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Dedication 
 

This report is respectfully dedicated to the memory of Thomas Washburn, son of former 
Canadian International St. Croix River Board member, Sheila Washburn.  
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1.0  GENERAL 

 
1.1  Year in Review - Synopsis  
 
Perhaps the most noteworthy aspect of 2004 on the St. Croix River is that this was 
another very dry year in an increasing series of dry years in the St. Croix River basin. 
Indeed, summer water levels in East Grand and Spednic (Spednik – U.S. spelling) 
Lakes were at their lowest level since 2001, a year which has come to be commonly 
known by local people as “the drought year”.  Several residents and summer users of 
the upper lakes voiced concerns about this situation verbally and in writing to Domtar 
(the operator of the dams on the St. Croix River) and to the International Joint 
Commission (which maintains Order of Approval for water levels and flow on the 
international portion of the river system).  Refer to Section 2 for more detailed 
information on this topic.   
 
In relation to anadromous fisheries, the native Atlantic salmon return was typical of 
recent years. The alewife run was the second lowest in 24 years (only the return of 900 
alewives in 2002 was lower). Refer to Section 5.1 for additional details.  
 
With regard to water quality, an effluent spill from the Domtar paper mill at Woodland 
occurred on July 1, 2004.  A break in the main wastewater discharge line from the mill to 
their treatment system resulted in a spill to the St. Croix River of approximately 3.5 
million US gallons. Water quality in the river was monitored at the USGS station 
(downriver from the mill) for dissolved oxygen, specific conductance, and temperature 
during and after the event; however, no significant changes in river chemistry were 
noted. Refer to Section 4.1 for additional details.   
 
In relation to Board activities, the International Saint Croix River Board focused their 
efforts in 2004 to obtaining the support of senior government officials from Maine and 
New Brunswick and key local stakeholders for the implementation of the IJC’s 
International Watersheds Initiative. The Board developed an ambitious three year work 
plan in support of this initiative featuring the development of a (computerized) GIS Atlas, 
a coupled atmosphere-hydrology model and a state of the watershed report. Information 
about these initiatives is provided in Section 6.  
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1.2  Board Membership 
 
Board membership changed during 2004 with the deployment of Colonel Thomas 
Koning, (U.S. Co-Chair), U.S. Army Corps of Engineers, to Iraq between January and 
July. During Colonel Koning’s absence, Barbara Blumeris (Secretary – U.S. Section) 
served as Acting U.S. Co-Chair. Also, Carol Wood, of the U.S. EPA, Region 1, was 
appointed by the IJC as a U.S. Board member in May, 2004.  As well, Canadian Board 
member, Sheila Washburn, resigned from the Board in August, 2004 and Jessie 
Davies’s nomination to the Canadian Section of the Board was approved by the IJC in 
December 2004. Board membership as of December 2004 was: 
 
Canadian Section  
Bill Appleby, Canadian Co-Chair, Regional Director, Meteorological Service of Canada, 
Environment Canada, Atlantic Region  
  
Ken Hamilton, Regional Director, Environmental Protection Branch, Environment 
Canada, Atlantic Region   
  
William Ayer, Consultant to New Brunswick Department of the Environment and Local 
Government   
  
Joseph H. Arbour, Ph.D., Manager, Oceans and Coastal Management Division, 
Department of Fisheries and Oceans Canada, Maritimes Region   
  
Jessie Davies, Director, Environment and Sustainable Development Research Centre, 
University of New Brunswick, New Brunswick 
  
Peter Johnson, Canadian Secretary, Policy and Strategic Planning Division 
Environment Canada, Atlantic Region  
 
US Section  
Colonel Thomas Koning, U.S. Co-Chair, District Engineer, U.S. Army Corps of 
Engineers, New England District 
 
Edward Logue, Regional Director, Maine Dept. of Environmental Protection   
 
Carol Wood, Acting Director, Environmental Measurements, U.S. EPA Region 1 
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Joan Garner Trial, Ph.D., Senior Biologist, Maine Atlantic Salmon Commission.  
 
Robert M. Lent, Ph.D., Maine District Chief, United States Geology Survey   
 
Barbara Blumeris, US Secretary, U.S. Army Corps of Engineers, New England District  
 
1.3  Policy of the Board Regarding Dam Regulation 
 
The Board continued its policy of leaving the regulation of the Dams at Forest City, 
Vanceboro, Grand Falls, and Milltown in the owners' hands, exercising only that 
oversight necessary to ensure adherence to the requirements of the Commission's 
Orders.  During the reporting period, the Board reviewed conditions prevailing in the 
River by the following means: a continuous record of water elevations of East Grand 
Lake and continuous record of discharge below Forest City Dam; a continuous record of 
water elevations of Spednic Lake and a continuous record of discharge at Vanceboro; a 
continuous record of water levels above the Dam at Grand Falls; a continuous record of 
discharge at Baring, Maine; and monthly reports received from NB Power indicating 
daily forebay elevations obtained during regular work days at the Milltown Dam.   Data 
are discussed in Section 2 of this report and summarized in Tables and Figures in the 
Appendix. 
 
1.4  International Joint Commission Semi-Annual Meeting 
 
Board representatives attended the spring Semi-Annual Meeting of the International 
Joint Commission (IJC) in Washington, DC on April 19, 2004, to present the Board's 
Annual Report.  Presenting for the Board were Acting U.S. Co-Chair, Barbara Blumeris 
and Peter Johnson, Secretary to the Canadian Section of the Board.  Canadian Co-
Chair, Bill Appleby, participated by telephone.  Former Canadian Board Secretary, Dr. 
Peter Eaton also attended. 
 
1.5  Annual Public / Stakeholder Meeting in Basin 
 
The annual public meeting was held in the St. Croix Basin on the evening of August 18, 
2004 at St. Patrick’s Hall, Milltown Blvd, St. Stephen. In addition to inviting the general 
public to this meeting, consistent with the goal of the International Watersheds Initiative 
to enhance outreach with basin stakeholders, the Board also invited several stakeholder 
groups in the basin and provided them with an opportunity to provide presentations on 
the activities of their groups.  About 17 people attended in total in addition to IJC 
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Commissioners Allen Olsen and Robert Gourd and representatives of the Board. Brief 
Meeting Notes and a list of participants are shown in Appendix 1.     
 
After welcoming meeting participants and providing introductory comments, Bill Appleby 
invited the Commissioners to provide some opening remarks.  
 
Presentations included: 
 

• Bill Appleby gave a PowerPoint presentation which provided the results of a 
comparative analysis of water levels in East Grand and Spednic Lakes and 
precipitation data for the general area between January 2001 and June 2004. 
The analysis revealed that the period of record in 2004 was well below normal for 
precipitation and the absence of the anticipated Spring freshet in 2004.  

 
• Donna Adams, Hydro Superintendent, Domtar provided information on Water 

Management during 2003. 
 

• Lee Sochasky, Executive Director, International Waterway Commission provided 
a brief overview of spill management notification along the St. Croix River.   

 
• Art MacKay, Executive Director of ACAP St. Croix, provided a description of his 

group and talked about the major [projects they have been involved in recently 
(e.g., a study on the health of the St. Croix Estuary, work with St. Stephen to 
identify sewage seeps along the town’s waterfront and the development of the 
Ganong Nature Park).  

 
Meeting participants were generally pleased with the direction the Board is taking in 
relation to the International Watersheds Initiative, however, concerns were raised about 
the need for the Board to get do a better job of advertising meetings and just generally 
getting information out to people.    
 
1.6  Annual Site Visit of Facilities in the Basin 
 
The Board met with Domtar officials in the mill at Baileyville, Maine on the morning of 
August 18, 2004. During the meeting, Donna Adams provided a briefing on the 
operation and condition of the dams at Forest City, Vanceboro, and Grand Falls.  
Following the briefing the Board visited Grand Falls Dam. 
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The Board met with NB Power officials at the Milltown Dam, Milltown, New Brunswick 
on the morning of August 19, 2004 and viewed the dam and power house.  
 
Participants of the facilities visits are shown below.  
 
Name     Position/Representing 
Allen Olsen     Commissioner, IJC, US Section 
Murray Clamen   Secretary, IJC, Canadian Section 
Rudy Koop    Engineering Advisor, IJC, Canadian Section 
Mark Colosimo   Advisor, IJC US Section 
Russ Trowbridge   Advisor, IJC US Section   
Bill Appleby    St. Croix Board, Canadian Section 
Ken Hamilton   St. Croix board, Canadian Section 
Bill Ayer     St. Croix Board, Canadian Section 
Joe Arbour    St Croix Board, Canadian Section 
Ed Logue    St Croix Board, US Section 
Joan Trial     St, Croix Board, US Section 
Bob Lent    St. Croix Board, US Section 
Carol Wood    St. Croix Board US Section 
Peter Johnson   Secretary, St Croix Board, Canadian Section 
Barbara Blumeris   Secretary, St. Croix Board, US Section 
Donna Adams   Domtar Industries, Inc. 
Scott Beal     Domtar Industires, Inc. 
Jeff Babcock    New Brunswick Power Co. 
Glen Hanson    New Brunswick Power Co 
 
Following is general information about the facilities visited and specific comments made 
by Commissioners and Board Members in relation to these facilities.  
 
Grand Falls Flowage Dam & Passage Facilities 
 
General.  The Grand Falls Flowage Dam located approximately 8 miles upstream of the 
town of Baileyville, Maine, controls the water that drains from the west branch of the St. 
Croix River and can store approximately 88,000 acre-feet of water.   The Grand Falls 
Flowage Dam has 9 steel taintor gates located on the right of the spillway and a 
concrete emergency spillway approximately 800-850 feet in length running from the 
concrete gatehouse and ending at the left shoreline.  The gatehouse used to operate 
the gates is located between the gates and the emergency spillway.  The entire 
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upstream length of the spillway can be accessed via a floating walkway.  There is a 
gauging station that records the Lake level located on the right bank of the dam. 
 
The downstream face of the emergency spillway/dam consists of a concrete face 
sloping downstream at an angle of approximately 45 degrees supported by concrete 
buttresses along its length.  Between these buttresses are bays with a space between 
the face of the dam/spillway and the supporting buttresses that has been enclosed by a 
pressure treated timber log system. This log system was installed to attempt to minimize 
this temperature differential in the downstream face area during freezing conditions to 
reduce possible degradation of the concrete face.  The downstream face of the 
dam/spillway may be examined via a walkway located between the dam face and the 
log system. 
 
The fish passage facilities at Grand Falls are located in the area around the Domtar 
hydroelectric generating plant.  Water is impounded behind Grand Falls Flowage Dam 
and delivered to the hydroelectric plant and fish passage facilities via a channel that is 
located on the right side of the impoundment pool approximately 1000 feet upstream of 
the impoundment dam.   
 
The water to the turbines flows via three steel penstocks.  The fish passage facilities are 
located on the side of the hydroelectric plant and are a Denil design.  The structure is 
concrete with a series of bays equipped with guide slots that allow for the installation of 
pressure treated lumber V notched weirs to modify the rate of flow to a level acceptable 
for fish migration.  
 
Comments.  During the site visit on August 18, it was observed that maintenance to the 
US side of the spillway crest and flashboards was completed.  Domtar reported this 
work was completed in November 2003.  Domtar is considering similar maintenance 
work on the Canadian side.    
 
On the interior inspection, several of the bays showed spalling and seepage, mainly 
through construction joints.   The timber enclosure in Bay 47 requires repair.  
 
Milltown Dam & Fish Passage Facilities 
 
General.  The Milltown facility is located in Milltown, New Brunswick across the river 
from Calais, Maine and approximately one mile upstream from the international bridge 
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between Calais and St. Stephen, New Brunswick.  The facility consists of a powerhouse 
with 7 hydroelectric generating units, an upstream fish passage facility that goes from 
the lower pool around the left side of the powerhouse to the upper pool.  The 
emergency spillway is located to the right of the powerhouse and has 6 openings that 
have large wooden stoplogs that can be removed or installed via a railed vertical lifting 
mechanism.  Other sections of the emergency spillway have been equipped with 
wooden stoplogs that will fail during periods of high stage.  At the far end of the 
emergency spillway running perpendicular from the spillway to the right bank is a 
gatehouse with 5 vertical lift wooden gates used to control the forebay elevation.  A 
wooden chute downstream fish passage facility is located in the area between the 
spillway and the gatehouse. 
 
