water sediment and centrifuged particulates (using Westfalia centrifuges) were 

collected from Ramsey, MacFarlane and Nelson lakes while water samples only 
were 

collected from Kelly, Clearwater, Silver, Windy, Richard and Lohi lakes. All 

water samples were filtered, extracted and preserved in the portable clean 
lab. 

At stations located at the Deep Hole on Ramsey, MacFa;rla'ne and Nelson, a 
Hydrolab 

profile for oxygen, conductivity, pl-I, temperature and depth was conducted and all 

data was recorded on disc and given to the study leader on return to CCIW. 
After 

observing‘ the temperature structure to choose sampling depths, water samples 
were 

collected mid-epilimnion and mid-hypolimnion. These depths were used to sample 
water by centrifuging up to 1000 litres of water per depth at Ramsey Lake. "f d. Water samples Macfarlane and Nelson lakes had 600 litres per depth centr_:|._ uge 
from the remaining lakes were sampled from 1 metre and bottom -2 metres. The 
depths were estimated utilizing bathymetric maps prepared for the 1982 sampling 
program and by relocating over the Deep Hole of each lake by utilizing landmarks 
established during the original study. 

A further sampling schedule was conducted during the winter months completing a 
centrifuging program which could not be completed during the specified time 

requested by the study leader during the summer of 1993.
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HEAVY METALS IN THE HUMIC WATERS OF KEJIMKUJIK PARK, NOVA SCOTIA 
LRB STUDY 82408, H. WONG 

l" f h metals in the waters of Kejimkujik Park took place during the Samp ing or eavy _ 

»- 
A 

_p 

first week of August 1993. Suspended solid samples were collected at two sites 

by centrifuging 2400 litres of water. Forty-litre water samples were also 
collected for metals analysis. 

The aim of this long-standing study is to ascertain the heavy metal input to the 
Ke imkujik watershed from atmospheric sources. The data obtained from suspended

J 
solid sampling and ongoing precipitation collection combined with local 

‘A th meteorological data will provide a "snap-shot" of the heavy metal input into
e 

park. 

Once baseline conditions have been ascertained, any deviations in heavy metal 
o ' - 

' *d ontrol fallout will be recognizable and steps can then be taken to discover an c 

the new sources.
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WATER AND SEDIMENT SAMPLING, 
HAMLLTON, SARNIA, WELLAND, TORONTO, ONTRRIO AND REDWFTER, ALBERTA 
RRB STUDY 83102, DR. Y.K. CHAU 

.v _ _. ..W , -. 

Technical Operations supported this project from September 20 — 23 and again on 
September 30 by collecting: 

1. Surface water in a four-litre Winchester filled 80% full and preserved 
with 7 ml of concentrated HCL. 

2. Sediment samples using a PONAR grab sampler which the top 4 + S cm were 
removed and stored in the glass jars provided. No treatment was 
necessary. 

The Hamilton sample was collected in Hamilton Harbour 200 m west of the shipping 
lane that leads to the Stelco Dock. At Sarnia, a site was sampled in the St. 
Clair River just off the ESSO plant. The Welland River was sampled between the 
’BF Goodrich Plant and the Cyanamide Plant at Niagara Falls. The Toronto site was 
sampled from the middle of the East Gap and the Redwater, Alberta site was 
sampled below the bridge on the North Saskatchewan River. 

REMEDIAL ACTION STRATEGIES FOR CORNWALL, ONTARIO 
RRB STUDY 83103, J. SMITH 

The purpose of this study was to collect data for the development of remedial 
action strategies for the restoration of two contaminated sites in the Cornwall 
Massena reach of the St. Lawrence River. A 

Two surveys were conducted. The first trip was in Septembfir and samples were 
collected below the Tankfarm at Cornwall, the second trip was completed in 
October-and sampling was Conducted at Reynolds Aluminum on the American side of 
the river. Sampling at the Tankfarm was completed in the following manner: 

1- A Van Dorn cast to bottom -0.5 metres for alkalinity, total phosphorus 
unfiltered and nutrients. The samples were kept cool.

‘ 

2. A Hydrolab profile to the bottom for dissolved oxygen, conductivity, pH, 
temperature and depth. - 

3. A mini-box core was collected and subsampled in the following manner:
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a) Five 10 cm benthos tubes were inserted 9 cm into the sediment for 
comunity structure. These were removed, placed in plastic bags and 
preserved with 200 ml of 5% Formalin 

b) Before removing the tubes, the top 2 cm of the rest of the box core 
was removed and placed in a glass pan. The sample was homogenized 
and placed in the following containers:

3 

i) 500 ml plastic tub 
ii) Glass pill jar 
iii) Organic jar with tin foil placed on top before the lid was 

secured 

4. For bioassays, five mini-PONARS were collected and each PONAR placed in a 

.bag and tied.“ The five bags were placed in the buckets provided and 
kept 

cool. , 

Sampling at Reynolds Aluminum was completed using the following methods: 

1. A Van Dorn bottle cast to bottom -0.5 m for alkalinity, total phosphorus 
and nutrients. All samples were kept at 4°C 

2. A Hydrolab profile to bottom for oxygen, conductivity, pH, and depth 

3. Bioassay samples were collected using mini-PONARS. Each bioassay sample 
was 22 of sediment. 

TANKFARM STATION POSITIONS 

STATION NUMBER NORTHING EASTING 

49s431o.o37 522545.999 
4984293.813 522586.608 U1!-' 

4984522 
4984510 
4984538 

Q\IG\ 

9 4984509 
11 4984591 
15 4984585 
17 4984550 
22 4984597 

Lock 4984302 
l0(BM) 4984457. 

