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HIGHLIGHTS FOR 2014

The Poplar River Power Station completed its thirtieth full year of operation in 2014. Between January 1
and December 31, Poplar River Power Station generated 4,532,240 MW hours. During this time
approximately 3,417,964 tonnes of coal and 2,191 m® of fuel oil were consumed. The average capacity
factors for Unit No. 1 and Unit No. 2 were 77.8% and 86.5%, respectively. The capacity factors are
based on the maximum generating rating of 315 MWo/hour for both Unit No. 1 and Unit No. 2. The
scheduled maintenance outage for Unit No. 1 was completed in the spring of 2014 so as not to coincide
with system peak demand periods that occur over the summer and winter periods.

Monitoring information collected in both Canada and the United States during 2014 was exchanged in the
spring of 2015.

The recorded volume of the Poplar River at International Boundary from March 1 to May 31, 2014 was
16,620 dam® (13,470 acre-feet). Based on 1JC recommendations and the assumption that the recorded
flow is the natural flow, the United States was entitled to a minimum discharge on the East Poplar River
of 0.085 cubic metres per second (m*/s) (3.0 cubic feet per second (ft®/s)) for the period June 1, 2014 to
August 31, 2014, and 0.057 m*/s (2.0 ft¥/s) for the period September 1, 2014 to May 31, 2015. The
minimum entitled flow for the period January 1 to May 31, 2014 was 0.057 m*/s (2.0 ft*/s), determined
on the basis of the Poplar River flow volume for March 1 to May 31, 2013.

Daily flows during 2014 met the minimum flow recommended by the 1JC during the year except for
January 1-10, 30-31, February 1-4, 8, 10, 13, 25, and July 15-17, 19-20, 22-23 when flows were slightly
below the requirement.

In addition to the minimum flow, the IJC apportionment recommendation entitles Montana to an on-
demand release to be delivered in the East Poplar River during the twelve-month period commencing
June 1. Based on the March 1 to May 31, 2013 runoff volume of 14,920 dam® (12,100 acre-feet)
recorded at the Poplar River at International Boundary gauging station, Montana was entitled to an
additional release of 1,230 dam® (1,000 acre-feet) from Cookson Reservoir during the succeeding
twelve-month period commencing June 1, 2013. Montana requested this release to be made between
May 1 and May 31, 2014. A volume of 1,800 dam® (1,460 acre-feet), in addition to the minimum flow,
was delivered during this period.

The 2014 five-year estimated flow-weighted TDS concentrations were below the long-term objective of
1,000 milligrams per litre (mg/L). The maximum monthly five-year estimated flow-weighted
concentration value in 2014 was about 706 mg/L. The 2014 five-year estimated flow-weighted boron
concentrations remained well below the long-term objective of 2.5 mg/L.
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1.0 INTRODUCTION

The Poplar River Bilateral Monitoring Committee was authorized for an initial period of five years by
the Governments of Canada and the United States under the Poplar River Cooperative Monitoring
Arrangement dated September 23, 1980. A copy of the Arrangement is attached to this report as
Annex 1. Through exchange of Diplomatic Notes, the Arrangement was extended in March 1987, July
1992, July 1997, March 2002, April 2007 and March 2012. The Monitoring Committee is currently
extended to March 2017. A more detailed account of the historical background of the Monitoring
Arrangement is contained in the 1990 Annual Report of the Poplar River Bilateral Monitoring
Committee.

The Committee oversees monitoring programs designed to evaluate the potential for transboundary
impacts from SaskPower's (formerly Saskatchewan Power Corporation) coal-fired thermal generating
station and ancillary operations near Coronach, Saskatchewan. Monitoring is conducted in Canada
and the United States at or near the International Boundary for quantity and quality of surface and
ground water and for air quality. Participants from both countries, including Federal, State and
Provincial agencies, are involved in monitoring.

The Committee submits an annual report to Governments which summarizes the monitoring results,
evaluates apparent trends, and compares the data to objectives or standards recommended by the
International Joint Commission (1JC) to Governments, or relevant State, Provincial, or Federal
standards. The Committee reports to Governments on a calendar year basis. The Committee is also
responsible for drawing to the attention of Governments definitive changes in monitored parameters
which may require immediate attention.

