Draft Environmental Impact Statement (DEIS)

NorthMet Project

Chapter 4

Draft Environmental Impact Statement (DEIS)



NorthMet Project


4.3
VEGETATION

The section describes the existing vegetation conditions in the Project area and evaluates the direct, indirect, and cumulative effects of the Project on cover types, invasive non-native species, and threatened and endangered plant species.  We evaluate Project effects on several, partially overlapping categories of critical plant species: federal and state listed endangered, threatened, and species of special concern (ETSC – nine species) and the USFS’s Regional Foresters Sensitive Species (RFSS – seven species).  

Several plant species have been identified as being of significant tribal concern including wild rice, cedar, and sage.  These species are relatively common to northeastern Minnesota; therefore, loss of access to these areas is not anticipated to have a significant impact on tribal use of these plant species.  There is no documented tribal use of the Plant and Mine Sites for harvesting these resources.  It is the tribal cooperating agencies’ position that while there is no current documented tribal use of said resources, most band members do not report their harvest sites.  Therefore, it should not be assumed that there is no use of resources in these areas. Additionally, Tribal cooperating agencies note that the Area of Potential Effect for the Project was not determined until August 11th, 2009, and tribal consultation is ongoing.  Therefore, historic and current Tribal harvest has not been determined for either the Plant or Mine Sites.

4.3.1
Existing Conditions

4.3.1.1
Cover Types 

The Project is in the Laurentian Mixed Forest Province ecoregion, corresponding roughly to the Arrowhead Region of northeastern Minnesota.  Because of differences in the level of disturbance, permitting, and mapping, the Mine Site and Plant Site are discussed separately.  Detailed ground-verified land cover mapping exists for the Mine Site (ENSR 2005).  For the Plant Site, a coarser-scale land cover map was prepared using data from MnDNR.  Little native vegetation exists at the Plant Site so detailed land cover mapping was not conducted.  Native Plant Community (NPC) rankings for the Plant Site are not available.  

Plant Site

The Plant Site is in the Nashwauk Uplands subsection of the Laurentian Mixed Forest Province ecoregion (MnDNR 2003).  Most of the vegetative cover types in this subsection grow in acid to neutral glacial materials over Precambrian bedrock.  The Plant Site was extensively disturbed by the former LTVSMC taconite mining operation and contains an 80-acre processing plant; an approximately 3,000-acre Tailings Basin; repair shops; office space; and loading and transportation areas totaling approximately 4,425 acres (Table 4.3-1). 

Table 4.3‑1
NorthMet Plant Site Cover Types

	Cover Types
	Total Acres
	Percent of Area

	Disturbed
	2,768
	62.6

	Grass/brushland
	263
	5.9

	Aspen forest/aspen-birch forest
	538
	12.2

	Mixed pine-hardwood forest1
	122
	2.6

	Black spruce swamp/bog
	182
	4.1

	Open Water
	552
	12.5

	Total
	4,425
	99.92


Source:
GAP-Land Use Land Cover Data, 1991-1993, Level 3 Descriptions

1
Includes all upland coniferous and deciduous forest cover (pine, spruce/fir, tamarack, maple/basswood, and upland deciduous)

2
Total less than 100 percent due to rounding. 

Mine Site

The Mine Site is located in the Laurentian Uplands subsection of the Laurentian Mixed Forest Province ecoregion.  Most of the vegetative cover types in this subsection grow in acid to neutral glacial materials over Precambrian bedrock.  

The Mine Site consists almost entirely of native vegetation covering 3,016 acres and a majority of the site has been characterized by the Minnesota County Biological Survey (MCBS) as a Site of High Biodiversity Significance
.  Sites of High Biodiversity Significance contain very good quality occurrences of the rarest species, high quality examples of the rare native plant communities, and/or important functional landscapes (MnDNR 2009, Data Deli).  There are also no lands designated, or nominated for designation, as scientific and natural areas (SNAs) in the Project area (Joyal 2009, Personal Communication).  The primary cover types at the Mine Site are mixed pine-hardwood forest on the uplands and black spruce swamp/bog in wetlands (Table 4.3-2, Figure 4.3-1).  Aspen, aspen-birch, jack pine, and mixed hardwood swamp comprise the remaining forest on the site.  The relatively small amount of grass/brushland habitat present is land recovering from past logging through natural succession.  Small areas of disturbed ground and open water also occur.  Disturbed land was cleared for logging roads and landings. Two vegetation communities, black spruce – Jack pine woodlands and rich black spruce swamp, have been characterized by the MCBS as imperiled/rare and rare/uncommon NPCs, respectively.  Aspen-birch forests, alder swamps, poor black spruce swamps, and poor low shrub fens are all considered widespread and secure; however, poor tamarack-black spruce swamps are ranked as secure but may have cause for long-term concern (MnDNR 2009, Data Deli).

Most of the upland forests were harvested in the last 20 to 60 years and are in fair to fair-good condition (ENSR 2005).  The oldest forest on the site includes 297 acres of 40 to 80-year-old trees within the mixed pine-hardwood forest in the southwest portion of the Mine Site.  Wetlands at the Mine Site were rated as fair to good-excellent (ENSR 2005).  A separate wetland delineation by Barr Engineering reported that 99 percent of the wetlands were of high quality (Section 4.2).

Table 4.3‑2
NorthMet Mine Site Cover Types

	Cover Types
	Total Acres
	Percent of Area
	Condition Ranking1

	Disturbed
	66
	2.2
	N/A

	Grass/brushland
	293
	9.7
	N/A

	Aspen forest/Aspen-birch forest
	165
	5.5
	B, BC, C

	Jack pine forest
	183
	6.1
	BC

	Mixed pine-hardwood forest
	1,003
	33.3
	B, BC

	Mixed hardwood swamp
	460
	15.3
	AB, B, C

	Black spruce swamp/bog
	843
	28.0
	AB, B, C

	Open water
	3
	0.1
	N/A

	Total
	3,016
	100.22
	N/A


Source:  Table derived from ENSR 2005.

1 
Condition Ranking is a standardized approach to evaluating the ecological condition of vegetation used by the Minnesota Natural Heritage Program.  A = excellent, B = good, C = fair, and D = poor ecological condition.  Multiple stands of each cover type occur, and each stand has a separate rank. 