256 
900 
150 

157 
008 
228 
391 
031 

43 
92 

522977 
522932 
522948 

522958 
523018 
523074 
523113 
523157 

522526 
522901. 

993 
007 
754 

295 
542 
082 
688 
977 

81
34



REYNOLDS ALUMINUM STATION POSITIONS 

STATION NUMBER NORTHING EASTING 

B14 
B17 
B2 
B20 
B21 

4981285 
4961404 
4981255 
4981361 
4981369 

519873 
519923 
519585 
519492 
519591

3
0 
O
6
6 
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B3 4981313 519629.2 
B4 4981298 519681.4 
B9 4981302 519541-7 
C5 4981258 520190.8 
C9 4981276 520278.0 

---—-========--@--=========----—-=======4F@---========---ir===== 

PULPMILL EFFLUENT PROJECT 
RRB STUDY 83201, DR. P. HODSON 

Technical Operations staff assisted Dr. P. Hodson with the pulpmill effluent 
project. On a bimonthly basis, Technical Operations staff travelled throughout 
northern and northwestern Ontario to various pulp and paper plants delivering 
empty barrels for the collection of effluent. 

These mills are located in small comunities such as Espanola, Terrace Bay and 
Smooth Rock Falls. After reporting to officials at these mills, barrels were 
offloaded near the effluent ponds for filling. 

These pulp and paper mills are required to ship final effluent samples to the 
Centre on a weekly basis at a rate of four barrels per week for analysis. 

Technical Operations staff will collect final effluent samples and transport them 
to Burlington at Dr. Hodson's request.
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AMITUK LAKE, CORNWQLLIS ISLAKD 
RRB STUDY 83302, R.G. SEMKIN ' 

During the weeks of June 7 and 14 the field camp at Amituk Lake was established. 
On June 8, all staff flew to Resolute Bay (Polar Shelf) to prepare all necessary 
goods and other supplementary equipment that would.be required for the successful 
completion of the second field season at the site. 

On June 9 and 10 all scientific equipment, snow machines, fuel, food and staff 
were transported by Twin Otter, owned by Ken Borak Air, to the lake. The 
equipment was transported from the lake to the field site by snow mB¢hine and 
sled where it was assembled and/or stored for future use. The accomodation 
trailer was opened and staff settled in for the next 9 weeks. A 20-foot portable 
garage was erected this year to serve as a lab for the season. 

After the camp was set up and sampling was underway, the Argo eight-wheeled ATV 
was located on a bluff 1/2 kilometre south of the camp and repaired. This 
machine was left abandoned by the field crew that was at the lake during a 

sampling trip in March after it suffered several flat tires and lost a track. 
After repairing the drive train, the Argo was pressed into service and proved to 
be an invaluable method of moving staff and equipment throughout the watershed. 

Snow cores were collected from 43 sites throughout the watershed especially in 
the snowpack areas of the creeks which flow into the lake. The sites were chosen 
so the cores were 60 cm to 1.5 m in length although the snowpack was in excess 
of 3 metres throughout the basin. The cores were sampled for pH measurements, 
metals and organic analysis. 

Nine sediment cores were collected from three stations in the lake, subdivided 
into 1 cm sections and stored at 4°C or frozen depending on the analysis to be 
done on the samples. The sediments were analyzed for metals, organics and grain 
size. The sediments were quite different from those found in southern Canada. 
These sediments were light brown over light greyish brown with layers of 
desiccated dark brown material. There was also several sulphide varve throughout 
the length of the core. 

Sediment trap moorings were deployed at the same sites as the cores were 
collected and left in position for the duration of the season. They were then 
retrieved and stored at the field site until next year. 

The MET station was monitored and the instrumentation changed since the sensors 
had been in continuous use for a year and were in need of recalibration.
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runxsr LAKES WATERSHED 
RRB LRTAP STUDY 83302, R.G. SEMKIN 

The Turkey Lakes Watershed Study is an ongoing project monitoring 
the movements 

and effects of Long Range Transport of Airborne Pollutants (LRTAP) on the 

sensitive aquatic ecosystems of the watershed. The chemical and hydrological 
monitoring of the study area was begun in 1980 and has been supported by 

Technical Operations staff throughout this period. 

The study site is located on the Canadian Shield 50 km north of Sault 
Ste. Marie 

and 25 km east of Lake Superior. The watershed consists of five small lakes from 

6 ha to 52 ha in size. The area is in the very rugged Algoma Highlands, totally 

forested, uninhabited and receiving the highest amounts of precipitation in 

Canada, east of the Rockies. 

Technical Operations‘ staff support. consisted of one full-time technician 
stationed in Sault Ste. Marie. Equipment support included one full-time 4+wheel— 

drive vehicle used for transport to the study area. A second 4-wheel-drive 
vehicle was utilized during the winter months. In addition, 4 snowmobiles and 

4 all-terrain vehicles were supplied and maintained for use as 
transportation 

throughout the watershed. All tools, sampling and safety equipment for the study 

were also supplied. 

A security system on the camp at the work site and a 2-way radio system 
were 

operated by Tech. Ops. staff and maintained by Quattra Communications in Sault 
Ste. Marie. ‘All roads and trails in the watershed were maintained, with 
assistance from the Canadian Forestry Service at Sault Ste. Marie. 

The Department of Fisheries & Oceans support consisted of six small aluminum 
boats and one canoe (14 - 16 ft.). One outboard motor and items to make the 
boats safe and operational were also supplied. Tech. Ops. supplied 2 electric 
motors. 