A responsibility of the Committee is to review the adequacy of the monitoring programs in both
countries and make recommendations to Governments on the Technical Monitoring Schedules. The
Schedules are updated annually for new and discontinued programs and for modifications in sampling
frequencies, parameter lists, and analytical techniques of ongoing programs. The Technical
Monitoring Schedules listed in the annual report (Annex 2) are given for the year 2015. The
Committee will continue to review and propose changes to the Technical Monitoring Schedules as
information requirements change.



2.0 COMMITTEE ACTIVITIES

2.1 Membership

The Committee is composed of representatives of the Governments of the United States of America
and Canada, the State Government of Montana, and the Provincial Government of Saskatchewan. In
addition to the representatives of Governments, two ex-officio members serve as local representatives
for the State of Montana and Province of Saskatchewan.

During 2014, the members of the Committee included: Mr. J. Kilpatrick, U.S. Geological Survey,
United States representative and Co-chair; Mr. M. Renouf, Environment Canada, Canadian
representative and Co-chair; Mr. Tim Davis, Montana Department of Natural Resources and
Conservation, Montana representative; Mr. Kei Lo, Saskatchewan Water Security Agency,
Saskatchewan representative; and Mr. D. Kirby, Reeve R.M., of Hart Butte, Saskatchewan local ex-
officio representative; and Mr. Lee Humbert, Daniels County Commissioner of Scobey, Montana, new
Montana local ex-officio representative.

2.2 Meetings

The Committee met in Helena, MT on June 10, 2014. Delegated representatives of Governments, with
the exception of the ex-officio members from Montana and Saskatchewan, participated in the meeting.
In addition to Committee members, several technical advisors representing Federal, State, and
Provincial agencies also participated. Committee members reviewed the operational status of the
Poplar River Power Station and associated coal-mining activities; examined data collected in 2013
including surface-water quality and quantity, ground-water quality and quantity, and air quality;
discussed proposed changes in the water-quality sampling program; and established the Technical
Monitoring Schedules for the year 2015.



2.3 Review of Water-Quality Objectives

The International Joint Commission in its Report to Governments, titled “Water Quality in the Poplar
River Basin,” recommended that the Committee periodically review the water-quality objectives
within the overall Basin context and recommend new and revised objectives as appropriate. In 1991,
an action item from the annual Committee meeting set in motion the review and revision of the water-
quality objectives.

In 1993, the Committee approved changes in water-quality objectives recommended by the
subcommittee that was formed in 1992 to review the objectives. The Committee also discussed the
water-quality objectives for 5-year and 3-month flow-weighted concentrations for total dissolved
solids and boron. Although the Committee agreed that calculation procedures to determine flow-
weighted concentrations are time consuming and probably scientifically questionable, no consensus
was reached on alternative objectives or procedures.

In 1997, the Committee agreed to suspend the monitoring and reporting of several parameters. The
parameters affected were: dissolved aluminum, un-ionized ammonia, total chromium, dissolved
copper, mercury in fish tissues, fecal coliform, and total coliform. The Committee also agreed to other
minor revisions for clarification purposes; for example, changing the designation for pH from
“natural” to “ambient”.

In 1999, the Committee replaced the term “discontinued” with “suspended” in Table 2.1.

In 2001, the Committee suspended the monitoring of dissolved mercury and total copper. This
decision was based on data indicating concentrations or levels well below or within the objectives.
Current objectives approved by the Committee are listed in Table 2.1.

The Committee also agreed to periodically review all parameters for which monitoring has been
suspended.

Another responsibility of the Committee has included an ongoing exchange of data acquired through
the monitoring programs. Exchanged data and reports are available for public viewing at the agencies
of the participating governments or from Committee members.



2.4 Data Exchange

The Committee is responsible for assuring exchange of data between governments. The exchange of
monitoring information was initiated in the first quarter of 1981 and was an expansion of the informal
quarterly exchange program initiated between the United States and Canada in 1976. Until 1991, data
were exchanged quarterly. At the request of the Committee, the United States and Canada agreed to
replace the quarterly exchange of data with an annual exchange effective at the beginning of the 1992
calendar year. Henceforth, data will be exchanged once each year as soon after the end of the calendar
year as possible. However, unusual conditions or anomalous data will be reported and exchanged
whenever warranted. No unusual conditions occurred during 2014 which warranted special reporting.

2.5 Water-Quality Monitoring Responsibilities

The United States Geological Survey has agreed to take responsibility for repairing the continuous
water-quality monitor installed at the East Poplar station at the International Boundary. The continuous
water-quality monitor records daily specific conductance values which are used in the computation of
TDS and boron values to monitor water quality in the East Poplar River. In the absence of regular
monthly water-quality samples, the Committee has agreed to utilize the data collected by the
continuous water-quality monitor for its surface-water-quality monitoring program.



