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Conversion Factors and Datum

Mullip]v By To obtain
S " Length -
mile {mi) 1.600 kilometer (km)
__ __ Area N — —
square mile (rni?') 2.590 square kilometer (km?)
__j__ __t_ Flnwra_l_e' -
cubic foot per second (fl3ls) 0.02832 cubic meter per second (m3ls)

Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows:

°F={1.8x°C}+32

Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius {uS/em at

25°C}.

Concentrations of chemical constituents in water are given either in milligrams per liter {mg/L} or

micrograms per liter (pa/L).



Quality of Streams in the Red River of the North Basin,
Minnesota, North Dakota, and South Dakota

By Lan H. Tornes

Executive Summary

This report was prepared to address requirements of the Dakota Water Resources Act of 2000 that directed the U.S. Depart-
ment of the Interior, Bureau of Reclamation (Reclamation), to prepare a report on the comprehensive water-quality and -quantity
needs of the Red River Valley. Reclamation enlisted the help of the U.S. Geological Survey to address those needs.

The Red River of the North Basin is a mostly agricultural region with crops that include small grains, corn, soybeans, sugar
beets, sunflowers, and hay. It drains large portions of western Minnesota and eastern North Dakota. The river flows north from the
United States into Canada and empties into Lake Winnipeg in Manitoba, Canada.

The major metropolitan areas in the United States part of the basin include Fargo, N. Dak., and Moorhead, Minn., and Grand
Forks, N. Dak, and East Grand Forks, Minn.; located along the main stem of the Red River. These growing communities and sev-
eral smaller communities Jocated throughout the basin add 1o the draw on water resources.

Considerable water-quality data have been collected for a variety of purposes from streams in the Red River of the North
Basin by several agencies, The U.S. Geological Survey has collected the longest-term and most consistent data from streams in

the basin. USGS data are interpreted for this report.
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The most downstream site considered for this report is the Red River of the North at Emerson, Manitoba. Less than a mile
north of the United States-Canadian border, it integrates flow from most tributary streams draining the United States, assimilates
point and nonpoint inputs, and has a long period of record. Water-quality data collected from other sites along the main stem of
the river, and from eastern and western tributary streams, also were evaluated. This report is a review that is intended to identify
measured concentrations that may affect the potability of the water supply and the maintenance of healthy aquatic ecosystems.

The general quality of the waters in the Red River Basin is suitable for intended uses as described in several referenced reports.
Occasional exceedances of criteria or standards are identified based on the data interpreted. Most of the measured exceedances
were brief, and many occurred before present-day wastewater-reatment methods were enacted. Concentrations of major ions,
including sulfate and specific conductance, have approached and occasionally exceeded water-quality standards or criteria and
may continue to do so. These exceedances likely are to be expected because of baseflow that is sustained from ground-water dis-
charge from several aquifers, some of which are known to contain high concentrations of dissolved salts that contain sulfate and
other ions.

These data provide a good baseline of water-quality conditions, but detections of many trace elements, including lead and
mercury, may have been the result of contamination. Although these measurements are maintained in the USGS database and
likely will cause concern, more recent studies (Brigham and others, 2002; Sando and others, 2003) have shown that concentrations

of selected trace elements generally are low.

Abstract

This report summarizes water-guality data from streams draining the Red River of the North Basin, which is a mostly agri-
cualtural region. It primarily has crops including smali grains, com, soybeans, sugar beets, sunflowers, and hay. The Red River
drains large portions of western Minnesota and eastern North Dakota. It flows north from the United States into Canada and emp-

ties into Lake Winnipeg in Manitoba, Canada.



Introduction 3

The general quality of the waters in the Red River Basin is suitable for intended uses. Occasional exceedances of criteria or
standards were brief, and many occurred before present-day wastewater-treatment methods were enacted. Concentrations of major
ions, including sulfate and specific conductance, have approached and occasionally exceeded water-quality standards or criteria
and may continue to do so. These exceedances likely are to be expected because of baseflow that is sustained from ground-water
discharge from several aquifers, some of which are known to contain high concentrations of dissolved salts that contain sulfate and
other ions.

These data provide a good baseline of water-quality conditions, but detections of many trace elements, including lead and
mercury, may have been the result of contamination during collection and processing until methods were refined. The detections
recorded in databases likely will cause concern although more recent reports show that concentrations of selected trace elements

in the Red River Basin generally are low.

Introduction

The Red River of the North (hereinafter referred to as the Red River) is a large watershed that encompasses about
36,000 square miles in the northern United States. It is largely agricuitural with crops that include small grains, corn, soybeans,
sugar beets, sunflowers, and hay. Figure 1 shows that the Red River drains large parts of western Minnesota and eastern North
Dakota and a smail part of South Dakota. The river flows north from the United States into Canada and empties into Lake Winnipeg

in Manitoba, Canada.

Figure 1 near here.
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The Red River frequently floods during snowmelt runoff because snow and river ice melt from south to north causing the
river to back up behind ice jams. The Red River Valley actualiy is a relatively flat lake plain formed about 8,000 years ago under
glacial Lake Agassiz. This created streams that generally have very slow velocities and carry considerable sediment eroded from
the clays and silts of the lake plain. There are a number of communities along the streams in the watershed, and farmsteads situated
throughout the basin. The major metropolitan areas in the United States part of the basin include Fargo, N. Dak., and Moorhead,
Minn., and Grand Forks, N. Dak., and East Grand Forks, Minn. These rapidly growing communities are located along the banks
of the main stem of the Red River and are adding to the strain on water resources. There are several smaller communities located
throughout the basin, generally along tributaries to the Red River.

The major source of sustainable potable water supply for most of these communities is the Red River and it tributaries, and
these resources may not be sufficient in the future during dry years because of growing populations. The Red River has been
described as having two water-supply issues--too much and too little, describing the problems associated with spring flooding fol-
lowed by dry conditions in the summer when there is minimal runoff,

Considerable water-quality data have been collected from streams in the Red River watershed by a variety of agencies. Data
have been collected for ambient monitoring, regulatory and enforcement purposes, and to better understand special issues. The
longest-term records have been collected by the U.S. Geological Survey as part of the high/low flow sampling program performed
in cooperation with the North Dakota State Water Commission, Hydrologic Benchmark Network (HBN), and Nationa! $tream
Quality Accounting Network (NASQAN). These programs started in 1971, 1967, and 1974, respectively, and use standard data-
collection techniques that make the data comparable. Other USGS studies collected data using techniques that make those data
comparable with the NASQAN program. The USGS National Water Quality Assessment (NAWQA) Program collected compre-
hensive data on major-ion, nutrient, and pesticide concentrations, but excluded sampling for most trace elements and microbiolog-

ical indicators.
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‘The Dakota Water Resources Act of 2000 directed the U.S, Department of the Interior, Bureau of Reclamation (Reclamation),
to prepare a report on the comprehensive water-quality and -quantity needs of the Red River Valley and options for meeting those
needs. ‘The needs are defined as municipal, rural, and industrial supplies; water quality; aquatic environment, recreation; and water

conservation measures. Reclamation enlisted the help of the USGS to address the needs for water-quality information.

Purpose and Scope

This report presents analysis and interpretation of existing water-quality data from the Red River watershed. Reclamation is
evaluating the water quantity and quality to determine whether existing supplies are adequate to meet future needs.

