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INTRODUCTION  

The International Rainy Lake Board of Control (IRLBC) and the International Rainy River Water 
Pollution Board (IRRWPB) report jointly to the International Joint Commission (IJC) in the fall and 
spring of each year. Both reports address activities and basin issues of interest occurring since 
the previous report and may include sections on specific topics under review by the Boards. The 
fall reports focus on environmental quality and related issues, while the spring reports provide 
more detail on the regulation of Namakan and Rainy lakes over the previous calendar year. 
 
The business of the two Boards continues to be conducted cooperatively, with joint conference 
calls throughout the year. Joint meetings were held in Fort Frances, Ontario in August. These 
included a public meeting held on August 14th, a meeting with the dam operators (H2O Power 
LP and Boise Inc., a meeting with resource agencies and a tour of Rainy Lake and Kettle Falls 
Dam. In attendance from the IJC were Commissioner Richard Moy, and engineering advisor 
Mark Colosimo, engineering advisor Nick Heisler participated in most meetings by 
teleconference.  

 
2 

 
AMBIENT ENVIRONMENTAL MONITORING 

2.1 Water Quality Monitoring (MPCA)   
 

Intensive Watershed Monitoring: 
In order to effectively sample streams throughout the state, the Minnesota Pollution Control 
Agency (MPCA) instituted the Intensive Watershed Monitoring Plan (IWM) in 2006.  This 
component of the Major Watershed Restoration and Protection Program (WRAP) is designed to 
assess the aquatic health of an entire major watershed through intensive biological and water 
chemistry sampling. 
 
The IWM utilizes a ‘pour point’ method of sampling; this systematic sampling near the mouth of 
watersheds of different size scales is used to measure the condition of the upstream watershed 
in an unbiased way.  Monitoring encompasses physical, chemical and biological parameters.  
This intensive approach allows assessment of the watershed for aquatic life, aquatic recreation, 
and consumption of fish taken from Minnesota waters of the waters in each of the state’s 84 
major watersheds on a rotating 10 year cycle.  These uses are assessed to make sure that the 
goals of the Clean Water Act are being met; having “fishable, swimmable” waters. 
 
The main objectives of the IWM Strategy are to determine the condition of all watersheds 
throughout the state for a variety of indicators, to locate watersheds with impairments, to 
provide information for the stressor identification/Total Maximum Daily Load processes, and to 
monitor conditions over time. 
 
For more information about the MPCA’s WRAP and IWM please follow this link: 
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/surface-
water/watershed-approach/watershed-approach.html 
 
Little Fork River Watershed: 
Major Watershed Restoration and Protection Program (WRAP) - MPCA  

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/surface-water/watershed-approach/watershed-approach.html�
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/surface-water/watershed-approach/watershed-approach.html�
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2008 - Intensive Watershed Monitoring began, completed in 2010 
2010 – Monitoring and Assessment Report completed 
2011 – Stressor Identification began, completion expected in 2012 
2012 – Watershed Modeling Complete 
2012 - Little Fork and Big Fork Sediment Transport Study began, completion expected in 2014 
 
For More information on the Little Fork Watershed please follow this link: 
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/watersheds/little-
fork-river.html 
 
Big Fork River Watershed: 
Major Watershed Restoration and Protection Program (WRAP) - MPCA  
2010 – Intensive Watershed Monitoring began, completed in 2011 
2011 – Assessment completed and the watershed divided into 53 stream segments 

46 segments met all applicable standards and were fully supporting of aquatic life and 
aquatic recreation  
3 were non-supporting due to low dissolved oxygen, of these: 
 2 were determined to be due to natural conditions 
 1 was determined to be due to anthropogenic activities and will be placed on 
 the 2014 draft 303(d) Report to Congress (Impaired Waters List); Popple River 
 between Natures Lake and Dora Lake 
3 were non-supporting due to impaired biota, but all three were determined to be due 
to natural conditions 
1 was not assessed because it was determined to be channelized and the MPCA does 
not have an approved Index of Biologic Integrity, however one is in development. 
121 lakes were assessed 
114 met all applicable standards and were fully supporting of aquatic life and aquatic 
recreation  
7 lakes were determined to be non-supporting due to phosphorus levels greater than 
the 0.03 mg/L standard. These lakes will be placed on the 2014 draft 303(d) Report to 
Congress; Bowstring, Dora, Island, Jessie (TMDL completed), Little Spring, Round and 
Shallow Pond Lakes all located in the headwaters of the Big Fork Watershed 

Figure 1 shows the location of all stream sites within the Big Fork Watershed. 
2012 – Watershed Modeling Completed 
2013 – Stressor Identification will begin with completion expected in 2014 
 
Lake of the Woods Watershed: 
Major Watershed Restoration and Protection Program (WRAP) – MPCA 
2012 – Intensive Watershed Monitoring began, completion expected 2013 
 
Headwaters Watershed: 
In 2005 the White Iron Chain of Lakes Association (WICOLA), in cooperation with stakeholders 
and numerous state and federal agencies, commenced a volunteer-based, long term, condition 
monitoring project for the Kawishiwi River Watershed.  The effort was expanded in 2011 with 
the commencement of the three year Kawishiwi Watershed Protection Project.  The project will 
result in the adoption of a watershed management plan for the Kawishiwi Watershed. 
 
Major Watershed Restoration and Protection Program (WRAP) – MPCA – begins 2014 

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/watersheds/little-fork-river.html�
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/watersheds/little-fork-river.html�
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Vermilion Watershed 
Major Watershed Restoration and Protection Program (WRAP) – MPCA – begins 2015 
 
Rainy River / Rainy Lake Watershed 
Major Watershed Restoration and Protection Program (WRAP) – MPCA – begins 2016 
 
Rainy River / Black River Watershed 
Major Watershed Restoration and Protection Program (WRAP) – MPCA – begins 2017 
 
Rainy River / Rapid River Watershed 
Major Watershed Restoration and Protection Program (WRAP) – MPCA – begins 2017 
 
Rainy River / Baudette River Watershed 
Major Watershed Restoration and Protection Program (WRAP) – MPCA – begins 2017 
 

Major Watershed Load Monitoring Program: 
The Minnesota Pollution Control Agency’s Major Watershed Load Monitoring Program 
(MWLMP) is designed to measure and compare regional differences and long-term trends in 
water quality from Minnesota’s major rivers and the outlets of major tributaries draining to 
these rivers.  Data will also be used to aid in the development of “Total Maximum Daily Load” 
(TMDL) studies and implementation plans, assist watershed modeling efforts, and provide 
information to watershed research projects.   
 