2 
Total exceeds 100 percent due to rounding.

Invasive Non-Native Plants

Invasive non-native
 plants are a concern because they can quickly form self-sustaining monocultures that out-compete native plants or reduce the quality of wildlife habitat, particularly in disturbed areas.  There are few invasive non-native plants at the Mine Site because wetland disturbance has been minimal, upland disturbance has been restricted to timber harvest, and human access has been limited reducing the spread of these plants (Pomroy 2004; ENSR 2005; PolyMet 2006, DPD; Chapman 2007; Larson 2007; Greenlee 2007).  The Tailings Basin at the Plant Site is severely disturbed and already contains non-native invasive plants (e.g., smooth brome grass, reed canary-grass, and yellow sweet clover).

A vegetation survey of mines in the Mesabi Iron Range (Apfelbaum 1995) identified a large number of invasive non-native species that could invade the Mine Site (Table 4.3-3).  Some of these species are grasses and legumes that were planted on mines and other sites to reduce erosion and to fix nitrogen into the soil as part of the reclamation process (e.g., redtop, smooth brome, birdsfoot trefoil, yellow sweetclover, white sweetclover, alfalfa, timothy, Kentucky bluegrass, Canada bluegrass, and white clover).  In addition, a survey by the Superior National Forest (unpublished data from 2002-2003) documented several invasive species (species tracked by the USFS and Minnesota Class 1 and Class 2 invasive species) within three miles of the Plant and Mine Sites, primarily along roadways (Table 4.3-4).  Species with a high percentage of occurrences in the surveys (e.g., common tansy) are likely to invade the Mine Site following disturbance and may displace native species and degrade ecosystem quality.

The footnote below should state that an “invasive” species can also be a native plant and still form monocultures especially on disturbed ground. Examples of such plants include Reed Canarygrass (Phalaris arundinacea) and Giant Reed (Phragmites communis), but others may exist.

Table 4.3-3
Invasive Non-Native Plant Species Found on Mine Sites in the Mesabi Iron Range 

	Scientific Name
	Common Name
	Percent Occurrence1
	Wetland/ Upland
	Estimated Abundance at NorthMet Mine Site

	Bromus inermis
	Smooth brome
	60
	U
	Uncommon

	Tanacetum vulgare
	Common tansy
	60
	U
	Uncommon

	Taraxacum officinale
	Dandelion
	60
	U
	Common

	Medicago sativa
	Alfalfa
	50
	U
	Not Seen

	Cirsium arvense
	Canada thistle
	40
	U
	Uncommon

	Phleum pretense
	Timothy
	40
	U
	Common

	Poa pratensis
	Kentucky bluegrass
	40
	U
	Common

	Phalaris arundinacea
	Reed canary-grass
	30
	W
	Rare

	Chrysanthemum leaucanthemum
	Oxeye daisy
	30
	U
	Common

	Lotus corniculatus
	Birdsfoot trefoil
	30
	U
	Common

	Poa compressa
	Canada bluegrass
	30
	U
	Not Seen

	Trapogon dubius
	Goat’s beard
	30
	U
	Not Seen

	Trifolium hybridicum
	Hybrid clover
	30
	U
	Not Seen

	Hieracium pretense
	Yellow hawkweed
	20
	U
	Uncommon

	Silene lychnis
	Bladder campion
	20
	U
	Uncommon

	Barbarea vulgaris
	Yellow rocket
	20
	U
	Not Seen

	Berteroa incana
	Hoary alyssum
	20
	U
	Not Seen

	Hieraceum canadense
	Canada hawkweed
	20
	U
	Not Seen

	Hordeum jubatum
	Foxtail barley
	20
	U
	Not Seen

	Melilotus officinalis
	Yellow sweetclover
	20
	U
	Uncommon

	Rumex crispus
	Curly dock
	20
	U
	Not Seen

	Salsola kali
	Russian thistle
	20
	U
	Not Seen

	Verbascum thapsus
	Common mullein
	20
	U
	Not Seen

	Agrostis alba
	Redtop
	10
	W/U
	Uncommon

	Cirsium vulgare
	Bull thistle
	10
	U
	Uncommon

	Hieracium aurantiacum
	Devil’s hawkweed
	10
	U
	Common

	Medicago lupulina
	Black medic
	10
	U
	Common

	Melilotus alba
	White sweetclover
	10
	U
	Not Seen

	Polygonum persicaria
	Spotted ladysthumb
	10
	W/U
	Not Seen

	Potentilla norvegica
	Norwegian cinquefoil
	10
	U
	Not Seen

	Robinia psuedoacacia
	Black locust
	10
	U
	Not Seen

	Silene vulgaris
	Maidenstears
	10
	U
	Not Seen

	Trifolium pretense
	White clover
	10
	U
	Common


Source: Apfelbaum 1995

1
Percent occurrence is the percentage of mine areas in the Mesabi Iron Range with reported observations based on three-minute surveys at 10 mine areas.  Three-minute surveys report the most abundant plant species observed during a three minute time period and provide a rough estimate of species abundance.  

Table 4.3-4
Invasive, Non-Native Plant Species Found Within Approximately Three Miles of the Plant and Mine Sites by the U.S. Forest Service 2002-2003 Road Weed Survey

	Scientific name
	Common Name
	Percent Occurrence Near Plant and Mine Sites1
	Wetland/
Upland

	Caragana arborescens2
	Siberian peabush
	0.5
	U

	Centaurea stoebe (C. maculata)3
	Spotted knapweed
	19
	U

	Cirsium arvense4
	Canada thistle
	14
	U

	Cirsium vulgare4
	Bull thistle
	9
	U

	Euphorbia esula4
	Leafy spurge
	2
	U

	Hypericum perforatum2
	Spotted St. Johns-wort
	14
	U

	Rhamnus cathartica2
	European or common buckthorn
	0.5
	U

	Tanacetum vulgare3
	Common tansy
	42
	U


1
Percent occurrence is the number of populations of the plant divided by the 206 total plant populations identified within three miles of the Plant and Mine Sites.

2 
Tracked by US Forest Service.

3  
Minnesota Class 2 noxious weed as identified by the Minnesota Noxious Weed Law.

4 
Minnesota Class 1 noxious weed as identified by the Minnesota Noxious Weed Law.

5 
Minnesota restricted noxious weed as identified by the Minnesota Noxious Weed Law.

4.3.1.2
Threatened and Endangered Plant Species

Endangered, Threatened, and Species of Special Concern

No federally-listed threatened or endangered plant species occur at the Plant and Mine Sites.  Nine State-listed ETSC plant species have been found at or near the Mine Site.  A detailed ETSC plant species survey was not conducted at the Plant Site because suitable habitat for these species is not present at this predominantly disturbed and developed site.  ETSC species that are disturbance-adapted may exist along the rail line, roads, and Tailings Basin, but would not be expected to be adversely affected in the long term by the Proposed Action.  Consequently, the Mine Site is the focus of this analysis.