Tech, Ops. staff supported Rivers Research Branch staff in chemical and 
hydrological monitoring of the watershed, Hydrological monitoring consisted of 
gauging and sampling seven stream locations throughout the Watershed on a weekly 
basis. The samples were analyzed for numerous chemical parameters. Five lakes 
were sampled on a bi—weekly schedule for the same chemical parameters with the 
exception of the spring and fall when they were sampled once a week. During the 
winter, snow cores were collected at 14 locations on a weekly basis. During the 

year, rain and snow volume samplers (Nipher) were measured and changed weekly. 
.Isco samplers were installed at two locations in the watershed in early February 
and operated year round. Samples were collected every 12 hours. 

To supplement hydrological and chemical data, a full meteorological station and 
solar radiation unit were operated on a year round basis. A new MET III system 
is in operation. This system allows data to be dumped to a disc on site and 
generates a backup disc. The data disc is shipped to CCIW each.month and on site
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data processing is performed. The MET III system also allows MET program changes 
to be made on site and the MET datalogger can be erased to provide continued use 
with no interruption of data collection. This system was upgraded this fall to 
include a UVB sensor with continuous data recorded on the Campbell datalogger. 

Additional staff support was provided during the intensive Spring Runoff period 
from March to April. p

' 

In October 1991 a camper lab was delivered and set up at the Batchawana Lake site 
for storage of sampling equipment used in the area of the lake and a working 
space during the intensive runoff period. Solar power was provided to the Camper 
to continuously charge a 12 volt battery which was used to power the furnace and 
the lights. The camper was moved this past sumer to a concrete pad and a snow 
roof constructed to stop deterioration of the original roof due to heavy snowfall 
and rain. The camper has been outfitted with dry food supplies, a portable 
cooking stove, candles, matches and a solar blanket which can be used in 
emergency situations. 

Additional tasks added to the project and work for the future include: 

1. A monitoring station for soil temperatures, soil moisture and air 
temperature at the Batchawana Lakes which utilizes a Campbell datalogger 
and storage can. The system is monitored and data processed by Tech. Ops. 
staff " 

2. A large 2-metre static snow collector was set up at the MET Hill site to 
be sampled on a weekly basis during the winter months. Samples were 
chemically spiked and shipped to CCIW 

3. Service was provided by Tech. Ops. to 2 Campbell dataloggers, 3 storage 
S modules and 5 solar power panels 

4. A snow melt cave constructed at the Batchawana Lake location has been put 
into service. Samples were collected by an automatic Isco sampler powered 

- by a solar power panel during spring runoff conditions. In addition, at 
this same location, a bulk precipitation sampler was installed and 
serviced year round on a weekly basis 

All maintenance and repairs to equipment, buildings and vehicles were performed 
by Tech. Ops. staff. 

This past year, 2 portable radio systems were purchased for the Turkey Lakes 
Watershed and will be used by personnel when working alone. These radios allow 
calls to be made to Sault Ste. Marie from anywhere in the watershed. 

During the summer months, all snow bridges in the watershed were repaired and 
some were rebuilt. The main road to the camp had the brush cut back ten feet on 
both sides which improves visibility.



§ 

FROZEN EFFLUENT FOAM AT HINTONI ALBERTA



118 

NORTHERN RIVERS BASIN STUDY 
RRB STUDY 8-3304, DR. B.G. BROWNLEE 

Between February 8 and March 19, Technical Operations staff supported the 

Northern Rivers Basin StudY (NRBS) by samPling the Athabasca River and its 

tributaries from upstream of Hinton to the 27th baseline cabin, mile 
118 in Wood 

iBuffalo National Park (WBNP). The following is a list of the sampling locations: 

. Athabasca River u/s Hinton 
- Hinton Combined Effluent 
. Athabasca River at Weldwood Haul Bridge 
. Athabasca River at Obed 
. Athabasca River at Emerson Lakes 
. Athabasca River u/s Berland River 
. Berland River at the Mouth 
. Athabasca River at Windfall 
. Alberta Newsprint Effluent 
. McLeod River near the mouth 

11. Millar Western Effluent 
12. Whitecourt Sewage Effluent 
13. Athabasca River near Blue Ridge 
14 . Pembina River 
15. Slave Lake Pulp Effluent 
16. Lesser Slave River near the mouth 
17. ' Athabasca River at Athabasca . ., 

I-' 
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18. Athabasca Sewage Effluent 
19. Athabasca River at ALPAC Site 
20. Athabasca River, Water Treatment Plant 
21. Sewage Treatment Plant 
22. Clearwater Site 
23. Suncor Plant 
24. Athabasca River, 27th Baseline Cabin 

At each of the above sampling locations the following tasks were completed: 
Suspended sediment was collected using Alfa—laval centrifuges. »The centrifuges 
were run at a flow rate of 41/minute for a period of 24 hours at river and 
tributary' sites and .4 hours at- effluent sites. Two 20#litre samples of 

centrifugate were collected at each site. Samples were extracted using DCM by 
the pressure container method. Samples were composited throughout the sampling 
period. At each site, one 42 glass container of centrifugate was collected for 
chlorophenols; as well, 1 litre of whole water and 1 litre of centrifugate water 
was collected for nonfilterable residue. Sediment sampling was attempted at all 
stations but due to bedrock or cobblestones were unattainable. The 27th baseline 
site consisted of compacted sand which made PONAR grabs slightly effective by 
lightly scraping the sand bottom; this was the only site where sediments were 
collected. _

I
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Sampling between February 8 and March 5 consisted of two crews utilizing R.V. 
motor homes. Staff used the R.V.'s as transportation as well as living quarters 
for the majority of the field trip. Extreme cold weather (—35°C) caused the 
R.V.'s to freeze and become uncomfortable, especially at night; otherwise they 
provided an excellent permanent shelter for long hours of nearby centrifuging. 
The second phase of sampling allowed staff to stay in motels in Fort 

McMurray 
with the exception of one night when a Park Warden's cabin in WBNP was 

used. 