Initiated in 2007, the MWLMP’s multi-agency monitoring approach combines site specific 
stream flow data from United States Geological Survey (USGS) and Minnesota Department of 
Natural Resources (MDNR) flow gauging stations with water quality data collected by the 
Minnesota Pollution Control Agency, and local monitoring organizations to compute annual 
nutrient and sediment pollutant loads.   
 
MWLMP sites in the Rainy River Basin are located on the following rivers: 
Vermilion River  
Little Fork River 
Big Fork River  
Rainy River 
Rapid River 
 
Loading data are currently not available on line, but data will be provided on request, contact 
Pat Baskfield at Pat.Baskfield@state.mn.us. 
 
 
 
 

mailto:Pat.Baskfield@state.mn.us�
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Figure 1 Location of all stream sites within the Big Fork Watershed. 
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2.2 Water Quality Monitoring-   (EC) 
 
In 2009, Environment Canada (EC) initiated a program to monitor water quality at four sampling 
sites on the Rainy River in order to improve estimates of nutrient loadings to Lake of the Woods, 
and to measure mercury levels in the River for comparison to water quality guidelines. In 
cooperation with Rainy River First Nation and a downstream lay collector, water samples are 
collected from four transects on the Rainy River on a bi-weekly basis to monitor nutrients, 
physical properties and mercury concentrations. Each transect consists of five equidistant 
stations running from the Canadian to the American shore. Water is sampled at each station at a 
depth of one meter and analyzed individually for nutrients (total and dissolved phosphorus, 
nitrates/nitrites, ammonia, total nitrogen) and physical chemistry (anions, cations, sulphates, 
reactive silicate).  A dip sample for mercury is taken from the central station of each transect.  
Three downstream stations at Fort Frances, Long Sault Rapids and Manitou Rapids are sampled 
from May to October. The downstream station at Rainy River was sampled from January to 
November 2011 and sampling was re-initiated in April 2012.   
 
EC is also a part of a multi-agency effort to assess the environmental health of Lake of the 
Woods, particularly in regards to nutrient loading and harmful algal blooms.  In 2008, as part of 
its Lake Winnipeg Science Initiative, EC initiated a science and monitoring program on Lake of 
the Woods focused on hydrologic loadings, water quality and the sources and causes of harmful 
algal blooms. Data collection by EC has occurred on the lake since 2008 and is currently in its 
fifth year. 
 

2.3 Water Quality Monitoring – (USGS)   
 
Sediment and total suspended sediment were monitored at the Little Fork River at Little Fork, 
MN, in cooperation with the Minnesota Pollution Control Agency (MPCA). The Little Fork River is 
a major tributary to the Rainy River and important to understand the overall nutrient loads to 
the Rainy River. Water-quality samples were collected as scheduled for the USGS Hydrologic 
Benchmark Network (HBN) gage at Kawishiwi River near Ely, Minnesota.  The effort includes 7 
annual samples collected by USGS staff, with additional samples coordinated and collected by 
students at Vermilion College in Ely, Minnesota.  A water-temperature probe was installed in the 
fall of 2011 for supplementing HBN data. Concentrations for commons ions, such as nitrate 
nitrogen, sulfate, chloride, and sodium were all very low as expected for a “benchmark” station. 
 
These basic water-quality data and streamflow information from USGS stream gauges, including 
collection of continuous temperature data from the Rainy River at Manitou Rapids, are 
retrievable from the USGS National Water Information System data base (NWISWeb): 
http://mn.water.usgs.gov/index.html 
 

2.4 Tributary Monitoring Program Ontario Ministry of the Environment-(MOE) 
 
In the spring of 2012, the Ontario Ministry of the Environment, with the assistance of a 
Confederation College student, continued their annual tributary monitoring program of three 
streams that flow into the Rainy River, six streams that flow into Lake of the Woods as well as 
the Winnipeg River outlet of Lake of the Woods at Kenora.  The main objective of this work is to 
determine annual nutrient loads from each tributary. These and similar data collected by our US 

http://mn.water.usgs.gov/index.html�
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counterparts will enable a refinement of the 2011 lake nutrient budget for the lake.  This work 
will also help to identify those tributaries with the highest nutrient loadings, and help focus 
possible reduction strategies in the future. To date, these appear to be the three monitored 
tributaries of the Rainy River: the Lavallee River, the Sturgeon River and the Pinewood River.  
 
Flows have been highly variable this year, from high spring levels to very little to no flow in the 
Rainy River tributaries this fall. (A thick algae scum was evident on the Sturgeon River in 
September.) Samples have been analyzed for nutrients (phosphorus, nitrogen) and general 
chemistry parameters (pH, alkalinity, specific conductance, total & dissolved solids, dissolved 
organic & inorganic carbon, plus reactive silicate). Data are being compiled into a data base. The 
tributary sampling program has run since 2009 and is expected to continue in 2013 in order that 
the nutrient loadings into the Rainy River and Lake of the Woods can be further understood, and 
ultimately any management decisions made on the best information available. 

 
2.5 Fish Consumption Advisories 

 
Fish consumption advisories are issued based on fish tissue monitoring carried out by provincial 
and state agencies in Ontario and Minnesota.  In Minnesota, it is a shared program between the 
Minnesota Department of Natural Resources (MDNR) and the Minnesota Department of Health 
(MDH), while in Ontario it is a shared program between the Ontario Ministry of Natural 
Resources (OMNR) and the Ontario Ministry of Environment (MOE).  
 