Based on a review of the Minnesota Natural Heritage Information System (NHIS) and field investigations (Johnson-Groh 2004; Pomroy 2004; Walton 2004), two state endangered species, two state threatened species, and five state species of special concern were identified at or adjacent to the Mine Site (Table 4.3-5 and Figure 4.3-2).  No other listed state species are known to occur and no appropriate habitat for other species occurs at the Mine Site.  Minnesota’s endangered species law (Minnesota Statute, section 84.0895) and associated rules (Minnesota Rules, part 6212.1800 to 6212.2300 and 6134) impose a variety of restrictions, permits, and exemptions pertaining to ETSC species.

Table 4.3-5
Endangered, Threatened, and Special Concern Plant Species Identified at the NorthMet Mine Site and Road and Pipeline Alignments

	Common
Name
	Scientific Name
	State
Status1
	No. of Populations2
	No. of Individuals3
	Habitat and Location 

	Prairie moonwort
	Botrychium campestre
	SC
	1
	Unknown
	Dry soils along the Dunka Road.

	Pale

Moonwort4

	Botrychium

pallidum
	E
	10(2,5)
	58
	Full to shady exposure, edge of alder thicket, along Dunka Road, and railroad and powerline rights-of-way.

	Ternate

grape-fern4
	Botrychium

rugulosum

(=ternatum)
	T
	1(2)
	4
	Disturbed habitats, fields, open woods, forests, and along Dunka Road.

	Least grapefern4

	Botrychium

simplex
	SC
	24(2)
	>1,337


	Full to shady exposure, edge of alder thicket, forest roads, along Dunka Road, and railroad and power line rights-of-way.

	Floating

marsh

Marigold4
	Caltha natans
	E
	5
	~150+
	Shallow water in ditches and streams, alder swamps, shallow marshes, beaver ponds, and Partridge River mudflat.

	Neat spikerush4
	Eleocharis

nitida
	T
	13(2,5)
	~1,450 sq.ft.
	Full exposure, moist ditches along Dunka Road, wet area between railroad grades, and railroad ditch.

	Lapland

buttercup


	Ranunculus

lapponicus
	SC
	7
	~825 sq.ft
	On and adjacent to Sphagnum hummocks in black spruce stands, up to 60% shaded with alder also dominant.

	Clustered

bur-reed4

	Sparganium

glomeratum
	SC
	13
	>100


	Shallow pools and channels up to 1.5 feet deep in Sphagnum at edge of black spruce swamps, beaver ponds, wet ditches, shallow marshes.

	Torrey’s

manna- grass
	Torreyochloa

pallida
	SC
	8
	~800 sq.ft
	In muddy soil along shore and in water within shallow channels, beaver ponds, shallow marshes, along Partridge River.


Sources:  MnDNR 2007, NHIS; MnDNR 2009, NHIS; Barr 2007, Results of Autumn 2007 Field Surveys for Botrychium rugulosum; MnDNR 2005, Final SDD; Johnson-Groh 2004; Pomroy 2004; Walton 2004

1
E - Endangered, T - Threatened, SC - Species of Concern

2 
Note that the number of populations differ from those given in the PD and NHIS data because of populations found during other surveys.  

3 
Where the number of individuals cannot be determined without damaging the population, then patch size is used as a representative abundance measure.

4 
These species are also Regional Foresters Sensitive Species as tracked by the U.S. Forest Service.

5
Number based on site survey; additional populations may be present in more marginal, secondary habitat that was not surveyed or in wetter areas.

Species Life Histories

The following summary provides descriptions of the life histories, state-wide distributions, and sensitivity to disturbance for each of the nine ETSC species found at the Mine Site.  

Botrychium campestre (Prairie moonwort) is listed as a species of special concern in Minnesota; it is not listed as a RFSS in the Superior National Forest.  It occurs primarily in prairies, dunes, grassy railroad sidings, and fields over limestone.  B. campestre emerges in early spring and senesces in late spring to early summer (eFlora 2009).  This species is among the smallest moonworts and is difficult to observe among prairie vegetation; therefore, it is likely more widespread and abundant within its range than is typically apparent.  B. campestre is less frequently associated with disturbance than many moonwort species. In Minnesota, B. campestre has been found growing abundantly on sparsely vegetated mineral soil developed from sediments of iron mine tailings ponds. Individuals have also been found on railroad embankments (USFS 2009).

Botrychium pallidum (Pale moonwort) is listed as an endangered species in Minnesota and as a RFSS in the Superior National Forest.  B. pallidum was only first identified in Minnesota in 1990 (FNA 2007) and new populations are documented each year.  It occurs in open disturbed habitats, log landings, roadsides, sandy gravel pits, and mine tailings within the Iron Range of northeastern Minnesota.  This diminutive perennial fern emerges in the late spring, produces spores, and senesces within 3 to 4 weeks.  Like many of the moonworts, B. pallidum may be sensitive to changes in soil mychorrhizae; herbivory from introduced earthworms; vegetative cover (i.e., increased vegetative competition and shading); soil moisture; or other environmental factors affecting suitable microhabitats.  Disturbance (e.g., vegetation clearing, mining, soil scarification, reduction of vegetative competition, decreased canopy cover, fire) likely plays an important role in the preservation and proliferation of this species.  

Botrychium rugulosum (Synonym: B. ternatum; Ternate grape-fern) is listed as a threatened species in Minnesota and as a RFSS in the Superior National Forest.  The name “rugulosum” refers to the tendency of the segments to become wrinkled and convex.  Relatively little is known about the overall distribution, genetics, and life history requirements of B. rugulosum, and some taxonomists question whether B. rugulosum is a distinct species.  In Minnesota, B. rugulosum occurs in the northern and south central portions of the state.  In northern Minnesota, B. rugulosum prefers partially shaded mine tailings, sandy conifer forests and plantations, and shaded vernal pool margins in rich deciduous hardwood forests.  B. rugulosum is similar morphologically and in its life history requirements to B. multifidum, and these two species are often confused in the field.  B. rugulosum is most easily distinguished from similar species in the late summer and early autumn, when the tropophore (i.e., photosynthetic branch) has matured.  Like B. pallidum, B. rugulosum may be associated with soil mychorrhizae and may be sensitive to increased competition, shading, earthworms, changes in soil moisture, and other environmental factors affecting micro-habitats.  Disturbance also likely plays an important role in the proliferation of this species.  