Table 2.1 Water-Quality Objectives

Parameter Or_igin-al Recommendation Cu_rre_nt
Objective Objective
Boron, total 35/2.5° Continue as is 35/2.5'
TDS! 1,500/1,000° Continue as is 1,500/1,000"
Aluminum, dissolved 01 Suspended*
Ammonia, un-ionized 0.02 Suspended*
Cadmium, total 0.0012 Continue as is 0.0012
Chromium, total 0.05 Suspended*
Copper, dissolved 0.005 Suspended*
Copper, total 1 Suspended*
Fluoride, dissolved 1.5 Continue as is 15
Lead, total 0.03 Continue as is 0.03
Mercury, dissolved 0.0002 Suspended*
Mercury, fish (mg/kg) 0.5 Suspended*
Nitrate, dissolved (as N) 10 Continue as is 10
Oxygen, dissolved 4.0/5.0° Obijective applies only during open 4.0/5.0°
water

SAR? (units) 10 Continue as is 10
Sulfate, dissolved 800 Continue as is 800
Zinc, total 0.03 Continue as is 0.03
Water temperature (C) 30.0° Continue as is 30.0°
pH (units) 6.5° Continue as is 6.5°
Coliform (no./100 mL)

Fecal 2,000 Suspended*

Total 20,000 Suspended*

Units in mg/L except as noted.
1. Total Dissolved Solids.
2. Sodium Adsorption Ratio.

3. Five-year average of flow-weighted concentrations (March to October) should be <2.5 boron, <1,000 TDS.
Three-month average of flow-weighted concentration should be <3.5 boron and <1,500 TDS.

4. 5.0 (minimum April 10 to May 15), 4.0 (minimum remainder of year - Fish Spawning).

5. Natural temperature (April 10 to May 15), <30 degree Celsius (remainder of year).

6. Less than 0.5 pH units above ambient, minimum pH=6.5.

*Suspended after review of historic data found sample concentrations consistently below the objective. The Committee will periodically

review status of suspended objectives.




3.0 WATER AND AIR: MONITORING AND INTERPRETATIONS

3.1 Poplar River Power Station Operation

Saskatchewan Power Corporation operates the Poplar River Power Station near the town on
Coronach, Saskatchewan. The Poplar River Power Station is comprised of two lignite-burning
power generating units designated Unit No. 1 and Unit No. 2. Unit No. 1 is rated as a 315 MW
generating unit and Unit No. 2 is rated as a 315 MW generating unit. Both units share a common
122 meter stack.

In 2014 both units were operated as base load units supplying the maximum production except
when system constraint and outages dictated otherwise. The scheduled maintenance outage for
Unit No. 1 was completed in the spring of 2014 so as not to coincide with system peak demand
period that occur over the summer and winter periods.

Poplar River has changed the scheduling of Unit No. 1 and Unit No. 2 outages. In the past, the
spring/fall outages have consisted of a three week outage on one unit and a one-week outage on
the other. Starting in 2014, SaskPower has moved to a four-week outage on one unit,
approximately every 18 months.

Between January 1 and December 31, Poplar River Power Station generated 4,532,240 MW hours.

During this time approximately 3,417,964 tonnes of coal and 2,191 m® of fuel oil were consumed.
The average capacity factors for Unit No. 1 and Unit No. 2 were 77.8% and 86.5%, respectively.

3.2 Surface Water

3.2.1 Streamflow

Streamflow in the Poplar River basin was above normal in 2014. The March to October recorded
flow of the Poplar River at International Boundary, an indicator of natural flow in the basin, was
27,730 cubic decameters (dam®) (22,480 acre-feet), which was 270 percent of the 1931-2013
median seasonal flow of 10,250 dam® (8,310 acre-feet). A comparison of 2014 monthly mean
discharge with the 1931-2013 median monthly mean discharge is shown in Figure 3.1.
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Figure 3.1 Monthly Mean Discharge During 2014 as Compared with the Median Monthly
Mean Discharge from 1931-2013 for the Poplar River at International Boundary.

The 2014 recorded flow volume of the East Poplar River at International Boundary was 7,380
dam?® (5,980 acre-feet). This volume is 258 percent of the median annual flow of 2,860 dam®
(2,320 acre-feet) for 1976-2013 (since the completion of Morrison Dam).