 Minnesota  
Each year, the MDNR collects fish from lakes and rivers for testing. Fish fillets are tested for 
mercury and in some cases polychlorinated biphenyls (PCBs). The MDNR, the MPCA, and the 
MDH collaborate to select sites where fish are tested. The MPCA also screens fish for other 
chemical contaminants that may be of concern. The MDH issues fish consumption advice based 
on the concentrations of chemicals measured in fish fillets. The concentrations that trigger fish 
consumption advice are listed in Appendix A. 
Currently MDH issues consumption advisories based on mercury for Rainy Lake, Rainy River, 
Little Fork River, Big Fork River, Vermilion River and Lake of the Woods. Detailed information 
can be found at http://www.health.state.mn.us/divs/eh/fish/index.html  
 
            Ontario 
The Guide to Eating Ontario Sport Fish is published every other year by the MOE in cooperation 
with the MNR. Skinless boneless dorsal fillets are analyzed for a variety of contaminants that 
may include mercury and other metals, DDT, PCBs, PCB congeners, mirex/photomirex, 
pesticides, chlorinated phenols, chlorinated benzenes, polycyclic aromatic hydrocarbons (PAHs), 
dioxins/furans and dioxin-like PCBs. Results are used to develop tables in the Guide, which give 
size-specific consumption advice for each species tested at each location. For Rainy River and 
Lake of the Woods where contaminant burdens vary within the water body, consumption advice 
is given for each area. The number of recommended meals per month ranges from 8, for fish 
with low contaminant concentrations, to zero, for fish with high contaminant concentrations. 
Consumption advice is based on health protection guidelines developed by Health Canada. The 
2011-2012 Guide contains important information on consumption of sport fish for both the 
general population and the sensitive population of women of child-bearing age and children 
under 15. The concentrations that trigger fish consumption advice are listed in Appendix A.  
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Advisories restricting fish consumption remain in effect for Rainy Lake, Rainy River, and Lake of 
the Woods. Consumption guidelines also vary within these water bodies with consumption of 
northern pike and walleye being more restricted in Rainy Lake in fish from Redgut Bay compared 
to fish from the North and South arm of the lake. For all of these water bodies, advisories are 
mainly a result of mercury concentrations in fish tissue.   Fish consumers should consult the 
“2011-2012 Guide to Eating Ontario Sport Fish” for more detailed information.  The Guide can 
be accessed at 
 

http://www.ontario.ca/fishguide. 

3 
 

POINT SOURCE DISCHARGES  

As indicated in the recent Board reports, point source discharges to the Rainy River from 
municipal and industrial sources have remained relatively constant from a loadings perspective 
and will probably remain fairly steady at current levels in the foreseeable future.  The dramatic 
decreases in loading for conventional parameters, such as biological oxygen demand (BOD) and 
total suspended solids (TSS), from the 1960’s to the early 1980’s are the direct result of remedial 
measures undertaken by industry and municipalities.  Figure 2 documents this historical 
downtrend of BOD from municipal and industrial sources.  With no other significant remedial 
measures planned, BOD loads to the Rainy River will likely continue at or around the current 
levels. Given the nuisance algal bloom and elevated nutrient issues faced in water bodies 
downstream of Rainy River (Lake of the Woods, Lake Winnipeg), the Boards have decided to 
include information on point sources loadings of total phosphorus (where available) in this 
report.  Point source loadings of total phosphorus is given in Figure 3. for the years 2005 to 2011 
are shown in Figure 3. 
 
Figure 2. Total BOD Load from Continuous Discharges 1968-2011 
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Figure 3. Total Daily Phosphorus Loads from Canada and US Point Source Discharges to the Rainy 
River 2005-2011 

 
 

3.1  Minnesota Municipal Sources 
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The District, which includes International Falls, discharges to the Rainy River downstream of 
International Falls. The current National Pollutant Discharge Elimination System (NPDES) Permit 
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2005  4781  51.6  24.6  12.0 

2006 3794 46.2 18.6 12.5 

2007 3780 41.1 24.6 11.7 

2008 4391 39.1 35.7 10.8 

2009 4634 52.3 34.1 10.5 

2010 4474 41.3 29.9 9.6 

2011 3751 41.6 28.0 9.8 

“-” = Data unavailable at the time this report was generated 
 
 Baudette: 
The Baudette wastewater treatment facility has a lagoon system that discharges seasonally to 
the Rainy River. The facility discharged during May, June and October of 2011. The total 
discharge during that period was 230,758 m3. Calculated monthly discharge volumes are shown 
below in Table 8. During discharge periods, BOD levels were well within the NPDES Permit limits 
of 25 mg/L and TSS levels were below the 45 mg/L limit. Average BOD and TSS concentrations 
during discharge were 6.67 mg/L and 20.33 mg/L respectively. Average total phosphorus 
concentration during discharge was 2.423 mg/L. The NPDES Permit limits phosphorus discharge 
for the Baudette facility to 367 kg/year.  The Baudette facility discharged 319.67 kg of 
phosphorus in 2011, well within the permit limit.  The NPDES Permit for the Baudette facility 
was issued in October of 2011.  The new Baudette permit requires that the Facility obtain the 
equipment to provide phosphorus treatment and attain compliance with the 1.0 mg/L 
phosphorus limit by September 1, 2012.   
 