Comments.  On the site visit the Board discussed the concrete crack in the interior of 
the powerhouse running the length of the powerhouse in front (downstream) of turbines 
5-7 and up the brick wall separating unit 5 and unit 4.  NB power reported that they had 
obtained the services of ADI, Fredricton, NB to assess the situation as since 2003 there 
has been some significant movement of the wall.  NB power reported that based on  
ADI 's evaluation they did not believe the wall will collapse.  NB power has established 
hoarding (staging) on the outside of the wall and they cover and heat the space during 
the winter to prevent freezing and thawing that may be contributing to the wall 
movement.  NB Power plans to monitor the wall for one more year and then will 
determine what actions may be required.  The Board continues to be concerned as to 
the movement of the downstream wall of the powerhouse.  
 
As in past visits, extensive spalling was observed on the concrete piers of the spillway.  
The spalling in the bottom area of these piers has exposed the steel reinforcing of the 
piers. The New Brunswick Power representative indicated that corrective action 
regarding concrete piers will be included in future maintenance plans.   
 
1.7  Board Meetings 
 
The Board and Commissioners Olsen and Gourd met with senior officials from Maine 
and New Brunswick in Bangor on March 31, 2004 to seek their support for the Board’s 
implementation of a watershed approach to its operations and activities in the St. Croix 
River basin. The Board received the support of these officials who also suggested that 
the Board should attempt to connect with the broader family of international 
organizations working in this geographic area (e.g., Gulf of Maine Council Working 
Group, the New England Governors and Eastern Canadian Premiers, the North 
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American Commission on Environmental Cooperation).  
 
The Board met in Calais Maine on August 17, 2004. The meeting focused primarily on 
the water levels and flows issue and prioritizing the proposed 2004-2007 work plan 
(meeting notes attached in the Appendix 1).   
 
The Board also organized a side meeting on October 25 in conjunction with the Gulf of 
Maine Summit in St. Andrews, New Brunswick with International Stakeholders working 
in the Northeastern Maine, Southwestern, New Brunswick and Gulf of Maine Ecoregion. 
Meeting participants included participants from the New England Governors / Eastern 
Canadian Premiers, the Gulf of Maine Working Group, the Saint Croix International 
Waterway Commission, ACAP St. Croix, the New Brunswick Department of the 
Environment and Local Government and the Commission for Environmental 
Cooperation. While no new projects or initiatives resulted from this meeting, participants 
all indicated that they found it to be a worthwhile form to exchange information and 
ideas on common issues and it was suggested that the Board should organize similar 
sessions on an annual basis (detailed meeting notes are attached in Appendix 1).    
 
Board meeting notes are also available on the Board's website: 
http://www.ijc.org/boards/saint.html. 
 
 
2.0  MANAGEMENT OF THE WATER LEVELS AND FLOWS  

 
In 2004, the annual mean water level at East Grand Lake was 131.566 metres (431.65 
feet), which is lower than the long term mean value of 131.790 metres (432.38 feet). 
 
The annual mean flow from the lake at Forest City Stream was 5.20 m3/s (184 cfs), 16% 
less than the long term mean value of 6.19 m3/s  (219 cfs). 
 
The annual mean water level for the year at Spednic Lake was 115.774 metres (379.84 
feet) lower than the long term mean value of 116.286 metres (381.52 feet). 
 
The annual mean flow as recorded at Vanceboro was 17.6 m3/s (622 cfs), 13 % less 
than the long term mean of 20.3 m3/s  (717 cfs). 
 
The annual mean flow at Baring was 55.9 m3/s  (1974 cfs), which is 22 % less than the 
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long term mean at Baring of 71.5 m3/s (2525 cfs). 
 
2.1  East Grand Lake Reservoir and Discharges below Forest City Dam 
 
During the period from January 1 to December 31, the reservoir was operated between 
a maximum daily mean water level of 132.290 metres (434.02 feet) on 1 January, and a 
minimum daily mean of 131.192 metres (430.42 feet) on 11 November. The maximum 
lake level as prescribed by the Commission’s Order is 132.570 metres ( 434.94 feet): 
the minimum is 130.436 metres (427.94 feet). The Order was maintained throughout the 
year. The daily mean elevations are presented in Table I and depicted in Figure I of the 
Appendix 3. 
 
Table II and Figure II of the Appendix presents the daily mean discharges below the 
Forest City Dam at the outlet of East Grand Lake for 2004. The maximum daily mean 
for the reporting period was 19.8 m3/s  (699 cfs) on 8 January and the minimum daily 
mean was 2.21 m3/s (78.0 cfs) on 5 October. The mean discharge for the year was 5.2 
m3/s  (184 cfs). The Commission’s Order of 2.12 m3/s  (75 cfs) as a minimum flow was 
maintained throughout the year. 
 
2.2  Spednic Lake Reservoir and Discharges below Vanceboro Dam 
 
During the year, levels in the Spednic Lake reservoir, ranged from a maximum daily 
mean of 117.365 metres (385.06 feet) on 1 January, to a minimum daily mean of 
114.890 metres (376.94 feet) on 24 November. The maximum limit specified in the 
Commission’s Order is 117.610 metres (385.86 feet). The allowable minimum level is 
113.233 metres (371.50 feet) for the period  January 1 to 30 April and 1 October to 
December 31 inclusive, and 114.757 meters (376.50 feet) for the period 1 May to 30 
September inclusive. These orders were maintained throughout the year. 
The daily mean elevations for the Spednic Lake Reservoir during the year are 
presented in Table III and depicted in Figure III of  Appendix 3. 
 
The maximum daily mean discharge recorded from the outflow at the reservoir at 
Vanceboro was 56.9 m3/s  (2009 cfs) on 8 January and the minimum daily mean 
recorded was 6.03 m3/s (213), on 9 May. The Commission’s Order of a minimum flow of 
5.66 m3/s  (200 cfs) was maintained throughout the year. Daily mean discharges are 
presented in Table IV and depicted in Figure IV of  Appendix 3. 
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2.3  Water Levels above Grand Falls Dam 
 
Table V of Appendix 3 and Figure V include a list of the water level elevations of the 
headpond above the Grand falls Dam. The recorded maximum daily mean elevation 
was 61.967 metres (203.30) feet) on 15 April and the minimum recorded elevation was 
61.512 metres (201.81 feet) on 25 May. 
The maximum prescribed elevation of 62.106 metres (203.76 feet), as set by the 
Commission, was not exceeded at any time during the year. 
 
2.4  Discharges at Baring, Maine 
 
Table VI of Appendix 3 and Figure VI presents and depicts the daily mean discharges of 
the St. Croix River at Baring, Maine. The mean discharge for the report period was 55.9 
m3/s  (1974 cfs). The maximum daily mean was 186 m3/s  (6568 cfs) on 16 April. The 
minimum daily mean was 21.5 m3/s  (759 cfs) on 26 July.   
Domtar met the environmental protection minimum flow requirements set at 21.2 m3/s  
(750 cfs). 
 
2.5  Headwater Elevations above Milltown Dam 
 
Table VII and Figure VII of Appendix 3 present and depict daily water elevations in the 
forebay of the NB Power Corporation plant at Milltown, New Brunswick. These 
elevations refer to mean sea level datum. As daily observations of elevations are not 
obtained on holidays or weekends, maximum and minimum daily mean water levels are 
not quoted in this report. 
 
2.6  Comparison of Selected Precipitation and Lake Water Levels in and around 
the St. Croix Basin 
 
Available precipitation and water level data both indicate less water than normal in the 
basin. Perhaps the most striking thing about the water level graphs is that water levels 
were lower throughout the summer months in both lakes than they were in the drought 
year of 2001.  Fall water levels increased however, and they were higher than the levels 
during that period in 2001. Considering the picture painted by these graphs, and also 
the below normal precipitation during this period (see Precipitation Tables in Appendix 
2), it is easy to see why there were concerns in the lake communities about water levels 
this past summer.  
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August was the wettest month the year.  Most of the precipitation fell on August 13 and 
14. This was the same rain event that caused extensive damage and even a death in 
north-western New Brunswick. 
 
The climate station at St. Stephen was taken out of service on November 22 for a much 
needed upgrade.  We have no way of estimating rainfall amounts for that location for 
the missing period.  Note however that there were two storms (November 25 and 29) 
that likely resulted in significant rainfall amounts to the St. Stephen area.    
 
There is a definite trend toward drier years in the basin. In fact, as the following passage 
from a 1987 Environment Canada technical report on the St. Croix River indicates, this 
trend seems to have begun at least as far back as the early 1970's. 
 
Excerpt from: St. Croix River, Integrated Data Interpretation. Technical Report. 1987. 
Inland Waters Directorate. Environment Canada.  
 
During the last 17 years [dating back from 1987], 1969-85, there have been a number of 
years (1971, 1974, 1975, 1978, 1985) when normal precipitation was not available to 
sustain required flows and it was necessary to draw more on storage reserve than 
usual. The years 1971 and 1985 were particularly dry years. The resulting effects in 
each case have been low water levels and complaints from cottage owners, fisherman, 
recreation / tourism and fishing organizations.   
  
 
3.0 WATER QUALITY  

 
3.1 Milltown Monitor 
 
Water-quality values for the St. Croix River at the Milltown monitor during the summer of 
2004 were well within the extreme values for the period of daily record based on record 
since September 1969 and well above the water-quality objectives for the river.  
 
Water temperatures were generally cooler than observed for the past three years during 
the summer period. The maximum dissolved oxygen value recorded was 9.9 mg/l on 
June 4; the minimum dissolved oxygen value recorded was 6.3 mg/l on August 4, the 
mean value for that day was 6.7 mg/l. 
 



 16

St. Croix River at Milltown 
Station # 01021050 
Water-Quality Monitor 
June – September 2004 

 
 

June  July  August September 
 
   Dissolved Oxygen (mg/l) 
   IJC objective = 5.0 mg/l minimum 
 
Maximum  9.9   8.2   8.0   9.2  
Minimum  7.3   6.4   6.3   7.1 
Mean   8.3   7.3   7.2   8.2 
 
 
   Water Temperature (degrees centigrade)  
    
 
Maximum 22.1  25.1  26.8  22.6  
Minimum 12.5  19.3  19.9  15.5 
Mean  18.3  22.1  22.8  18.7 
 
 
   pH (standard units) 
 
 
Maximum  7.1   7.2   7.3   7.0  
Minimum  6.8   6.8   6.6   6.7 
Mean   7.0   6.9   7.0   6.9 
 
 Specific conductance (microsiemens per centimeter at 25 C) 
 
 
Maximum  128   137   132   112  
Minimum    65     61     55     69 
Mean     96    118     91     91 
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4.0 STATUS OF POLLUTION ABATEMENT 

 
4.1 Maine 
 
The Calais wastewater treatment plant continues to be operated by a private consulting 
engineering company. Operational controls continue to improve. This consultant has 
also prepared a facilities plan that addresses the need for long term plant upgrades. 
The means to finance these upgrades is being developed. The City did enter into an 
administrative enforcement action with the Maine DEP to settle some past violations. 
 
As mentioned in the Synopsis section of this report, an effluent spill occurred at the 
Domtar paper mill at Woodland on July 1, 2004.  A break in the main wastewater 
discharge line from the mill to their treatment system resulted in a spill to the St. Croix 
River of approximately 3.5 million gallons. The spill occurred over a period of 
approximately 4 hours from 4-8 AM. The mill increased the River flow, by opening the 
dam gates, from approximately 875 cfs to 2500 cfs. The River was monitored down river 
at the USGS station for DO, specific conductance, and temperature and no significant 
changes were noted. The licensed discharge to the river was less than half of their 
allowable levels at this time which probably lessened the potential for any environmental 
impacts. No fish kills or visual impacts were noted. Public notices were issued per the 
existing local agreements.  
  
4.2 New Brunswick 
 
McAdam 

McAdam is still working on measures to improve phosphorous removal at the 
wastewater treatment facility.  A Clean Water Grant was given for a study done in Fall 
2004 to assess the condition of the lake.  
 