ALBERTA 01L SANDS NANZGEMENT STUDY 
Rnssruny 83304, ma. B.G. BROWNLEE 
mus STUDY aaaos, DR. R._A. BOURBONNIERE 

Technical Operations staff again supported the Panel of Energy Research and 
Development (PERD) project. The study was designed to generate a predictive 
model which can be used to develop ideas for the management of the Alberta 

Oil 

Sands. The objective of this work is to determine presence, pathways and effects 

of polycyclic aromatic hydrocarbons (PAHs) which may be released from existing 
and planned oil sands development. 

Two trips were conducted to the Alberta tar sands in support of PERD between 
the 

dates of May 17 - June 5 and August 23 — September 15. The sites sampled and the 
.samples taken were the same for both trips. An attempt on the second trip to 
sample the Birch River was unsuccessful. Following, is the list of sampling 
sites for the PERD study: 

. Clearwater River Tributary 

. Poplar Creek Tributary 

. Steepbank River Tributary _ 

. Muskeg River Tributary 

. Beaver River Tributary 

. McKay River Tributary 

. Horse River Tributary 

. Ells River Tributary 
. Transact 1-Athabasca River Upstream of Horse River 
. Transect at Mile 20.8 

11. Transect at Mile 25.0 
12. Transect at Mile 33.0 
13. Transect at Mile 37.0 
14. Transect at Mile 56.0 
15. Transect at Mile 82.0 

I-' 
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Suspended sediment was collected from each site using an Alfa-laval centrifuge. 
Turbidity tests were taken.prior to sampling to determine how long the centrifuge

* 

would have to operate to collect a minimum of 20 grams of wet particulate matter. 
At all transects, five sites were chosen across the river for sampling, while at
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tributaries, only one site was centrifuged. The centrifuges were run at a flow 
rate of 4!/minute. Raw water samples were collected for major ions, Seston, POC, 
conductivity, pH and turbidity analysis. Centrifugate water was also taken for 
methylene chloride extractions. 

In addition to the aforementioned, conductivity and temperature readings were 
taken at eleven sites across the river at each transect. At the onset.of each 
field trip, a biodegradation experiment was conducted. 

On August 30, the Athabasca River was gauged at mile 40 using a Price Flow Meter. 

NORTHERN ALBERTA LAKES CORING SURVEY 
RRB STUDY 83305, DR. R.A. BOURBONNIERE 

Technical Operations staff supported this study by assisting with the collection 
and sectioning of bottom sediment cores from three lakes in northern Alberta; 
namely, Legend Lake, Lake Athabasca and Weekes Lake. 

The base for operations was the Wood Buffalo National Park Office in Fort 
Chipewyan. The lakes sampled in the study area were visited by helicopter. The 
Bell 222 is a large helicopter with considerable capacity for passengers and 
cargo and proved quite adequate for.this task. Legend Lake, on the Birch River 
Plateau, was sampled as the helicopter transitted from the Edmonton Municipal 
Airport to Fort Chipewyan on March 23; Lake Athabasca and Weekes Lake (located 
on the Alberta-Saskatchewan border approximately 70 nautical miles NNE of Fort 
Chipewyan) were sampled the next day. The coring was done using the ten- 
centimetre Technical Operations corer developed by this Section. Five cores 
were collected from each lake. Three cores were required for contaminant 
analysis including PCB's, organochlorines and. hydrocarbons; One core was 
collected for dating and another for sedimentology/photography. In addition, 
approximately three litres of sediment were collected from the Slave River near 
the downstream end of an island near Hay Camp for organic contaminant analysis. 
Contaminant analysis of the core sections was done in Edmonton. 

Coring operations were completed with the assistance of personnel from the 
Alberta Environment Water Quality Monitoring Branch who provided logistical 
support through their lab in Edmonton, arranged for the use of a provincial 
government helicopter for three days to transport equipment and personnel within 
the study area and provided field support and most of the equipment used during 
the operation.
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"STATION POSITIONS 

STATION NAME LATITUDE N. LONGITUDE W; 

Legend Lake 57° 24' 41" 112° 55' 53'? 

Lake Athabasca Site #1n 59° 02' 42" 110° 13' 25" 

Weekes Lake 59° 42' 52" 110° 01' ll" 

Sl_ave Ri-ver 59° 29' 33" 111° 26 ’ 18" 

Iiin=========——————j—=======__————jh—======Qg————fi—n======——————i======§—— 

PARTICLE sxzn SAMPLING, ATHABASCA, FRASER nrvxns, ALBERTA 
RRB STUDY 83307, DR. B.G. KRISHNAPPEN 
Q-Ai-—-========__Q-5i-n==========--i1-=======-——--=======-P--i—======= 

The purpose of this study was to determine the fate of wood fibre and 
organic 

contaminants generated by several pulpmills along the Athabasca and Fraser 
rivers. Two surveys were completed on the Athabasca River--February 9 

- 13 and 
September 13 - 21 and one survey was completed on the Fraser River September 22

— 

October 1. 

During the February survey, five transects were sampled on the Athabasca River 
at the following locations: V

. 

