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4.5
Fish and Macroinvertebrates

4.5.1
Existing Conditions

The Project area encompasses several waterbodies that provide a variety of habitats for fish and aquatic macroinvertebrates.  This section evaluates impacts to fish and aquatic macroinvertebrates in the Embarrass River, including Trimble Creek, which drains north from the LTVSMC Tailings Basin, and the Partridge River, including Colby Lake and Whitewater Reservoir.  

4.5.1.1
Special Status Fish and Macroinvertebrates

As with wildlife resources, assessment of fish and macroinvertebrates included consideration of the MCWCS (MnDNR 2006, Tomorrow’s Habitat for the Wild and Rare).  The MCWCS identifies SGCN by ecoregion subsections based on a statewide approach.  Two unionid mussel species (creek heelsplitter, Lasmigona compressa; and black sandshell, Ligumia recta) and three species of fish (lake sturgeon, Acipenser fulvescens; northern brook lamprey, Ichthyomyzon fossor; and shortjaw cisco, Coregonus zenithicus) are classified as SGCN in the affected subsection.  These species also are listed by the state as species of special concern and the USFS as RFSS.  A discussion of each of the SGCN fish species and unionid mussel species is provided below.  

Lake sturgeon

The lake sturgeon is a large, ancient fish that is broadly distributed throughout the Mississippi River, Great Lakes, and Hudson Bay drainages (Scott and Crossman 1973a; Wilson and McKinley 2005).  Lake sturgeon typically inhabit large lakes and rivers and are usually found in waters that are 15 to 30 feet deep (Wilson and McKinley 2005).  Spawning takes place in swift-flowing water 2-15 feet in depth, often at the base of a low waterfall that blocks further migration upstream (Scott and Crossman 1973a).  The species has been classified as threatened in both Canada and the United States by a special committee of the American Fisheries Society (Williams et al. 1989) and is a species of special concern in Minnesota.  

Historically, lake sturgeon migrated approximately 14 miles upriver from Lake Superior in the St. Louis River (Auer 1996).  Spawning occurred between the falls near Fond du Lac, which formed a natural barrier to upstream migration, and Bear Island located a few miles downstream (Goodyear et al. 1982; Kaups 1984; Schram et al. 1999).  Native Americans speared sturgeon below the rapids and captured them in seines farther downstream (Kaups 1984).  The lake sturgeon was extirpated from the St. Louis River during the early 1900s (Schram et al. 1999).  

The St. Louis River currently is one of 17 tributaries to Lake Superior identified by the Great Lakes Fishery Commission (GLFC) as a priority stream where lake sturgeon rehabilitation should be focused, and the St. Louis is one of only six rivers identified by the GLFC as a priority for lake sturgeon stocking (Auer 2003).  A stocking program was initiated in 1983 to reintroduce lake sturgeon to the St. Louis River; however, stocking was reduced in 1995 and discontinued in 2000 (MnDNR undated, Fisheries Management Plan).  The stocking has resulted in an increase in lake sturgeon abundance in the St. Louis River estuary near Duluth (Schram et al. 1999).  Recruitment has not yet been observed (Auer 2003); although MnDNR staff recently observed mature sturgeon on the historical spawning grounds at Fond du Lac.  The Fond du Lac Reservation has stocked lake sturgeon into the St. Louis River above the Fond du Lac dam near the confluence with the Cloquet River.  There are anecdotal accounts of recaptures by local anglers, and in July 2009 an angler took a picture of an individual caught near the city of Cloquet; however, no lake sturgeon have been recaptured by Fond du Lac Resource Management personnel.  Upstream migration of lake sturgeon from the stocking location would be blocked by the dam at Forbes, approximately 14 miles downstream of the Embarrass River confluence with the St. Louis River.  

There are no known occurrences of lake sturgeon and no likely habitat for lake sturgeon in the Project area. 

The tribal cooperating agencies’ position is that lake sturgeon were once prevalent in many tributaries to the Great Lakes, and that prior to the extensive dam construction on the lower St. Louis River, the upper St. Louis River was likely part of the historical range of the species.  Tribal conservation officers have verified angler success in catching lake sturgeon upstream of the Minnesota Power hydropower dams in the past few years. The Fond du Lac Resource Management Division based its attempted restocking program on historical accounts of lake sturgeon abundance during the early logging period in Minnesota’s history.

Northern brook lamprey

The northern brook lamprey is a small, nonparasitic, jawless fish.  This species’ typical habitat is creeks and small rivers, apparently avoiding small brooks and large rivers (Scott and Crossman 1973b).  There are no known occurrences of this species in or near the Project area.  Cochran and Pettinelli (1987) identified northern brook lamprey at a site south of Cloquet, Minnesota, approximately 75 miles south of the Project area.  Since 1986 it has been collected from six other sites in the Lake Superior drainage (Hatch et al. 2003).  Suitable habitat for northern brook lamprey is likely to exist in the Project area; however, the nearest known occurrence of this species is far removed from the Project area.  
The tribal cooperating agencies’ position is that no conclusions about the presence of northern brook lamprey can be made in this analysis without specific surveys in the Project Area.  Tribal fisheries biologists have definitively identified this species in the Dark River, just a few miles to the west of the St. Louis River.

Shortjaw cisco

Formerly found in deep water of several of the Great Lakes (Scott and Crossman 1973c), the shortjaw cisco has been extirpated from Lakes Erie, Huron, and Michigan and is in decline in Lake Superior (COSEWIC 2003).  The species is also found in Gunflint and Saganaga Lakes (MnDNR 2006, Tomorrow’s Habitat for the Wild and Rare), which are two of the deepest natural lakes in Minnesota.  Invasive species, habitat degradation and competition or predation may be factors that are limiting recovery (Pratt and Mandrak 2007).  There are no known occurrences or likely habitat for shortjaw cisco in the Project area.  

Mussel Species

Unionid mussels (Unionidae) constitute one of the most imperiled major taxa in the United States (Master et al. 2000), and the CWCS identifies 26 unionid species within the state that are species of special concern.  Two of these species, creek heelsplitter (Lasmigona compressa) and black sandshell (Ligumia recta), are known to exist in the St. Louis River basin (Table 4.5-1).  Heath (2004) sampled mussels at two sites each in the Partridge River and Embarrass River watersheds (Figure 4.5-1 and Table 4.5-2).  One mussel species was collected in the Partridge River basin, the giant floater (Pyganodon grandis), and two species were collected in the Embarrass River basin including the giant floater and the fat mucket (Lampsilis siliquoidea) (Table 4.5-1).  These two species collected in the Partridge River and/or Embarrass River are widely distributed feeding generalists, tolerant of silt-dominated substrate, and often found in lakes, ponds or slow-moving water pools of small to medium-sized creeks and rivers (Cummins and Mayer 1992; Heath 2004).