Botrychium simplex (Least grape-fern) is listed as a species of special concern in Minnesota and as an RFSS in the Superior National Forest.  Least grape-fern occurs throughout northern and central Minnesota, with no occurrences documented in southern Minnesota (Bell Museum of Natural History 2007).  Least grape-fern was first described as a species in 1823 (FNA 2007) and has been extensively surveyed and studied for over a century.  B. simplex was first collected in Minnesota in 1993 from a Jack pine forest in Clearwater County (Bell Museum of Natural History 2007).  B. simplex is a perennial fern that occurs in a variety of natural and disturbed habitats, including brushy fields (often with other species of Botrychium); moist or dry woods; edges of forested vernal pools and swamps; mine tailings; and edges of sand/gravel/exposed forest roads.  The morphology of the species is quite variable, and the many environmental forms and juvenile stages of Botrychium simplex have resulted in the naming of numerous, apparently mostly taxonomically meaningless, intraspecific taxa (FNA 2007).  Like the other Botrychium species, disturbance likely plays an important role in the proliferation of this species.  

Caltha natans (Floating marsh marigold) is listed as an endangered species in Minnesota and as an RFSS in the Superior National Forest.  C. natans was first collected in Minnesota in 1889 from Vermilion Lake in St. Louis County (Coffin and Pfannmuller 1988).  All subsequent collections have been from St. Louis County (Bell Museum Herbarium Database 2007).  Very few populations are known in Minnesota.  Floating marsh marigold occurs within shallow open water or on moist mud within northern ponds, lakes, slow-moving rivers, streams, and ditches.  The species flowers in late spring-summer (i.e., June to August).  C. natans is found in relatively stable aquatic systems and may be sensitive to dramatic changes in hydrology or hydro-period, water quality, and water chemistry, although a few populations are found in disturbed habitats. 

Eleocharis nitida (Neat spike-rush) is listed as a threatened species in Minnesota and as an RFSS in the Superior National Forest.  Neat spike-rush’s distribution in Minnesota is limited to the northeastern counties of the Arrowhead region and west to Itasca County.  E. nitida was first collected in Minnesota in 1946 from various wetland habitats in Cook and St. Louis counties.  Despite the long collection record for this species in Minnesota, relatively few populations have been documented and little is known about the overall distribution of the species throughout the state.  E. nitida occurs within various wetland habitats of northern Minnesota, including acid bog pools; streams; areas of seasonal water drawdown (mucky/peaty flats); disturbed wetland edges, and along roads and trails.  E. nitida is a perennial plant that flowers in late spring and develops fruit in early to mid summer.  Mature achenes (i.e., seed-containing fruit) are often necessary to positively identify E. nitida to species (both in the field and herbarium).  This rooted perennial species may be intolerant of hydrologic fluctuations and alterations to water quality and chemistry associated with landscape and wetland alteration and development.  However, roadside distributions suggest the species is tolerant of disturbance and at least mild alterations in water quality. 

Geocaulon lividum (Northern comandra) is listed as a species of special concern in Minnesota; it is not listed as a RFSS in the Superior National Forest.  This rooted perennial wetland species occurs in specific microhabitats within open bog mats and wet coniferous woods.  In Minnesota, G. lividum has been collected and documented in two major areas: the northeastern Arrowhead counties west to Itasca County (including St. Louis County), and within Lake of the Woods and Roseau counties in extreme north-central Minnesota.  Northern comandra is parasitic, relying on nutrients from the roots of a variety of other plants such as bearberry (Arctostaphylis) and asters (Aster spp.).  No populations have been found in heavily disturbed habitats; thus, this plant is likely to be negatively affected by disturbance.  Suitable habitats and microhabitats are likely to be sensitive to altered hydrology, water quality, and water chemistry commonly associated with landscape disturbance and development, and may be sensitive to competition from introduced invasive wetland species (e.g., Typha angustifolia, Typha x glauca, Lythrum salicaria, Phragmites australis, Phalaris arundinacea).

Ranunculus lapponicus (Lapland buttercup) is listed as a species of special concern in Minnesota; it is not listed as a RFSS in the Superior National Forest.  Lapland buttercup occurs throughout much of northern Minnesota, with the exception of extreme northwestern Minnesota.  This species was first documented in 1949 in Minnesota from a tamarack-spruce bog in St. Louis County (Bell Museum of Natural History 2007).  R. lapponicus is a perennial forb species that occurs within hummocks and pools in conifer swamps in Minnesota.  No populations have been found on disturbed sites.  Lapland buttercup is sensitive to changes in conifer forest canopy, wetland hydrology/hydro-period, water chemistry, and other environmental factors affecting optimal conifer forest pools and hummock micro-sites.  

Sparganium glomeratum (Clustered burr-reed) is listed as a species of special concern in Minnesota and as a RFSS in the Superior National Forest.  This species was originally listed as endangered by the MnDNR in the mid-1980s (Coffin and Pfannmuller 1988); however, numerous new populations have since been documented and the species was down-listed from Endangered to Special Concern in the mid-1990s.  Within Minnesota, clustered burr-reed is distributed throughout the northeastern Arrowhead counties (including the Chippewa and Superior National Forests); west to north central Minnesota (Becker County); and in central Minnesota (Todd County) (Bell Museum of Natural History 2007).  S. glomeratum is a perennial wetland macrophyte that occurs in partial to full sun within a variety of northern wetland habitats, including edges of floating bog mats in emergent wetland habitats; ephemeral emergent stream channels, along beaver-impounded wetland edges, and disturbed emergent wetland edges.  A significant proportion of known populations occur along roadsides and this plant may thus be somewhat tolerant of disturbance.  S. glomeratum is a rooted emergent perennial species that may be sensitive to pronounced water level fluctuations and prolonged inundation, changes in water chemistry, competition from introduced/invasive species (e.g., Typha angustifolia, Typha x glauca, Lythrum salicaria, Phragmites australis, Phalaris arundinacea), and other environmental factors affecting suitable wetland microhabitats.