The data used in this report were almost exclusively collected by the USGS. Although useful data from a variety of local,
State, tribal, and other Federal agencies are available and may be incorporated, quality assuring those data and determining their
comparability because of different collection and analytical methods is beyond the scope of this report. Many agencies collect sam-
ples to assess a defined problem or document an impacted resource, using a variety of sampling and analytical methods. The USGS
generally has collected water data using a clearly defined set of protocols that are used nationwide, with the intent of describing
the ambient condition of the resource. This provides reasonable assurance that those data are comparable from site to site and

among different geographic and political regions.



Methods 7

Methods

This report evaluated USGS data collected primarily from 1976 (earlier data may be included but their reliability is less cer-
tain) through the year 2000 that were retrieved from a USGS Internet-based water-resources data server called NWIS-Web. These
data are available to anyone that has access to the Internet. Because the data available through NWIS-Web may be somewhat lim-
ited and may not be current, data collected from selected sites on the main stem of the Red River (including Wahpeton, N, Dak.
and Emerson, Man.) were compared to internally-available USGS data. No notable differences were found, Funding for data-col-
lection activity within the basin by the HBN, NASQAN, and NAWQA programs has been discontinued. The only long-term data-
collection program currently active in the Red River Basin is the high/low sampling program that is conducted by the USGS in
cooperation with the North Dakota State Water Commission (Douglas G. Emerson, U.S. Geological Survey, oral commun., 2004).
Selected sites throughout the State are sampled for this program--once during high flow (generally snowmelt runoff) and once dur-
ing low flow (baseflow, generally when ground-water discharge is the source of streamflow).

Figure 2 shows the distribution of samples collected at various sites sampled by the USGS but does not indicate the type of
samples (nutrients, major ions, trace elements, pesticides, etc.) that were collected and analyzed. It is evident that some sites were
sampled sporadically or briefly, and their sampling periods may overlap or complement other nearby sites on the same river. The
sites listed in table 1 and shown in figure | have the data that are considered the most indicative of water quality in the basin, Data
from other nearby sites will be considered in the interpretation because they may provide important supplementary information,

and their inclusion will be noted.

Figure 2 near here.

It is important to understand that because nonconcurrent data are interpreted for this report, the data collected from each of

the sites may not be comparable, Although care has been taken to ensure that the data are comparable, subtle differences may result

from changes over time in land use and land cover, changes in sampling methodology, and changes in analytical methods. These

potential differences will be noted where possible,
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Table 1. Representative stream sites used for analysis of water quality {listed in downstream order).

l\sﬂ“aep u.s. Geolugical ) . '

identifier S_urvey site Site name Latitude Longitude
(figure 1) identifier

1 05051300 Bois de Sioux River near Doran, Minn. 46°09'08" 96°34°44”
2 05046000 Otter Tail River below Orwell Dam near Fergus 46°12°35" 96°11°05"
3 05051510 Red River of the North below Wahpeton, N. Dak. 46°22°30" 96°39'25"
4 05051522 Red River of the North at Hickson, N. Dak. 46°39°35" 96°47°44"
5 030353000 Wild Rice River near Abercrombic, N. Dak. 46°28'05" 96°47°00"
6 05054020 Red River of the North below Fargo, N. Dak. 46°55'50" 96°47°05"
7 05054500 Sheyenne River above Harvey, N. Dak. 47°42° 10" 99°56°55"
8 05056000 Sheyenne River near Warwick, N, Dak, 47°48°20" 98°42's57"
9 05057000 Sheyenne River near Cooperstown, N. Dak. 47°25°'58" 98°01°38"
10 05058000 Sheyenne River below Baldhill Dam, N, Dak. 47°01°50" 98°05°50”
11 05058700 Sheyenne River at Lisbon, N. Dak. 46°26'49" 97940 44"
12 05059000 Sheyenne River near Kindred, N, Dak. 46°37'54" 97°00'01”
13 05060600 Sheyenne River near Harwood, N. Dak. 47°00"05" 96°53'40"
14 05062000 Buffalo River near Dilworth, Minn. 46°57°40” 96°39°40"
15 05062500 Wild Rice River at Twin Valley, Minn. 47°16°00" 96°14°40”
16 05064000 Wild Rice River at Hendrum, Minn. 47°16°05" 96°47°50"
17 05064500 Red River of the North at Halstad, Minn. 47°21° 10" 96°50°50™
18 05079000 Red Lake River at Crookston, Minn. 47°46°32” 96736°33"
19 05082625 Turtle River at Turtle River State Park near 47°56'18" 97°30°00"
20 05083500 Red River of the North at Oslo, Minn. 48°11°35" 97°08'25"
21 05085000 Forest River at Minto, N, Dak. 48°16°10 97°22°'10"
22 05099600 Pembina River at Walhalla, N, Dak. 48°54°50™ 97°55°00"
23 05102500 Red River of the North at Emerson, Manitoba 49°00°30" 97°12°40"
24 05112000 Roseau River below South Dakota 51 near Caribou 48°58°54" 96°27°46"

Methods 9
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The focus for the data collected for the NAWQA program (February 1993 through September 2002) was different than for
other (NASQAN, HBM, and high/low flow) data-collection programs. NAWQA sampling was intended to provide a comprehen-
sive view of water-quality issues related to land-use practices in this highly agricultural region but did not directly address water-
supply or drinking-water quality concerns. Some sites were selected that may or may not have been sampled previously. Also,
some of the constituents measured were different than were measured for previous programs.

During the late 1980s, some problems with sample-collection methodology were identified (D. Rickert, written commun.)
that caused contamination of some trace-metal samples that had been collected by the USGS at many network sites, including the
HBN and NASQAN. Cadmium, copper, lead, mercury, and other results all have been questioned. As these data are interpreted in
this report, these problems will be noted as a possible contamination issue and not the result of an actual environmental occurrence.
This suggests that these data are not cause for concern.

The NAWQA program, which incorporated many of the HBN and NASQAN sites, generally and intentionally did not sample
for most metals that had been identified as potentially the result of contamination because of previous sampling practices. Only a
few metals that are considered less subject to contamination, including iron and manganese, were sampled by NAWQA. Unfortu-
nately, when the NAWQA program discontinued sampling the Red River Basin, funding for the NASQAN sites also was discon-

tinued.
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Water-Quality Criteria

Because this report includes data collected from multiple states and provinces--Minnesota, North Dakota, and Manitoba--and
multiple countries—Canada and the United States, multiple guidelines or criteria are, or may be, applicable. Generally, the most
stringent guidelines or criteria within the United States are established by the USEPA with states following USEPA guidelines or
criteria, However, states have the option to enhance these guidelines or criteria resulting in challenges from other organizations
that suggest the newly established guidelines or criteria are too strict or inadequate. This results in state guidelines, standards, or
criteria that often are preliminary or otherwise tenuous. They also may be different across state boundaries such that a North Dakota
tributary stream meets standards that would fail Minnesota standards and vice versa. These generally will be cited in this report,
but the Federal (United States and Canadian) guidelines, standards, criteria, etc., will take precedent.

The Canadian and provincial governments generally have more guidelines or criteria that are designed to protect aquatic life
than Federal and State governments. Often, these Canadian guidelines and criteria are stricter than those on the United States side
of the border. These guidelines or criteria take precedent in this report to assess whether the water sampled meets guidelines or
criteria established by either national entity. This should provide a better level of confidence that the streams meet the needs of all
stakeholders.