Table 4.5-1
Mussel Species Identified in the Lake Superior Basin, St. Louis River Basin, Partridge River, and Embarrass River

	Scientific Name
	Common Name
	Location

	
	
	Sietman (2003)
	Heath (2004)

	
	
	Lake Superior Basin
	St. Louis River Basin
	Partridge River
	Embarrass River

	Elliptio complanata
	eastern elliptio
	X
	X
	
	

	Anodontoides ferussacianus
	cylindrical papershell
	X
	X
	
	

	Lasmigona complanata
	white heelsplitter
	X
	X
	
	

	L.  compressa1
	creek heelsplitter
	X
	X
	
	

	Pyganodon grandis
	giant floater
	X
	X
	X
	X

	Strophitus undulatus
	creeper
	X
	X
	
	

	Utterbackia imbecillis
	paper pondshell
	X
	
	
	

	Lampsilis cardium
	plain pocketbook
	X
	X
	
	

	L.  siliquoidea
	fat mucket
	X
	X
	
	X

	Ligumia recta1
	black sandshell
	X
	X
	
	


Source: Adapted from Heath (2004)
1 
Minnesota Species of Special Concern

Table 4.5-2
Location and Physical Characteristics of Mussel Sample Sites
	Name
	Site
	River Mile
	Mean Depth (cm)
	Substrate Composition

	Partridge River
	M1
	20.5
	80
	95% silt

5% boulder

	Partridge River
	M2
	16.7
	60
	40% silt

30% boulder

15% coarse sand

15% fine sand

	Trimble Creek
	M3
	N/A
	20
	50% gravel

50% coarse sand

	Embarrass River
	M4
	N/A
	60
	20% boulder

20% rubble

20% coarse sand

20% fine sand

20% clay


Source: Modified from Heath (2004)

Some of the unionid species known to exist in the St. Louis River basin were not collected by Heath (2004).  These species include creeper (Strophitus undulatus); plain pocketbook (Lampsilis cardium); white heelsplitter (Lasmigona complanata); and the black sandshell (Ligumia recta) (Table 4.5-1).  These uncollected species are typically found in larger streams (Cummins and Mayer 1992) and may exist farther downstream in the drainage system. However, the SGCN-designated black sandshell is restricted to riffles or raceways in gravel or firm sand (Cummins and Mayer 1992).  As a result, it is unlikely that the black sandshell occurs in the Project Area, given its absence from the sample sites and the lack of its typical habitat.  

Other species known to exist in the St. Louis River drainage but also not collected by Heath (2004) at stations M-1 or M-2 included cylindrical papershell (Anodontoides ferussacianus) and creek heelsplitter (Lasmigona compressa). These species are typically found in small streams and may exist in the upper Partridge River drainage at sites other than those sampled (Heath 2004).  The SGCN-designated creek heelsplitter is found in sand and fine gravel substrates (Cummins and Mayer 1992).  Sand and gravel substrate exists in the Embarrass River watershed sites sampled.  Sand was the dominant bed material at the two Trimble Creek cross sections characterized in RS26 (Barr 2005) as well as at the biological sample site in that stream (B-6, Table 4.5-4; M-3, Table 4.5-2) and sand constituted 40 percent of the substrate at the mussel sample site in the Embarrass River (M-4; Table 4.5-2).  Sand and gravel were absent or a minor substrate type at the sites sampled in the Partridge River watershed (Table 4.5-4 and Table 4.5-2).  Thus, the creek heelsplitter was not collected at any of the sample sites containing potentially suitable habitat, and it is unlikely that this species exists in the Project area
The tribal cooperating agencies’ position is that there was not an adequate sampling effort to determine the presence of the creek heelsplitter in the Project Area, particularly for a species that is already known to be limited in numbers or distribution. While the detection probability is low for each site, tribal fisheries biologists have sampled this species in the headwaters region of the St. Louis River, approximately a mile downstream of Seven Beavers Lake (B. Borkholder, pers. comm.) in 2008.

4.5.1.2
Partridge River and Embarrass River

Breneman (2005) conducted a biological survey at two sites in the Partridge River near the Mine Site, at a third site on the South Branch Partridge River, and at three sites in the Embarrass River watershed (Figure 4.5-2).  The downstream site on the Partridge River (B3) is approximately 16.7 miles upstream of Colby Lake, and the upstream site (B2) is approximately 20.4 miles upstream of Colby Lake.  A third site on the South Branch Partridge River (B1), identified by Breneman (2005) to be a suitable reference site for the Partridge River sites, is approximately 4.3 miles upstream of the South Branch Partridge River confluence with the Partridge River.  The sites in the Embarrass River watershed comprised two wetland sites and one stream site (on Trimble Creek, B6).  Tables 4.5-3 through 4.5-5 provide information on physical habitat and water quality characteristics coincident with the biological samples.  The two wetland sites (B5 and B7) are excluded from Tables 4.5-3 and 4.5-4, which list stream characteristics.  No rare, threatened, or endangered species were collected by Breneman (2005) in the fish and benthic macroinvertebrate survey.

Table 4.5-3
Major channel characteristics at biological survey stream sites in the Partridge River and Embarrass River watersheds, August - September 2004

	
	Location 
	Channel Characteristics

	Name
	Site
	River Mile1
	Catchment (mi2)
	Width (cm)
	Depth (cm)
	Velocity (cm/s)
	Discharge (m3/s)

	South Branch Partridge R.
	B1
	4.3
	N/A
	753
	26.74
	6.90
	0.10

	Partridge R.  (upstream)
	B2
	20.4
	15.2
	954
	20.67
	15.13
	0.19

	Partridge R.  (downstream)
	B3
	16.7
	23.0
	724
	72.23
	7.03
	0.26

	Trimble Cr.
	B6
	1.5
	7.4
	190
	58.70
	10.47
	0.13


Source: Adapted from Breneman (2005)

1 
River mile indicated for the South Branch Partridge River site (B1) is measured from the confluence with the mainstem Partridge River.  River mile indicated for sites B2 and B3 is measured from the mouth of Partridge River at Colby Lake.  River mile indicated for Trimble Creek is measured from the confluence with the Embarrass River.