Torreyochloa pallida (Synonym: Puccinellia pallida; Torrey’s manna grass) is listed as a species of special concern in Minnesota; it is not listed as a RFSS in the Superior National Forest.  Torrey’s manna grass was first collected in 1886 from Vermilion Lake in St. Louis County (Bell Museum of Natural History 2007).  Within Minnesota, T. pallida occurs throughout the Arrowhead Region south to Chisago County (along the St. Croix River drainage).  Torrey’s manna grass is a perennial graminoid species that occurs in various wetland habitats in northern Minnesota.  Habitats include shallow muck-bottomed pond and stream shores, bogs, and beaver meadows.  Some populations occur within roadside ditches, suggesting the species may be somewhat tolerant of disturbance; however, this rooted perennial wetland species is sensitive to alterations in wetland hydro-period; water level fluctuations; sedimentation; changes in water chemistry associated with landscape alteration and development; and competition from introduced invasive wetland species (e.g., Typha angustifolia, Typha x glauca, Lythrum salicaria, Phragmites australis, Phalaris arundinacea).

4.3.2
Impact Criteria 

Direct impacts to vegetative cover types and species occur through clearing, filling, and other construction activities.  A direct impact to an ETSC species occurs when the action results in the removal or loss of an individual plant or plant populations.  Direct impacts are a result of the Project are immediate and often last for years.  

An indirect impact occurs when a cover type experiences a change in vegetation composition; occurs over time or after the action is completed; and can occur on or off site.  Indirect impacts to plant species may include changes in hydrology, deposition of particulate matter (dust), changes in successional stage, alteration of microclimate (e.g., tree removal resulting in drier soil conditions, rise or fall in water table, loss of pollinators, or loss of fungal associates in the rooting zone), and invasion of non-native species.    

Cumulative impacts to ETSC plant species are evaluated by considering the Proposed Action together with other similar actions that have occurred or may be reasonably expected to occur.  Cumulative impacts to cover types can also affect wildlife, which are discussed in Section 4.4.4.

4.3.3
Environmental Consequences 

4.3.3.1
Proposed Action 

This section describes the effects of Project construction, operation, and closure on vegetation cover types and ETSC species at the Plant and Mine Sites.  Potential effects from non-native invasive species that are common to both the Plant and Mine Sites are discussed separately.

Plant Site

Effects on Cover Types

Project construction, operation, and closure at the Plant Site would have minimal effects on native vegetation because most of the Plant Site (62 percent) has already been heavily disturbed or is barren (Table 4.3-6).  Most of proposed impacts are to isolated stands of forest characterized as being in fair condition.  Other impacts to cover types at the Plant Site are minor. The tribal cooperating agencies’ position is that although this area is significantly disturbed and will be for the foreseeable future, the closure and reclamation plans should have a significant effect on native vegetation as it is reintroduced.  The prevalence of invasive, non-native species and their ability to out-compete native plants in disturbed areas, coupled with PolyMet’s plan to introduce non-native and invasive species to this area, would result in significant impacts.  
Seepage from north toe of Tailings Basin Cell 2E has the potential to indirectly impact 319.7 acres of wetlands north of the Tailings Basin.  The seepage would not result in a loss of wetland cover; however, the increased surface flow would contribute to a potential conversion of wetland types (i.e., forested wetlands to scrub/shrub or open water).  For a full description of the potential indirect wetland impacts north of the Tailings Basin, refer to Section 4.2.3.1.   
Table 4.3-6
Direct Effects on Cover Types at the Plant Site1 

	Cover Types
	Affected Acres
	Non-Affected Acres2
	Total Cover Type Acres
	Percent of Cover Type Affected

	Developed
	896
	1,691
	2,587
	34.6

	Barren
	50
	131
	181
	27.6

	Grassland
	0
	1
	1
	0.0

	Upland Shrub
	55
	207
	262
	21.0

	Aspen/White Birch
	117
	421
	538
	21.7

	Maple/Basswood
	3
	7
	10
	30.0

	Upland Deciduous
	0
	2
	2
	0.0

	Pine
	17
	10
	27.
	63.0

	Spruce/Fir
	14
	62
	76
	18.4

	Tamarack
	0
	7
	7
	0.0

	Lowland Black Spruce
	0
	27
	27
	0.0

	Lowland Northern White-Cedar
	0
	4
	4
	0.0

	Lowland Shrub
	39
	36
	75
	52.0

	Marsh
	24
	52
	76
	31.6

	Aquatic
	539
	13
	552
	97.6

	Total Plant Site Effects
	1,754
	2,671
	4,425
	39.6

	Indirect Impacts to Wetlands North of the Tailings Basin
	319.7
	0.00
	319.7
	100


Derived from GAP-Land Use Land Cover Data, 1991-1993, Level 3 Descriptions
1
This table reflects only those impacts occurring within the boundaries of the Plant Site.  The potential indirect impacts to the wetland north of the Tailings Basin due to seepage are not included.

2
Areas of cover types not within a 50 foot buffer of buildings, tailings basin/spillway reclamation area, railroad connection or treated water pipeline.

At Closure, the building foundations and other infrastructure at the Plant Site would be removed or buried to a depth of two feet and the Tailings Basin would be graded to promote wetlands creation.  The exterior dam faces, dam top, and coarse beach would be revegetated pursuant to Minnesota Rules, part 6132.2700 by a qualified professional.  Reclamation areas would be inspected in spring and fall, with areas identified for erosion and failed seeding repaired, until MnDNR determines that the areas are stable and self-sustaining.    

Effects of Invasive Non-Native Plant Species

PolyMet proposes to temporarily vegetatively stabilize disturbed areas during operation, and permanently reclaim during Closure, by applying seeds or planting seedlings.  Species proposed for revegetation include sweet clover, redtop, alsike clover, Canada bluegrass, Cicer milkvetch, birdsfoot trefoil, perennial ryegrass, smooth brome grass, and red fescue.  These species are known to establish quickly and form a nearly complete groundcover, which can help prevent erosion, maintain water quality, and increase dam stability.  The legume species listed would also fix nitrogen that helps to re-establish soil nutrients.  All of these species with the exception of Canada bluegrass, however, are non-native and some of the proposed species are considered invasive (e.g., birdsfoot trefoil, redtop, smooth brome grass, Canada bluegrass, sweet clover).  In addition, hay and agricultural grasses are specified as mulch, which may contain propagules or seeds of invasive species such as reed canary-grass.  

Use of the proposed seed mix and mulch would introduce invasive non-native species to an area of primarily natural vegetation.  These species, once introduced, are difficult to remove and could spread to and colonize susceptible areas following future disturbance (e.g., blowdown, logging, fire).  These species may reduce diversity, out-compete native vegetation, and provide lower quality habitat for some specialist animal species.  Dominance of invasive non-native species would reduce the quality of native cover types and habitat remaining at the Project.