Likewise, when more than one criterion exists for any water-quality constituent measured, the strictest criteria will be cited.
In many cases, the constituents and measurements may exceed standards for drinking water, but these are easily treated and
removed by conventional methods. Sedimentation and filtration, processes that also remove many hydrophobic nutrients and
organic compounds, are examples of conventional treatment methods. There may be cases where more treatment is necessary,

which could include reverse osmosis and carbon filtration.
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Results

Red River Main Stem

Emerson

The most downstream site in the Red River Basin considered for this report is the Red River at Emerson, Manitoba. It is less
than a mile across the international border in Canada, encompasses most of the water flowing north from the United States into
Canada, and has a long period of record. As an international station, it also has been sampled and monitored by both the United
States and Canadian governments providing considerable quality assurance of the data collected.

Because Emerson is the most downstream site, it integrates flow from all the tributary streams draining the United States
except the Roseau River. The Roseau River annually adds nearly 10 percent more water to what the Red River carries at Emerson
(USGS water-resources data reports, published annually). The Red River at Emerson also assimilates all the point and nonpoint
inputs to the system, including industrial and wastewater discharges and agricultural runoff. The stream water at Emerson also may
incorporate and reduce extreme concentrations from tributaries because other sources are likely to dilute and reduce those
extremes. The Red River at Emerson is important because of its implication for intemational transport of streamwater. Other influ-

ences (point sources, tributaries, etc.) will be considered in relation to what was measured at this long-term sampling site.
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Physical Characteristics and General Chemistry

Dissolved oxygen is one of the more critical factors for the maintenance of healthy aquatic ecosystems. In well-mixed and
minimally-polluted rivers, the disselved-oxygen concentration is near equilibrium with the atmosphere (near saturation) and
ranges between about 8 and 15 mg/L, depending on temperature and barometric pressure. Dissolved-oxygen concentrations typi-
cally ranged from 7.9 mg/L (the 25" percentile) to 11.6 mg/L (the 75" percentile) with a median of 9.8 mg/L. The minimum value
of 1.3 mg/L. was measured during August 1993 and was accompanied by other measurements below the USEPA (1986) minimum
dissolved-oxygen critetia of 3 mg/L. Streamflow during this petiod was unusually high, exceeding 30,000 ft*/s (Tornes and others,
1997), suggesting that runoff washed considerable oxygen-demanding substances into the rivers. Oxygen-demanding substances
include materials that consume Oxygen as microorganisms decompose organic carbon and other materials associated with runoff
and point-source inputs. Except for this period late in the summer of 1993, the disselved-oxygen concentrations were always
greater than the USEPA criteria of 3 mg/L and the Canadian guidelines of 5.5 mg/L. The maximum value of 18.2 mg/L measured
in December 1980 appears to be an outlier because all other concentrations measured were 15.6 mg/L or lower.

The pH measured in the Red River at Emerson ranged from 7.2 to 8.9 standard units with a median of 8.1 standard units. This
is well within the range of 6.5 to 9.0 standard units established for the protection of aquatic life under Canadian guidelines,

Water temperatures ranged from around zero to 29.0 degrees Celsius. These values were well within the range of zero degrees
Celsius to 30 degrees Celsius recommended by the USEPA (1986) for the protection of the fish species commonly found in the
Red River including Carp (Cyprinus carpio) and Channel Catfish (fcralurus punctatus). See Goldstein (1995) for more information

about the distribution of fish communities in streams of the Red River Basin.
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Dissolved-solids concentrations at the Red River at Emerson ranged from 245 mg/L to 1,100 mg/L with a median of
438 mg/L. These relatively high concentrations (mostly dissolved salts and silica) probably originate from western tributaries
because they have lower precipitation and runoff and more opportunities for salts in lakes and reservoirs to become more concen-
trated as a result of evaporation. Ground water discharging from western aquifers also tends to carry higher concentrations of dis-
solved solids. The USEPA has established a drinking-water guideline, also called a secondary standard or SMCL, for dissolved
solids of 500 mg/L (hitp:fiwww.epa.govisafewater/mel.itml, accessed December 23, 2003).

The suspended-sediment data discussed in this report more accurately represent the suspended, mostly mineral, particles car-
ried by the stream, These are not the same resulis as suspended-solids samples and concentrations. Suspended-solids samples often
are collected by various agencies for compliance monitoring using grab or ‘dip’ techniques prescribed for samples of wastewater.
Suspended-sediment samples are the type most frequently collected by the USGS using methods designed to collect a representa-
tive sample of stream water using depth- and flow-integrating techniques and analytical methods that incorporate the entire con-
tents of the sample.

Suspended sediment transported by streams leads to sedimentation of pools, lakes, and reservoirs; and reduced clarity. It also
is known to be associated with the transport of various contaminants including trace elements, hydrophobic organic compounds,
and phosphorus. Stoner and others (1997) summarize the results of sampling recently-deposited bottom sediments during 1992 and
show that concentrations of trace elements and hydrophobic organic compounds in the Red River Basin are consistent with those
found at other sites around the United States and are not known to cause a threat to human health or the health of aquatic ecosys-
tems. Brigham and others (1998) provide a more detailed discussion of what was found in bottom sediments. Based on a discussion
in Tornes and Brigham (1994), the Red River at Emerson had the highest median concentration of suspended sediment, 108 mg/L.,
of any site evaluated along the Red River. Much of this can be attributed to the Pembina River, which joins the Red River only a
few miles upstream and had the largest yield (1,010 pounds per square mile per day) of suspended sediment of streams in the basin

evaluated by Tornes and others (1997).
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Water chemistry at Emerson, as in most streams in the basin, had a predominance of calcium and magnesium cations, with
bicarbonate as the predominant anion; median concentrations were 63, 30, and 255 mg/L, respectively. However, sodium, chlo-
ride, and sulfate also were strongly evident in the water with median concentrations of 34, 35, and 94 mg/L, respectively.

The maximum concentrations of chloride and sulfate were 240 and 230 mg/L, respectively. These values approached, but did
not exceed, the SMCL established by the USEPA (http:/fwww epa.govisafewater/mel himl, accessed December 23, 2003).

Hardness often is cited by USEPA standards, criteria, and guidelines as a factor affecting the toxicity of metals to aquatic
organisms. The hardness at Emerson, calculated from the calcium and magnesium concentrations, had a median value of 280 mg/L
as calcium carbonate and was as high as 496 mg/L. Many of the criteria that are provided by the USEPA
(mg-m?mcmmm&m, accessed May 5, 2004) use a hardness value of 100 mg/L, which generally
is less than the hardness encountered at Emerson, However, these criteria provide 2 numeric value from which to contrast values
that were measured in Red River samples without requiring calculations for each measurement.