St. Stephen   

A new aerated lagoon is in operation along Dennis Stream.  The system is treating 
process water from both Ganong’s, as well as the municipal wastewater.   The system 
is designed to meet effluents standards of 20 mg/l of BOD and 20 mg/l SS year round.   
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Champlain Industrial Park 

No change from last year: 
 
The extended aeration facility treats the domestic wastewater of 85 employees and a 
large portion of industrial wastewater.  The facility discharges treated effluent to the St. 
Croix River estuary.  The facility does not always meet the desired effluent limits 
although septage is no longer accepted at this facility.  No more users will be added to 
the system until upgrades have been made. 
 
East Coast Village MHP 

No change: 
 
A facultative lagoon treats the domestic wastewater of the 58 mobile homes in the park. 
 The facility discharges treated effluent to a marshy area of Meadow Brook.  The 
receiving stream is not adequate to receive the wastewater.  Eventually the services 
from the municipality of St. Stephen may be extended to the mobile home park. 
 
Fisheries Biological Station 

The Fisheries Biological Station currently has an extended aeration system to treat 
domestic wastewater from the office buildings of the DFO.  There was budget money to 
begin the preliminary design in late 2004 with the intent that the project would be 
registered for EIA in 2005.  
 
Huntsman Marine Laboratory 

The Huntsman Marine Laboratory has a trickling filter wastewater treatment system.  
The area is highly industrial with several fish hatcheries in the area.  This facility may be 
connected to the new DFO wastewater treatment facility. 
 
Oak Bay Park 

The Oak Bay Campground has a trickling filter to treat the seasonal domestic 
wastewater of 110 campsites and the treated effluent is discharged to Oak Bay.  The 
facility added chlorination and dechlorination to the treatment process and the outfall 
pipe has been extended to the high tide mark.  The system does not meet the desired 
effluent limits in the peak camping months.    
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5.0 FISHERIES 

 
5.1 Anadromous Fisheries 
 
The St. Croix International Waterway Commission (IWC) continues to conduct  
fisheries research and operate a salmon rearing facility at the Milltown  
dam, at head of tide.   It delivers these activities in cooperation with  
government agencies on both sides of the border. 
 
The research trap in the Milltown dam fishway was operated from April 20 to  
October 29, 2004, to record all fish entering the St. Croix River from  
seaward.   Recorded were 14 Atlantic salmon (10 native fish taken for  
broodstock and 4 aquaculture fish sacrificed for research), as well as  
1,299 alewives, 22 white suckers and six smallmouth bass.  Fisheries &  
Oceans Canada transported 392 of the alewives (also known as gaspereau)  
16km upstream to spawning habitat in the Woodland Flowage: the white  
suckers and smallmouth bass were released alive above the Milltown trap. 
 
The native Atlantic salmon return was typical of recent years. The alewife  
run was the second lowest in 24 years (only the return of  900 alewives in  
2002 was lower).  This decline is largely the result of an alewife  
spawning barrier in the Woodland dam that was instituted under Maine state  
law in 1995.  An anticipated improvement in alewife numbers due to  
Canada's trucking of alewives past this barrier since 2001 has yet to be  
realized. 
 
All 14 salmon recovered at Milltown and also 59 alewives collected at  
Dennis Stream (a lower St. Croix tributary) were tested for the Infectious  
Salmon Anemia (ISA) virus and other viral and bacteria pathogens of  
concern: all test results were negative. 
 
Due to unusual conditions, only 2,845 Atlantic salmon parr were reared at  
Milltown in 2004.  These were certified disease-free and stocked in the  
upper St. Croix River in October, where they will grow for 1-2 years  
before migrating to sea.  An estimated 42,570 eggs were collected from  
salmon broodstock in November 2004 to be hatched, reared and stocked as  
parr in 2005 
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5.2 Shellfish Harvesting  
 
Since being briefly opened to shellfishing under a conditional harvest plan in 1999, Oak 
Bay was never reopened. Oak Bay is scheduled to be re-sampled in 2006. Plans are 
underway to allow depuration harvesting in the western portion of the bay, beginning in 
2005.   An attempt will be made to reactivate a conditionally approved shellfishery along 
the eastern portion of the bay. 
 

6.0 INTERNATIONAL WATERSHEDS INITIATIVE/WORK PLAN 

 
Under the IJC’s International Watersheds Initiative, IJC boards are directed to 
undertake their responsibilities with enhanced outreach and cooperation with other 
entities, and by building partnerships to advance the state of knowledge and 
understanding of the water and related resources in transboundary basins. The primary 
aim of the initiative is to improve local capacity for and interest in resolving 
transboundary water and related environmental concerns.  
 
The Board worked on several initiatives this year in support of the watershed initiative.  
Key among these was the development of an ambitious 3-year work plan (provided to 
the IJC in November 2004) and initial work completed on the development of a GIS 
mapping application for the St. Croix Basin.   
 
As a general but important comment is that the projects discussed in the next section 
and identified in the work plan will not be possible unless significant funding is provided 
by the IJC to support the proposed projects.  The work plan provided to the IJC in 
November 2004 identified a funding need on the order of 400,000 dollars over the next 
three years. 
 
6.1  Geographic Information System (GIS) St. Croix Atlas project  
 

The IJC and the International St. Croix River Board, through a contractor Ms. Faye 
Cowie of Watershed Technologies Inc, and with input from a technical steering 
committee developed a proposal for a Watershed GIS Atlas project.  

This project involves collecting and harmonizing data layers from the US and Canada 
and making this mapping available to stakeholders in the region via the internet.  The 
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first phase would provide access to static maps displaying watershed data layers such 
as topography, hydrograph, water quality, land uses, etc. and future phases would 
investigate web based mapping applications for data display and sharing.  This project 
will be used by the IJC as pilot for future mapping efforts across the boundary waters 
between the US and Canada.   

 

The goal of the mapping project is to integrate Canadian and U.S. data in support of 
sustainable planning and monitoring of the St. Croix River watershed, regardless of the 
international division. Phase I of the multi-phased St. Croix mapping project will begin 
the data integration and harmonization process, focusing on priority base and thematic 
GIS layers. In addition, the first phase will produce a series of overview maps. For a 
more complete description of this proposed project, refer to Appendix 4.  
 
6.2  Coupled Atmosphere – Hydrology Model 
 
This project will involve the development of a coupled atmosphere-hydrology model for 
the St. Croix River system. Managing water levels and flows to meet the requirements 
of various users of the system is a major challenge. A coupled atmosphere - hydrologic 
predictive model would provide the ability to model different level and flow scenarios in 
order to determine optimum conditions for various uses (e.g., recreation, cottages, 
hydroelectric power generation, pollution abatement). It would also provide dam owners 
with the ability to model upset conditions such as dam failures on the system, thus 
enhancing emergency preparedness in the basin.  
 
6.3  State of the Watershed Report 
 
Considerable information on various aspects of environmental quality in the watershed 
has been collected over the years. It would be very helpful in identifying gaps and areas 
in need of attention if the this information was to be compiled, reviewed and 
summarized  to provide a picture of the environmental health of the watershed, 
including the estuary, over the years leading up to the present. This initiative would also 
provide an excellent opportunity to bring various stakeholders together to work on a 
common project in the watershed, thus contributing to the International Watersheds 
Initiative.  
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Closing Comments - Prior to the meeting adjourning, IJC Commissioner Olsen encouraged the 
Board to further explore the idea of a Commissioner giving a presentation at the Gulf of Maine 
Summit, Murray Clamen, indicated that the IJC is prepared to provide some resources to 
support the work of the Board in the St. Croix Basin; Dawn Gallagher suggested that it would be 
good if members representing the St. Croix River area in the Maine and New Brunswick 
Legislatures could be invited to the Summit.  Joe Arbour mentioned that the Governor of Maine 
and the Premier of New Brunswick have also been invited to speak at the Summit.  
     
 

Action Items 
 
Air Quality Issues  
 
• Bill Appleby to make contact with the IJC Air Quality Advisory Board to discuss a potential 

role for that group in addressing air quality issues in the St. Croix River Basin (April 19-22, 
2004 IJC Semi Annual Meeting in Washington). 

 
 
Making Broader Connections with Maine and New Brunswick Government and 
Legislative Groups  
 
• Dawn Gallagher to ask representatives of the Marine Resources Committee and Natural 

Resources Committee if they want the International St. Croix River Board to give them a 
presentation on the role and activities of the Board. 

 
• The Board to work with New Brunswick officials to identify groups in the New Brunswick 

government groups which the Board should target for outreach purposes (April-May 2004). 
  
 
The Role of the International St. Croix River Board in the Broader Context of International 
Groups in the Region 
 
• An IJC Commissioner to give a presentation on the role of the International St. Croix River 

Board in the St. Croix River basin (October 26-29, 2004 in St. Andrews).  
 
• Board Members and Secretaries to begin the process of organizing a side meeting with key 

representatives of the Gulf of Maine Council, the New England Premiers and Eastern 
Canadian Premiers and the St. Croix International Waterway Commission during the Gulf of 
Maine Summit event (April 2004).   

 
• Maine and New Brunswick officials to invite members representing the St. Croix area in the 

Maine and New Brunswick Legislatures to attend the Gulf of Maine Summit (April 2004).    
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Attachment 1 
Meeting Participants 

 
 
Maine Department of Environmental Protection 
 
Dawn Gallagher  Commissioner  
David Littell   Deputy Commissioner 
Jim Brooks  Director, Bureau of Air Quality 
Stephen Davis  Director, Bureau of Remediation and Waste Management  
 
New Brunswick Department of Environment and Local Government 
 
Hermel Vienneau  Deputy Minister  
Diane Kent Gillis  Assistant Deputy Minister, Sciences and Planning Division  
Kim Hughes  Director, Sustainable Planning Branch  
 
New Brunswick Department of Agriculture, Aquaculture and Fisheries 
 
Byron James  Deputy Minister 
 
IJC Commissioners 
 
United States  Allen Olson 
Canada  Robert Gourd 
 
IJC Staff 
 
Lisa Bourget  U.S. Secretary 
Murray Clamen Canadian Secretary 
 
Russ Trowbridge   U.S. Advisor 
Rudy Koop  Canadian Advisor 
 
International St. Croix River Board  
 
Barbara Blumeris U.S. Co-Chair (Acting) 
Ed Logue  U.S. Board Member 
Bob Lent  U.S. Board Member 
 
Sheila Washburn Canadian Board Member 
Bill Appleby  Canadian Co-Chair 
Bill Ayer  Canadian Board Member 
Joe Arbour  Canadian Board Member 
Peter Johnson  Canadian Board Secretary 
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Actions: 
 
¾ Peter Johnson to contact the Fairmount Algonquin Hotel to change the meeting 

arrangements from the evening of October 25 to the morning of October 26.    
 
 

Summary of Action Items (organized by assigned lead) 
 
Peter Johnson 
 
• revise Work Plan to include development of ISCRB brochure.  
 
• invite a representative from the Guides Association in Forest City to attend the October 26, 2004 

Board meeting in St. Andrews.   
 

forward Pat Hinch invitation letter to Joe Arbour - Joe Arbour to follow up with Patricia Hinch re: 
attending the meeting.  

 
• send invitation letter to CEC contact for October 25, 2004 International Partners meeting.  
 
• ask MSC contacts to investigate possible linkage with NOAA for the Coupled Atmosphere Hydrology 

Model. 
 
• poll ISCR Board members regarding the possibility of meeting with the Saint John Water 

Management Board in the St. Croix Basin in June 2005 and also to ask if the Board would support the 
idea of holding its annual summer and public meetings in the basin at that time.  

 
• contact the Fairmount Algonquin Hotel to change the meeting arrangements from the evening of 

October 25 to the morning of October 26.    
 
Board Secretaries (Barbara and Peter) 
 
• explore the possibility of retaining the St. Croix International Waterway Commission to develop a 

Watershed Directory on behalf of the Board.  
 
• organize a conference call to discuss potential candidates to fill the position on the Canadian Section 

of the Board (September 13-24, 2004).   
 
Rudy Koop 
 
• provide Board Secretaries with examples of brochures developed by other Boards.   
 