It is the Tribal cooperating agencies position that native plant species have evolved over millennium and thus have adapted to local climatic conditions. Therefore, these native species should be used in any re-vegetation efforts. The use of non-native plants should be avoided. Seed mixes using native plants can be developed with the desired establishment and groundcover capabilities. 

Effects on ETSC Species

The Project would have no effect on federal or state ETSC species at the Plant Site because none are known to occur within the Plant Site boundary.

Mine Site 

Effects on Cover Types

Project construction and operation at the Mine Site would impact approximately 1,454 acres of native vegetation as a result of excavating the mine pits (approximately 450 acres) and creating overburden and waste rock stockpiles and associated internal haul roads and drainage ditches (approximately 1,004 acres) (Table 4.3-7).  These impacts would include approximately 46 percent (459 acres) of the mixed pine-hardwood forest at the Mine Site.  Approximately 1,562 acres, or about 52 percent of the Mine Site, would not be disturbed.  Although a majority of the Mine Site is considered a Site of High Biodiversity Significance, the area represents a small portion of the mapped Sites of High Biodiversity Significance in St. Louis County and the State of Minnesota and habitat impacts associated with the Project would not result in a significant decline in those areas ranked as “High” by the MCBS (MnDNR 2009, NHIS).  

Table 4.3-7
Direct Effects on Cover Types at the Mine Site 

	Cover Types
	Affected Acres
	Non-Affected Acres1
	Total Cover Type Acres
	Percent of Cover Type Affected

	Disturbed
	0
	66
	66
	0

	Grass/brushland
	245
	48
	293
	84

	Aspen forest/Aspen-birch forest
	68
	97
	165
	41

	Jack pine forest2
	86
	99
	183
	46

	Mixed pine-hardwood forest
	459
	544
	1,003
	46

	Mixed hardwood swamp3
	195
	265
	460
	42

	Black spruce forest/bog3
	402
	441
	843
	48

	Open water
	1
	2
	3
	33

	Total
	1,456
	1,562
	3,016
	48


1
Areas of cover types not directly affected by mine pits and stockpiles.

2
Includes an estimated additional 1-2 acres for the Wastewater Treatment Plant and Central Pumping Station facilities at the mine area. 

3
Cover type acreage, including wetlands acreage for mixed hardwood swamp and black spruce forest/bog, was derived from aerial photo interpretation and therefore differs from wetland acreage resulting from wetland delineation in the field.

Nearly all of the upland forests that would be directly affected by proposed activities at the Mine Site are in fair to good condition according to the Minnesota NHIS condition ranking system (MnDNR 2009, NHIS).  Approximately 470 acres of the imperiled or rare/uncommon NPCs, Jack pine and black spruce forests, would also be impacted. Most of the forested wetlands affected by the Project are in good to excellent condition; the wetland field assessment also indicates a high level of wetland quality.  

Minor impacts in already disturbed areas would occur along Dunka Road at the Mine Site.  A water pipeline for treated water would be constructed along Dunka Road in previously disturbed land.  Construction of the pipeline would expose soil during construction and bury vegetation under rock fill.  About 10 acres of wetlands would be affected by pipeline construction and improvement of Dunka Road.

Indirect effects on vegetative cover types at the Mine Site are expected to result from dust from road traffic and mining operations and changes in hydrology.  Dust on leaves can affect the rate of photosynthesis and respiration that influence plant growth.  The greatest effect, if any, of fugitive dust is likely to occur near the East and West Pits where haul roads are concentrated and the rail transfer hopper and other facilities are located.  The distance dust travels depends on wind speed, antecedent weather conditions, dust particle size, and vegetation density near the source.  PolyMet proposes to implement various dust control measures such as stabilizing disturbed soils and water spraying during dry periods.  These measures should be adequate to minimize potential indirect impacts from fugitive dust.

The local hydrology of wetlands at the Mine Site may also be affected by haul roads, drainage controls, and mine dewatering.  A system of dikes and ditches is proposed to minimize the amount of surface water flowing onto the site, eliminate process water and non-contact storm water flowing uncontrolled off the Mine Site, and minimize the amount of storm water flowing into the mine pits.  PolyMet proposes to construct a drainage system to carry excess surface water away from the Mine Site.  Where dikes intersect wetlands, seepage control measures would be installed to restrict groundwater movement through higher permeability areas with the intention of helping to prevent drawdown of wetland water levels near mine pits and reduce inflows to the mine pits, although hydrologic impacts to wetlands from pit dewatering are not expected to be significant.  Further discussion of potential indirect impacts to wetlands from hydrologic changes is provided in Section 4.2.3.

Reclamation and revegetation at the Mine Site would initiate vegetative succession on stockpiles and at the East Pit.  The stockpiles would be planted with red pine on the slopes and seeded with grasses/forbs at the tops and bench flats (to minimize the potential for deep-rooted trees from penetrating the cap).  Within a few decades, the slopes should be occupied by forest.  The tribal cooperating agencies’ position is that the use of mono-culture red pine plantations to mitigate should be avoided.  The importance of a variety in tree species in the ecosystem to provide suitable habitat for a greater variety of wildlife species cannot be understated. The West Pit would remain open water, while the Central and East Pits would support wetland vegetation (see Section 4.2 for further discussion of wetland creation).  

Table 4.3-8
Proposed Vegetation Types and Acreages for Reclaimed Stockpiles and Pits at the Mine Site

	Type
	Proposed Reclamation Vegetation
	         Acres

	Cat. 1/2 Stockpile
	Red Pine
	563

	Cat. 3 Lean Ore Stockpile
	Red Pine
	157

	Cat. 3 Stockpile
	Red Pine
	72

	Overburden Storage (Removed)
	Herbaceous
	94

	Cat. 4 Lean Ore Surge (Removed)
	Herbaceous
	55

	Cat. 4 Stockpile
	Grassland
	63

	East and Central Pits
	Wetland
	172

	West Pit
	Open Water
	278

	Total
	
	1,454


The most significant direct Project effect on vegetation is to wetland cover types in good/excellent condition (e.g., mixed hardwood swamp, black spruce swamp/bog), which are fairly common cover types in the region.  Combined on and off-site wetland mitigation would replace most wetland vegetation, although with some changes to the cover type composition.  For example, cattail-dominated plant communities, which disturbed wetlands in this area typically develop into, would represent the likely future plant community that would occupy the reclaimed Central and East Pits at the Mine Site (refer to Section 4.2.4 for a detailed discussion of wetland type impacts and mitigation).  