Table 4.5-4
Physical features of biological survey stream sites in Project Area streams

	Name
	Site
	Dominant Feature
	Coverage (% area)
	Secondary Feature1
	Sampled Reach Length (m)
	Silt Depth (cm)
	Canopy Cover (%)
	QHEI2 Score

	South Branch Partridge River
	B1
	Boulder
	81.74
	EAV
	130
	0.31
	3.90
	70

	
	
	Gravel
	3.98
	Islands
	
	
	
	

	
	
	Silt
	10.62
	
	
	
	
	

	
	
	Woody debris
	3.65
	
	
	
	
	

	Partridge River  (upstream)
	B2
	Boulder
	84.12
	EAV
	135
	1.36
	45.50
	79

	
	
	Pebbles
	3.67
	Islands
	
	
	
	

	
	
	Silt
	12.21
	SAV
	
	
	
	

	Partridge River (downstream)
	B3
	EAV
	3.45
	Cut bank
	120
	5.83
	4.33
	65

	
	
	Silt
	96.55
	SAV
	
	
	
	

	Trimble Creek
	B6
	Sand

Silt
	43.16

56.84
	Cut bank

SAV
	105
	5.83
	8.23
	65


Source: Adapted from Breneman (2005).

1 
EAV=emergent aquatic vegetation, SAV=submersed aquatic vegetation.

2 
QHEI (qualitative habitat evaluation index (Rankin 1989)) is designed to provide an integrated evaluation of physical habitat characteristics important to fish communities and ranges from 0 (low) to 100 (high).

Table 4.5-5
Water quality characteristics at biological survey sites sampled August - September, 2004

	
	Site
	Water Quality Characteristic

	Name
	
	Temp (oC)
	Conductivity (μmho)
	Dissolved Oxygen 

(% saturation)
	pH
	Oxidation-Reduction Potential (mV)

	South Branch Partridge R.
	B1
	15.50
	55
	62.8
	6.19
	492.60

	Partridge R. (upstream)
	B2
	15.84
	112
	61.9
	6.86
	481.20

	Partridge R. (downstream)
	B3
	14.88
	98
	65.1
	6.25
	390.20

	Embarrass R. wetland (upstream)
	B5
	14.30
	857
	57.5
	7.43
	436.10

	Trimble Cr.
	B6
	15.36
	506
	66.6
	7.58
	302.80

	Embarrass R. wetland (downstream)
	B7
	14.32
	760
	51.2
	7.51
	278.10


Source: Adapted from Breneman (2005).

Breneman (2005) collected macroinvertebrates at six sites in the Partridge River and Embarrass River watersheds.  The results of his collections are summarized in Table 4.5-6.  The assemblages observed in the survey are typical of those sampled elsewhere in the northeast region of Minnesota (Breneman 2005).  The low percentage of Ephemeroptera, Plecoptera, and Tricoptera composition at the Trimble Creek site (B6) is likely a consequence of the dominance of silt substrate and may be of anthropogenic origin given the location downstream of the LTVSMC Tailings Basin.

Table 4.5-6
Composition of Macroinvertebrate Assemblages Six Sites in the Project Area

	Name
	Site
	No. of Samples
	Total Taxa
	Mean Abundance
	% Ephemeroptera, Plecoptera, or Tricoptera
	% Chironomidae
	% Detritivores
	% Omnivores
	% Herbivores
	% Carnivores

	South Branch Partridge R.
	B1
	7
	90
	626.57
	6.24
	57.80
	46.10
	21.46
	7.42
	20.24

	Partridge R.  (upstream)
	B2
	6
	89
	1260.67
	14.56
	65.25
	60.19
	17.51
	10.69
	8.45

	Partridge R.  (downstream)
	B3
	4
	82
	1278.09
	15.78
	52.15
	45.56
	18.31
	7.36
	23.93

	Embarrass R.  wetland (upstream)
	B5
	3
	54
	2529.48
	16.94
	46.78
	57.08
	7.92
	17.71
	14.27

	Trimble Cr.
	B6
	4
	64
	653.54
	0.47
	26.96
	72.12
	10.30
	4.73
	7.74

	Embarrass R.  wetland (downstream)
	B7
	3
	37
	1549.19
	1.98
	64.64
	57.80
	10.75
	4.00
	24.56


Source: Data and functional group assignments from Breneman (2005)

Table 4.5-7 lists the fish species collected at the six sites in the Partridge River and Embarrass River watersheds.  No recreationally important fish species were collected at the two sites on the Partridge River or at the sites in the Embarrass River watershed.  Northern pike was collected at the reference site on the South Branch Partridge River.  

The species composition and species richness (total number of species) of the fish assemblages present at the two sites on the Partridge River (B2 and B3) and in Trimble Creek (B6) are consistent with general expectations for stream of this size and chemical-physical habitat characteristics in this region and are similar to the site on the South Branch Partridge River (B1).  Fish species richness is not expected to be high in habitats of the type found in the Partridge River and Trimble Creek.  MPCA intends to develop an Index of Biotic Integrity (IBI) for the ecological region encompassing the St. Louis River and its tributaries, including the Partridge and Embarrass Rivers.  The IBI will establish expectations for various metrics including species richness, accounting for regional variation and catchment size, and it can be used to evaluate the biological condition of a given site.  In an IBI, the scores are assigned to individual metrics based on expectations for sites with minimal human influence, and the scores for individual metrics are summed to produce an overall assessment of the biological condition of the site (Karr 1981; Karr et al. 1986).