Because increased nutrient concentrations in streams may enhance plant growth, they also may adversely affect aquatic hab-
itat and the potability of the water supply. Nutrient concentrations in the Red River at Emerson generally were low when compared
to other smaller streams that drain agricultural areas. This may be a result of the integrating effect of this stream system at Emerson.
Median total ammonia plus organic nitrogen concentrations were 1.2 mg/L with most of that (about 1 mg/L) in the dissolved state.
Nitrate nitrogen had 2 median concentration of 0.34 mg/L with a maximum of 5.8 mg/L, which is well below the drinking-water
standard of 10.0 mg/L. The median ammonia concentration was 0.08 mg/L with a maximum of 2.3 mg/L recorded in 1981, Based
on criteria that are still under development by the USEPA (mmammmmmmgnmmwm,&m
accessed December 31, 2003), it is unclear what organisms would have been adversely affected by this concentration under the
circumstances that this concentration occurred, Since mare stringent water-quality standards have been enacted under the Clean
Water Act of 1972 and amended in 1977 (http://www.epa.goviregionS/water/cwa.htm, accessed June 18, 2004) and other regula-
tions, concentrations have been much lower. The data collected at Emerson as part of the NAWQA program had a maximum

ammonia concentration of 0.37 mg/L.
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Trace elements had routinely been analyzed in samples collected from Emerson and other sites in the basin for the NASQAN

program, However, much of that sampling was discontinued starting in the early 1990s because of concerns about sample contam-

ination. The only trace elements that continued 10 be routinely sampled were iron and manganese that generally are considered

nontoxic micronutrients. Trace-element data collected before they were discontinued will be discussed with the caveat that the

results may be adversely affected by contamination. Mercury and other trace-element data have been collected more recently

(Brigham and others, 1999; Sando and others, 2003) and further suggest that previously collected data may have been biased.
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The trace elements considered potentially harmful generally were below established standards. The maximum total arsenic

concentration (9 ug/L) was below the 10 pg/L. USEPA drinking-water standard that is scheduled to take effect in January 2006.
This value and a few others did exceed the 5 Hg/L Canadian criteria for aquatic life protection (hup/www.ec ge ca/ceqg-

reqe/English/ceqg/water/default.cfm, accessed December 23, 2003) but were far below the 150 ug/L USEPA aquatic life criteria,

The maximum concentrations of both total and dissolved barium were almost an order of magnitude lower than the 2-mg/L USEPA
drinking-water standard and well below any other standard that was reviewed. Beryllium concentrations were at or below detec-
tion, which is nearly an order of magnitude below the 4-ug/LUSEPA drinking-water standard (http:/fwww.epa.govisafewn-
ter/mglhtml, accessed December 23, 2003). Cadmium concentrations also generally were below detection and, when detected,
were below established water-quality standards. The highest chromium concentration reported was 30 pg/l., which is well below
the total chromium criterion continuous concentrations (CCC) established by the USEPA; however, chromium detections could
be a result of contamination during sample collection and processing, and the valence was not determined. The maximum tota!
copper concentration of 310 pg/L likely is the resuit of sample contamination because it was accompanied by a dissolved concen-
tration of only 8 pg/L, suggesting that most of the copper was particulate. The highest dissolved copper concentration of 17 pg/L,
is nearly three orders of magnitude below the 1.3-mg/L USEPA drinking-water standard. Iron concentrations varied widely during
the sampling period, ranging as high as 640 pg/L for dissolved and 12,000 ug/L for total; the 640 pg/L in April 1991 was the only
value that exceeded the 300-ug/L Canadian criteria for protection of aquatic life. Dissolved lead was below detection in more than
75 percent of the samples collected and was 11 ug/L or less when it was detected. The USEPA action level for removal of lead
from drinking water is 15 pg/L and the Canadian criteria for aquatic life is 1-7 ug/L. Sporadic detections of total lead as high as
66 pg/L while it was sampled until 1983 could be real but also could be the result of contamination before jts widespread use was
restricted. Figure 3 shows that dissolved lead concentrations were variable until sampling was discontinued in 1991. No trends are

apparent in the data shown in figure 3.

Figure 3 near here.
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Figure 3. Dissolved lead concentrations measured in samples from the Red River of the North
at Emerson, Manitoba.
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Dissolved and total mercury also were sampled at Emerson as part of the NASQAN program until 1992 when these measure-
ments were discontinued because of concerns about sample contamination, Concentrations of dissolved mercury ranged from zero
(which by today’s conventions would be reported as less than the reporting limit established for that method) to 0.5 pg/L. Total
mercury ranged from zero to 1.4 pg/L. At the reporting level established for this analysis and the analytical method used, mercury
probably would not have been detected. Total and dissolved mercury and methylmercury have recently been sampled using more
refined techniques in various pans of the watershed (Brigham and others, 1999; Sando and others, 2003), and concentrations typ-
ically were below 10 nanograms per liter and generally were much less.

The previously straightforward sampling and analysis for total and dissolved mercury in water has recently become compli-
cated by a developing understanding of how mercury behaves in the environment, Concentrations reported from recent studies are
far below those considered for this report but still are subject to biogeochemical processes that change the chemical behavior of

mercury in the environment. These processes result in important activity that is not evident in the data considered for this report.

Red River Main-Stem Sites Upstream from Emerson

Other sites along the Red River upstream from Emerson also were sampled for various purposes including NASQAN and
NAWQA. Water quality at Emerson generally was within the various applicable guidelines. Because waters sampled at that site
are an integration of the varied inputs upstream, violations might result at more upstream sites that were not evident at Emerson.
Sampling sites along the main stem of the Red River considered for this evaluation include Wahpeton, Hickson, Fargo, Halstad,

and Oslo. Other assorted sites also were evaluated.
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Being further south and carrying a smaller volume of water, many of the upstream sampling sites showed occasional minor
violations of aquatic-life criteria for water lemperatures in excess of 30 degrees Celsius and pH values greater than 9.0 standard
units. Dissolved oxygen was as low as 0.6 mg/L during the 1970s with scattered occurrences below 3.0 mg/L as far downstream
as Halstad. Improvements in water quality resulting from the Clean Water Act of 1972 and amended in 1977 apparently resulted
in improved dissolved-oxygen concentrations with fewer violations of criteria and standards. Exceptions occurred during July
1993 at Halstad when increased flows apparently washed oxygen-demanding substances into the stream. These low dissolved-oxy-
gen concentrations were measured on two occasions when samples were collected, but no other exceedances were measured.

Measurements of pH rarely exceeded 9.0 standard units at sites sampled along the Red River. A series of measurements at
Halstad during September 27, 1984, exceeded the 9.0-standard unit criteria and likely were part of a special study intended to eval-
uate stresses imposed upon the river. As these occurred during a short time span and were not widespread, it may be assumed that
these will rarely be encountered along the river.

A number of constituents measured at the Red River sites near Fargo exceeded water-quality criteria or siandards. The sulfate
concentration of 267 mg/L was slightly more than the 250-mg/L standard but oceurred in 1958, about 45 years ago. Other exceed-
ances including copper, cadmium, lead, and selenium occurred before the early 1970s and could be related to pollution or other
sampling artifacts.

Large concentrations of cadmium were measured in samples collected from the Red River at Halstad in1983 and 1988. Con-
centrations of 26 and 45 pg/L, respectively, were found in the NWIS data base. These concentrations far exceed the Canadian
freshwater aquatic life criteria of 0.017 pg/L and the USEPA aquatic life criteria of 0.25 pg/L. It is not certain what caused these
detections because no other constituents measured indicate a potential source of contamination.