Joe Arbour 
 
• provide contact information to Peter Johnson for the CEC.   
 
Bob Lent 
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• Bob Lent to contact the Saint John Water Management Board to set up a meeting between the two 
Boards (after ISCR Board members are polled re: the possibility of meeting in the Basin next June).  

 
Bill Appleby and Peter Johnson 
 
• map out next steps on the air quality initiative with EC, provincial and state colleagues and coordinate 

with the Air Quality Advisory Board.        
 
 
 
 

MEETING NOTES 
International St. Croix River Board  

International Partners Meeting 
October 25, 2004 

 
1.  Subject: Exploring Potential Areas of Collaboration for International Organizations in 
Eastern Maine and South Western New Brunswick and the Bay of Fundy /Gulf of Maine 
EcoRegion 

 
2.  Location: St. Andrews, New Brunswick 
 
3.  Participants: 
IJC Commissioners 
Allen Olson   United States 
 
IJC Staff 
Lisa Bourget  U.S. Secretary  
Murray Clamen  Canadian Secretary 
Russ Trowbridge  U.S. advisory staff 
 
International St. Croix River Board  
Col. Tom Koning  U.S. Co-Chair  
Ed Logue  U.S. Board Member 
Bob Lent  U.S. Board Member 
Joan Trial  U.S. Board Member 
Carol Woods  U.S. Board Member 
Bill Appleby  Canadian Co-Chair 
Bill Ayer  Canadian Board Member 
Joe Arbour  Canadian Board Member 
Barbara Blumeris  U.S. Board Secretary 
Peter Johnson  Canadian Board Secretary 
 
St. Croix International Waterway Commission 
Lee Sochasky  Executive Director 
Ken Gordon  U.S. Co-Chair  
 
Gulf of Maine Council Working Group 
David Keeley    Maine Sate Planning office 
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Bill Hubbard   USACOE 
Jerry Pesch    EPA 
 
ACAP St. Croix 
Art MacKay  Executive Director 
 
New Brunswick Department of Environment and Local Government 
Diane Kent Gillis  Assistant Deputy Minister, Sciences and Planning Division  
Kim Hughes  Director, Sustainable Planning Branch  
 
Commission for Environmental Cooperation    
Jane Barr   CEC Consultant 
 
 
 
4.  Meeting Summary 
 
This meeting provided an opportunity for several trans-boundary organizations working 
in the Eastern Maine, Southwestern New Brunswick, Gulf of Maine Eco-Region to meet 
in a common forum and exchange information on their respective roles and 
responsibilities.  In addition to members of the International St. Croix River Board, also  
participating in the meeting were an International Joint Commission (IJC) Commissioner 
and staff from the Washington and Ottawa IJC offices, representatives from the 
Commission for Environmental Cooperation (the environmental side agreement to the 
NAFTA), the New England Governors/Eastern Premiers, Gulf of Maine Council, the 
Saint Croix International Waterway Commission, and ACAP Saint Croix. 
 
During the first part of the meeting, representatives of each organization provided a 
presentation on their organization and special projects.  Highlights of presentations are 
provided in Attachment A.  The second half of the meeting involved a facilitated 
discussion led by Jessie Davies.   Bullets from this discussion are in Attachment B.   
 
Lack of time precluded the identification of specific potential collaborative initiatives, 
however, participants agreed that the opportunity to get together and share information 
was useful.  It was suggested that the Board should hold such meetings on an annual 
basis and that the IJC should consider organizing similar forums in other trans-boundary 
regions across the country.  The session also provided valuable guidance for 
establishing priorities in relation to the Board’s Proposed 2004-2007 Work Plan.   
 
Key findings of this meeting included: 
 

• There is a need for stable funding for long-term programs such as water quality 
monitoring of headwater lakes (i.e., every 6 years). 

• Local watershed groups can play a critical role in getting messages out to and 
from, people living in the watershed.  

• Bringing science to the table is one of the key roles the Board can play, via its 
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member host agencies.   
• The Board’s request for funding to deliver projects will be enhanced if projects 

are seen as being of value to the people in the watershed and involve 
cooperation with other groups.   The reverse is also true in that successful 
projects will also need to meet the needs of the governments.    

• While it was recognized that the IJC is good at encouraging action by 
jurisdictions, caution needs to be exercised about getting into areas where 
regulatory agencies work.  

• The IJC should be perceived as a neutral party in all matters.  
• The Board should strive to understand over time how much water is in the 

system and what the quality of that water is.  
 

 



 

                                         Appendix 1 page 15

ATTACHMENT A 
 

IJC Commissioner Alan Olson provided introductory remarks noting that the IJC is 
encouraging implementation of the Commission’s International Watersheds Initiative by 
its Boards. Commissioner Olson noted that increased coordination with other groups 
and working with existing interests in the watershed are key elements of this initiative.   

   
Colonel Koning provided an overview of the IJC and the International St. Croix River 
Board’s role and responsibilities and information about on-going board projects and the 
Board’s proposed 2004-2007 Board work plan.  It was noted that special projects 
included in the work plan such as the GIS Atlas will require funding support from IJC 
and other sources.        

 
Lee Sochasky, Executive Director of the St. Croix International Waterway 
Commission (SCIWC), noted that the SCIWC was established by Maine and NB to 
develop and help to implement a management plan for the St. Croix River corridor. The 
Plan was completed in 1990 and accepted by the Governments of Maine and New 
Brunswick in 1993 for implementation on a voluntary basis.  Significant progress has 
been made in implementing the Management Plan since that time. Lee identified lack of 
funding for long term monitoring and research projects in the watershed as one of the 
on-going significant challenges her organization faces. 

 
David Keeley represented the Gulf of Maine Council (GOMC) on the Marine 
Environment.  He noted that the GOMC was created in 1989.  The Council’s annual 
budget of $1.8 million is obtained from participating States, Provinces and Federal 
agencies from the two countries. The Gulf of Maine Council is a U.S.-Canadian 
partnership of government and non-government organizations working to maintain and 
enhance environmental quality in the Gulf of Maine to allow for sustainable resource 
use.   GOMC has created an action plan for the Marine Environment.  A recent progress 
review revealed that, of the 51 items originally identified in the plan, significant progress 
has been made on 30 items. The GOMC sees itself as catalyst to bring partnerships 
together to pursue specific projects.  

 
Diane-Kent Gillis, from the New Brunswick Department of Environment and Local 
Government, represented the Conference of New England Governors and Eastern 
Canadian Premiers (NEG/ECP). The NEG/ECP was established in1973.  The 
Governors of New Hampshire, Massachusetts, Vermont, Connecticut, Rhode Island and 
Maine and the Premiers of Quebec, New Brunswick, Nova Scotia Prince Edward Island 
and Newfoundland and Labrador are the members of this organization and they meet 
annually to review and endorse actions plans. The NEG/ECP relies on working groups 
or committees to deliver on the commitments in these action plans.  One such 
committee is the Committee on the Environment.  This committee has developed action 
plans for acid rain, mercury deposition, and climate change.   
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Art MacKay, Executive Director of ACAP St. Croix (aka. the St. Croix Estuary 
Project) represented his organization at the meeting. ACAP St. Croix is one of 14 
organizations for which Environment Canada's Atlantic Coastal Action Program 
provides base funding in the Atlantic Provinces. The organization is largely grass roots 
focused.  By way of example of the kind of work ACAP St. Croix is involved in, Art gave 
a presentation on the proposed LNG facility at Eastport, Maine.  
 
Jane Barr (consultant) presented on behalf of the Commission for Environmental 
Cooperation (CEC).  The CEC is an international organization created by Canada, 
Mexico and the United States under the North American Agreement on Environmental 
Cooperation.  It is more commonly known as the environmental side agreement to the 
NAFTA.  CEC Objectives are:  
 

•To protect the environment in North America through increased cooperation 
•To promote sustainable development based on mutually supportive 
environmental and economic policies  

 
Jane worked with the CEC on the preparation of the North American Mosaic, a 
comprehensive state of the environment report for North America released in 2001. 
Jane is currently, working on developing a smaller set of environmental indicators for 
North America.  This is a collaborative effort between CEC and the United Nations 
Environment Program to lay groundwork for developing a set of North American 
environmental indicators.         

 



 

                                         Appendix 1 page 17

ATTACHMENT B  
 

Results of Facilitated Session 
 

TOPIC:  Exploring Potential Areas of Collaboration for International Organizations in Eastern 
Maine and South Western New Brunswick and the Bay of Fundy/Gulf of Maine EcoRegion.  

 
Regarding Communication and Information Sharing:  
 

•  GIS Mapping Project a good examples 
• need stable funding for long term activities (e.g.,  monitoring in upper lakes every 

6 years) 
• education and outreach  
• information management 
• common data set 
• improved scientific tools/models 
• information sharing/access 
• information should be easy to understand by lay public 
• need to overcome common information barriers (different collection protocols, 

models and tools in each jurisdiction) 
• need common indicators of watershed health which are community based 
• information needs to be available to variety of users 
• need mechanism for ensuring awareness of what information is available and 

where 
• for SOE (State of the Environment) reporting an overview of how ecosystems 

work is basis for SOE reporting 
• outreach (to public and from public to government agencies) 
• education 
• understand  what others do/communication 
• chemical releases into river-is this an information issue (perception versus 

reality) or need for IJC action of some kind? 
 
 
Regarding the appropriate role of the IJC:  
 

• preventing disputes by cooperation 
• focusing on border (perhaps use GOMC model) 
• projects should relate to boundary corridor * 
• problem identification/prevention/resolution 
• value in sharing of science of government agencies in basin 
• provide useful communication mechanism from public to IJC to governments 
• honest broker/neutral party to arbitrate disputes (preferably before they start) 
• should focus on amount of water in system and quality of water 
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• role of IJC unclear to some participants 
• assist in coordinating mapping and development of common watershed 

management tools 
• Projects should:  

-have real value 
-be delivered locally with local cooperation with IJC 
-meet government needs 
-leverage in-kind and financial support 

 
 
Regarding Possible Actions that Could be Taken:** 
 
Note: Relatively few concrete actions were mentioned; there was not adequate time to 
discuss any in detail (who, when, how etc.) 
 

• IJC should facilitate process to identify common vision for watershed 
-perhaps use NEG-ECP model 

 -interactive process 
 -science driven 
 -“what ifs” (what would happen to river flow with extreme drought? Etc.) 
 -develop plan with stakeholders including industry 
• Aquatic habitat connectivity 
• Help set priorities/goals—what do we want? 
• Air quality 
• Need to be locally applicable (meaningful to people in watershed) 
• Need to be mutually beneficial 
• Flawed infrastructure-if identified by community, what would IJCs role be? 
• Provide website links and website improvement (see above—need to know what 

information is available and where) 
• Waste load allocation (need to understand watershed, but question regarding 

what is appropriate role for IJC) 
• Annual forum (similar to today) to exchange information 
• IJC role should be information sharing and inter-agency coordination on issues 
• Another science forum similar to the successful one held several years ago 

 
Regarding Challenges: 
 

• Funds for long-term projects, ie monitoring 
• Access for funds for projects to be implemented locally 
• Projects need to focus on unique position of IJC and not try to be all things to all 

people 
• Activities should support government initiatives 
• Need to understand the mandates of various government agencies 
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• IJC must consider entire watershed while respecting role of government 
agencies (IJC role as facilitator) 

• Diversity of groups, agencies and potentially conflicting interests within 
watershed 

• Watershed management: what tools are needed?  Who should take the lead?  
What is the appropriate role for the IJC? 