Table 2. Baudette Waste Water Treatment Facility Monthly Discharge in m3 

Year April May June July Aug Sept Oct Nov 
2004 none 144,235 28,847 none none 96,157 67,310 38,463 
2005 57,690 none 96,150 none none 38,460 57,690 67,305 
2006 none 69,150 67,305 none none none 48,075 none 
2007 none 76,920 none none none none 96,149 38,460 
2008 none 96,149 none none none none 67,305 67,305 
2009 none 67,304 67,304 none none none None 67,304 
2010 none 67,304 none none none none 67,304 67,304 
2011 none 96,150 67,304 none none none 67,304 none 

 
3.2 Ontario Municipal Sources  

 
 Fort Frances: 
A rebuild and upgrade of the Fort Frances wastewater treatment plant was completed in 
January 1998 to include secondary treatment and phosphorus removal. The result of improved 
treatment is indicated in the 1998 discharge data in Table 3 which includes two years of pre-
secondary treatment and twelve years of secondary treatment. Average concentrations in 2010 
were 2.6 mg/l BOD and 6.1 mg/l TSS. The average total phosphorus (TP) concentration in the 
discharge was 0.2 mg/l, resulting in an annual loading of 621 kg of TP. There were two bypass 
events in 2011 caused by extreme weather events.  These events took place on the 10th and 11th 
of April releasing 3,964 m3 of storm water mixed with effluent. 
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Table 3. Fort Frances Wastewater Treatment Plant Average Annual Discharge Summary   

Year Flow (m3/d) BOD (kg/d) TSS (kg/d) TP (kg/d) 
1996 8940 211 449 - 
1997 7240 323 447 - 
1998 6500 52 76 - 
1999 8280 48 56 - 
2000 6973 48 55 - 
2001 8144 46 90 - 
2002 7549 52 88 - 
2003 6281 44 71 - 
2004 7791 59 89 - 
2005 8684 30 80 2.37 
2006 7249 27 74 1.86 
2007 6724 21 67 1.75 
2008 7355 27 74 2.00 
2009 7540 23 46 1.55 
2010 7658 17 40 1.90 
2011 6872 20 47 1.70 

 
Emo: 

The Town of Emo has a seasonal discharge from its sewage lagoon to the Rainy River. During 
2011, a total of 107,742 m3 was discharged to the river in June, October and November. Average 
BOD and TSS concentrations during discharge were 3.67 mg/l and 15.04 mg/l, resulting in a total 
loading of 394.9 kg BOD and 1,620.2 kg TSS.  Total phosphorus concentrations averaged 0.92 
mg/l resulting in a total loading of 98.8 kg of TP. There were no bypass events at the Emo 
sewage lagoon in 2011. 
 

Barwick: 
The lagoon in Barwick discharged 6,887 m3 effluent to the Rainy River in June of 2011. During 
this discharge period, BOD averaged 5.9 mg/l and TSS averaged 128.1 mg/L for a total of 40.5 kg 
and 881 kg, respectively. There were no bypasses or lagoon/ lift station overflows at this facility 
in 2011. 
 

Rainy River:  
The Town of Rainy River discharged a total of 179,275 m3 from its lagoon to the Rainy River 
during the spring and fall of 2011.  During the discharge period, BOD averaged 3.37 mg/l and TSS 
averaged 14.75 mg/l, both below the provincial guidelines of 40 mg/l and 30 mg/l, respectively 
with total loadings of 604.2 kg of BOD and 2,644 kg of TSS.  Total phosphorus concentrations 
averaged 0.31 mg/l in the discharge for a total loading of 55.6 kg during the year. There were no 
bypass or lagoon/ lift station overflows at this facility in 2011. 
 

3.3      Minnesota Industrial Sources MPCA  
 
Boise Cascade - International Falls: 
Discharge data from 1996 to 2011, including effluent flow, BOD, TSS, absorbable organic 
halogens (AOX), and total phosphorus (TP) for the Boise Cascade mill in International Falls, is 
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provided below in Table 10. There was one National Pollutant Discharge Elimination System 
permit exceedence in calendar year 2011. In December the 8,905 kg/day averaged daily BOD 
limit was exceeded by 107% (18,425 kg/day). Dioxins and furans in bleach plant effluent samples 
were below the regulatory threshold (pursuant to 40 CFR Sec. 430.01) of 10 parts per quadrillion 
(ppq) in 2011. The NPDES Permit for the Boise Cascade facility was renewed in 2010.  The 
current permit will expire in 2015. 
  
Table 4. Boise Cascade Annual Average Discharge Data 

Year Flow (m3/d) BOD (kg/d) TSS (kg/d) AOX (kg/d) TP (kg/d) 
Permit Limit N/A 4,720 7,935 567 N/A 

1996 120,363 1,500 3,750 762 - 
1997 114,686 1,150 2,230 615 - 
1998 158,242 1,129 2,156 611 - 
1999 149,368 1,537 2,105 506 - 
2000 158,837 789 1,183 805 125.5 
2001 135,768 645 1,079 N/A 72.0 
2002 160,484 747 1,584 N/A 133.2 
2003 143,164 956 2,094 N/A 153.2 
2004 150,496 1,884 3,978 N/A 102.3 
2005 150,325 1,134 1,810 267 78.2 
2006 151,358 561 1,161 232 221.0 
2007 148,076 695 1,191 225 131.8 
2008 147,536 526 785 224 124.4 
2009 151,897 744 1,219 273 108.9 
2010 160,042 751.2 1,220 263 68.2 
2011 155,580 724.8 1354 223 42.3 

“-” = Data unavailable at the time this report was generated 
“N/A” = Not Applicable 
 

3.4 Ontario Industrial Sources 
 
Resolute Forest Products (Abitibi) -Fort Frances: 
Data on flow, BOD, TSS, AOX and TP are provided in Table 5 for the years 1996 through 2011 for 
the mill at Fort Frances. The average annual daily loads for BOD, TSS and AOX in 2011 continue 
to be well below compliance levels. Note that in 2011 the mill was completely shut down for 
approximately 2 months beginning in December. Warm water was being directed to the waste 
water treatment system to prevent freezing. 

 
In 2010 a Director’s Order issued to Abitibi (Resolute) which required the company to assess all 
sources of Total Reduced Sulphur (TRS) atmospheric emissions, submit a TRS reduction plan and 
a Technical Benchmarking Report (TBR). The TBR included an assessment of the best available 
technology to reduce the amount of TRS emissions. As a result of the order, the mill identified 
the wastewater treatment system as the highest source of TRS. The company completed a full 
investigation of the wastewater treatment plant operations and best plan to operate the 
system. Optimization of the wastewater system included removal of the initial settling ponds, 
incorporating a modified aeration system and construction of a new nutrient addition facility. As 
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a result of the wastewater system optimization, the company has significantly reduced the 
number of TRS exceedances and improved effluent quality being discharged into Rainy River.   