Table 4.5-7
Fish species collected at six sites in the Project Area

	Scientific Name
	Common Name
	Site

	
	
	B1
	B2
	B3
	B5
	B6
	B7

	Catostomus commersonii
	white sucker
	X
	X
	X
	
	X
	X

	Rhinichthys cataractae
	longnose dace
	X
	X
	X
	
	
	

	Luxilus cornutus
	common shiner
	X
	X
	
	
	
	X

	Etheostoma nigrum
	Johnny darter
	X
	X
	
	
	
	

	Hybognathus hankinsoni
	brassy minnow
	X
	X
	
	
	
	

	Lota lota
	burbot
	X
	
	
	
	X
	

	Esox lucius
	northern pike
	X
	
	
	
	
	

	Phoxinus eos
	northern redbelly dace
	
	X
	
	X
	X
	X

	Culaea inconstans
	brook stickleback
	
	X
	
	X
	X
	X

	Rhinichthys atratulus
	blacknose dace
	
	X
	
	
	
	

	Semotilus margarita
	pearl dace
	
	X
	
	
	
	

	Noturus gyrinus
	tadpole madtom
	
	
	X
	
	
	

	Umbra limi
	central mudminnow
	
	
	X
	X
	X
	X

	Phoxinus neogaeus
	finescale dace
	
	
	
	X
	
	X

	Pimephales promelas
	fathead minnow
	
	
	
	X
	
	X

	Semotilus atromaculatus
	creek chub
	
	
	
	
	X
	X


Source: Breneman 2005

The MPCA has not yet developed an IBI applicable to the Partridge River and Trimble Creek; however, an IBI has been developed for several ecologically-defined regions in the state, including the Upper Mississippi River Basin (Niemela and Feist 2002) and the St. Croix River Basin (Niemela and Feist 2000).  Assuming that collection protocols are comparable and the four stream sites sampled by Breneman (2005) are relatively unaffected by human activities, the results presented in Table 4.5-7 support the general expectation of relatively low species richness compared to surrounding ecological regions that contain habitat supporting a richer fish fauna (Table 4.5-8).  For example, nine species were collected at the upstream site on the Partridge River (B2, catchment 15 square miles).  This degree of species richness is less than what would be expected in a stream in a similar sized catchment in the Upper Mississippi River Basin (≥14 species) or St. Croix River Basin (≥10 species).  The observed departure from expectations for other ecological regions is even greater at the downstream site, B3 (catchment area of 23 square miles), where fewer (only four) species were collected and a greater number would be expected (Upper Mississippi River Basin expectation: ≥14 species, St. Croix River Basin expectation: ≥15 species).  This departure from richness expectations for the Mississippi and St. Croix River Basins is probably a manifestation of the species-poor nature of habitats encompassed by the Partridge River watershed rather than an indication of existing anthropic impacts.  The Qualitative Habitat Evaluation Index (QHEI) (Rankin 1989) is designed to provide an integrated evaluation of physical habitat characteristics important to fish communities and ranges from 0 (low) to 100 (high).  The moderate QHEI scores at the sampled sites (Table 4.5-4) are consistent with the observation that physical habitat is one of the factors that limits species richness at these sites. 

The tribal cooperating agencies’ position is that the conclusions regarding potential anthropogenic impacts are in some cases inconsistent, and in other cases simply not defensible. The writers conclude that macroinvertebrate species richness (low EPT taxa) at one site may be of anthropogenic origin given its location downstream of the LTVSMC tailings basin, but dismiss that possibility with regards to the fish community. We would agree that most of these sampling sites represent headwaters habitat conditions (particularly B3), which alone can account for less-than-expected species richness.  But there is no evidence to support a conclusion that low species richness in either the macroinvertebrate or fish communities is solely a manifestation of poor habitat, and not also potentially a result of previous mining impacts in the watershed. The QHEI scores are of little use in this analysis, as this index is notoriously poor in its power to distinguish the quality of habitat in headwaters streams; hard substrate is a key variable leading to a high QHEI score.  In the technical report (Breneman 2005), the author expressed a disclaimer on the data interpretation from site B3, because of its habitat characteristics. It is critical to recognize that the six sampling sites in this survey represent 3-4 distinct habitat conditions, which is useful as background data but makes any comparisons problematic.

Table 4.5-8
Index of biotic integrity (IBI) scoring criteria for fish species richness in the Upper Mississippi River Basin and the St. Croix River Basin

	
	Species Richness (Number of Species)

	
	Upper Mississippi River1
	St. Croix River2
	St. Croix River2

	IBI Score
	5-35 mi2 catchment
	<20 mi2 catchment
	20-54 mi2 catchment

	10 (high)
	≥14
	≥10
	≥15

	7
	11-13
	8-9
	12-14

	5
	8-10
	6-7
	9-11

	2
	5-7
	4-5
	6-8

	0 (low)
	0-4
	0-3
	0-5


1 Niemela and Feist (2002)

2 Niemela and Feist (2000)

4.5.1.3
Colby Lake and Whitewater Reservoir

Colby Lake and Whitewater Reservoir are the two lentic (standing) waterbodies potentially affected by water discharges and withdrawals associated with the Project.  Partridge River flows through Colby Lake.  Whitewater Reservoir is hydraulically connected to Colby Lake by a diversion works, and water moves between the two waterbodies either by controlled gravity-fed flow or by pumps depending on the relative water levels in the two waterbodies (refer to Section 4.1 for details).  

Colby Lake is a mesotrophic (moderately productive) lake with a surface area of 539 acres and a littoral (water depth up to 15 feet) area of 377 acres.  Maximum depth is 30.0 feet.  The dominant littoral substrates are boulders (diameter >10 inches), rubble (diameter 3 to 10 inches), and gravel (size unspecified) (MnDNR 2007, Lake Information Report: Colby).  Aquatic plants are moderately abundant, dominated by water lilies (Nympheadeae), pondweed (Potamogeton sp.), and water shield (Brasenia schreberi).  Average Secchi depth is 2.0 feet and submersed plants grow to a maximum depth of 6.0 feet.  The non-native curly-leaf pondweed (Potamogeton crispus) is found in the west end of the lake.  At the time of the fisheries survey conducted in July 2005 (MnDNR 2007, Lake Information Report: Colby), surface water temperature was 81oF, and the bottom temperature was 55oF.  Oxic water (dissolved oxygen concentration >2 ppm) supporting fish extended to a depth of 22 feet where the temperature was 57oF.  A heated water plume (≥100oF at the surface) extended from the Laskin Energy Center power plant discharge.  Fish species collected in the lake are listed in Table 4.5-9.  MnDNR investigations through July 2005 indicate that fish abundances have been generally low.  While explicit expectations (i.e., numeric biological criteria or fisheries management criteria) for the composition of the fish assemblage have not been established by MPCA or MnDNR for Colby Lake, the fish assemblage appears to be similar to what might be expected based on other lakes in the region with similar physical and water quality conditions.

The tribal cooperating agencies’ position is that if there is data to support this statement, it should be cited in the EIS.