Mercury also was occasionally detected at some sites along the Red River, at concentrations up to 6.9 pg/L, but the source or
cause of that detection is uncertain. Because no other trace elements or other indicators were evident, it is assumed that these values
are an artifact of sample collection, processing, handling, or analysis. The discussion of mercury detections at the sampling site on

the Red River at Emerson (above) and other caveats cast doubt on the reliability of this detection.
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Sheyenne River

The Sheyenne River is the longest tributary to the Red River. In spite of its large drainage area, it carries proportionately little
water because runoff from this part of the Red River Basin is so smail compared 1o other tributaries, especially eastern streams.
This evaluation of the quality of the Sheyenne River combines data from a number of sites that were sampled starting from near
the headwaters where it likely dries up occasionally to near the mouth where it joins the Red River.

Generally, the physical and chemical data indicate that the water is suitable for most uses. Water lemperatures were consis-
tently below about 30 degrees Celsius, PH values rarely exceeded 9.0 standard units and generally were only slightly alkaline. Dis-
solved-oxygen concentrations were above 3.0 mg/L at all sites except the most upstream site near Harvey, N. Dak., and usually
were above 6.0 mg/L. The low dissolved-oxygen concentrations at Harvey occurred during the early 1990s or earlier, most often
when streamflows were very low. This suggests that the stream was not able to assimilate the load of internally- or externally-
derived oxygen-demanding substances.

The chemical quality of the Sheyenne River is relatively constant along its path, carrying a mixture of calcium, sodium, sul-
fate, and bicarbonate jons. At many of the sites, the sulfate concentration exceeded the USEPA drinking-water standard of
250 mg/L. The median sulfate concentration exceeded the standard in as many as one-fourth of the samples collected from the
most upstream sites but was well below the drinking-water standard at all sites downstream. Similarly, the sodium concentrations
generally were well below 100 mg/L but approached or exceeded 500 mg/L in a few samples from sites near Harvey, Cooper-
stown, and Lisbon,

Trace-element concentrations including chromium, nickel, zinc, mercury, and [ead were detected sporadically and often with
decreasing frequency and lowering concentrations over time. This would suggest better controls on wastewater discharges but also
could resuit from improved sample-collection and -processing techniques reducing unintended contamination. Trace elements that
were more commonly detected included copper, nickel, and arsenic with median concentrations that typically were 4 to 5 pg/l.

This concentration of arsenic is well below the 10-pg/L USEPA drinking-water standard that is scheduled to take effect in 2006.
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Lake Ashtabula is a major reservoir along the Sheyenne River that is used for recreation, water supply, and flood control. The

data most pertinent to this study were collected below Baldhill Dam near the outlet of the reservoir during 1959 through 2002.

Specific-conductance measurements collected as part of that monitoring are shown in figure 4, The figure suggests that there is a

gradual increase in specific conductance over time although that trend has not been tested to determine its statistical significance.

Figure 4 near hare.

All constituents measured at the site below Lake Ashtabula were well within any criteria used for this report. Dissolved-oxy-
gen concentrations were consistently 6.0 mg/L or higher. The median sulfate concentration was 120 mg/L. Median arsenic and
selenium concentrations were 4 and 1 pg/L, respectively, which is well below the 150- and 5-pg/L criteria established by the

USEPA.

Westemn Tributaries

The other western tributaries to the Red River drain areas having relatively high evaporation and low runoff (Stoner and oth-
ers, 1998). During baseflow, these streams are sustained mostly by ground-water discharge that generally has high concentrations
of dissolved solids. This has the potential to introduce high concentrations of salts and trace elements during low-flow conditions
that may be considered harmful to aquatic ecosystems and human health.

Many of the western tributaries had median conductances that were greater than 1,000 uS/cm. Much of the salts that comprise
those conductances include sodium and calcium, with sulfate concentrations that typically exceeded the 250-mg/L USEPA drink-
ing-water criteria. The median sulfate concentrations in the Wild Rice, Maple, and Goose Rivers typically exceeded the USEPA
drinking-water standard. However, sulfate concentrations were considerably less in streams that were farther north so that the max-

imum concentration measured in the Red River was below or far below the water-quality standard.
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Median arsenic concentrations of 6 ug/L or less were well below the USEPA drinking-water standard that will be lowered to
10 pg/L in 2006. The Wild Rice, Maple, and Goose Rivers typically had median arsenic concentrations that were greater than
3 pg/L, whereas streams further north typically had median concentrations that were near or below 3 pg/L. These occurrences
probably are indicative of leaching from parent materials including rocks and soils.

Other trace elements were detected, but at low concentrations. Copper, nickel, zinc, and strontium were commonly found at
low concentrations in southern western tributaries and probably are indicative of leaching from parent materials including rocks
and soils. Occasional, apparently random, detections of lead, mercury, and selenium probably are a result of sample contamination
or other factors that are unrelated to source-water inputs. Detectable concentrations have been less frequent recently as sample-

collection, processing, and analytical techniques have improved.

Eastem Tributaries

The eastern tributaries to the Red River drain areas having relatively high runoff and low evaporation compared to western
tributaries {Stoner and others, 1993). The Bois de Sioux River is included with the eastern iributaries because it forms part of the
boundary between the States of Minnesota and North Dakota and could be considered the *headwaters’ of the Red River.

The eastern tributaries had median conductances that were less than 1,000 pS/cm, except in the Bois de Sioux where they
were greater than 1,000 pS/cm in nearly half of the samples. Sulfate concentrations in the Bois de Sicux also exceeded USEPA
drinking-water quality criteria with a median of 350 mg/L. All other measurements in the Bois de Sioux showed that the water
quality was within established drinking-water quality criteria.

Eastern tributaries had greater runoff that generally provided a dilution effect for other inputs. The Ottertail River, which
drains considerable upland lakes and streams in west-central Minnesota, had dissolved-oxygen concentrations above 3.5 mg/L,
generally with low nutrient concentrations. The data reviewed for the Ottertail River showed no exceedances of any water-quality

criteria.
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The Ottertail River had sulfate concentrations at or below 32 mg/L. However, the Buffalo River, which mostly drains the Red
River Lake Plain and empties into the Red River more than 50 linear (rot river) miles north of the Ottertail River, had sulfate con-
centrations as high as 230 mg/L. These differences may be related to the location of sampling sites which were further down in the
watershed where sulfate concentrations from source waters, including ground water, may be higher than in more upland areas.

This geographic difference in sulfate concentration was not evident along the Wild Rice River in Minnesota where samples
were collected from an upstream site at Twin Valley and a site about 30 miles downstream at Hendrum, which is near the Red
River. Both sites had similar distributions of sulfate concentrations (although the median concentration at Hendrum was higher)
and both had maximum values of 85 mg/L. However, during February 1977, the dissolved-oxygen concentration at Hendrum was
less than about 1 mg/L during low flow while the dissolved-oxygen concentration at Twin Valley never dropped below 3.1 mg/L.
Other potential contaminants measured in the Wild Rice River included arsenic, which was 7 ng/L or less, and nitrate nitrogen,
which was 2.5 mg/L or less. Both were well below any drinking-water standards or criteria.

The Red Lake River adds considerable flow to the Red River, so much that the towns at the confluence are called Grand Forks,
N. Dak., and East Grand Forks, Minn. The water sampled at Crookston, Minn., carried no constituent concentrations that would
be considered harmful. Conductance was 730 pSfem or less, nitrates were 2.4 mg/L or less, and sulfate was 125 mg/L or less. Trace
elements also occurred in very low concentrations or were below detection, with arsenic found at 7 pg/L or less.