 
Table 5.Resolute Forest Products Average Annual Discharge Data 

Year Flow (m3/d) BOD (kg/d) TSS (kg/d) AOX (kg/d) TP (kg/d) 
Compliance Limit N/A 5990 9420 956  

1996 84800 3330 4790 271 - 
1997 84900 3350 5320 284 - 
1998 59700 2290 3150 140 - 
1999 86469 2700 5300 272 - 
2000 91129 4139 6563 274 - 
2001 88184 4484 6216 234 - 
2002 87954 4701 6635 233 - 
2003 88899 4429 5362 212 - 
2004 80068 4279 5152 221 - 
2005 79966 3199 4204 187 116.3 
2006 78470 3936 4435 179 136.4 
2007 78098 3492 4311 164 140.9 
2008 67063 3107 4686 152 123.4 
2009 63885 2839 3845 176 78.67 
2010 65610 3698 5546 187 106.2 
2011 61335 3545 5385 172 59 

“-” = Data unavailable at the time this report was generated 
 

4 
 

BASIN ISSUES 

4.1 Namakan and Rainy Lakes Regulation 
     

The winter of 2011-12 was the warmest on record, leading to the earliest ice-out on record for 
both Namakan and Rainy Lakes. There was significant concern early in the season that drought 
conditions could persist through the summer. However, total rainfall for April through August 
was above normal for the Rainy-Namakan and Lac la Croix basins. Regulation was a significant 
challenge for the Companies because the rainfall was quite variable, with several large storms 
providing the bulk of the rainfall and subsequent runoff. The rainfall led to gradual lake level 
recovery for both lakes, with inflow peaking in late June. 
 
Namakan Lake levels remained within the IJC rule curves through 2012 to date, although the 
levels of Crane Lake were above the Namakan upper rule curve levels for a brief period in both 
late April and in June due to higher inflows. Rainy Lake had a small deviation above the low 
point of its upper rule curve at the end of March and early April for 6 days, due to the early 
runoff and the IRLBC directing the Companies to target near the upper rule curve due to drought 
concerns. The maximum deviation was only 3.1 cm (1.2 in).  
 
On May 17, due to declining inflows and in anticipation of continued dry conditions, the 
Companies reduced the outflow from Rainy Lake to 100 m3/s, the minimum specified in the 
Order. On May 18, Rainy River First Nation reported to the OMNR in Fort Frances that lake 
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sturgeon eggs on the Rainy River at Manitou Rapids had been exposed due to declining water 
levels. The OMNR contacted the Canadian IRLBC engineering advisor to discuss the situation.  
Following an assessment of conditions and a review of weather and inflow forecasts, Rainy 
Board Members were contacted with a recommendation to direct the Companies to increase 
outflows from 100 to 150 m3/s. The Board Members endorsed this action and the Companies 
quickly responded to the request that evening of May 18. Water levels at Manitou Rapids 
subsequently rose about 15 cm (6 in), limiting the extent and duration of egg exposure. Follow-
up analysis by OMNR staff indicated that overall egg exposure had been quite limited. 
 
August and September (to date) have been very dry, leading to declining inflows and lake levels 
for both Namakan and Rainy Lakes. Rainy Lake outflows have been at the IJC minimum since 
September 8. As of September 25, Namakan Lake is at 11 % of its rule curve band while Rainy 
Lake is at 24% of its band. 
 

4.2 IJC International Watersheds Initiative Projects 
 
4.2.1 Seine River Temperature Project: 
The Seine River First Nation continued their temperature, water level and fish monitoring 
project, in conjunction with the Shooniyaa Wa-Biitong of Fort Frances, OMNR and the Aboriginal 
Funding for Species at Risk.  The five year project is expected to help determine how peaking 
and ponding changes to water levels and flows may affect the sturgeon spawn, and how the 
timing of the spawn may be determined by temperature and other surrogate parameters.  
 
4.2.2 Hydrographic Surveys of Four Pinch Points in the Namakan Reservoir System:   
Objectives of this project are to (1) conduct bathymetric and velocimetric surveys of the four 
pinch points in the Namakan Reservoir System: Namakan, Harrison, King Williams, and Little 
Vermilion Narrows, (2) collect lake water levels in each of the reservoir pools above, in-
between, and below the narrows during the open-water periods of 2011 and 2012, and (3) 
compile data and provide to Environment Canada (Aaron Thompson) for development of a HEC-
RAS model of the Namakan Reservoir System.  
 
Bathymetric and velocimetric surveys of the four narrows took place from August 8, 2011 
through August 18, 2011 using the USGS NE WSC bathymetry boat.  Reference elevations for the 
bathymetric surveys were obtained using the NE WSC RTK-GPS unit, and bathymetry data 
collection went well.  Aaron Thompson from Environment Canada joined the survey crew for 2.5 
days to provide input for study design based on the requirements of the HEC-RAS model.  
Transducers were removed during the week of October 31, 2011, before ice-up.  Most efforts 
during the first quarter of FY2012, however, focused on data processing and analysis to include 
the bathymetry and ADCP measurements for discharge and velocity profiles.  After review of 
these data a fourth transducer was purchased for Namakan Lake below Namakan Narrows and 
installed in the spring of 2012. Water levels were monitored through the summer and ADCP 
flow measurements made in May and June soon after storm events. 
 
4.2.3 Numerical modeling of Four Pinch Points in the Namakan Reservoir System: 
The Boundary Water Issues Unit of MSC Environment Canada has started work on the 
development of a numerical model of the four pinch points in the Namakan Reservoir system. 
The model is based on the hydrographic surveys mentioned in the previous sub-section and rely 
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heavily on the data collected by the temporary gauges.   Preliminary results from the gauges 
indicate that the water surface profiles through the pinch points are relatively smooth. 
 
4.2.4 Installation of an Acoustic Doppler Gauge at International Falls: 
The new streamgage at Rainy River below International Falls was installed and work begun on 
developing a stage-discharge relation across several flow regimes so that data may be published 
on NWISWeb. Several high-flow measurements made this year allowed extension of the stage-
discharge rating, so discharge on the Web is relatively accurate. So far, the acoustic Doppler 
technology (for index velocity) has not been necessary, but could be installed if needed and 
when the permit from Minnesota can be obtained. 
 