Effects of Invasive Non-Native Species 

The revegetation plan for Closure at the Mine Site is the same as the Plant Site.  Therefore, the general effects of invasive non-native plant species at the Mine Site would be the same as the Plant Site, although the consequences of introducing invasive non-native species would be more significant at the relatively high quality Mine Site.

Effects on ETSC Species

No federally-listed threatened or endangered plant species occur at the Mine Site.  The Project, however, would have both direct and indirect effects on State ETSC plant species.  Table 4.3-9 summarizes the direct and indirect Project effects on each of the ETSC plant species.  These numbers may overestimate the actual impacts as a proportion of the number of actual populations in the State.  Intensive surveys, such as those performed at the Mine Site, have not been performed throughout the State; therefore the number of actual populations may be larger than that identified in the NHIS.

The Project would directly affect six of the nine listed ETSC plant species, all of which are found at the Mine Site or along the Dunka Road, railroad, and power line rights-of-way.  Most of the direct impacts involve the complete loss of populations as a result of excavation of the mine pits, burial under stockpiles, or disturbance during infrastructure construction.  

The Project may result in indirect impacts to many of the remaining ETSC plant populations at the Mine Site (Table 4.3-9).  These indirect impacts may occur as a result of changes in hydrology or water quality, deposition of particulate matter (dust), application of road salts, or weed incursion.  The magnitude of the potential effects could range from almost no effect to potentially significant effects on reproduction and/or population persistence.  Individual species appear to differ in their response to these indirect effects.  For example, several of the listed species typically occur in old tailings ponds or along roadsides where disturbance and dust are frequent.  To a certain extent, each species’ sensitivity to disturbance can be inferred from currently occupied habitats.  Habitats were considered “disturbed” if they consisted of tailings ponds, gravel pits, landing pads, logging roads, ditches, or roadsides.  Disturbance tolerant species may in some cases actually be disturbance-dependent.

Table 4.3-9
Impacts to Known ETSC Plant Populations at the Mine Site
	
	Mine Site
	Statewide Populations

	Plant Species (state status/

global status1)
	Total
Populations
	Total
Individuals
	Direct Impacts2 (Populations)
	Indirect
Impacts3 (Populations)
	Unaffected Populations
	Total
Populations4
	Average Individuals per Population5
	Percent
Directly Affected (Populations)
	Percent Indirectly Affected (Populations)

	Botrychium campestre (SC/G3)
	1
	1
	1
	0
	0
	64
	unknown
	2
	0

	Botrychium

pallidum (E/G3)
	10
	58
	8
	2
	0
	68
	15
	12
	3

	Botrychium

rugulosum

(T/G3)
	1
	4
	0
	1
	0
	61
	14
	0
	2

	Botrychium

simplex (SC/G5)
	24
	>1,337
	11
	13
	0
	128
	25
	9
	7

	Caltha natans (E/G5)
	5
	~150
	0
	5
	0
	12
	unknown
	0
	42

	Eleocharis

nitida (T/G4)
	13
	~1,450 sq. ft.
	4
	9
	0
	44
	450
	9
	20

	Ranunculus

lapponicus (SC/G5)
	7
	~825 sq. ft
	3
	4
	0
	65
	51
	5
	6

	Sparganium

glomeratum (SC/G4?)
	13
	>100
	3
	10
	0
	144
	82
	2
	7

	Torreyochloa

pallida (SC/G5)
	8
	~800 sq.ft
	2
	0
	6
	78
	unknown
	3
	0

	Total
	82
	NA
	26
	40
	6
	664
	NA
	4
	6


1 
The global ranks range from G1 to G5.  A lower global ranking (e.g., G3) indicates a species at higher global risk than higher ranking (e.g., G5) (NatureServe 2007). 

2 
Direct impacts are expected for those populations that would be removed or buried by mine activities.  Impacts are calculated for populations rather than individuals because of the large variation and inaccuracies in the estimates of number of individuals per population.

3 
Indirect impacts may occur to those populations within or near the Mine Site.  These populations may be affected by changes in hydrology, water quality, dust, or inadvertent activities.  As above, impacts are given for populations rather than individuals.

4 
Statewide population data provided by Lisa Joyal (MnDNR) on March 27, 2009.  Population data for B. pallidum includes additional populations found during project-specific surveys

5
Population estimates are approximate and used for comparative purposes only.  The number of individuals is based upon populations for which data exists; many localities did not report population sizes.

Tribal cooperators note that Cumulative (direct and indirect) percentages should be placed within the table to help illustrate the significance of the impacts to these species within the state as a whole.  

Botrychium campestre (Prairie moonwort) populations are commonly observed on sparsely vegetated mineral soil from sediments of iron mine tailings ponds and railroad embankments.  Of the 64 known populations statewide, the Project may directly impact the one population along the Dunka Road from pipeline construction and road improvements/maintenance.  This subspecies is less tolerant of disturbance than other Botrychium species; however, it prefers sparsely vegetated areas and may actually expand into disturbed areas along Dunka Road.  

Botrychium pallidum (Pale moonwort) populations are most commonly observed on mine tailings basins and along roadsides.  Of the 68 known populations statewide, the Project may directly impact eight populations along Dunka Road from pipeline construction and road improvements/maintenance, and may have indirect impacts on the other two populations at the Project from dust or changes in hydrology.  This species, however, appears to be tolerant of disturbance and populations may actually expand into newly disturbed areas along Dunka Road around the Tailings Basin and at the Mine Site.

Botrychium rugulosum (Ternate grape-fern) frequently occurs on tailings basins and along roadsides.  Of the 61 known extant populations in Minnesota, one (with four individuals) occurs along Dunka Road.  No direct impacts to this species are anticipated.  Possible indirect impacts may occur from changes in site hydrology, increased dust, or from vehicle operation or maintenance along the roadside.  This species also appears to be tolerant of disturbance and populations may actually expand into newly disturbed areas along Dunka Road, around the Tailings Basin, and at the Mine Site. 

Botrychium simplex (Least moonwort) frequently occurs on tailings basins and along roadsides.  Of the 128 known populations statewide, 24 occur on the Mine Site.  Of these, 11 are expected to be directly affected, six from stockpiles and mine pits and another five from pipeline and ditch construction.  The populations affected by pipelines and ditches may be reduced in the short term by construction, but would likely recover, as this species appears to be tolerant of disturbance.  The remaining populations occur primarily along Dunka Road, with a few in relatively undisturbed habitats.  These populations may face indirect impacts from changes in hydrology, water quality, or dust.  Overall, long-term impacts may be minimal as this species appears to be tolerant of disturbance and populations may expand along Dunka Road, around the Tailings Basin, and at the Mine Site Post-Closure. 