Whitewater Reservoir is a mesotrophic water body that encompasses a total surface area of 1,210 acres and a littoral area of 564 acres.  Maximum depth is 73.0 feet.  The dominant littoral substrate is gravel, rubble, and sand.  Aquatic plants are moderately abundant along the shore and in shallow bays.  The dominate taxa are cattails (Typha sp.), sedges (Cyperaceae), northern milfoil (Myriophyllum sibericum), and pondweed.  Average Secchi depth is 12.0 feet and submersed plants grow to a maximum water depth of 8.0 feet.  At the time of the MnDNR fisheries survey in mid-August 2002, the surface water temperature was 72oF, and the bottom water temperature was 48oF.  Oxic water extended to a depth of 25 feet where the water temperature was 66oF.  Walleye were introduced to the reservoir following impoundment in 1955, and stocking continued through 1984.  Fish species collected in the reservoir by the MnDNR surveys are listed in Table 4.5-9.  Total catch of fish in gillnets in 2007 was well above average among the 41 lakes in northeast Minnesota that share similar ecological characteristics, and was above average for this lake (MnDNR 2007, Lake Information Report: Whitewater).  As is the case for Colby Lake, explicit expectations (i.e., numeric biological criteria or fisheries management criteria) have not been established by MPCA or MnDNR for the composition of the fish assemblage in Whitewater Reservoir; however, composition appears to be similar to what might be expected for Whitewater Reservoir based upon physical and water quality conditions. 

The tribal cooperating agencies’ position is that if there is data to support this statement, it should be cited in the EIS. 
Both Colby Lake and Whitewater Reservoir are listed by MPCA as impaired with respect to aquatic consumption because of fish consumption advisories for mercury.  This is typical of many lakes in the region.  The lake is not listed as impaired with respect to any other aquatic life criteria (MPCA 2006, Minnesota’s Impaired Waters); however, Colby Lake is listed as impaired with respect to aquatic recreation based on nutrient/eutrophication biological indicators (MPCA 2008, Minnesota’s Impaired Waters).

Table 4.5-9
Fish Species Collected in Colby Lake and Whitewater Reservoir by MnDNR Fisheries Surveys 1
	Scientific Name
	Common Name
	Colby Lake2
	Whitewater Reservoir3

	Ameiurus melas
	black bullhead
	
	X

	Pomoxis nigromaculatus
	black crappie
	X
	X

	Lepomis macrochirus
	bluegill
	X
	X

	Ictalurus punctatus
	channel catfish
	X
	

	Micropterus salmoides
	largemouth bass
	X
	X

	Esox lucius
	northern pike
	X
	X

	Lepomis gibbosus
	pumpkinseed
	X
	X

	Ambloplites rupestris
	rock bass
	X
	X

	Moxostoma macrolepidotum
	shorthead redhorse
	X
	X

	Sander vitreus
	walleye
	X
	X

	Catostomus commersonii
	white sucker
	X
	X

	Ameiurus natalis
	yellow bullhead
	X
	

	Perca flavescens
	yellow perch
	X
	X


1 Collection methods included gillnets, trapnets, and shoreline seining.

2 Surveys conducted in 1968, 1985, and 2005.

3 Ten surveys conducted post-impoundment, 1967-2002.

Little information exists on the macroinvertebrate assemblages of Colby Lake and Whitewater Reservoir.  Sampling conducted in many lakes in the region (including Colby and Whitewater) as part of the Minnesota State Planning Agency Regional Copper-Nickel Study (MSPA et al. 1981) found that nearly all of the taxa collected in the littoral zone of lakes were also collected in the streams of the region.  The littoral zone of the lakes had a more diverse macroinvertebrate fauna than did the profundal (deep water) zone.  Gastropods (snails) were collected from the littoral zone of Colby Lake and pelecypods (clams) were collected from the profundal zone (Johnson and Lieberman 1981).  The most frequently collected and most abundant taxa collected from the profundal zone of Colby Lake were the phantom midge (Chaoborus sp.), a mayfly species (Hexagenia limbata), and two midge taxa (Procladius sp. and Chironomus sp.), similar to other lakes of the region and characteristic of good water quality (Johnson and Lieberman 1981). 

The tribal cooperating agencies’ position is that the benthic invertebrate data described above does not support a conclusion of good water quality.  In the first place, the data is nearly 30 years old, and secondly, the presence of Chaoborus and the two other midge taxa is not indicative of good water quality; these species are not on the sensitive end of the pollution tolerance index. 

4.5.2
Impact Criteria

The following criteria were considered in evaluating impacts to fish and aquatic species:

· Project construction, operation, or post-closure results in non-attainment of narrative or numeric water quality criteria for the protection of aquatic life in affected water bodies;

· Project construction, operation, or post-closure exacerbates conditions in water bodies that are designated non-attaining with respect to narrative or numeric water quality criteria for the protection of aquatic life;

· Project construction, operation, or post-closure alters stream conditions resulting in a macroinvertebrate assemblage that is degraded compared to that found at appropriate reference sites;

· Project construction, operation, or post-closure results in degradation of the structure or function of the fish assemblage in affected stream segments compared to appropriate reference sites;

· Project construction, operation, or post-closure adversely affects one or more aquatic SGCN or their habitat; and

· Project construction, operation, or post-closure adversely affects one or more aquatic RFSS species or their habitats.  

4.5.3
Environmental Consequences

4.5.3.1
Proposed Action

Potential impacts to fish and macroinvertebrates can be a result of alteration of water quality or alteration of the physical habitat supporting the aquatic biota.  Water quality can potentially be altered through deposition of materials released to the atmosphere, surface runoff of contaminated water, or discharge of contaminated groundwater to the surface water body.  Alteration of physical habitat may be a direct result of changes in the hydrological regime that reduce the quantity of habitat through changes in stream flow, or may be an indirect effect of changes in the flow regime that alter the physical structure of the stream channel.  Each of these types and pathways of impact is discussed below.  