4.2.5 Data Harmonization in the Rainy River Basin: 
The USGS is leading a StreamStat initiative building on the data harmonization project which 
created seamless GIS maps to common datum within the watershed.  The Streamstats project 
will allow web users to pinpoint anywhere on a stream in the international Rainy basin and 
obtain hydrological estimates based on regression analyses.  The two year project is scheduled 
for completion in 2014 and relies on collaboration between the USGS, Agriculture Canada and 
the Ontario Ministry of Natural Resources. 
 

4.3 Implementation of IJC 2000 Rule Curve Assessment Workgroup  
Recommended Studies 

 
The boards approved the following scopes of work (SOW) for upcoming 2000 Rule Curve Review 
studies: 

• Detailed bathymetric map of selected littoral zone areas (Rainy and Namakan 
Reservoir). 

• Develop an integrated habitat model for Rainy Lake and the Namakan Reservoir 
to assess habitat changes due to the 2000 Rule Curves. 

• Examine municipal water treatment and fish hatchery data to see if they have 
been impacted by the 2000 Rule Curves. 

 
The following SOWs have been drafted and are in the process of being reviewed by the Boards: 
 

• Evaluation 2000 Rule Curve changes and shoreline impacts for archeological 
sites within Voyageurs National park.   

• Measure changes in Rainy River fish community health (index of biotic integrity) 
in relation to effects of the 2000 rule curves. 

• Economic survey to determine the effect of the 2000 rule curves on resorts on 
Rainy Lake and Namakan reservoir.  

• Determine how a selected number of cultural resources on the Rainy River are 
being affected by the 2000 Rule Curves. 

 
Project managers and Boards agreed to move the project “Assessment of the impacts of the IJC 
2000 Rule Curves for Rainy and Namakan lakes on property damages due to flooding and ice" to 
2013 to accommodate an earlier start for the integrated habitat modeling study for Rainy and 
Namakan lakes. The Boards also approved Ryan Maki as PI for the detailed bathymetric mapping 
of the littoral zones of Rainy and Namakan Reservoir.  
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Many of the studies recommended by the 2009 workgroup are currently underway. Data 
collection has been conducted for several studies including the projects to evaluate the impacts 
of the 2000 Rule curves on the benthic macroinvertebrate community, northern pike spawning 
and nursery habitat, critical walleye spawning habitat and habitat for marsh nesting birds and 
herptiles in Rainy and Namakan Reservoirs. On the Rainy River data collection took place to 
evaluate critical fish spawning and nursery habitats while analysis is being conducted to 
characterize the hydrology of the Rainy River in terms of levels and flows. The final report for 
the project to assess the impact of water level fluctuations on bioindicators using analytical 
models has been completed and is currently in review. 
 

4.4        Rainy River Peaking Work Group  
 
As discussed in previous reports, hydropower peaking, the process of varying flow to coincide 
with peak times in electricity demand, on the Rainy River was an issue of major concern for 
MDNR and OMNR fisheries managers. The Rainy Boards formed the Peaking Work Group in 
2006 to deal with these issues. 
  
At its March 29, 2012 meeting the Peaking Work Group, after reviewing data, determined that 
the temperatures at Wheeler’s Point and Manitou Rapids were on the threshold for walleye 
spawning with a forecast for warmer temperatures.  The Groups’ consensus was to begin the 
Spawning Window April 1, 2012 with a tentative end date of June 15th. 
 
The Work Group set May 30th as the date for a mid-window review meeting.  The Spawning 
Window closed June 15th as planned.  
 

4.5 Streamflow and Nutrient Transport between Namakan Lake and Kabetogama 
Lake Using Index-Velocity Methods  

 
This USGS- National Park Service (NPS) partnership study will provide a two year assessment 
(2011-2012) of trends in streamflow, nutrient concentrations, and cyanobacterial transport in 
the narrows between Namakan Lake and Kabetogama Lake in Voyageurs National Park. During 
the third year of the project (2013), the water-quality data will be analyzed, nutrient and 
microcystin concentrations summarized, and a journal article will be prepared.  The objectives of 
the study are to (1) determine the timing, direction, and rate of water flow between Namakan 
and Kabetogama Lakes, (2) assess nutrient and cyanobacterial transport between Namakan and 
Kabetogama Lakes, and (3) compare nutrient data from this and previous studies to water levels 
in order to clarify the effects of changes in reservoir operation.  In 2011, data collection activities 
continued, including operation and maintenance of an index-velocity streamgage by the USGS, 
and water-quality sampling by the NPS.  The complex discharge at the site resulted in the need 
for more data to define the relations, so discharge data were not published as of water year 11. 
These data will be found at the USGS NWISWeb. An Acoustic Doppler Velocity Meter (ADVM) 
was installed and operational with visits every 6 weeks during open water of 2012. Data are 
available on NWIS web (http://waterdata.usgs.gov/mn/nwis/uv?site_no=482611092483801). 
Water-quality data also were collected by both agencies in the summer 2012, but have not been 
quality assured for inclusion into the USGS public data base (NWIS). A journal article of results is 
being outlined for the following year. 

http://waterdata.usgs.gov/mn/nwis/uv?site_no=482611092483801�
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4.6 Mining 

 
The Hammond Reef gold deposit near Atikokan consists of the development of an open pit 
mine, an ore processing facility and a tailings management area. The project will also include the 
associated infrastructure at the mine site, upgrades to an existing road to the site, and a new 
electrical and communications transmission line. Options are currently being investigated to 
determine the preferred location for the tailings management area. All facilities will be 
co-located with the mine site. At this time, the proposed water usage requirements will be 
82,000 m3/d, with 62,000 m3/d being reclaimed from the tailing facility and 20,000 m3/d 
coming from Marmion Lake.  Currently, the tailings facility expects to discharge approximately 
5,000 m3/d.  
 