. A control site upstream of Hinton called Entrance 

. Upstream of the bridge near the Obed Mountain Coal Company 

. Upstream of the Emerson Lakes bridge 

. Downstream of the confluence of the Athabasca and Berland rivers 
Downstream of the bridge near Windfall 

Ulnbh-Ikdl-' 

During the September survey, four transects were sampled on the Athabasca River 
at the following locations: 

A control site-upstream of the Weldwood mill outfall at Hinton 
A site downstream of the Weldwood mill outfall above Haulbridge 
From the bridge used by the Obed Mountain Coal Company 
From the bridge near Windfall 

ahh-IN!-' 

The Fraser river was sampled from the following locations: 

The bridge on Highway 97 crossing the Nechako River 
. The bridge at the Northwood Pulpmill 
. Downstream of Prince George at Stoner 

Upstream of Quesnel at a site used by BC Environment 
nbb-IN!-'



NOB 

NE 

zO 

EDD 

UZHHHHQ 

MHENH 

NEH“



127 

During the surveys, at each transect the following sampling was attempted: 

. Measure the width of the river from bank to bank 

. Complete current flow measurements 

. During the winter, measure ice thickness 

. At selected sites the Malvern was used for particle sizes 

. A P72 water sampler collected water for suspended sediment 

. A few drops of water were collected on a slide for microscopic analyses 
Water temperature was taken 

. A sediment sample was collected at back eddies during September and a 
mini-PONAR was attempted through the ice in February 

(D\lO\U'I|>Ull\)l*-‘ 

This was the first year of a five-year project on the Fraser and Athabasca rivers 
for this type of survey. 

ICE JAM STUDIES, SAINT JOB RIVER, NEW BRUNSWICK 
RRB STUDY 83309, DR. S. BELTAOS 

Technical Operations staff returned to the Saint John River, New Brunswick to 
work on the ice jam study. A week was spent at the same location visited in 
August 1991. This will be the area of study for the foreseeable future. In past 
years, two to three trips a season were made to the study area--one or two by Dr. 
Beltaos with RAB personnel and one by Technical Operations staff in the sumer 
to survey cross—sections established during the previous trips. 

This year, two trips were made by Technical Operations staff, April 10 to 21 and 
August 16 to 29. Work performed on the spring trip included current metering; 
water sampling for sediment loading; levelling of river profiles; tying-in of 
profile points to TBM's; launching the ice jam profiler and ice observations, 
including tape and weight measurements as ice flowed after the jam broke. Three 
vehicles were used. Personnel included Dr. S. Beltaos and Robert Stephens of 
RAB, Y. Desjardins, TOS, RSB and Mr. Brian Burrel of the New Brunswick Ministry 
of the Environment. 

With the addition of Mr. C. Lomas of TOS, RSB, the summer trip included the same 
personnel as above and only one vehicle. The work included: levelling, cross- 
sectioning, daily tape and.weight measurements, levelling to check gauge stations 
and profile elevations at the upper reach of the river. Measurements with the 
Malvern were made at the following three bridges: Clair, Edmunston and Saint- 
Leonard. Water samples were taken at each Malvern sampling point. 

On both trips, four days were used for travel and an average of ten days were 
used at the end of the trip to complete calculations and write reports.
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SUSPENDED SEDIMRNT SAMPLING, TORONTO AND KINGSTON, ONTARIO 
RRB STUDY 83311, DR. J. MARSALEK ' 

Four urban stormwater ponds located in the greater Metropolitan Toronto area were 
sampled five times throughout the field season. One pond is located in the 
Colonel Samuel Smith Park Conservation Authority, Etobicoke. The second and 
third ponds-—Tapscott and Unionville, are located in Scarborough and Markham, 
respectively. The last pond is located in the Heritage Estates vicinity of 
Richmond Hill. 

At three sites in each pond--inlet, outlet and. mid-pond, approximately' 2 

kilograms from the top 2 - 4 cm of bottom sediment were collected with an Ekman 
dredge. All ponds were sampled for bottom sediment between the dates of February 
23 - 25, March 17 - 19 and August 16 - 19 with the exception of Colonel Samuel 
Smith not being sampled in March due to unsafe ice conditions. The mud was 
stored in plastic bags and kept cool until it was returned to CCTW for analysis. 
At each pond, three sites were centrifuged using a Westfalia separator. The 
three sites chosen were also at the inflow, the outflow and mid-pond. The 
centrifuges operated at a flow rate of 6 litres per minute until at least 15 
grams of suspended sediments had collected in the bowl. Water was pumped using 
a submersible #5 March pump from approximately mid-water column. All ponds were 
sampled in May and August for suspended particulates. Colonel Samuel Smith, 
Heritage and Tapscott ponds were also sampled in March. 

The cube van was used on this project and proved useful for transporting the 
three centrifuges, tubing, generators and other miscellaneous field gear. An 
inflatable Avon raft was required to sample mid-pond due to pond depth and soft 
bottom. Three Technical Operations personnel assisted with this study together 
with T. Mayer, A. Jurkovic and E. Del Reyes, RRB and F. Dunnett, RAB. 

Technical Operations also supported this study with the collection of suspended 
sediment samples from the urban runoff retention pond behind the Cataraqui Mall 
in Kingston and assisted with the installation of several data loggers in the 
study area. ~ 

On November 5, 1992, a Westfalia separator was used to collect suspended sediment 
from the inflow and outlet of the pond in approximately 1.5 metres of water. A 
bottom-mounted. Hydrolab datalogger and an Optical Backscatter Sensor with 
Brancker logger was then installed in the inflow. A.group of people from Queen's 
University responsible for this study were given a demonstration of the proper 
care and cleaning of the Hydrolab/OBS equipment, a task they would perform on a 
weekly basis until the equipment was removed in December. 

On March 9, 1993, another trip was made to the pond to drive two square 4" 
aluminum tubes into the bottom through the ice to serve as mounting poles for the 
reinstallation of the Hydrolab/OBS equipment at the inflow and the outlet later 
in the spring. Sigma water samplers were installed into locked boxes located on 
each of the two input channels. A Campbell data logger was installed to log rain
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event data from rain gauges and float pots located in each of two settling wells 
and to provide a telephone data link between the site and the university. 