 
Regarding current activities of the Board: 
 

• Alewife/small mouth bass, Atlas and directory all seen as value and appropriate 
projects 
 

*    opposing ideas on this; no time to work out consensus 
**  many of these are issue areas and not developed as actions 
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Appendix 2 
 

Precipitation Levels from St. Croix Basin 
 and Surrounding Area 

 Monitoring Stations and Water Levels 
 in East Grand and Spednic(k) Lakes

Total Precipitation (mm water equivalent)  (Data not yet Quality controlled)

Fredericton Jan   Feb   Mar   Apr   May   Jun   July Aug Sep Oct Nov Total
Actuals 31.7 20.9 47.2 72.6 29.9 67.9 53.2 153.8 79.1 32.0 73.5 661.8
Normals 109.6 79.2 102.7 87.4 95.9 88.6 87.1 89.8 94.5 97.7 103.2 1035.7
Departure from Normal -77.9 -58.3 -55.5 -14.8 -66.0 -20.7 -33.9 64.0 -15.4 -65.7 -29.7 -373.9
% Departure from Normal -71.08% -73.61% -54.04% -16.93% -68.82% -23.36% -38.92% 71.27% -16.30% -67.25% -28.78% -36.10%

Houlton (in inches) Jan   Feb   Mar   Apr   May   Jun   July Aug Sep Oct Nov Total
Actuals 1.46 0.66 1.26 2.94 2.76 2.31 3.14 4.37 3.12 2.69 3.34 28.05
Normals 3.28 2.12 2.71 2.84 3.23 3.66 3.46 3.69 3.44 3.31 3.62 35.36
Departure from Normal -1.82 -1.46 -1.45 0.1 -0.47 -1.35 -0.32 0.68 -0.32 -0.62 -0.28 -7.31
% Departure from Normal -55.49% -68.87% -53.51% 3.52% -14.55% -36.89% -9.25% 18.43% -9.30% -18.73% -7.73% -20.67%

Millinocket (in inches) Jan   Feb   Mar   Apr   May   Jun   July Aug Sep Oct Nov Total
Actuals 0.95 1.18 1.36 3.20 3.35 2.15 5.85 9.26 1.85 2.16 4.44 35.75
Normals 3.37 2.39 3.08 3.54 3.78 3.94 3.80 3.95 3.67 3.70 3.67 38.9
Departure from Normal -2.42 -1.21 -1.72 -0.34 -0.43 -1.79 2.05 5.31 -1.82 -1.54 0.77 -3.14
% Departure from Normal -71.81% -50.63% -55.84% -9.60% -11.38% -45.43% 53.95% 134.43% -49.59% -41.62% 20.98% -8.07%

St. Stephen Jan   Feb   Mar   Apr   May   Jun   July Aug Sep Oct Nov * Total
Actuals 30.8 36.6 64.6 91.8 66.2 63.6 85.8 122.4 66.0 57.0 35.6 720.4
Normals (Pennfield) 137.7 105.2 127.2 111.5 125.0 106.4 103.4 100.3 118.1 124.8 132.6 1292.2
Departure from Normal -106.9 -68.6 -62.6 -19.7 -58.8 -42.8 -17.6 22.1 -52.1 -67.8 -97 -571.8
% Departure from Normal -77.63% -65.21% -49.21% -17.67% -47.04% -40.23% -17.02% 22.03% -44.12% -54.33% -73.15% -44.25%

* Data to November 22.  Station closed for upgrade

Woodstock Jan   Feb   Mar   Apr   May   Jun   July Aug Sep Oct Nov
Normals 107.3   67.5   91.9   77.0   94.5   98.0 92.0 96.0 95.7 92.0 96.9

Harvey Station
Normals   104.2   61.9   90.5  96.5  102.2  96.7  102.2  102.2  102.2   102.2   102.2
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Water Level Analysis Grand Lake
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Water Level Analysis Spednic Lake
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Appendix 3 
 

WATER LEVELS AND FLOWS 2004 
 



GRAND LAKE AT FOREST CITY 
DAILY MEAN WATER LEVELS IN METRES FOR 2004 

 
DAY       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP       OCT       NOV       DEC       DAY        
 
1         132.290   131.774   131.395   131.286   131.768   131.861   131.666   131.573   131.516   131.439   131.267   131.301   1 
2         132.283   131.757   131.384   131.303   131.771   131.857   131.660   131.578   131.508   131.429   131.256   131.356   2 
3         132.276   131.743   131.377   131.336   131.780   131.859   131.664   131.577   131.497   131.429   131.268   131.357   3 
4         132.271   131.730   131.368   131.356   131.834   131.854   131.665   131.579   131.505   131.420   131.253   131.361   4 
5         132.264   131.717   131.360   131.381   131.853   131.841   131.649   131.572   131.498   131.421   131.260   131.374   5 
 
6         132.255   131.702   131.360   131.400   131.866   131.828   131.642   131.569 A 131.491   131.403   131.262   131.371   6 
7         132.244   131.695   131.354   131.413   131.884   131.827   131.634   131.562   131.486   131.396   131.256   131.371   7 
8         132.223 A 131.683   131.345   131.427   131.889   131.824   131.622   131.556   131.487   131.388   131.262   131.381   8 
9         132.204 E 131.665   131.336   131.440   131.889   131.821   131.632   131.550   131.496   131.371   131.256   131.389   9 
10        132.183 E 131.650   131.325   131.452   131.887   131.814   131.640   131.542   131.523   131.361   131.247   131.389   10 
 
11        132.165 E 131.636   131.315   131.463   131.892   131.803   131.635   131.532   131.524   131.353   131.240   131.401   11 
12        132.143 A 131.622   131.311   131.471   131.896   131.792   131.628   131.527   131.525   131.358   131.243   131.403   12 
13        132.122   131.607   131.309   131.484   131.895   131.783   131.617   131.527   131.529   131.334   131.240   131.403   13 
14        132.103   131.592   131.298   131.512   131.897   131.772   131.611   131.543   131.521   131.317   131.239   131.407   14 
15        132.082   131.580   131.292   131.565   131.899   131.771   131.610   131.539   131.515   131.310   131.233   131.407   15 
 
16        132.059   131.568 A 131.284   131.591   131.905   131.771   131.608   131.534   131.511   131.314   131.228   131.401   16 
17        132.038   131.552 A 131.276   131.611   131.898   131.761   131.607   131.531   131.509   131.323   131.222   131.401   17 
18        132.019   131.537   131.269   131.632   131.894   131.752   131.606   131.525   131.515   131.324   131.218   131.399   18 
19        132.008   131.524   131.260   131.659   131.905   131.744   131.603   131.513   131.515   131.321   131.216   131.399   19 
20        131.991   131.508   131.255   131.681   131.898   131.751   131.602   131.513   131.503   131.317   131.212   131.400   20 
 
21        131.973   131.496   131.251   131.692   131.896   131.736   131.600   131.521   131.492   131.312   131.206   131.402   21 
22        131.953   131.493   131.249   131.700   131.892   131.727   131.592   131.527   131.485   131.308   131.206   131.403   22 
23        131.937   131.482   131.245   131.706   131.888   131.737   131.585   131.516   131.483   131.301   131.204   131.404   23 
24        131.919   131.470   131.242   131.722   131.890   131.727   131.599   131.514   131.474   131.296   131.192   131.449   24 
25        131.900   131.459   131.238   131.736   131.907   131.719   131.597   131.502   131.469   131.291   131.213   131.459   25 
 
26        131.881   131.446   131.238   131.737   131.904   131.715   131.590   131.492   131.469   131.287   131.247   131.463   26 
27        131.863   131.433   131.250   131.749   131.905   131.708   131.587   131.487   131.460   131.284   131.243   131.477   27 
28        131.845   131.418   131.257   131.764   131.902   131.697   131.584   131.485   131.456   131.278   131.239   131.483   28 
29        131.826   131.406   131.262   131.762   131.905   131.685   131.580   131.479   131.451   131.270   131.283   131.487   29 
30        131.808             131.266   131.766   131.891   131.675   131.578   131.475   131.444   131.261   131.294   131.490   30 
31        131.791             131.274             131.875             131.569   131.505             131.262             131.493   31 
TOTAL     4093.919  3815.945  4070.245  3946.797  4088.255  3953.212  4080.062  4077.445  3944.857  4071.478  3937.205  4073.681  TOTAL      
MEAN      132.062   131.584   131.298   131.560   131.879   131.774   131.615   131.530   131.495   131.338   131.240   131.409   MEAN       
MAX       132.290   131.774   131.395   131.766   131.907   131.861   131.666   131.579   131.529   131.439   131.294   131.493   MAX        
MIN       131.791   131.406   131.238   131.286   131.768   131.675   131.569   131.475   131.444   131.261   131.192   131.301   MIN        
 
SUMMARY FOR THE YEAR 2004                                              NOTES: THE WATER LEVELS ARE PROVISIONAL AND ARE SUPPLIED BY 
Mean water level, 131.566 Metres                                              ENVIRONMENT CANADA IN COOPERATION WITH DOMTAR. 
Maximum daily water level, 132.290 Metres On 2004-01-01                       A – PARTIAL DAY 
Minimum daily water level, 131.192 Metres On 2004-11-24                       E – ESTIMATED 
 

TABLE I 

  



FOREST CITY STREAM BELOW FOREST CITY DAM 
DAILY MEAN DISCHARGE IN CUBIC METRES PER SECOND FOR 2004 

 
DAY       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP       OCT       NOV       DEC       DAY        
 
1         12.0      13.9      8.93      2.56      2.40      8.23      6.92      2.25      2.41      2.28      2.46      2.53      1 
2         11.9      13.7      8.80      2.59      2.40      8.20      6.88      2.28      2.40      2.26      2.45      2.62      2 
3         11.9      13.5      8.69      2.65      2.40      8.18      6.89      2.27      2.40      2.23      2.45      2.64      3 
4         11.9      13.4      8.55      2.70      2.45      8.15      6.88      2.28      2.40      2.23      2.42      2.67      4 
5         11.8      13.2      8.46      2.76      2.47      8.09      6.77      2.27      2.40      2.21      2.44      2.70      5 
 
6         11.8      12.9      8.47      2.81      2.51      8.06      5.96      2.26      2.40      2.40      2.44      2.72      6 
7         15.4      12.8      8.38      2.83      2.52      8.05      5.24      2.23      2.39      2.40      2.44      2.75      7 
8         19.8      12.6      8.28      2.88      2.53      8.03      4.41      2.23      2.38      6.82      2.44      2.75      8 
9         19.7      12.4      8.17      2.92      2.55      6.88      3.44      2.23      2.42      10.4      2.42      2.75      9 
10        19.7      12.2      8.03      2.93      2.57      4.99      3.06      2.23      2.44      10.2      2.40      2.75      10 
 
11        19.7      12.0      7.92      2.97      2.57      3.82      3.06      2.35      2.44      10.1      2.40      2.79      11 
12        19.2      11.8      7.87      2.98      2.56      3.20      3.05      2.44      2.44      10.2      2.39      2.79      12 
13        18.4      11.6      7.82      2.66      2.57      3.20      2.66      2.44      2.44      9.78      2.37      2.57      13 
14        18.1      11.5      7.71      2.50      2.57      3.19      2.31      2.44      2.44      7.43      2.36      2.26      14 
15        17.8      11.3      7.64      2.58      2.57      3.17      2.31      2.44      2.44      3.87      2.33      2.26      15 
 
16        17.5      11.1      7.52      2.63      2.57      4.98      2.31      2.44      2.44      2.61      2.32      2.28      16 
17        17.2      10.9      7.41      2.65      2.58      6.01      2.31      2.44      2.44      2.61      2.31      2.27      17 
18        17.0      10.7      6.43      2.69      2.58      6.00      2.30      2.43      2.44      2.61      2.30      2.27      18 
19        16.9      10.6      4.82      2.74      2.58      5.97      2.30      2.40      2.43      2.61      2.29      2.27      19 
20        16.7      10.4      4.30      2.76      2.59      5.99      2.30      2.40      2.40      2.60      2.28      2.26      20 
 
21        16.5      10.3      4.28      2.79      2.57      5.93      2.30      2.42      2.40      2.58      2.28      2.26      21 
22        16.3      10.2      3.69      2.79      2.60      5.89      2.29      2.43      2.39      2.57      2.27      2.28      22 
23        16.0      10.1      3.17      2.52      2.57      5.94 A    2.29      2.40      2.37      2.57      2.26      2.29      23 
24        15.8      9.92      3.14      2.35      2.59      5.89 A    2.29      2.40      2.35      2.55      2.23      2.35      24 
25        15.5      9.75      3.13      2.33      2.61      5.89 A    2.28      2.40      2.35      2.52      2.30      2.38      25 
 