3.2.2 Apportionment

In 1976 the International Souris-Red Rivers Engineering Board, through its Poplar River Task
Force, completed an investigation and made a recommendation to the Governments of Canada and
the United States regarding the apportionment of waters of the Poplar River basin. Although the
recommendations have not been officially adopted, the Province of Saskatchewan has adhered to
the apportionment recommendations. Annex 3 contains the apportionment recommendation.



3.2.3 Minimum Flows

The recorded volume of the Poplar River at International Boundary from March 1 to May 31,
2014 was 16,620 dam® (13,470 acre-feet). Based on IJC recommendations and the assumption
that the recorded flow is the natural flow, the United States was entitled to a minimum discharge
on the East Poplar River of 0.085 cubic metres per second (m®/s) (3.0 cubic feet per second (ft*/s))
for the period June 1, 2014 to August 31, 2014, and 0.057 m*/s (2.0 ft*/s) for the period September
1, 2014 to May 31, 2015. The minimum entitled flow for the period January 1 to May 31, 2014
was 0.057 m%/s (2.0 ft*/s), determined on the basis of the Poplar River flow volume for March 1 to
May 31, 2013. A hydrograph for the East Poplar River at International Boundary and the
minimum flow as recommended by the 1JC are shown in Figure 3.2.

Daily flows during 2014 met the minimum flow recommended by the IJC during the year except
for several periods during January 1-10, 30-31, February 1-4, 8, 10, 13, 25, and July 15-17, 19-20,
22-23.
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Figure 3.2 Flow Hydrograph of the East Poplar River at International Boundary.



3.2.4 On-Demand Release

Based on the March 1 to May 31, 2013 runoff volume of 14,920 dam? (12,100 acre-feet) recorded
at the Poplar River at International Boundary gauging station, Montana was entitled to an
additional release of 1,230 dam® (1,000 acre-feet) from Cookson Reservoir during the succeeding
twelve-month period commencing June 1, 2013. Montana requested this release to be made
between May 1 and May 31, 2014. A volume of 1,800 dam?® (1,460 acre-feet), in addition to the
minimum flow, was delivered during this period. A hydrograph showing cumulative volume of the
on-demand release request and on-demand release delivery made at the East Poplar River at
International Boundary is shown in Figure 3.3.
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Figure 3.3 Cumulative Volume Hydrograph of On-Demand Release.



3.2.5 Surface-Water Quality
The 1981 report by the IJC to Governments recommended:

For the March to October period, the maximum flow-weighted concentrations should not exceed
3.5 milligrams per litre (mg/L) for boron and 1,500 mg/L for TDS for any three consecutive
months in the East Poplar River at the International Boundary. For the March to October period,
the long-term average of flow-weighted concentrations should be 2.5 mg/L or less for boron, and
1,000 mg/L or less for TDS in the East Poplar River at the International Boundary.

For the period prior to 1982, the three-month moving flow-weighted concentration (FWC) for
boron and total dissolved solids (TDS) was calculated solely from monthly water-quality
monitoring results. In 2003, the Poplar River Bilateral Monitoring Committee decided to suspend
much of the water-quality sampling program until it is warranted again. All surface-water-quality
sample collection by Environment Canada has been suspended at the East Poplar River boundary
station. After the monthly discrete sampling program was suspended in 2003, the USGS
continued to collect four discrete samples per year until 2010, when due to a lack of funding no
samples were obtained.

Since the beginning of 1982, the USGS has monitored specific conductance daily in the East
Poplar River at the International Boundary, making it possible to estimate boron and TDS
concentrations using a linear regression relationship with specific conductance. Thus, the three-
month FWC for boron and TDS for the period 1982 to 2002 was calculated from the results of
monthly monitoring (discrete water-quality samples collected by both Canada and the United
States) or from estimated monthly water-quality data based upon daily specific conductance data
collected by the USGS during months when a discrete water-quality sample was not available.

Since 2003, the Committee has agreed to use the continuous data collected by the specific-
conductance monitor as a surrogate for the monthly water-quality sampling program. Hence, the
three-month FWC for TDS and boron in 2013 were calculated using the two equations (shown
later in text) and the continuous specific-conductance data collected at the East Poplar River at the
International Boundary.

The Bilateral Monitoring Committee adopted the approach that, for the purpose of comparison
with the proposed IJC long-term objectives, the boron and TDS data are best plotted as a five-year
moving FWC which is advanced one month at a time.