GROUNDWkTER 
RRB STUDY 83403, K. NOVAKOWSKI 

Technical Operations supported Groundwater throughout the year in the field and 
lab with one fulletime technician and additional personnel when required, 

In late 1992 Groundwater acquired a drill rig which TOS staff maintained and 
trained on during the.year. Drilling operations were conducted at CCIW for 
preliminary studies into the possibility of heating and cooling the building with 
groundwater. . 

Drilling operations were conducted at Chippewa for a soil gas survey with 5' 

holes being drilled every 60 m for approximately 2 km and 5 permanent piezometers 
being drilled to bedrock. 

A soil gas survey was conducted during three weeks in June at various sites in 
the Lindsay and Pickering areas. 

Eighteen monitoring wells were installed to bedrock on Brock University campus 
for a field study site for the Hydrogeology Department. 

Drilling operations were conducted at Pt. Pelee National Park in order to conduct 
a groundwater survey for contaminants. 

Tech. Ops. support was used for regular monitoring, tracer tests and maintenance 
at the field site in Clarkson and the collection of gas and water samples at 
monitoring wells in the Niagara Falls area. T 

Tech- Ops. staff supported Ed Harvey of Waterloo University monitoring and 
installing piezometers in Hamilton Harbour. 

Technical Operations Section also supported this project with the installation 
-of a temperature logger mooring in the Trick Creek Quarry on County Road #31 
about six miles east of the Town of Bayfield. A study by the Ontario Ministry 
of the Environment is planned to determine the effects of the development of this 
gravel field and the subsequent collection of water in the gravel pit on a very 
sensitive trout spawning stream originating in the centre of the gravel field. 
The loggers will record the temperature fluctuations occurring in the existing 
pit through the summer and.winter months preliminary to groundwater studies which 
will determine if further expansion of the pit and the subsequent production of 
larger bodies of warm water will adversely affect the stream ecosystem. 

Three Brancker loggers were placed in line evenly spaced through the water column 
in June. In November the mooring was lifted and reinstalled with fresh loggers 
to collect data through the winter months under the ice.
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QUILL LAKE, sAsKAf.1‘cHEWAu 
RAB swim? 254302, DR. M.A. DONELAN -

' 

Technical Operations supported this joint study between NWRI and NHRI, Saskatoon. 
In late June, tower sections, bracketry and electronic instrumentation was 

t. 
delivered to Wynyard, Saskatchewan. NHRI personnel were responsible for erec ling 
andwsecuring seven towers in Big Quill Lake. Instrumentat-ion was done by R_SB 

' 
' ' 7 d t by Engineering staff and regular maintenance and data <1!-_1mPlng was carrie ou 

NHRI staff throughout the study period. In mid-October, TOS staff assisted in 

the d}is'mantling and retrieval of the towers and transport of the towers to 

Saskatoon where they will be stored for the winter awaiting another study in 
' ' 

i ‘ t season 1994. Electronic instrumentation was returned to NWRI for pos 
calibration . 

As additional task, empty barrels were delivered to the Kimberly Clark paper 
mill at Terrace. Bay, Ontario on the. way west and full barrels were picked up on 
the return to CCIW for Mr. R. Robinson, RRB.
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EFFECTS OF TOXIC CHEMICALS ON COLONIAL WATER BIRDS 
CANADIAN WILDLIFE SERVfCE, DR. V.W. WESELOH 
RSB STUDY 86301, B.H. MOORE 

_ _ 
W H 

Technical Operations staff supported the Canadian Wildlife Services 1993 field 
season. The CWS field program covered a huge research area, with several 
different studies. TOS support again went to the main study of colonial water 
birds such as Gulls, Terns, Cormorants and Osprey nesting on the Great Lakes and 
connecting waterways. 

The purpose of this program was to determine, or aid in the determination of, how 
various factors constitute biological effects of toxic chemicals in these 
species. The majority of the research was done on eggs and chicks (mid-April 
through mid-July). Because of the very short field season in which to collect 
the needed data and the large sampling area, field teams were kept very busy. 
During this time, many colonies covering all of the Great Lakes and the Kawartha 
Lakes were studied. Several visits to each colony during nest building, egg 
laying and chick rearing were needed. This, plus the fact that different 
colonies throughout the Great Lakes and different bird species start nesting at 
different times, added to the tight scheduling of field trips. 

Osprey data was collected from the North Channel and the Kawartha Lakes. Several 
fish species known to be part of the Osprey's diet were also collected for 
analysis. Twice a week, shoreline surveys of Hamilton harbour and the east end 
of Lake Ontario (Bronte to Grimsby) were conducted to determine bird species, 
movement and feeding patterns. Three small bird blinds were constructed at the 
Centre then moved to observation sites at the lagoons just east of the Centre in 
Hamilton Harbour. A large barge moored in one of the Hamilton Harbour lagoons 
was used for an intensive Caspian Tern Study. A similar study was conducted at 
the Toronto spit. 

Sixteen field trips supported by TOS were made during the season to the various 
colonies requiring over a thousand kilometres of trailering and 903 nautical 
miles of boat steaming. The small (17') survey launch THUHDERBIRD was utilized 
for transportation to the many bird colonies throughout the Great Lakes. Because 
of the shallow water depth (research area) in the Kawartha Lakes, a 14' car 
topper with a 9.9 hp outboard was used for all trips. All of the scheduled tasks 
were successfully completed without mishap.
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ST. LAWRENCE RIVER WATER QUALITY STUDY 
ENVIRONMENTAL QUALITY BRANCH, ONTARIO REGION, H. BIBERHOFER 
RSB STUDY 86301, B.H. MOORE 

Two different types of work were undertaken on this study, The first was a 
sediment survey from the launch ramp at Cornwall and working downstream to Gray's 
Creek. Particular interest was shown and more intense work done in the areas 
adjacent to the launch ramp, the tankfarm and from Courtauld's eastward to Gray's 
Creek. An Atlas sounder with an outboard transducer was used to map the bottom 
and to attempt to identify the sediment. An underwater video camera on a frame 
was used to look at the bottom and to show the depth and stiffness of the 
sediment. Positioning was done with GPS using a differential correction. 