The only other eastern tributary to the Red River that was routinely sampled was the Roseau River. However, because that

river joins the Red River well across the border in Canada, it was not included in this analysis.
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Other Related Data

Hydrophyllic (water-soluble) pesticides were collected from selected stream sites in the Red River Basin as part of the
NAWQA study. Results of those samplings are presented in Tornes and Brigham (1995), Tomes and others (1997), and Stoner
and others (1998). Concentrations of pesticides detected were below or far below water-quality standards and criteria. Although
most of the pesticides that were detected were related to domestic and agricultural use, many did not have water-quality criteria
established. The data had a high enough resolution to provide information about seasonal variability and responses to hydrologic
influences. For example, pesticides that typically are applied early in the growing season, such as atrazine, were evident in runoff
following application. Pesticides applied during late summer and early fall, such as triallate, generally were detected in late fall or
early spring runoff. Other pesticides such as prometon that are applied more generally, such as on transportation rights of way,
were detected randomly.

Hydrophobic compounds including chlorinated pesticides and high molecular weight organic compounds were sampled from
bottom sediments at selected stream sites in the Red River Basin also as part of the NAWNQA study. Results of those samplings are
presented in Brigham and others (1998), Goldstein (1995) (which included a discussion of concentrations in fish tissue}, and Stoner
and others (1998). In summary, concentrations of the compounds detected were below or far below sediment-quality standards and
criteria, few of which exist for the United States waters. These samples usuaily were collecied only once, so temporal variability
cannot be assessed. However, the spatial coverage of the samples provides some indication about their distribution in the Red River
Basin. The reader should refer io those reports for a more detailed description of what was found and the significance to the envi-

ronment.
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A large suite of trace elements were sampled from bottom sediments at selected stream sites in the Red River Basin also as
part of the NAWQA study. Results of those samplings are presented in Brigham and others (1998), Goldstein (1995) (which
included a discussion of concentrations in fish tissue), and Stoner and others (1998), In summary, concentrations of trace elements
detected were below or far below sediment-quality standards and criteria, few of which exist for the United States waters. These
samples usually were collected only once, so temporal variability cannot be assessed. However, the spatial coverage of the samples
provides some indication about their distribution in the Red River Basin. The reader should refer to those reports for a more detailed

description of what was found and the significance to the environment.

Summary and Conclusions

The quality of water in the Red River has rarely exceeded criteria or standards. Most of the measured violations were brief,
and many occurred before present-day wastewater-treatment methods were enacted. Concentrations of major jons, including sul-
fate and specific conductance, may continue to approach drinking-water criteria during periods of reduced flow. These accurrences
likely are to be expected because baseflow, which generally is sustained by ground-water discharge, often contains high concen-
trations of dissolved salts that contain sulfate and other ions.

These data provide a good benchmark from which to establish a baseline of water-quality conditions. However, they are
somewhat limited because many of the trace elements detected, including lead and mercury, that might be important to describe
water-quality conditions may have been the result of contamination. Although suspect, these data are difficult to dismiss as being
irrelevant to the interpretation. The detections likely will cause concern until more recent data, which are being collected for sub-
sequent studies of mercury and other trace elements using more refined methods, further confirm that trace-element concentrations

generally are low.
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Our understanding of how chemicals behave in the environment and ultimately affect human and environmental heaith con-
tinues to evolve. Measurements of arsenic, mercury, and numerous organic compounds need to be put into perspective 1o under-
stand how they interact with the environment including human and ecosystem health. Evaluating the imponance of these ongoing
studies to the quality of the stream water in the Red River Basin generally was beyond the scope of this report.

Most routine long-term monitoring in the Red River Basin supported by national programs, including the NASQAN and
NAWQA programs, has been discontinued. However, other important ongoing programs, including the high- and low-flow water-
quality monitoring program operated by the USGS in cooperation with the North Dakota State Water Commission (Douglas G.
Emerson, U.S. Geological Survey, oral commun., 2004), and discrete measurements of conductance and temperature during rou-

tine streamflow measurements continue to provide useful water-quality data.
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Quality of Streams in the Red River of the North Basin, Minnesota, North Dakata, and South Dakota
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Table VI-2. 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority’
ND-09020109-011-S 00  Goosc River from its conflucnce with  19.38 miles  Fish and Other Aquatic Nol Supporting ~ Sedimentation/Siltation 2
Beaver Creck downsiream o its Biota
confluence with the South Branch
Goose River
ND-09020109-027-S 00  Beaver Creek downsiream lo the 37.01 miles  Fish and Other Aquatic Fully Supporting  Sedimentation/Siltation 2
Golden Lake Diversion channel Biota but Threatencd
ND-09020109-034-S 00  Little Goose River from Little Goose  28.64 miles  Fish and Other Aquatic Fully Supporting Sedimentation/Siltation 2
River National Wildlife Refuge Biota but Threatened
downstream to the Goose River
ND-09020201-006-L_ 00  Devils Lake 125000 acres Recreation Fuliy Supporting Nutricnts/Eutrophication 2
but Threatened
Fish Consumption Not Supporting  Methyl-mercury 3
ND-09020202-001-L_00  Warsing Dam. 53.4acres  Fish and Other Aquatic Fully Supporting Nutrients/Eutrophication 2
Biota but Threatened
Sedimentation/Sillation 2
Oxygen, Dissolved 2
Recreation Fully Supporting Nutrients/Eutrophication 2
but Threatened
ND-09020202-002-L 00  Balta Dam 108 acres Fish and Other Aqualic Fully Supporting Nutrients/Eutrophication 2
Biota but Threatencd
Oxygen, Dissolved 2
Recreation Fully Supporting Nutrients/Eutrophication 2
but Threatened
ND-09020202-004-S 00  Sheyennc River from its confluence 40.37 miles  Fish and Other Aquatic Not Supporting  Biological Indicators 2
with Big Coulee downstream (o its Biota
confluence with the Warsing Dam
watcrshed (ND-09020202-003-5)
ND-09020202-006-S 00  Sheyenne River from Harvey Dam 35.06 miles  Fish and Other Aquatic Fully Supporting Biological Indicators 2
downstream to its confluence with Big Biota but Threatencd
Coulee
ND-09020202-008-S_ 00  North Fork Sheyenne River upstream  52.66 miles  Fish and Other Aquatic Not Supporting  Biological Indicators 2
from its confluence with the Sheyenne Biota