Prior to 1988, long-term averages were calculated for a five-year period in which 2.5 years
preceded and 2.5 years followed each plotted point. Beginning in 1988, the FWC was calculated
from the 5-year period preceding each plotted point. For example, the FWC for December 2014 is
calculated from data generated over the period December 2010 to December 2014. The
calculations are based on the results of samples collected throughout the year, and are not
restricted to only those collected during the months bracketing the period of irrigation (March to
October) each year.

10



3.2.5.1 Total Dissolved Solids

TDS is inversely related to streamflow at the East Poplar River at the International Boundary
station. During periods of high runoff such as spring freshet, TDS decreases as the proportion of
streamflow derived from ground water decreases. Conversely, during times of low streamflow
(late summer, winter) the contribution of ground water to streamflow is proportionally greater.
Because the ground water entering the river has a higher ionic strength than the surface water, the
TDS of the stream increases markedly during low-flow conditions.

The March to October estimated monthly TDS concentrations during 2014 for East Poplar River
at the International Boundary are shown in Figure 3.4. The estimated monthly TDS concentrations
during this period ranged from 661 mg/L (June) to 935 mg/L (October). Estimated daily TDS
concentrations during the 2014 calendar year ranged from 649 mg/L (June 24) to 1,220 mg/L
(November 17).

The three-month moving FWC for TDS for the period of 1994-2014 is presented in Figure 3.5.
The short-term TDS objective has not been exceeded during the period of record.

The five-year moving estimated FWC for TDS (Figure 3.6) did not exceed the long-term objective
of 1,000 mg/L in 2014. The maximum monthly five-year estimated FWC in 2014 was about 710
mg/L, down significantly from values prior to May 2012.

The daily TDS values, as estimated by linear regression from the daily specific-conductance
readings, for the period January 1994 through December 2014 are shown in Figure 3.7. The figure
shows an abrupt drop in estimated TDS corresponding to the snowmelt runoff occurring during
the spring of each year.

The relationship between TDS and specific conductance based upon data collected during the
March to October period from 1974 to 2009 is as follows:

TDS = (0.6205645 x specific conductance) + 34.843914
(R*=0.89, n = 363)

11



1200

Figure 3.5: Discrete Sample and Three-Month Moving Flow-Weighted Average Estimated
TDS Concentrations for East Poplar River at the International Boundary
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Long-term Objective
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Figure 3.6: Five-Year Moving Flow-Weighted Average Estimated TDS Concentration for
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y TDS Concentration (Statistically Estimated), Calendar Years 1994 to 2014,
for East Poplar River at the International Boundary

Figure 3.7: Dail




3.2.5.2 Boron

All the boron concentrations presented below were estimated using the boron equation that was
developed from water-quality samples collected during the months March through October from
1974-2009 and the daily specific conductance data collected by the specific-conductance monitor.

The March to October estimated monthly boron concentrations during 2014 for East Poplar River
at the International Boundary are shown in Figure 3.8. The estimated monthly boron
concentrations during this period ranged from 1.25 mg/L (June) to 1.83 mg/L (October).
Estimated daily boron concentrations during the 2014 calendar year ranged from 1.23 mg/L (June
13-24) to 2.43 mg/L (November 17).

The 3-month flow-weighted concentration (FWC) for boron for the period of 1994-2014 is shown
in Figure 3.9. The short-term objective of 3.5 mg/L has not been exceeded during the period of
record.

The 5-year moving FWC for boron (Figure 3.10) remained well below the long-term objective of
2.5 mg/L during 2014.

Boron concentrations are not as well-correlated with specific conductance as TDS. Boron is a
relatively minor ion, and does not in itself contribute to a large degree to the total load of dissolved
constituents in the water. Accordingly, it appears likely that the standard deviation of dissolved
boron (relative to the long-term mean boron concentration) may be greater than that of the major
cations (sodium, potassium, and magnesium) and anions (sulphate, bicarbonate, and chloride)
around their respective long-term mean concentrations.

The daily boron values, as estimated by linear regression from the daily specific-conductance
readings, for the period January 1994 through December 2014 are shown in Figure 3.11.

The relationship between boron and specific conductance based upon March to October data
collected from 1974 to 2009 is as follows:

Boron = (0.0013081 x specific conductance) - 0.0677588
(R*=0.66, n = 363)
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Figure 3.9: Discrete Sample and Three-Month Moving Flow-Weighted Average Estimated
Boron Concentrations for East Poplar River at the International Boundary
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