The second part of the study was to install 4 moorings in the St. Lawrence River 
to collect data from Seastar extractors and sediment traps suspended below the 
moorings for development of sampling strategies to assess the transboundary flux 
of contaminants in the Cornwall/Massena Reach. Two moorings were placed 
equidistant across the river below the Cornwall Power Dam and the other two 
moorings were placed equidistant towards the south shore from the Cat Island 
ShOal 3 

The two moorings inshore of the Cat Island Shoal were retrieved in mid—November 
while the two moorings below the dam were left in throughout the winter. 

WOLFE_ISLAND WATER QUALITY SAMPLING STATION 
.ENVIRONMNTAL QUALITY BRANCH, ONTARIO REGION, H. BIBERHOFER ’ 

RSB STUDY 86301, B.H, MOORE 

During September, TOS divers travelled to Kingston to work at the Water Quality 
sampling station on the south side of Wolfe Island. The purpose of the trip was 
an annual inspection. A diving inspection of the pumps, hoses and intakes found 
the pump table overturned (possibly a result of entanglement with a boat anchor). 
All three pumps were identified with the plugs inside the shed and a mix=up in 
the hoses between the pumps and the intakes was unravelled. The concrete cap, 
installed in 1992, showed no sign of deterioration.
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COMQN-USER SUPPORT 
RSB STUDY 86302, M.R. MAWHINNEY 

FIELD STORES
i 

Field Stores are operated by the Research Support Branch for the use of the 
branches within the National Water Research Institute, other groups within the 
Department of Environment and the Department of Fisheries & Oceans. Outside 
agencies such as provincial governments and universities also use the stores 
facility when arrangements are made with the Head of Technical Operations 
Section.

_ 

Field Stores_are supervised and operated by Y. Desjardins who is assisted by T. 
Gilliss, T. Breedon and other technicians, when on field assignments or during 
inventory. 

Field Stores personnel issue field project leaders with a variety of equipment. 
Safety, sediment sampling, water sampling, Survey and laboratory equipment is 

used. When returned, this equipment is inspected for damage and re-issued. 
Inventory is maintained for availability and accounting. 

Passenger vehicles are scheduled and issued through Stores. Eight (8) station 
wagons and an eightepassenger van are available to NWRI personnel and to other 
CCIW employees after approval from the Head of Technical Operations Section. 

RIGGING SHOP 

The Rigging Shop was supervised and operated by C.J. Lomas and assisted by T.C. 
Gilliss. 

Early in the year, fire-proofing upgrading was required in the lower warehouse 
area, This required removal of equipment from the Rigging Shop area as well as 
Field Stores which required careful logistical planning to make these facilities 
available to clients without any great inconvenience. Adjustments were made to 
normal maintenance scheduling as well as down-sizing shop facilities. This 
project allowed for a major house—cleaning which is ongoing. 

Rigging shop staff are responsible for the care of shop facilities, warehouse 
storage, outside storage shed, WAVES research tower and long-teruxoutdoor storage 
areas as well as maintaining all mooring equipment, buoys, generators, power 
tools, winches, forklifts, crane truck and various other pieces of research
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equipment. Several new acquisitions have expanded the services available from 

the Rigging Shop. Staff in the shop area are also responsible for delivering 
scientific equipment to major ships throughout the Great Lakes Basin and 

the St. 

Lawrence River, erecting towers, operating boats, heavy trucks and forklifts. 

vsaxcgss 

Each unit in the fleet has been utilized continuously throughout a busy 
field 

season. Downtime on any vehicle has been minimal, 

The extensive areas covered ranged from western Canada, Ontario, Quebec 
and some 

of the Maritime provinces and some parts of the U.S. with the farthest 
points 

travelled being Milwaukee, Wisconsin and Boston, Massachusetts. 

Present plans call for the replacement of some NWRI vehicles due to 
exceeding 

mileage and age limitations, extensive mechanical repairs and one major 
accident. 

Vehicle information and records are entered on a Fleet Management System on
a 

“ ' 
' 

" l d ll rs 
monthly basis. These records consist of total mileage travelled, fue o a , 

zfuel consumption, oil consumption and oil dollars spent for each unit. These 

records are submitted to Ottawa throughout the year, as required. 

Starting in the new year, there will be a new system in place for completing a 

biweekly vehicle inspection on each unit. This will consist of a thorough 
interior, exterior and engine inspection followed by a brief road test to 

ensure 
each anfi every vehicle is fit and roadwortHY.'“”"’” 

““‘“” 
S ~*
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DIVING OPERATIONS 
RSB STUDY 86303, F.H. DON 
==--Q---ii=======q---i=====----ii_=======Q--i=====!---=== 

The Diving Operations Unit of Technical Operations Section provided national 
support to various scientific studies in areas of diver certification, 
inspections, installations and retrievals, sample collection, photography, 
television surveys with video documentation, equipment demonstrations/trials, 
search and recovery, lectures and diver training. The Diving Operations Unit 
supported 19 divers at Burlington. A total of 398 accident free hours were 
logged in support of scientific projects for: NWRI, C&P, Environmental Quality 
Branch-Ontario Region, BINST and GLLFAS, DFO. An additional 160 hours were 

logged during the winter training program in the pool. 