26        15.2      9.56      3.13      2.35      2.61      7.23 A    2.28      2.38      2.35      2.52      2.39      2.40      26 
27        15.0      9.40      3.16      2.36      2.60      7.23 A    2.28      2.36      2.32      2.50      2.37      2.40      27 
28        14.8      9.21      3.18      2.36      6.12      7.13 A    2.28      2.35      2.30      2.49      2.38      2.44      28 
29        14.5      9.09      3.20      2.38      8.43      7.06      2.28      2.36      2.29      2.48      2.47      2.45      29 
30        14.3                2.86      2.38      8.36      6.97      2.27      2.35      2.28      2.47      2.49      2.46      30 
31        14.1                2.53                8.28                2.25      2.41                2.46                2.46      31 
TOTAL     492.4     330.03    189.67    79.40     99.88     187.55    106.45    73.01     71.79     125.56    71.15     77.07    TOTAL      
MEAN      15.9      11.4      6.12      2.65      3.22      6.25      3.43      2.36      2.39      4.05      2.37      2.49      MEAN       
DAM3      42500     28500     16400     6860      8630      16200     9200      6310      6200      10800     6150      6660      DAM3       
MAX       19.8      13.9      8.93      2.98      8.43      8.23      6.92      2.44      2.44      10.4      2.49      2.79      MAX        
MIN       11.8      9.09      2.53      2.33      2.40      3.17      2.25      2.23      2.28      2.21      2.23      2.26      MIN        
 
SUMMARY FOR THE YEAR 2004                                              NOTES: THE DISCHARGES ARE PROVISIONAL AND ARE SUPPLIED BY 
Total discharge, 164000 DAM3                                                  ENVIRONMENT CANADA IN COOPERATION WITH DOMTAR. 
Mean discharge, 5.20 M3/S                                                     A – PARTIAL DAY 
Maximum daily discharge, 19.8 M3/S On 2004-01-08  
Minimum daily discharge, 2.21 M3/S On 2004-10-05                    

 
TABLE II 



SPEDNIC LAKE AT ST. CROIX 
DAILY MEAN WATER LEVELS IN METRES FOR 2004 

 
DAY       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP       OCT       NOV       DEC       DAY       

 
1         117.365   116.357   115.522   115.178   116.336   116.212   115.988   115.818   115.651   115.453   115.060   115.070   1 
2         117.357   116.317   115.492   115.210   116.350   116.200   115.984   115.811   115.641   115.418   115.033   115.204   2 
3         117.339   116.275   115.479   115.265   116.364   116.200   115.990   115.791   115.624   115.402   115.068   115.216   3 
4         117.327   116.242   115.457   115.317   116.417   116.196   115.979   115.785   115.615   115.365   115.029   115.252   4 
5         117.311   116.211   115.430   115.376   116.443   116.165   115.961   115.765   115.598   115.361   115.038   115.295   5 
 
6         117.288   116.170   115.419   115.421   116.462   116.142   115.963   115.744   115.579   115.311   115.048   115.310   6 
7         117.262   116.141   115.409   115.454   116.504   116.140   115.957   115.725   115.567 A 115.289   115.023   115.324   7 
8         117.232   116.107   115.382   115.486   116.515   116.140   115.944   115.712   115.565   115.263   115.042   115.349   8 
9         117.200   116.061   115.357   115.524   116.513   116.144   115.965   115.699   115.563   115.242   115.027   115.364   9 
10        117.167   116.030   115.328   115.562   116.512   116.136   115.992   115.682   115.599   115.240   115.008   115.377   10 
 
11        117.128   116.011   115.313   115.593   116.518   116.121   115.991   115.666   115.599   115.240   114.998   115.402   11 
12        117.095   115.986   115.307   115.624   116.511   116.102   115.985   115.661   115.594   115.258   114.992   115.417   12 
13        117.060   115.958   115.298   115.651   116.496   116.084   115.976   115.660   115.602   115.243   114.976   115.430   13 
14        117.028   115.935   115.278   115.700   116.484   116.069   115.968   115.690   115.587   115.225   114.976   115.443   14 
15        116.988   115.911   115.261   115.805   116.478   116.069   115.967   115.683   115.577   115.214   114.955   115.452   15 
 
16        116.950   115.884   115.252   115.882   116.476   116.071   115.964   115.676   115.572   115.206   114.944   115.456   16 
17        116.918   115.859   115.238   115.936   116.453   116.053   115.956   115.676   115.570   115.222   114.938   115.463   17 
18        116.875   115.832   115.219   115.990   116.438   116.034   115.941   115.664   115.580   115.220   114.927   115.470   18 
19        116.850   115.816   115.197   116.034   116.443   116.025   115.930   115.648   115.589   115.207   114.931   115.477   19 
20        116.817   115.781   115.175   116.098   116.420   116.045   115.929   115.651   115.582   115.192   114.928   115.486   20 
 
21        116.780   115.753   115.157   116.120   116.409   116.015   115.926   115.658   115.568   115.175   114.911   115.489   21 
22        116.739   115.739   115.141   116.154   116.383   115.995   115.907   115.678   115.556   115.162   114.909   115.488   22 
23        116.705   115.715   115.119   116.190   116.366   115.999   115.893   115.664   115.559   115.148   114.902   115.493   23 
24        116.666   115.687   115.108   116.235   116.344   115.992   115.905   115.672   115.544   115.131   114.890   115.556   24 
25        116.628   115.661   115.087   116.252   116.339   115.991   115.890   115.648   115.537   115.120   114.912   115.602   25 
 
26        116.593   115.639   115.080   116.248   116.318   115.999   115.875   115.636   115.542   115.108   114.980   115.636   26 
27        116.558   115.613   115.102   116.276   116.304   116.013   115.863   115.630   115.529   115.101   114.962   115.674   27 
28        116.514   115.580   115.114   116.310   116.281   116.011   115.856   115.628   115.526   115.087   114.950   115.689   28 
29        116.473   115.549   115.118   116.308   116.293   116.003   115.855   115.617   115.513   115.066   115.015   115.708   29 
30        116.433             115.129   116.329   116.271   116.002   115.845   115.609   115.483   115.051   115.048   115.723   30 
31        116.396             115.151             116.236             115.822   115.635             115.048             115.734   31 
TOTAL     3625.042  3361.820  3573.119  3474.528  3608.677  3482.368  3593.967  3586.282  3467.211  3571.768  3449.420  3579.049 TOTAL      
MEAN      116.937   115.925   115.262   115.818   116.409   116.079   115.934   115.687   115.574   115.218   114.981   115.453   MEAN       
MAX       117.365   116.357   115.522   116.329   116.518   116.212   115.992   115.818   115.651   115.453   115.068   115.734   MAX        
MIN       116.396   115.549   115.080   115.178   116.236   115.991   115.822   115.609   115.483   115.048   114.890   115.070   MIN        
 
SUMMARY FOR THE YEAR 2004                                             NOTES: WATER LEVELS ARE IN METRES AND ARE REFERRED TO GEODETIC 
Mean water level, 115.774 Metres                                             SURVEY OF CANADA DATUM. THE WATER LEVEL DATA ARE 
Maximum daily water level, 117.365 Metres On 2004-01-01                      PROVISIONAL AND ARE SUPPLIED BY ENVIRONMENT CANADA IN 
Minimum daily water level, 114.890 Metres On 2004-11-24                      COOPERATION WITH DOMTAR. 
                                                                             A – PARTIAL DAY 

 
TABLE III 

  



ST. CROIX RIVER AT VANCEBORO 
DAILY MEAN DISCHARGE IN CUBIC METRES PER SECOND FOR 2004 

 
 
DAY       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP       OCT       NOV       DEC       DAY        
 
1         37.9      48.4      29.2      6.88      6.12      24.5      14.2      14.3      8.24      22.6      10.3      6.99      1 
2         41.9      48.1      28.9      7.14      6.14      24.5      14.3      14.3      8.35      22.4      10.3      6.63      2 
3         45.0      47.9      28.9      7.28      6.17      24.5      14.2      14.2      12.1      22.3      10.4      6.65      3 
4         45.0      47.6      28.6      7.39      6.26      24.4      14.2      14.2      14.4      22.1      10.2      6.74      4 
5         44.7      47.3      28.6      6.77      6.31      24.3      14.2      14.2      14.3      22.0      10.3      6.82      5 
 
6         44.7      46.7      28.3      6.26      6.23      24.2      12.3      14.1      14.2      20.1      10.3      6.85      6 
7         51.8      46.4      28.3      6.31      6.20      20.8      11.0      14.1      12.0      18.9      10.2      6.88      7 
8         56.9      46.2      28.1      6.37      6.12      18.4      9.57      14.0      8.61      18.7      10.3      6.51      8 
9         56.9      45.6      27.8      6.43      6.03      18.4      7.33      12.1      7.67      18.5      10.3      6.23      9 
10        56.6      38.8      27.6      6.48      9.20      16.8      6.65      9.23      7.76      18.5      10.2      6.23      10 
 
11        56.1      33.1      23.8      6.54      17.0      13.9      6.63      8.10      7.76      18.5      10.1      6.29      11 
12        55.8      33.1      21.1      6.60      20.1      12.5      6.63      8.07      7.76      18.6      12.6      6.34      12 
13        55.5      32.9      21.0      6.63      20.1      12.5      6.63      8.10      7.76      15.9      14.3      6.34      13 
14        55.2      32.6      21.0      6.71      20.1      12.5      6.60      8.13      7.73      13.9      14.3      6.37      14 
15        54.9      32.6      20.8      6.91      20.0      12.4      6.63      8.16      7.70      13.9      12.9      6.40      15 
 
16        54.4      32.3      20.8      7.02      20.0      12.4      11.0      8.13      7.70      13.9      9.83      6.40      16 
17        54.1      32.0      20.7      7.08      19.9      15.9      13.9      8.13      7.70      13.9      8.38      6.40 B    17 
18        53.8      31.7      20.5      7.16      19.9      17.8      13.8      8.07      7.73      13.9      8.33      6.43      18 
19        53.5      31.7      20.4      7.25      19.9      17.8      12.0      8.07      7.76      13.9      8.35      6.43      19 
20        53.0      31.4      20.2      7.31      19.8      17.8      10.5      8.04      7.70      13.8      8.33      6.43      20 
 
21        52.7      31.2      20.1      7.36      21.4      17.7      10.5      8.10      7.70      13.7      8.27      6.46      21 
22        52.4      31.2      20.0      7.39      22.2      15.1      10.4      8.13      7.67      13.6      8.30      6.46      22 
23        52.1      30.9      17.0      6.68      22.1      11.7      12.5      8.10      7.65      13.5      8.27      6.46      23 
24        51.8      30.6      14.9      6.09      22.0      10.2      14.9      8.10      7.59      13.5      8.24      6.60      24 
25        51.5      30.3      14.8      6.06      23.6      8.89      14.8      8.07      6.94      13.4      8.33      6.68      25 
 
26        51.3      30.3      14.8      6.06      25.2      7.79      12.9      8.01      6.97      13.4      8.52      6.74      26 
27        50.7      30.0      14.9      6.09      25.1      7.82      11.0      7.99      6.91      13.3      8.47      6.80      27 
28        50.4      29.7      14.9      6.09      24.9      7.82      9.32      7.99      6.91      13.3      8.41      6.82      28 
29        49.8      29.5      13.1      6.12      25.0      7.79      8.07      7.96      15.7      12.5 E    8.67      6.85      29 
30        49.6                10.5      6.12      24.9      11.0      12.1      7.96      22.8      10.3      8.07      6.91 B    30 
31        49.3                7.50                24.7                14.3      8.01                10.3                6.94 B    31 
 
TOTAL     1589.3    1060.1    657.10    200.58    522.68    472.11    343.06    304.15    281.77    497.1     293.77    204.08    TOTAL      
MEAN      51.3      36.6      21.2      6.69      16.9      15.7      11.1      9.81      9.39      16.0      9.79      6.58      MEAN       
DAM3      137000    91600     56800     17300     45200     40800     29600     26300     24300     42900     25400     17600     DAM3       
MAX       56.9      48.4      29.2      7.39      25.2      24.5      14.9      14.3      22.8      22.6      14.3      6.99      MAX        
MIN       37.9      29.5      7.50      6.06      6.03      7.79      6.60      7.96      6.91      10.3      8.07      6.23      MIN        
 