The Osisko Hammond Reef project entered into a voluntary agreement with the Provincial MOE 
for an individual Environmental Assessment in late August of 2011. The coordination of multiple 
provincial agencies will be the responsibility of the MOE.  A Terms of Reference was approved 
by the Ontario Minister of the Environment on July 4, 2012. Osisko issued a Notice of 
Commencement of the Provincial EA in July and conducted an Open House in Atikokan in 
August.  Osisko continues to conduct Aboriginal consultation activities. The company is 
conducting meetings regarding a Traditional Use Study with the First Nations of the Fort Frances 
Chiefs Secretariat and Lac Des Mille Lacs First Nation. They are also working with the Region 1 of 
the Métis Nation of Ontario on a separate Traditional Use Study. 
 
The Rainy River Gold Project, a mining project of Rainy River Resources, is a gold exploration 
project situated in the southern half of Richardson Township, approximately fifty kilometers 
northwest of Fort Frances, ON. The company is currently focusing on the requirements of the 
federal and provincial environmental assessment process as part of the mine application 
process. Recently, the company submitted a draft Terms of Reference for the coordinated EA.  
The project has the potential to become one of Canada’s largest open pit mining operations. 
Rainy River Resources has reduced the drilling activities at the Township of Chapple site. The 
company has announced that upon completion of the EA process they will be proceeding to the 
development of an open pit gold mine with a target date of 2016. The project is expected to 
create 480 jobs during the construction of the mine and another 500- 600 jobs when the mine is 
operational. The Ministry of the Environment continues to lead the Provincial EA process. The 
company will require numerous Environmental Compliance Approvals and permits prior to 
construction of the mine. This includes approval to discharge treated mine effluent to the 
Pinewood River.   
 
Polymet,Inc. is a Canadian company that has proposed to construct and operate an open pit 
mine approximately six miles south of Babbitt in St. Louis County, Minnesota. The U.S. Army 
Corps of Engineers U.S. Forest Service and the Minnesota Department of Natural Resources are 
co-lead agencies for preparation of a joint federal-state environmental impact statement. Work 
continues on modeling air, surface water, and groundwater impacts for the company’s draft 
alternative. Issues affecting the project schedule include the development and review of the 
Adaptive Water Management Plan (AWMP) that will incorporate various fixed and adaptive 
engineering controls in modeling and final project design to ensure water quality and emissions 
standards are met during operation and in closure. Assuming favorable modeling results, the 



IRLBC/ IRRWPB - Fall 2012 Report - September 25, 2012 17 

agencies will proceed with development and publication of a Supplemental Draft Environmental 
Impact Statement tentatively scheduled for release in June 2013. 
 
Twin Metals Minnesota Joint Venture has begun looking at the feasibility of creating an 
underground copper-nickel-palladium group metals mine, near Ely, Lake County, Minnesota.  
This venture is known as the Twin Metals Project and would be the largest underground mine in 
Minnesota if the project proceeds as planned. The deposits are located adjacent to the South 
Kawishiwi River within the Boundary Waters Watershed and are reported as the largest 
untapped copper deposits in the world. Baseline data collection continues and it is anticipated 
that the company will move forward with developing an overall strategy for the proposed 
project. 
 

4.7  Dam operations during sturgeon spawning  
 
As noted in the section 4.1 on Regulation, on Friday, 18 May 2012, the Rainy River First Nations 
notified OMNR who notified the IRLBC that recently spawned sturgeon eggs were drying at the 
edges of the Rainy River by Manitou Rapids due to lowering river water levels.  The Board 
quickly met via email and requested the power companies to increase outflows by 50 m3/s to 
prevent any further dewatering.  The companies complied that afternoon; within a day, water 
levels stabilized in the river.   
 
The incident reveals the advantages of quick communications and the flexibility of the 2001 rule 
curve for the conditions of spring 2012.  However, with other conditions and different timing, 
the Board may not have been able to avert the further dewatering of sturgeon eggs.  Therefore, 
the Boards met in the basin on 16 August and by teleconference on 7 September, with the Rainy 
River First Nations (RRFN), OMNR, MDNR, and the power companies, to determine a protocol to 
follow during the spawning season. Representatives from the Boards, RRFN, OMNR, MDNR, the 
power companies and Tom Worth of the Rainy Lake Sportfishing Club participated in the 
teleconference call.  The protocol will include monitoring spawning sites whenever significant 
flow changes are anticipated during the spawning window as determined by river temperatures.  
The Boards will seek the advice of fisheries agency experts when appropriate before allowing 
the flow change. 
  

4.8 Development on Gunflint Lake  
 
Residents on the US (south) shore of Gunflint Lake have noticed new development along the 
Canadian (north) shore of this headwater, boundary lake.  They have voiced concerns about new 
development exceeding the carrying capacity of the lake.   
 
Gunflint Lake is the lake immediately downstream of North Lake.  The lake has a surface area of 
907 hectares, a depth of 61 meters and is oligotrophic with the following average summer 
conditions: 

Phosphorus - 0.0054 mg/L 
Chlorophyll-a – 1.6 µg/L 
Secchi Disk – 5.6 meters 

Secchi disk readings have been consistent since the early 1990s.  
 
The Boards discussed this issue at their joint meeting in Fort Frances in August and decided to 
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draw the matter to the attention of the International Joint Commission. 
 
5 
 

OTHER BUSINESS 

5.1          Meetings 
 
On April 11th, the Boards convened a conference call with the managers of the Plan of Study for 
the review of the 2000 Rule Curves to discuss progress and planning. 
 
The Boards went to Washington, D.C. on April 25th . Prior to their the semi-annual appearance 
before the IJC, the Boards met to finalize their presentation on their spring report, to discuss the 
implementation of the Plan of Study for the evaluation of the 2000 Rule Curves, and to cover 
ongoing and planned International Watershed Initiative (IWI) - funded studies. 
 
On May 23rd the Boards convened a conference call to discuss plans for the annual public 
meeting in the Rainy basin. They also discussed their current work plan and water regulation 
during sturgeon spawning. 
 