A total of 22 hours was logged on MURV, the remotely operated mini-ROVER 
underwater camera system. MURV has been rebuilt, making it larger and more 
versatile. It has a 15 pound payload capacity, imaging sonar, one thousand foot 
depth rating, improved low light level pan/tilt colour video camera and a 

two—function.manipulator arnu Video signals are recorded.on.high resolution 8 m 
metal video tape and sonar signals are recorded on DAT. The Dive Shop has the 
capability to edit and copy all raw footage for scientific purposes into any 
format desired. 

F-H. Don, the Head of Diving Operations, represented research/scientific diving 
as a member of the CSA Standards Technical Comittee on Diving Safety and the 
Ontario Construction safety Association Task Force onfl"Diving in Contaminated 
Environments".

‘ 

The annual meeting of the Department of Environment Diving Safety Comittee was 
held in April in Cornwall, Ontario. This neeting completed changes to the 
Departmental Diving Safety Directive. Printing of the new directive revisions 
"was completed in August with distribution to all DOE divers in September. 

The Diving Operations Unit has a complete inventory of modern diving and diver 
support equipment which, when used and operated by highly skilled TOS divers, can 
complete even the most difficult of sub-sea operations. 

Projects supported during 1992/93 included: 

STUDY NUMER STUDY TITLE 

82012 iRukavina, Lake Ontario (west end), Cornwall 
82112 Murphy, Sault Ste. Marie, Hamilton Harbour 
82202 Charlton, Hamilton Harbour 
82105 Reynoldson, Hamilton Harbour 
82107 Zeman, Hamilton Harbour H 

86301 Water Quality Station, Wolfe Island 
86304 Outside Agencies: 

e.GLLFAS, DFO, Fitzsimons, Fish Habitat 
- BINST, DFO, Hull inspections
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PRODUCTIVE CAPACITY OF FISH HABITAT 
GLLFAS, DFO, V. CAIRNS, J. FITZSIMONS 
RSB 86304, P.M. HEALEY 
-pq-p--qi-ii—========q-p---ii-===========_--ii==========-—--- 

This project was a continuation of past studies to investigate the factors which 
affect fish and fish habitat associations in Great Lakes areas of concern, 
thereby addressing the terms of the 1988 Great Lakes Water Quality Act Annex 2. 
The long—term objectives of the work include: 

1. 
A 

To develop habitat assessment and analysis methods (based on GIS 
technology) which integrates biological, chemical and physical components 
of the ecosystem 

2. To develop predictive models of fish habitat requirements in relation to 
A fish production for use as management tools in the assessment of proposed 

changes to fish habitats throughout the Great Lakes 

3. To evaluate fish habitat restoration methods 

Technical Operations provided diver, diver equipment and underwater televis1on/ 
video support to this study. 

TECH. OPS. DIVE SUPPORT - GLLFAS, DFO 

DATE 

April 6 
April 28-29 
April 30 
May 11 s. 13 
May 17 
June 7 
August 16-19 
August 25 
Sept. 13-1'7

/ 

November 15, 16 
October 13, 14 
November 22-24 

LQCATION 

50 Point 
Dunkirk, New York 
Pt. Weller 
LBX 
Lax 
Lax - Surveying 
Eastern Lake Ontario 
Lax 
Eastern Lake Ontario 
Rochester, N.Y. 
Kingston 
Kingston 

REMARKS 

Retrieve temperature loggers 
Mooring search and fry release 
Site survey 
Artificial habitats 
Artificial habitats 
Artificial habitats 
Site surveys 
Artificial habitats 
Install egg traps/temp. loggers 
Site survey 
Retrieval of egg traps/loggers 
Retrieval of egg traps/loggers
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OTHER OUTSIDE AGENCIES 
RSB STUDY 86304, P.M. HEALEY 
ImImIIIéIiIi==========IIIIIIIIIIIIIiHII==========-I!-II-III-III-============I-pnq-III-I-in-=========! 

During the field season, Technical Operations staff supported a number of other 
agencies on various NWRI joint projects. Following is a list of this support: 

AGEICY SU?PORT 

University of Waterloo, Dr R.L. Thomas Piston Cores 

University of Waterloo, Mr E. Harvey_
1 

Piston Cores
I 

University of Waterloo, Ms L. McCarthy Benthos Cores 

University of Waterloo, Mr R. Drimmie Piston Cores W 

University of Maryland Water sampling ans Fish Trawls 

University of Toronto, Dr. G. Sprules Zooplankton Net Hauls 

Indiana University BOX COI8S 

Brock University Groundwater Sampling 

McMaster University Hamilton_$arbour Sediment Samp line 

University_o£ British Columbia Chain Lake Water Sampling H 

Ontario Ministry of the Environment Zooplankton Sampling, 

University of Guelph Water Samples 

Ontario Ministry oi the Environment pqroundwater Sampling 

Parks Canada Groundwater Sampling 

Atomic Energy of Canada Lt¢,, Ms. L. Chant Water §smPl¢B 

U.S. Environmental Protection Agency fiater Samples 

Bayfield Institute, DFQ W gull Inspection 

State University of New York Mooring RetrieyalM_, 

Chesapeake Bay Biological Station Fish Irayling 

cnsnn, NCAA, Ann Arbor, Michigan, Mr. N. Eqlly Mooring Retrieval 

Qtmospheric Environment Service, Dr. B Rerman qater Samples 

U.S. Fish & Wildlife Service, Mri R. O 1 Gsrbam
7 

Moorings _ 

California Institute of Technology Air Sampling
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