SUMMARY FOR THE YEAR 2004                                              NOTES: DISCHARGE DATA ARE SUPPLIED BY THE UNITIED STATES 
Total discharge, 555000 DAM3                                                  GEOLOGICAL SURVEY AND ARE PROVISIONAL. 
Mean discharge, 17.6 M3/S                                                     E - ESTIMATED 
Maximum daily discharge, 56.9 M3/S On 2004-01-08                              B – ICE CONDITIONS                             
Minimum daily discharge, 6.03 M3/S On 2004-05-09 
 

TABLE IV 
  



GRAND FALLS FLOWAGE AT GRAND FALLS 
DAILY MEAN WATER LEVELS IN METRES FOR 2004 

 
DAY       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP       OCT       NOV       DEC       DAY        
 
1         61.879    61.790    61.712    61.837    61.671    61.604    61.604    61.851    61.852    61.645    61.745    61.910    1 
2         61.833    61.783    61.713    61.827    61.662    61.596    61.602    61.851    61.824    61.647    61.734    61.923    2 
3         61.828    61.780    61.721    61.880    61.669    61.608    61.646    61.852    61.822    61.653    61.742    61.881    3 
4         61.851    61.812    61.730    61.920    61.717    61.624    61.663    61.848    61.817    61.662    61.730    61.883    4 
5         61.852    61.827    61.737    61.913    61.769    61.639    61.676    61.844    61.815    61.671    61.743    61.874    5 
 
6         61.842    61.806    61.756    61.897    61.784    61.649    61.681    61.841    61.816    61.680    61.773    61.800    6 
7         61.817    61.786    61.762    61.868    61.809    61.663    61.684    61.836    61.827    61.679    61.762    61.820    7 
8         61.780    61.772    61.756    61.878    61.764    61.684    61.684    61.848    61.815    61.683    61.784    61.849    8 
9         61.782    61.771    61.756    61.902    61.720    61.696    61.704    61.856    61.811    61.695    61.761    61.852    9 
10        61.843    61.811    61.758    61.924    61.675    61.686    61.723    61.857    61.852    61.701    61.715    61.832    10 
 
11        61.885    61.805    61.789    61.925    61.631    61.695    61.731    61.855    61.863    61.692    61.677    61.833    11 
12        61.901    61.779    61.807    61.915    61.631    61.692    61.743    61.856    61.880    61.698    61.635    61.837    12 
13        61.922    61.759    61.810    61.899    61.634    61.702    61.748    61.863    61.869    61.706    61.651    61.835    13 
14        61.942    61.751    61.812    61.916    61.626    61.709    61.736    61.879    61.852    61.693    61.675    61.811    14 
15        61.927    61.747    61.811    61.967    61.593    61.700    61.734    61.866    61.844    61.714    61.685    61.791    15 
 
16        61.911    61.720    61.830    61.963    61.586    61.692    61.746    61.856    61.840    61.745    61.696    61.795    16 
17        61.913    61.698    61.818    61.944    61.588    61.659    61.746    61.847    61.841    61.784    61.698    61.790    17 
18        61.913    61.713    61.818    61.910    61.588    61.641    61.752    61.838    61.838    61.796    61.698    61.782    18 
19        61.922    61.717    61.819    61.895    61.595    61.634    61.758    61.822    61.846    61.797    61.698    61.779    19 
20        61.919    61.709    61.820    61.884    61.591    61.641    61.769    61.834    61.842    61.803    61.693    61.785    20 
 
21        61.903    61.702    61.822    61.895    61.580    61.633    61.768    61.848    61.832    61.809    61.692    61.779    21 
22        61.885    61.713    61.830    61.915    61.555    61.650    61.774    61.879    61.825    61.809    61.675    61.750    22 
23        61.882    61.720    61.829    61.900    61.538    61.651    61.780    61.877    61.807    61.814    61.659    61.717    23 
24        61.869    61.719    61.824    61.884    61.518    61.651    61.787    61.864    61.782    61.813    61.665    61.697    24 
25        61.849    61.715    61.811    61.843    61.512    61.653    61.794    61.854    61.764    61.808    61.682    61.740    25 
 
26        61.833    61.713    61.812    61.810    61.548    61.655    61.808    61.857    61.743    61.756    61.744    61.764    26 
27        61.821    61.710    61.828    61.792    61.573    61.672    61.814    61.856    61.718    61.726    61.755    61.785    27 
28        61.809    61.707    61.836    61.772    61.603    61.673    61.829    61.849    61.693    61.739    61.762    61.780    28 
29        61.817    61.710    61.875    61.740    61.638    61.657    61.845    61.843    61.660    61.748    61.835    61.778    29 
30        61.816              61.874    61.702    61.627    61.634    61.846    61.846    61.638    61.749    61.894    61.771    30 
31        61.801              61.856              61.609              61.847    61.843              61.751              61.744    31 
TOTAL     1917.747  1790.745  1915.732  1856.317  1910.604  1849.743  1914.022  1917.416  1854.228  1913.666  1851.658  1915.967  TOTAL      
MEAN      61.863    61.750    61.798    61.877    61.632    61.658    61.743    61.852    61.808    61.731    61.722    61.805    MEAN       
MAX       61.942    61.827    61.875    61.967    61.809    61.709    61.847    61.879    61.880    61.814    61.894    61.923    MAX        
MIN       61.780    61.698    61.712    61.702    61.512    61.596    61.602    61.822    61.638    61.645    61.635    61.697    MIN        
 
SUMMARY FOR THE YEAR 2004                                             NOTES: WATER LEVELS ARE IN METRES AND ARE REFERENCED TO GEODETIC 
Mean water level, 61.770 Metres                                              SURVEY OF CANADA DATUM. THE WATER LEVEL DATA ARE  
Maximum daily water level, 61.967 Metres On 2004-04-15                       PROVISIONAL AND ARE SUPPLIED BY ENVIRONMENT CANADA IN  
Minimum daily water level, 61.512 Metres On 2004-05-25                       COOPERATION WITH DOMTAR. 

 
TABLE V 

  



ST. CROIX RIVER AT BARING 
DAILY MEAN DISCHARGE IN CUBIC METRES PER SECOND FOR 2004 

 
DAY       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP       OCT       NOV       DEC       DAY        
 
1         154       80.4 B    54.7      90.0      75.3      50.7      49.6      26.5 E    50.1      37.1      24.3      98.8      1 
2         143       81.3 B    54.4      94.9      69.4      58.6      32.8      26.4      67.1      37.4      29.7      171       2 
3         132       77.0 B    54.7      105       52.7      43.0      28.1      26.3      44.7      32.6      30.3      152       3 
4         131       68.0 B    54.7      119       45.3      43.0      25.7      27.2      39.1      26.7      34.3      121       4 
5         128       68.5 B    54.4      138       42.5      35.4      25.5      31.7      39.4      27.3      36.0      126       5 
 
6         126       80.4 B    54.7      134       40.8      35.1      25.1      29.4      40.8      27.2      33.4      106       6 
7         130 B     81.8 B    61.7      122       48.4      34.0      25.0      29.2      28.6      28.9      31.1      69.9      7 
8         117       81.8 B    61.7      106       65.4      35.7      25.4      26.6      28.1      28.0      25.2      58.0      8 
9         108 B     72.8 B    61.2      98.3      67.1      40.8 E    26.0      24.1      34.0      27.4 E    51.5      54.9      9 
10        105 B     60.0 B    51.5      97.1      69.4      36.0      25.5      23.1      41.1      25.2 E    54.1      59.7      10 
 
11        104 B     59.7 B    42.2      96.3      61.4      29.4      25.2      22.7      36.0      28.9      61.7      53.2      11 
12        106 B     60.9 B    46.4      95.7      48.7      28.0      25.2      22.5      36.8      30.3      54.7      55.2      12 
13        107 B     66.5 B    47.0      94.6      53.2      27.3      25.2      39.6      43.3      42.2      24.4      55.5 B    13 
14        103 B     61.4 B    47.0      97.1      64.8      26.9      25.1      78.4      43.9      41.1      22.9      54.7 B    14 
15        103 B     61.4 B    50.1      157       64.3      26.7      25.2      77.9      41.9      27.8      22.9      50.1 B    15 
 
16        103 B     61.4 B    46.2      186       65.1      26.4      25.1      66.0      44.2      27.0      22.8      43.0 B    16 
17        103 B     60.9 B    46.2      177       60.9      46.4      25.1      57.5      47.6      27.6      24.6      42.5 B    17 
18        103 B     54.1 B    46.2      156       59.7      43.0      25.1      49.0      43.0      33.7      24.8      38.8 B    18 
19        103 B     51.5 B    46.4      140       58.9      46.2      25.1      41.9      43.6      35.1      23.4      36.2 B    19 
20        101 B     54.4 B    47.0      129       60.3      47.3      28.6      32.0      43.3      29.2      22.2      32.8 B    20 
 
21        96.8 B    53.8 B    47.6      105       59.2      41.1      28.6      33.1      42.5      25.3      22.2      34.5 B    21 
22        95.7 B    54.7 B    47.3      97.1      58.0      28.3      26.2      61.4      41.6      25.1      41.3      48.1      22 
23        93.2 B    54.4 B    46.4      96.3      60.6      26.3      24.6      68.2      42.2      24.6      29.7      49.8      23 
24        93.2 B    54.4 B    46.4      94.6      60.3      24.7      24.5      61.4      42.5      26.4      23.9      94.9      24 
25        93.2 B    54.4 B    47.0      93.4      54.9      24.6      22.8      51.3      41.1      33.4      26.2      94.9      25 
 
26        91.2 B    54.4 B    48.7      90.3      54.1      25.1      21.5      39.6      40.5      62.3      35.1      88.1      26 
27        88.9 B    54.7 B    65.4      86.7      47.6      25.1      21.9      35.1      39.6      48.4      34.0      67.7      27 
28        88.9 B    54.7 B    73.9      84.7      31.1      24.9      23.2      33.1      40.8      30.3      33.4      64.0 B    28 
29        88.9 B    54.7 B    60.9      84.7      40.2      26.8      26.7      27.6      40.5      25.5      62.0      62.3      29 
30        89.2 B              84.4      84.1      49.6      33.4      22.9 E    27.0      38.5      23.9      66.0      59.5 B    30 
31        84.4 B              89.5                53.8                25.9 E    44.7                23.8                49.8 B    31 
 
TOTAL     3313.5    1834.4    1685.9    3349.9    1743.0    1040.2    812.4     1240.5    1246.4    969.7     1028.1    2192.9    TOTAL      
MEAN      107       63.3      54.4      112       56.2      34.7      26.2      40.0      41.5      31.3      34.3      70.7      MEAN       
DAM3      286000    158000    146000    289000    151000    89900     70200     107000    108000    83800     88800     189000    DAM3       
MAX       154       81.8      89.5      186       75.3      58.6      49.6      78.4      67.1      62.3      66.0      171       MAX        
MIN       84.4      51.5      42.2      84.1      31.1      24.6      21.5      22.5      28.1      23.8      22.2      32.8      MIN        
 
SUMMARY FOR THE YEAR 2004                                              NOTES: DISCHARGE DATA ARE SUPPLIED BY THE UNITED STATES 
Total discharge, 1770000 DAM3                                                 GEOLOGICAL SURVEY AND ARE PROVISIONAL. 
Mean discharge, 55.9 M3/S                                                     B – ICE CONDITIONS 
Maximum daily discharge, 186 M3/S On 2004-04-16                               E - ESTIMATED 
Minimum daily discharge, 21.5 M3/S On 2004-07-26 
 

TABLE VI 
  



MILLTOWN 
DAILY MEAN WATER LEVELS IN METRES FOR 2004 

 
DAY       JAN       FEB       MAR       APR       MAY       JUN       JUL       AUG       SEP       OCT       NOV       DEC       DAY        
 