On July 23rd the Boards convened a conference call to discuss proposed projects on the impacts 
of water level regulation on wild rice in the basin and to discuss the up-coming public meeting in 
the basin.  
 
From August 14th to the 16th the Rainy Boards travelled to Fort Frances, ON for meetings with 
stakeholders and their public basin meeting. The Boards met on the 14th to discuss the 
governments’ response to the IJC’s report on governance in the Lake of the Woods Rainy River 
basin, data archiving, and proposals for a project on the impacts of water level regulation on 
wild rice. The Boards heard a presentation on Ontario regulation of mining and mining effluent 
from the OMOE. The Boards met with dam operators H2O LP and Boise to discuss water level 
regulations, dam maintenance and communication.  
 
On the evening of the 14th the Boards held a public meeting in Fort Frances attended by 21 
members of the public and resource agency representatives. The Rainy Boards responded to 
public enquiries and concerns at the meeting. Several people commended the Boards and dam 
operators on water level regulations in the past year. 
 
The Rainy Boards met with project managers on August 15th to discuss impending rule curve 
review studies and to approve the project management budget for US FY2013. Following this 
meeting Voyageurs National Park staff hosted a tour of Rainy Lake and the Kettle Falls dam with 
the Boards, and representatives from resource agencies, NGOs, municipal governments and 
members of the public. 
 
On the 16th of August the Rainy Boards met to discuss the appointment of a US secretary as well 
as a proposal for a potential international coordinator position in the Rainy River, Lake of the 
Woods basin. Subsequently the Boards met with resource agency representatives to discuss 
activities in the basin. Ryan Maki described research and monitoring in Voyageurs National Park 
focused on water level impacts. Ryan Haines updated the Boards on the IWI sturgeon spawning 
temperature study in conjunction with Seine River First Nation. Darryl McLeod briefed the 
Boards on fisheries population assessments by OMNR in the Rainy basin. Chris Martin of OMNR 
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outlined the water power agreements required with dam operators for the protection of lake 
sturgeon populations. Mike Hirst described the activities of the International Multi Agency 
Arrangement and John Van den Broeck outlined the impacts of dam regulations on sturgeon 
spawning in May 2012. Grand Chief White and Chief Klyne related the importance of water level 
regulations and ecosystem health to First Nations and stressed the importance of including First 
Nations in water level regulations in the basin. Following the resource agency meeting several 
researchers presented the results of their findings on ongoing studies in support of the IJC 2000 
rule curve assessment.  Rainy River Resources made a presentation to the Board on the Rainy 
River Gold Project northwest of Fort Frances, describing the project and how environmental 
concerns are being addressed. 
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6 

 

APPENDIX A. FISH CONSUMPTION ADVISORIES FOR MINNESOTA 
AND ONTARIO 

Table A1. Minnesota Consumption Advice – Mercury 2011 
 
 
Meal Advice 

 
Women not planning to 

become pregnant and men 
(ppm mercury) 

Pregnant women, women 
who may become pregnant, 
and children under age 15 

(ppm mercury) 
Unlimited consumption < = 0.16 < = 0.05 
1 meal / week > 0.16  -  0.65 > 0.05  -  0.2 
1 meal / month > 0.65  -  2.8 > 0.2  -  0.95 
Do not eat > 2.8 > 0.95 

 
Table A2. Minnesota Consumption Advice – PCBs 2011 

Meal Advice (ppm PCB) 
Unlimited consumption < = 0.05 
1 meal / week > 0.05  -  0.22 
1 meal / month > 0.22  -  0.95 
1 meal / two months > 0.95  -  1.89 
Do not eat > 1.89 

 
Table A3. Examples of Ontario Consumption Advice Restrictions 2011/2012 

Contaminant Restrictions Begin Total Restriction 
Mercury (ug/g)  0.61 1.84 
Mercury (ug/g)1  0.26 0.52 
Total PCBs (ug/g) 0.105 0.844 
Total PCBs (ug/g)1 0.105 0.211 
Dioxins, Furans, Dioxin like PCBs (ng/g) 
TEQ2 

0.0027 0.0216 

Dioxins, Furans, Dioxin like PCBs (ng/g) 
TEQ1 

0.0027 0.0054 

1  Concentrations for women of child-bearing age and children under 15 years of age 
2  TEQ is the toxic equivalent of 2,3,7,8-TCDD 
 
 


	1 INTRODUCTION 
	2 AMBIENT ENVIRONMENTAL MONITORING
	2.1 Water Quality Monitoring (MPCA)  
	2.2 Water Quality Monitoring-   (EC)
	2.3 Water Quality Monitoring – (USGS)  
	2.4 Tributary Monitoring Program Ontario Ministry of the Environment-(MOE)
	2.5 Fish Consumption Advisories

	3 POINT SOURCE DISCHARGES 
	3.1  Minnesota Municipal Sources
	3.2 Ontario Municipal Sources 
	3.3      Minnesota Industrial Sources MPCA 
	3.4 Ontario Industrial Sources

	4 BASIN ISSUES
	4.1 Namakan and Rainy Lakes Regulation
	4.2 IJC International Watersheds Initiative Projects
	4.2.1 Seine River Temperature Project:
	4.2.2 Hydrographic Surveys of Four Pinch Points in the Namakan Reservoir System:  
	4.2.3 Numerical modeling of Four Pinch Points in the Namakan Reservoir System:
	4.2.4 Installation of an Acoustic Doppler Gauge at International Falls:
	4.2.5 Data Harmonization in the Rainy River Basin:

	4.3 Implementation of IJC 2000 Rule Curve Assessment Workgroup 
	Recommended Studies
	4.4        Rainy River Peaking Work Group 
	4.5 Streamflow and Nutrient Transport between Namakan Lake and Kabetogama Lake Using Index-Velocity Methods 
	4.6 Mining
	4.7 Dam operations during sturgeon spawning 
	4.8 Development on Gunflint Lake 

	5 OTHER BUSINESS
	5.1          Meetings

	6 APPENDIX A. FISH CONSUMPTION ADVISORIES FOR MINNESOTA AND ONTARIO


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