Physical Habitat Effects
Hydrologic changes often is are one of the major sources of impacts to fish and macroinvertebrates.  Predicted hydrologic changes to the Embarrass River are so small (net increase of 6 percent flow during operations/net decrease of 1 percent during Closure); consequently, hydrologic impacts on aquatic life in the Embarrass River watershed are expected to be insignificant.  The following discussion addresses potential hydrologic impacts in the Partridge River.  While many aspects of the hydrologic regime can be important to the maintenance of fish and macroinvertebrate assemblages (Richter et al. 1996; Poff et al. 1997; Richter et al. 2003), reduction in baseflow (the portion of streamflow from groundwater) is particularly relevant because it represents a loss of habitat.  Table 4.1-52 indicates that baseflow is generally reduced in the Partridge River through the period of mining operations, with the impact subsequently diminishing somewhat once mining operations cease and the West Pit begins to fill with water.  The model predictions for three locations on the Partridge River indicate impact on baseflow is greatest at the most upstream location and that impact is progressively smaller with relative position downstream.  Peak impacts on baseflow occur in Year 20 and range from 22 percent reduction at SW002 (on the north branch of the Partridge River, northeast of the Mine Site) to 15 percent at SW004 (on the north branch of the Partridge River, immediately upstream of the confluence with the south branch).  Following Closure and refilling of the West Pit, predicted reductions in baseflow relative to baseline conditions range from 20 percent at SW002 to 13 percent at SW004.  The 1-day, 3-day, 7-day, 30-day, and 90-day annual minimum flows at SW002 are also predicted to decline approximately 20 percent, which may be of sufficient magnitude to appreciably alter the structure and function of biotic assemblages in the Partridge River in the vicinity of SW002 and to a lesser degree in the vicinity of Stations SW003 and SW004 further downstream.  Below the confluence with South Branch Partridge River (Stations SW004a, SAW005, and USGS gage), reductions in minimum flows and baseflow are only a few percent and biologically insignificant.  Predicted percentage changes (reductions) in maximum flows are greatest at SW004, ranging from -10.1 percent for 90-day maximum to -9.7 percent for 1-day maximum.  Average duration of the high flow pulses (measured in days) is predicted to decrease by 16 percent; the total high pulse duration (measured in days per year) is predicted to decrease by 4 percent.  Sediment accumulation may result from these predicted reductions in high end flows; however, it would be limited to the Partridge River above Colby Lake and is not expected to be of sufficient magnitude to have a significant effect on physical habitat for aquatic biota

The tribal cooperating agencies’ position is that there is insufficient flow data and hydrologic modeling to support the conclusion that reductions in high end flows above Colby Lake would not have a significant effect on physical habitat for aquatic biota.  Comments submitted on previous drafts of the EIS have expressed tribal technical staff concerns that any alteration of flow at the magnitude predicted will definitely result in a decrease of stream power, with a subsequent decrease in the size of particle able to be transported.  Thus, increased sedimentation is likely to result.  
Generally, flows in the Partridge River would be reduced during and following mining operations.  Following filling of the West Pit, however, average monthly flow increases at the more downstream locations (SW004a, SW005, and USGS Gage) during the summer and early fall.  The resulting flow, however, is less than the monthly average flows during spring.  Furthermore, predicted maximum flows decrease during and following mining activity, and the frequency of high flow events is not predicted to increase.  Consequently, hydrologic alteration is not expected to degrade physical habitat by destabilizing and resizing the stream channel.

While seasonal minimum flows occur during January when biological activity is at a minimum, a secondary seasonal minimum occurs during late summer when biological activity is high.  Low flow during late summer when water temperatures are relatively high can stress aquatic communities, particularly fishes, under natural conditions.  Reduced flows at these times would be expected to exacerbate this stress, while increased flows would be expected to reduce it.  Late summer monthly flows would be reduced by 5 to 8 percent during mining depending on location along the Partridge River, but after West Pit filling these flows are predicted to increase as much as 16 percent at SW004a immediately below the confluence with the south branch of the Partridge River.  Thus, over the longer term, hydrologic alteration may reduce this seasonal stress to the aquatic biota. 

Tribal cooperating agencies have expressed their disagreement with this conclusion in previous drafts of the EIS.  The aquatic biota present in these streams have adapted over millennia to normal seasonal fluctuations in streamflow, and there is no evidence presented to support the conclusion that over the longer term, hydrologic alteration from this Project may be beneficial to the biota.  Clearly, over the shorter term, the significant hydrologic alterations predicted would be expected to adversely affect the biota.
Potential impacts to Colby Lake and Whitewater Reservoir, if they occur, would result from changes in the hydrologic characteristics of inflows to Colby Lake from the Partridge River, or from water withdrawals made from Colby Lake to provide make-up water for the NorthMet processing plant.  Since water levels in Colby Lake are and will continue to be maintained by drawing water from Whitewater Reservoir, the principal effect of Project-related water withdrawals from Colby Lake would be on water levels in Whitewater Reservoir.  Given the expected average demand of 3,500 gpm, average water level in Whitewater Reservoir is predicted to be 0.39 feet (4.7 inches) lower than under baseline conditions.  Under the higher 5,000 gpm withdrawal scenario, average water level in Whitewater Reservoir is 1.00 feet lower than the base case.  Annual water level fluctuations in Whitewater Reservoir are predicted to be 4.22 feet under the 3,500 gpm withdrawal scenario and 6.84 feet under the 5,000 gpm scenario.  This is comparable to historical water level fluctuations (although somewhat higher than more recent fluctuations after LTVSMC stopped mining) and is not expected to have an adverse impact on fish or macroinvertebrate assemblages in Whitewater Reservoir.  Fisheries assessments from 1988 through 2007, however, show somewhat higher and more stable numbers of fish, particularly for walleye and northern pike, compared to the earlier period.  This may be a related to the reduction in water level fluctuations.  In addition, increased water level fluctuations in Whitewater Reservoir have the potential to promote mercury methylation (addressed in Section 4.5.4, below).

Water Quality Effects

The Project is not predicted to result in any exceedences of surface water chronic standards in the Partridge River, Colby Lake, or the Embarrass River, even under extreme low flow conditions (see Section 4.1).  These standards, specifically the Class 2 standards, were developed to be protective of aquatic life and to promote the “propagation and maintenance of a healthy community of cool or warm water sport or commercial fish and associated aquatic life, and their habitats” (Minnesota Rules, part 7050.0222).  The chronic standards are the most restrictive stardards and reflect “the highest water concentration of a toxicant to which organisms can be exposed indefinitely without causing chronic toxicity (Minnesota Rules, part 7050.0218, subpart 3, item I).

Colby Lake and several lakes downstream on the Embarrass River are listed as impaired with respect to fish consumption because of mercury contamination of fish tissue (MPCA 2008, Minnesota’s Impaired Waters).  Discussion of mercury-related impacts is presented in Section 4.1.2.3.