River, excluding the Trappers Coulee
and Buffalo Coulec watersheds
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Table VI-2. 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority'
ND-09020202-012-S_00  Sheyenne River from Coal 6.19 miles  Fish and Other Aquatic Not Supporting  Biological Indicators 2
Mine/Sheycenne Lakes downsiream to Biota
Harvey Dam
Recreation Fully Supporting Total Fecal Coliform 2
but Threatened
ND-09020203-001-L._ 00  Lake Ashtabula 3430 acres  Recreation Not Supporting  Nutrients/Eutrophication 2
ND-09020203-002-5_00  Baldhill Creek from tributary watershed 30.21 miles  Recreation Fully Supperting Tetal Fecal Coliform I
(ND-09020203-005-S) downstream to but Threatened
Lake Ashtabula
ND-09020203-004-L 00  Red Willow Lake 130 acres Fish and Other Aquatic Fully Supporting Nutrients/Eutrophication 2
Biota but Threatened
Oxygen, Dissolved 2
Recreation Fully Supporting Nutrients/Eutrophication 2
but Threatened
ND-09020203-004-5 00  Silver Creek, including Gunderson 38.51 miles  Recreation Fully Supporting Total Fecal Coliform 2
Creek and all tributaries but Threatened
ND-09020203-007-L. 60 McVille Dam 33.4 acres Fish and Other Aquatic Fully Supporting Nutrients/Eutrophication 2
Biota but Threatened
Sedimentation/Siltation 2
Oxygen, Dissolved 2
Recreation Fully Supporting Nutrients/Eutrophication 2
but Threatened
ND-09020203-008-L. 00  Tolna Dam 152 acres Fish and Other Aquatic Fully Supporting Nulrients/Eutrophication 2
Biota but Threatened
Sedimentation/Siltation 2
Oxygen, Dissolved 2
Recreation Fully Supporting Nutrients/Eutrophication 2
but Threatened
ND-09020203-008-S 00  Unnamed iributary watershed to 16.07 miles  Recreation Not Supporting  Tetal Fecal Coliform 1

Baldhill Creck (ND-09020203-007-8)
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Table VI-2. 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority’
ND-09020203-012-S 00  Pickerel Lake Creck, including 28.04 miles  Fish and Other Aquatic Not Supporting  Biological Indicatoss 1
tributaries Biota
Reercation Not Supporting  Total Fecal Coliform |
ND-09020203-013-S 00  Unnamed Iribntary watcrshed to the 33.92 miles  Reccreation Not Supporting  Total Fecal Coliform 1
Sheyenne River (ND-09020203-001-5)
ND-09020204-003-L 00  Brewer Lake 128 acres Fish and Other Aquatic Fully Supporting Nutricnis/Eutrophication 1
Biota but Threatened
Oxygen, Dissolved 1
Sedimentation/Siltation 1
Recreation Fully Supporting Nutricnts/Eutrophication 1
bul Threatened
ND-09020204-003-S 00  Sheyenne River from its confluence 18.51 miles  Recrecation Not Supporting  Total Fecal Coliform 2
with the Maple River downstream lo its
confluence with the Red River of the
North
ND-09020204-004-S 00  Rush River from its conflucnce with an  17.44 miles  Fish and Other Aquatic Not Supporting  Scdimentation/Siltation 1
unnamed tributary watershed (ND- Biola
09020204-011-S) downstrcam Lo its
confluence with the Sheyenne River
Organic Enrichment [
Biological Indicators 1
ND-09020204-005-L_00  Dcad Colt Creck Dam 124 acres Fish and Other Aquatic Fully Supporting Nutrients/Eutrophication 1
Biota but Threatened
Oxygen, Dissolved 1
Scdimentation/Siltation 1
Recreation Fuliy Supporting Nutricnts/Eutrophication |
but Threatened
ND-09020204-007-S 00  Rush River downstream to unnamed ~ 40.92 miles  Fish and Other Aquatic Not Supporting  Sedimentation/Siltation 1
tributary watershed (ND-09020204- Biota

011-5)

Organic Enrichment
Biological Indicators
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Table VI-2, 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority'
ND-09020204-015-S 00  Sheyenne River from its confluence 27.68 miles  Fish and Other Aquatic Fully Supporting Sedimentation/Siltation 2
with tributary watershed Biota but Threatened
(ND-09020204-016-S) downstrcam to
tribuary (ND-09020204-014-5)
Biological Indicators 2
ND-09020204-017-S 00  Sheyenne River from unnamed 56.72 miles  Fish and Other Aquatic Fully Supporting Sedimentation/Sillation 2
tributary (ND-09020204-018-S) Biota but Threatened
downstream to unnamed tributary
watershed (ND-09020204-016-5)
Biological Indicators 2
ND-09020204-022-S 00  Sheyenne River from tributary near 11.37 miles  Recreation Fully Supporting Total Fecal Coliform |
Lisbon (ND-02020204-0024-S) but Threatened
downstream to its confluence with
Dead Colt Creck(ND-09020204-021-8)
ND-09020204-023-8 00  Tiber Coulec, including tribularies 3233 miles  Recreation Fully Supporting Total Fecal Coliform 2
but Threatened
ND-09020204-025-5 00  Sheyenne River from its confluence 46.06 miles  Fish and Other Aquatic Not Supporting  Biological Indicators 2
with a tributary near highway 46 Biota
(ND-09020204-025-5) downstream to
its confluence with a tributary near
Lisbon (ND-09020204-024-S)
Scdimentation/Siltation 2
ND-09020204-027-5 60  Shcyenne River from its confluence 3359 miles  Fish and Other Aquatic Fully Supporting Sedimentation/Siltation 1
with a tributary watershed below Valley Biota but Threatencd

City (ND-09020204-028-3)
downstream to its conflucnce with a
tributary near Highway 46
(ND-09020204-026-S)

Biological Indicators 1
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Table VI-2. 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority’
ND-09020204-034-S 00  Sheyenne River from its confluence 13.18 miles  Fish and Other Aquatic Fully Supporting Scdimentation/Siltation 1
with a tributary above Valley City, ncar Biota but Threatened
railroad bridge (ND-09020204-038-5)
downstream to its confluence with a
tributary below Valley City (ND-
09020204-028-5)
Biological Indicators 1
ND-09020204-040-5 00  Sheycnne River from Lake Ashtabula  4.13 miles  Fish and Other Aquatic Fully Supperting Secdimentation/Siltation 1
downstream 1o its confluence with a Biota but Threatened
tributary above Valley City, near
railroad bridge (ND-09020204-038-8})
Biological Indicators 1
ND-09020205-001-S_00  Maple River from its confluence with ~ 27.02 miles  Fish and Other Aquatic Not Supporting  Biological Indicators’ 2
BulTalo Creck downstream lo its Biola
confluence with the Sheyenne River
Recreation Fully Supporting Total Fecal Coliform 2
but Threatened
ND-09020205-010-5_00  Maple River from its confluence with  13.96 miles  Fish and Other Aquatic Not Supporling  Biological Indicators 2
iributary near Leonard Biola
{ND-09020205-011-S) downsircam to
its conflucnce with Buffalo Creek
ND-09020301-001-S 00  Red River of the Nerth from its 21.26 miles  Fish Consumplion Not Supporting  Methyl-mercury 3