1         ---       ---       13.651    13.828    ---       13.615    ---       ---       13.716    13.715    13.715    13.929    1 
2         13.651    13.651    13.651    13.889    ---       13.615    13.615    ---       13.929    ---       13.715    14.294    2 
3         ---       13.651    13.651    ---       13.615    13.615    ---       13.716    13.716    ---       13.715    14.051    3 
4         ---       13.651    13.651    ---       13.615    13.615    ---       13.716    ---       13.715    13.715    ---       4 
5         13.651    13.651    13.651    13.859    13.615    ---       13.615    13.716    ---       13.715    13.715    ---       5 
 
6         13.651    13.651    ---       13.828    13.615    ---       13.615    13.716    ---       13.715    ---       13.959    6 
7         13.651    ---       ---       13.828    13.615    13.615    13.615    ---       13.716    13.715    ---       13.929    7 
8         13.651    ---       13.651    13.920    ---       13.615    13.716    ---       13.716    13.715    13.715    13.868    8 
9         13.956    13.651    13.651    ---       ---       13.615    13.716    13.716    13.716    ---       13.715    13.715    9 
10        ---       13.651    13.651    ---       13.798    13.615    ---       13.716    13.716    ---       13.898    13.715    10 
 
11        ---       13.651    13.651    ---       13.706    13.615    ---       13.716    ---       ---       ---       ---       11 
12        13.651    13.651    13.651    ---       13.615    ---       13.716    13.716    ---       13.715    13.837    ---       12 
13        13.651    13.651    ---       13.859    13.615    ---       13.716    13.716    13.716    13.715    ---       13.715    13 
14        13.651    ---       ---       13.859    13.615    13.615    13.716    ---       13.716    13.929    ---       14.081    14 
15        13.651    ---       13.615    13.920    ---       13.615    13.716    ---       13.716    13.715    13.715    13.807    15 
 
16        13.651    13.651    13.615    14.011    ---       13.615    13.716    13.899    13.716    ---       13.715    13.715    16 
17        ---       13.651    13.615    ---       13.737    13.615    ---       13.899    13.716    ---       13.715    13.715    17 
18        ---       13.651    13.615    ---       13.676    13.615    ---       13.868    ---       13.715    13.715    ---       18 
19        13.651    13.651    13.615    13.798    13.615    ---       13.716    13.716    ---       13.715    13.715    ---       19 
20        13.651    13.651    ---       13.920    13.615    ---       ---       13.716    13.716    13.715    ---       13.715    20 
 
21        13.651    ---       ---       13.920    13.737    13.615    ---       ---       13.716    13.715    ---       13.715    21 
22        13.651    ---       13.615    13.920    ---       13.615    13.716    ---       13.716    13.715    13.715    13.715    22 
23        13.651    13.651    13.615    13.859    ---       13.615    13.716    13.868    13.716    ---       13.715    13.837    23 
24        ---       13.651    13.615    13.950    ---       13.615    ---       13.899    13.716    ---       13.715    ---       24 
25        ---       13.651    13.615    13.920    13.615    13.615    ---       13.899    ---       13.715    13.715    ---       25 
 
26        13.651    13.651    13.615    13.920    13.615    13.615    13.716    13.716    ---       13.776    13.715    ---       26 
27        13.651    13.651    ---       13.920    13.615    13.615    13.716    13.716    13.716    13.898    ---       ---       27 
28        13.956    ---       ---       13.981    13.615    13.615    13.716    ---       13.716    13.715    ---       13.715    28 
29        13.651    ---       13.859    ---       ---       ---       13.716    ---       13.716    13.715    13.715    13.715    29 
30        13.651              13.767    ---       ---       ---       13.716    13.716    13.716    ---       13.837    13.715    30 
31        ---                 13.859              13.615              ---       13.716              ---                 13.715    31 
 
                                                                       NOTES: THE WATER LEVELS ARE SUPPLIED BY NB POWER CORPORATION. 
 

TABLE VII 

 



YEAR: 2004     STATION: 01AR009 - GRAND LAKE AT FOREST CITY

MINIMUM WATER LEVEL 130.436

MAXIMUM WATER LEVEL 132.570

FIGURE I
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YEAR: 2004     STATION: 01AR011 - FOREST CITY STREAM BELOW FOREST CITY DAM

FIGURE II
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YEAR: 2004     STATION: 01AR010 - SPEDNIC LAKE AT ST.CROIX

MAXIMUM WATER LEVEL 117.610

MINIMUM WATER LEVEL 113.233 MINIMUM WATER LEVEL 113.233

MINIMUM WATER LEVEL 114.757

FIGURE III

W
AT

ER
 L

EV
EL

 IN
 

M
ET

R
ES



YEAR: 2004     STATION: 01AR004 - ST. CROIX AT VANCEBORO
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FIGURE IV

MINIMUM FLOW  5.66 M3/S



YEAR: 2004     STATION: 01AR013 - GRAND FALLS FLOWAGE AT GRAND FALLS

FIGURE V
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MAXIMUM WATER LEVEL 62.106



YEAR: 2004     STATION: 01AR005 ST. CROIX AT BARING

FIGURE VI
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The normal minimum flow requirement as stipulated by
The State of Maine’s Department of Environmental
Protection is 21.2 m3/s (750 cfs)



YEAR: 2004     STATION: 01AR000 - MILLTOWN
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FIGURE VII

Data depict  daily water elevations in the forebay at Milltown.
Data are provided by New Brunswick Power Corporation and
are not obtained on holidays or weekends
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Description of Proposed GIS Project 
Text excerpted from St. Croix International Watershed 

Mapping Initiative, Phase I Analysis & Work Plan 
 
Efficient access to up-to-date watershed information, harmonized across boundaries, is 
an essential component of the IJC International Watershed Initiative. Given the wealth 
of mapped data in existence today and the inherent ability of maps to promote 
understanding and knowledge, mapped data will have particular emphasis. 
 
The International St. Croix River Board (ISCRB) hosted a meeting of key basin 
stakeholders on November 5, 2003 to explore stakeholder interest in a watershed 
approach and identify projects of mutual interest.  There was a strong consensus in 
support of a comprehensive watershed mapping project that would integrate data on 
both sides of the border and that could serve as a monitoring and management tool.   
 
The St. Croix Mapping Project will be the first of its kind – integrating Canadian and U.S. 
data for an international watershed.  In addition to bringing together the watershed 
stakeholders on both sides of the boundary, this initiative will provide experience that 
can be applied more broadly in other applications of U.S. – Canadian mapping and data 
integration.  
 
The document entitled “St. Croix International Watershed GIS Mapping Proposal, Draft 
2, May 28, 2004” provides additional background information on the St. Croix Mapping 
Initiative. 
 
COMPONENTS 
 
The St. Croix Mapping Initiative has three basic elements – data, a means to 
communicate or distribute the data and information, and a custodian to manage the 
data, its associated products and their distribution. 
 
Data 
 
Watershed related data encompasses a very broad spectrum as integrated resource 
management considers all aspects of the natural environment and how it is utilized and 
impacted by human and natural processes. A watershed’s natural assets include lakes 
and streams, soils and geology, vegetation, and fish and wildlife populations. Human 
activities play a major role in a watershed and include roads, dams, utilities, 
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urbanization, forestry, industry, and recreation. Natural processes and their impacts 
include climate, flooding, and forest fires.  To gauge the impacts of all these processes, 
monitoring programs are established to monitor a variety of parameters including water 
quality, water flow, water temperature, and fish and wildlife populations. 
 
Most watershed data is spatially referenced with single layers of data representing a 
theme of information like roads, lakes, geology or land use. Monitoring programs, 
however, often produce large quantities of time series tabular data that are referenced 
to specific locations.  
 
In addition, data includes metadata which documents the data sources, methods to 
create the data, owners, and other details about the data. 
 
Communication 
 
There are many options for communicating and disseminating information. Stakeholders 
may wish to acquire watershed data for use in their own GIS or database systems, or 
they may wish to obtain a map illustrating a particular theme of information. A map may 
be in paper form or it may be stored in an electronic format, such as a PDF file. Today, 
the ubiquitous nature of the Internet provides a convenient medium for the distribution of 
electronic information. Moreover, the Internet and mapping technologies are converging 
to allow interactive web mapping applications where the user selects the data layers of 
interest to create their own maps or to download.  
 
Custodian 
 
Data, metadata, maps and other products generated by the St. Croix Mapping Initiative 
will require a custodian to ensure their safe keeping and to manage their 
enhancements, upgrades, and distribution. Ideally the custodian will have web servers 
and a web site to facilitate product distribution.  
 
 
CURRENT SITUATION 
 
Maine and New Brunswick governments and U.S. and Canadian federal agencies store 
a wealth of information on the St. Croix River basin, ranging from topographic base 
data, like hydrography and roads, to thematic data such as geology and soils, forest 
stands, aquatic habitat, and social and demographic information. Although the data may 
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have different coordinate systems, GIS technology now recognizes the major systems 
in use today and can accurately re-project the data to a common coordinate system. 
The greatest disparities between the two countries’ data are level of detail and different 
data coding schemes.  
 
Base data like roads and hydrography do not carry a lot of attribute information and will 
be relatively easy to harmonize. Thematic data may present greater challenges as this 
data generally contains more detailed information to describe each feature in the layer; 
each country may capture different degrees of detail and may use very different coding 
or classification schemes. For instance, one country may store forest data as general 
forest types, such as hardwood stand or softwood stand while the other may delineate 
their forest stands at the species level. In this case, the detailed tree species layer 
would have to be generalized to harmonize with  more general forest stand categories. 
 
Another issue involves different codes to describe the data. The data may be at the 
same level of detail, but the two jurisdictions may use different codes to represent the 
same information. Using the forest stand example, if both countries are defining the 
forest at the species level, one may use BF for balsam fir and the other may use BaF. 
However, of greater significance will be cases where the two countries use different 
scientific classification schemes. Harmonization of thematic data will generally require 
experts (the data owners) from both jurisdictions to develop translation tables so that 
the data sets can have same meaning on both sides of the boundary. 
 
    
SCALEABLE APPROACH 
 
The goal of the St. Croix Mapping Initiative is to develop an interactive web mapping 
application to support the many stakeholder organizations within the St. Croix River 
basin. The St. Croix Mapping Initiative will implement a scaleable solution, migrating to 
a more technical interactive web mapping solution, as the resources, tools and 
infrastructure develops.  
 
Phase I 
 
Phase I of the project will begin developing the data infrastructure, focusing on a series 
of priority base and thematic data layers.  The data harmonization process will involve 
the creation of new data layers that are re-projected to a common coordinate system 
and translated into data with common values on both sides of the border. In addition, a 
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series of maps will be produced for downloading and printing by the stakeholders. An 
IJC partner(s) will host the data and maps and make available through their web site(s).  
 
Phase II 
 
Phase II will continue building the data infrastructure, but it will also involve a partner 
organization with web mapping facilities to either integrate the St. Croix data into an 
existing web mapping application or provide the facilities for a new application dedicated 
to the St. Croix .  
 
Phase III 
 
The success of the St. Croix Mapping Initiative will encourage similar mapping projects 
in the other international basins. A new web mapping application will be designed to 
accommodate all of the international basins. At this point, the technology and cultures 
will have progressed where it will be possible for the web site to pull data directly from 
the source, re-project the data as needed to accommodate different coordinate 
systems, and translate the data so it has common meaning regardless of its source. It 
may also provide data input and updating functions for capturing geographic and tabular 
data gathered by organizations without in-house data management facilities, such as 
NGO’s involved in the basin. Other useful tools would include international watershed 
search to define an area of interest or a place name look-up.  
 
Data produced in Phases I and II create static copies of data that will eventually be out 
of date. The Phase III approach avoids duplication and versioning issues by drawing 
original data from the source as needed. However, the system will require a means to 
harmonize “on-the-fly” disparate data.  While some of the data created in Phase I and II 
will no longer be used, the documents describing the data harmonization procedures 
can be utilized to define the data translation scripts.  Finally, the new web mapping 
application will require data providers to adopt Open GIS (OGC) standards and provide 
public access to their data.  
 
While this scenario presents some technical and political challenges, it may be feasible 
in the not too distant future. Canada, the U.S. and Mexico have initiated discussions for 
standardizing geographic data at the 1:1M scale. And agencies, like U.S. Geological 
Survey, Natural Resources Canada, and Environment Canada, already make their data 
accessible through OGC compliant Web Mapping Services (WMS).  