Water quality modeling indicates that the Embarrass River would meet Minnesota water quality standards for all modeled constituents except aluminum downstream of groundwater discharges affected by the Plant Site (Section 4.1.3).  Baseline aluminum concentrations observed at sampling location PM-13 in 2004, 2006, and 2007 averaged 0.1916 mg/L, which exceeds the applicable water quality criterion for protection of aquatic life (0.125 mg/L) by 53 percent.  Seepage from the Tailings Basin is predicted to increase the aluminum concentration at PM-13 an additional 29 percent over existing conditions.  Thus, aquatic life may already be impaired in the Embarrass River due to aluminum, and aluminum in Tailings Basin leakage may exacerbate impairment if it exists.  Despite the existing and predicted concentrations of aluminum in the Embarrass River near the Tailings Basin, impacts to aquatic life are uncertain because of the complex environmental chemistry of this element.  Temperature, pH, and dissolved organic carbon interact to affect aluminum toxicity (Witters et al. 1990; Gundersen et al. 1994).  Aluminum toxicity usually is associated with acidic waters (e.g. Baker and Schofield 1982); however, toxicity also is associated with slightly alkaline (pH > 7.0) conditions (Gundersen et al. 1994), and mixing zones, where pH and aluminum speciation rapidly change, can be particularly toxic to fish (Rosseland et al. 1992; Poléo et al. 1994; Witters et al. 1996).  Aluminum exerts its toxic effect on fish by impairing gill function (Baker and Schofield 1982; CCME 2003).  Other impacts to aquatic life are not expected as a result of groundwater discharge originating from the Tailing Basin.

Tribal cooperating agencies’ position is that existing contamination seeping from the LTVSMC Tailings Basin must be adequately addressed through PolyMet’s assumption of remedial liabilities under the VIC program, and that mitigation measures should be included and discussed in the draft EIS to ensure that no new exceedences of the aluminum aquatic life use criterion will occur.

4.5.3.2
No Action Alternative

Under the No Action alternative, fish and other aquatic life would be exposed to the water quality, hydrologic, and physical habitat conditions that currently exist as a result of past mining activities.  There would be no change in impacts from the baseline conditions.

4.5.3.3
Mine Site Alternative

This alternative is not expected to reduce impacts on aquatic life as compared to the Proposed Action.  Impacts to aquatic life due to water quality changes in the Partridge River or Colby Lake are not expected under either this alternative or the Proposed Action.  This alternative would not change the impacts to the hydrology of the Partridge River, Colby Lake, or Whitewater Reservoir that are associated with the Proposed Action.

4.5.3.4
Tailings Basin Alternative

This alternative would substantially reduce the amount of sulfate in seepage water that would discharge to the wetlands north of the Tailings Basin and into the chain of lakes along the Embarrass River, which are “high risk” situations for potential methyl mercury formation.  As a result, this alternative is expected to reduce the risk of methyl mercury forming and therefore would reduce potential impacts on aquatic life as compared to the Proposed Action.  Although discharge of pumped seepage would increase sulfate loadings to the lower Partridge River, this alternative is expected to meet all surface water quality standards and therefore would not significantly change the effect on aquatic life in the Partridge River compared to the Proposed Action. 

4.5.3.5
Potential Mitigation Measures

Section 4.1.3.5 describes several potential other mitigation measures for impacts from the Project.  Some of these measures have the potential to affect fish and macroinvertebrates and are discussed below.

· Construction of a fully lined tailings basin on top of the former tailings basins 1E and 1W would reduce the potential for leachate from the tailings to migrate off site via groundwater and exacerbate the aluminum and sulfate levels in the Embarrass River (and thereby reduce the potential for contributing to methylmercury production in the Embarrass River watershed).  The Proposed Action is not expected to have hydrological impacts to the Embarrass River, so this mitigation would not provide hydrologic benefits.  
4.5.4
Mercury and Bioaccumulation in Fish

4.5.4.1
Purpose

Bioaccumulation of mercury in fish is a complex issue that encompasses multiple media, pollutants, pathways, and mechanisms.  Current scientific understanding of the factors and mechanisms affecting mercury bioaccumulation is limited.  Much of the current knowledge is tentative and subject to change in light of ongoing and future research.  The purpose of this section is to provide a simple, but comprehensive, synthesis of readily available information to support a general characterization of the potential for the Project to contribute to or exacerbate elevated mercury concentrations in fish in the Project area.  Both cumulative effects due to atmospheric deposition and project-specific effects associated with methylmercury are examined. 

4.5.4.2
Background

Mercury contamination of fish is a widespread problem in Minnesota and elsewhere.  Many of the waterbodies in the Project area are among those listed as impaired by mercury, including the Partridge and St. Louis Rivers; Wynne, Sabin, Embarrass, and Esquagama Lakes (through which the Embarrass River flows); Colby Lake and Whitewater Reservoir (MPCA 2006, Minnesota's Impaired Waters).  These water bodies have fish consumption advisories because the mercury concentrations in fish tissue pose a hazard to human health (MDH 2007, Fish Consumption).  Mercury contamination of fish also poses a toxicity risk to fish-eating wildlife 
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(Wolfe et al. 1998; Wiener et al. 2003)
.

The MPCA has developed a statewide plan to reduce mercury concentrations in fish over time and eventually allow de-listing of water bodies that are currently impaired with respect to fish consumption because of mercury-related fish consumption advisories.  Minnesota’s Total Maximum Daily Load (TMDL) for mercury (MPCA 2007, Fish Consumption) serves as the state’s blueprint for reducing mercury concentrations in fish and eliminating this cause of waterbody impairment.  Because the TMDL is a statewide plan, and because atmospheric deposition of mercury generally is the ultimate source of the contamination, the TMDL focuses on releases of mercury to the atmosphere.  Atmospheric emissions enter a global pool of airborne mercury that is characterized by long-range transport (up to thousands of miles) and residence times of up to a year (Porcella et al. 1996; USEPA 1997).  Mercury originating outside of northeast Minnesota, and even outside of Minnesota, dominates atmospheric deposition in the Project area.  Approximately 10 percent of the mercury deposition in northern Minnesota is emitted from Minnesota-based sources (Jackson et al. 2000).  The remaining 90 percent is evenly divided among other North American sources, global sources, and natural background emissions 
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(Engstrom and Swain 1997; MPCA 2005, Mercury Reduction; MPCA 2007)
.