confluence with the Marsh River
downstircam to its confluence with

Sandhitl Creck
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Table VI-2, 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota {cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority'
ND-09020301-002-5 00  English Coulec from its confluence 553 miles  Fish and Other Aquatic Not Supporting  Nutrients 2
with a tributary upstream from Grand Biota
Forks, ND downstream to its
confluence with the Red River of the
North (lower reach)
Sedimentation/Siltation 2
Total Dissolved Solids 2
Organic Enrichment 2
Recreation Not Supporting  Total Fecal Coliform 2
Nutrients 2
Sedimentation/Siltation 2
ND-09020301-007-S 00  Red River of the North from its 3113 miles  Fish Consumplion Not Supporting  Methyl-mercury 3
confluence with the Sand Hill River
downsiream to its confluence with Cole
Creck
ND-09020301-010-S 00  Red River of the North from its 8.06 miles  Fish Consumption Not Supporting  Mcthyl-mercury 3
confluence with Cole Creek
downstream to its confluence with the
Red Lake River
ND-09020301-014-5 00  Red River of the North from its 4.02 miles  Fish Consumption Not Supporting  Methyl-mercury 3
confluence with the Red Lake River
downstream to its confluence with
English Coulce
ND-09020306-001-5_00  Red River of the North from its 8.65 miles  Fish Consumption Not Supporting  Methyl-mercury 3
confluence with English Coulee
downstream to its confluence with
Grand Marais Creck
ND-09020306-003-S 00  Red River of the North from its 12.62 miles  Fish Consumption Not Supporting  Mcthyl-metrcury 3

confluence with Grand Marais Creek
downstream to its confluence with the
Turtle River
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Table VI-2. 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority’
ND-09020306-004-5 00  Red River of the North from its 31.94 miles  Fish Consumption Not Supporling  Methyl-mercury l
confluence with the Turtle River
downstream to its confluence with the
Forest River
ND-09020306-005-S 00  Red River of the North from its 22.02 miles  Fish Consumption Not Supporting  Methyl-mercury 3
confluence with the Forest River
downstream to its confluence with the
Park River
ND-09020307-001-S 00  Turtle River from its conflluence with  30.36 miles  Fish and Other Aquatic Not Supporting  Cadmium 2
Salt Water Coulee downstream (o its Biota
confluence with the Red River of the
North
Sedimentation/Siltation 2
Seleniuim 2
Total Dissolved Solids 2
ND-09020307-006-5_00  Turile River from its confluence with ~ 0.65 miles  Fish and Other Aquatic Not Supporting  Cadmium 2
Kelly Slough downstream lo ils Biota
confluence with Salt Water Coulee
Sedimentation/Siltation 2
Sclenium 2
Total Dissolved Solids 2
ND-09020307-016-S 00  Kclly Slough from the control structure 2.69 miles  Fish and Other Aquatic Nol Supporting  Biological Indicators 2
at Kelly Slough National Wildlife Biota
Refuge downstream te its confluence
with the Turtle River
ND-09020308-001-L._00  Fordville Dam 197 acres Recreation Fully Supporting Nutricnts/Eutrophication 2
but Threatened
ND-09020308-001-S 00  Forest River from Lake Ardoch 16.17 miles  Fish and Other Aquatic Not Supporting  Biological Indicaters 2
downstreain to its confluence with the Biota
Red River of the Notth
Sedimentation/Sillation 2
Total Dissolved Selids 2
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Table VI-2. 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size _Designated Use Use Support Impairment Priority'
ND-09020308-002-L 60 Whitman Dam 143 acres Recreation Fully Supporting Nutrients/Eutrophication 2
but Threatened
ND-09020308-003-L_ 00  Matejcek Dam 130 acres Recreation Fully Supporting Nutrients/Eutrophication 2
but Theeatened
ND-09020310-001-L_00 Homme Dam 194 acres Fish and Other Aquatic Fully Supporting Nutrients/Eutrophication 2
Biota but Threatened
Sedimentation/Siltation 2
Recreation Fully Supporting Nutrients/Eutrophication 2
but Threatened
ND-09020310-001-S 00  Park River from its confluence with 15.06 miles  Fish and Other Aquatic Not Supporting  Biological Indicators 2
Salt Lake outlet (ND-09020310-009-S) Biota
downstream to its confluence with the
Red River of the North
Sedimentation/Siltation 2
Total Dissolved Solids 2
Organic Enrichiment 2
ND-09020316-010-S 00  Park River from its conflucnce witha  14.68 miles  Fish and Other Aquatic Not Supporting  Scdimentation/Siltation 2
tributary east of Grafton, ND (ND- Biota
09020310-012-8) downstream to its
confluence with the outlet from Salt
Lake (ND-09020310-009-S)
Total Dissolved Solids 2
Organic Enrichment 2
ND-09020310-013-§ 00  Park River from the confluence of the  6.83 miles  Fish and Other Aquatic Fully Supporting Sedimentation/Siliation 2
South Branch Park River and the Biota but Threatened
Middle Branch Park River downstream
1o its confluence with a tributary east of
Grafton, ND (ND-09020310-012-5)
Total Dissolved Solids 2
Organic Enrichment 2
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Table VI-2. 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority’
ND-09020311-001-8 00  Red River of the North from its 19.02 miles  Fish Consumption Not Supporting  Methyl-mercury 3
confluence with the Park River
downstream to its confluence with a
small tributary north of Drayton, ND
ND-09020311-003-S_ 00  Red River of the North from ils 30.3 miles  Fish Consumption Not Supporting  Methyl-mercury k]
confluence with a small tributary north
of Drayton, ND downstream lo its
confluence with Two River
ND-09020311-005-S 00  Red River of the North from its 17.99 miles  Fish Consumption Not Supporting  Methyl-mercury 3
confluence with Twe River downstream
to its confiuence with the Pembina
River
ND-09020311-007-S 00  Red River of the Norih from its 3.0 miles Fish Consumption Not Supporting  Methyl-mercury 3
confluence with the Pembina River
downstream to the US-Canada border
ND-09020313-002-L_ 00  Renwick Dam 220 acres Fish and Other Aqualic Fully Supporting Sedimentation/Siltation i
Biota but Threatencd
Recreation Fully Supporting Nutrients/Eutrophication 1
but Threatened
ND-09020313-006-S_ 00  Tongue River from its conflucnce with 22.54 miles  Fish and Other Aquatic Fully Supporting Sedimentation/Siltation 1
a tributary NE of Cavalier, ND Biota but Threatened
downsiream to its confluence with Big
Slough
ND-09020313-007-L 00  Lake Upsilon 414 acres Fish and Other Aquatic Fully Supporting Nutricnts/Eutrophication 2
Biola but Threatened
Sedimentation/Siltation 2
Oxypen, Dissolved 2
Recreation Fully Supporting Nutrients/Eutrophication 2

but Threatened
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Table VI-2. 2004 List of Section 303(d) TMDL Waters for the Red River Basin in North Dakota (cont.)

Assessment TMDL
Unit ID AU Description AU Size Designated Use Use Support Impairment Priority’
ND-09020313-011-L. 00  Armourdale Dam 79.8 acres Fish and Other Aquatic Not Supporting  Nutrients/Eutrophication 1
Biota
Oxygen, Dissolved 1
Sedimentation/Siltation 1
Recreation Not Supporting  Nutricnts/Eutrophication 1
ND-09020313-021-8 00  Pembina River from its confluence with 32.72 miles  Recreation Fully Supporting, Total Fecal Coliform 2
a tributary west of Neche, ND but Threatened

downstream to its confluence with the

Tongue River
! Priority | are those AUs which are scheduled for TMDL development in the next two years. Priority 2 are those AUs which are scheduled for TMDL development in the next 10 y
AUs listed as prionity 3 are listed as impaired for fish consumption due to methyl-mercury. These AUs are a low priority for the state due to complexities related to the fate and tran:
methyl-mercury and due to the interstate and international nature of atmospheric mercury sources. It is the department’s recommendation that EPA take the Iead in developing mere
TMDLs.
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