The waterbodies listed above, as well as most other waterbodies in the St. Louis River basin were excluded from the statewide mercury TMDL because mercury levels in the fish were above the level considered achievable by the TMDL.  These waterbodies may be subject to one or more separate TMDLs to be developed in the future.

A report prepared in support of the NorthMet Project and Minnesota Steel Project (RS69, Barr 2006) examined the contribution of several projects and actions to mercury deposition in northeast Minnesota, including the NorthMet Project.  That analysis concluded that collectively the facilities included in the analysis have the potential to increase statewide mercury emissions by 6 percent and deposition of mercury by 0.6 percent.  The analysis assumes that deposition within Minnesota happens to be equal to emissions from within the state, and that 10 percent of the increased emissions would be deposited within the state, assumptions that may not be valid.  Based on that analysis, atmospheric emissions associated with the Project would not be likely to have a significant effect on mercury bioaccumulation in fish (see Section 4.6). 

The tribal cooperating agencies’ position is that the analysis of predicted mercury deposition from several proposed mining projects and its conclusion that mercury emissions associated with this Project would not be likely to have a significant effect on mercury bioaccumulation in fish is not convincing.  For these waterbodies, any additional mercury deposition is not acceptable, because fish tissue concentrations are already so high that even the reductions proposed in the statewide mercury TMDL would not reduce fish tissue mercury sufficiently to remove them from the impaired waters list.  Any increase in mercury emissions is also inconsistent with the goals of the Lake Superior LaMP (Lakewide Management Plan), which calls for zero discharge of nine bioaccumulative contaminants of concern, including mercury.  Increased mercury emissions in Minnesota will also translate into increased mercury deposition across the Lake Superior basin, and Minnesota’s mining district is likely the largest contributing source of mercury within the basin.

In addition to atmospheric deposition, local factors related to Project construction and operation have the potential to promote mercury bioaccumulation, either through mobilization of mercury stored in rock, soil, peat, and vegetation on site, or through enhanced methylation of mercury (described below).  Factors other than atmospheric deposition of mercury are potentially more important with respect to the potential for the Project to contribute to mercury bioaccumulation in fish.  The additional factors considered here are:

· Mobilization of sulfate resulting from the Project; 

· Hydrologic changes and water level fluctuations;

· Land cover changes, including forest clearing; and

· Peatland disruption, including stockpiling of overburden and decomposition of organic matter from wetlands.

The role that each of these factors plays in methylmercury production is discussed in Section 4.1.

Virtually all dispersal of mercury in the environment (especially atmospheric dispersal) occurs in inorganic form (Fitzgerald and Clarkson 1991).  Virtually all of the mercury accumulated in edible fish tissue (>95 percent), however, is accumulated as organic monomethylmercury (CH3Hg) (Bloom 1992).  Thus, methylation is a key step in bioaccumulation of mercury.  Methylmercury is a product of inorganic mercury reduction by sulfate-reducing bacteria, a process that is stimulated by elevated sulfate concentrations 
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(Gilmour et al. 1992; Krabbenhoft et al. 1998)
.  

The analyses described here do not support precise estimates of Project effects on mercury bioaccumulation.  Furthermore, effects are not estimated in ways that allow them to be quantitatively aggregated.  This situation arises, in part, from the current state of the science related to mercury cycling in ecosystems.  Despite these limitations, some broad interpretations can be made from the results.  First, local changes to the terrestrial and aquatic environment resulting from the Project have greater potential to enhance bioaccumulation of mercury than does the increase in atmospheric deposition of mercury from the projects included in the cumulative impact analysis.  Second, loss of wetlands may marginally reduce methylmercury yield of the Partridge River watershed over the long term; however, the projected magnitude of this effect is relatively small and would appear, if at all, only after transient effects of the project have diminished.  Third, factors tending to increase methylmercury production and delivery to surface waters would dominate during mine operation and perhaps for some time following Mine Closure.  Sulfate mobilization, water level fluctuation, and mobilization and methylation of mercury sequestered in peat all tend to increase the potential for mercury bioaccumulation in fish.  Finally, the effects of sulfate and mercury mobilization and their effects on mercury methylation are cumulative although not necessarily strictly additive.  Individually and collectively these factors may significantly increase the potential for bioaccumulation in fish by increasing the production and bioavailability of methylmercury.  

Increased sulfate can be expected to no more than double mean methylmercury bioavailability upstream of the USGS gage above Colby Lake, in the Embarrass River, and in the St. Louis River basin upstream of the Embarrass River confluence.

The tribal cooperating agencies’ position is that doubling methylmercury bioavailability in these watersheds is unacceptable, as access to fish that can be safely consumed is an essential component of treaty resource harvest rights.  Consultation with tribes on cultural resource impacts is ongoing, and the potential impacts to tribal members of a significant increase in mercury in fish harvested in on-Reservation and ceded territories waters has not been adequately addressed.  

Over the long term wetlands loss associated with land cover changes could reduce methylmercury yield of the watershed by less than 10 percent; however, over the near term land cover disturbance is expected to increase mercury yield by an unquantified amount.  The effect of peat excavation and stockpiling is highly uncertain.  Mobilization and methylation of mercury sequestered in the peat on the Mine Site could result in large increases in methylmercury bioavailability in the Partridge River drainage depending on the rate at which the mercury in the peat is mobilized and methylated.  This effect would also be influenced by the manner in which stockpiled peat and associated runoff and leachate are managed. 

The tribal cooperating agencies’ position is that any increase of methylmercury bioavailability in the Partridge River watershed constitutes a significant adverse impact to a critical trust resource.  The State of Minnesota’s mercury TMDL process will not adequately address the fish consumption impairment in these waterbodies, and any new discharges that would result in further degradation to waters with an existing water quality impairment would not be legally permittable under the Clean Water Act (see Friends of Pinto Creek v. EPA (9th Cir.), known as the Carlota Decision).
PAGE  
4.5 FISH AND MACROINVERTEBRATES
4.5-14
JULY 2009

This document is a preliminary review copy, submitted by the MnDNR's contractor for review by the Lead Agencies (MnDNR and USACE) and other parties participating in the internal review process.  It is not the Draft EIS.  A Draft EIS will be issued in accordance with applicable State and Federal rules.