Caltha natans (Floating Marsh-marigold) is found primarily in relatively undisturbed habitats and is not likely to be tolerant of disturbance.  Of 12 known populations statewide, 42 percent (i.e., five populations) occur within or near the Mine Site.  None of these populations are expected to be directly affected, although one population is close to a proposed ditch along Dunka Road and may be indirectly affected.  Four other populations are located downgradient from the Mine Site and could be indirectly affected by changes in hydrology or water chemistry.  The remaining eight populations are located outside, but near, the Mine Site.  These eight populations are generally found along the Partridge River and are believed to be sufficiently removed from potential direct and indirect affects of the Project so as not to be affected.  
Eleocharis nitida (Neat Spike-rush) is primarily observed in roadside ditches with gravel or sandy substrates along Dunka Road.  Of the 44 known populations in the state, 13 occur at the Mine Site.  Of these, nine populations are found along the Dunka Road, three along the rail tracks and one elsewhere.  Four of the Dunka Road populations are likely to be directly affected by ditch construction.  The other nine populations may incur indirect impacts from changes in hydrology or water quality.  This species, however, seems to be tolerant of disturbance; therefore, ditching and road maintenance may have no long-term adverse impacts on this species. 

Ranunculus lapponicus (Lapland buttercup) is found in conifer/sphagnum bogs.  Of 65 known populations statewide, seven occur at the Mine Site.  Of these, three populations are expected to be directly affected - two would be covered by a waste rock stockpile and one would be excavated for a planned drainage ditch.  The other four populations may face indirect impacts from changes in hydrology, water chemistry, or dust.  

Sparganium glomeratum (Cluster Bur-reed) is observed along roadsides as well as in hardwood forests.  This plant may be tolerant of some disturbance.  Of the 144 known populations statewide, 13 occur at the Project.  Of these, three would likely be directly affected - two populations would be eliminated by construction of the West Pit and one population along Dunka Road may be affected by a proposed ditch.  The remaining 10 populations, including several populations along Dunka Road, may be indirectly impacted from changes in hydrology, water quality, or dust.  This species, however, appears to be tolerant of disturbance.

Torreyochloa pallida (Torrey’s Manna-grass) is often seen along roadsides and may be tolerant of disturbance.  Of the 78 known populations statewide, eight occur at or near the Mine Site.  Of these, two are along Dunka Road and may be affected by a proposed ditch.  The remaining six populations are located away from any proposed construction and several are found along the Partridge River.  These six populations are believed to be sufficiently removed from potential direct and indirect effects of the Project so as not to be affected.  

4.3.3.2
No Action Alternative

Cover Types

Under the No Action Alternative, forest harvesting would continue to occur in portions of the Mine Site under the Land and Resource Management Plan for the Superior National Forest.  While timber harvest would result in the immediate loss of some habitat types, permanent changes are not expected.  The plan does call for an increase in older-age stands, which would likely come at the expense of younger age stands in the long term.  At the Plant Site, the former LTVSMC process facility would be reclaimed and areas revegetated in accordance with the Closure Plan much sooner than under the Proposed Action.  Revegetation under the Closure Plan would be expected to use standard non-native seed mixes.

Direct and indirect effects of the No Action Alternative on cover types are considered minimal.  Non-native species may still invade the Mine Site as a result of logging, exploration, vehicle traffic, and natural disturbances, but are likely to do so much more slowly than under the Proposed Action.  

ETSC Plant Species

Under the No Action Alternative, timber harvests are expected to continue to occur on site.  The Project area, however, has historically been logged and the ETSC species present on site have survived.  It is unlikely that continued logging, which now is more likely to employ best management practices to minimize detrimental effects, would adversely affect the ETSC species.  Potential indirect impacts under the No Action Alternative could come from increased competition as succession proceeds.  Effects of increased competition due to succession include reduced spore production and consequent reduced population size in the early successional plant species (e.g., Botrychium spp.).  Continued maintenance, however, would likely occur along Dunka Road and the railroad where several of the Botrychium populations occur, so succession at these locations is unlikely and these populations would persist.  
4.3.3.3
Mine Site Alternative

Subaqueous disposal of Category 2, 3, and 4 waste rock and lean ore would have similar affects on vegetative cover types and ETSC plant species at the Mine Site as the Proposed Action.  Subaqueous disposal, rather than long-term surface stockpiling, of the more reactive waste rock would reduce the risk of ARD, which could indirectly benefit ETSC species at the Mine Site relative to the Proposed Action.  This alternative does not involve any modifications to the Plant Site; therefore, the impacts to the Plant Site would be the same as the Proposed Action.  

4.3.3.4
Tailings Basin Alternative

The impacts of the Tailings Basin alternative would be comparable to the Proposed Action; however, would also involve the construction of an 8.4-mile water discharge pipeline from the Tailings Basin to the Partridge River downstream of Colby Lake.  Construction of the pipeline would impact approximately 50.6 acres of vegetation cover through the clearing and routine maintenance activities associated with the expanded berm.  While portions of the pipeline ROW are already maintained, clearing and maintenance would convert some upland forests to grassland/shrublands cover types.  Approximately 45.4 acres of upland vegetation would be impacted including disturbed, grass/brushland, aspen/birch forest, and upland deciduous and mixed pine-hardwood forests cover types.  Construction-related disturbance would create opportunities for invasive, non-native species to colonize the pipeline ROW.

Wetlands comprise the remaining 5.2 acres of vegetation impacts with predominantly lowland shrub communities occurring within the corridor.  For a full description of the wetland impacts associated with this alternative refer to Section 4.2.4.3. The MCBS and NPC data are not available for the discharge pipeline corridor; however, none of the affected cover types are considered rare or imperiled at the state level.   No ETSC species are known to occur along the discharge pipeline corridor; therefore, this alternative would not affect ETSC species.

4.3.3.5
Other Mitigation Measures

PolyMet currently proposes to stabilize disturbed areas during Project operations and at the time of mine Closure using a seed mix that includes several non-native and potentially invasive species.  This seed mix has been selected in order to quickly and effectively stabilize disturbed areas and re-establish soil nutrients.  A recommended mitigation measure would be to reseed with native non-invasive species as long as they can perform as effectively as the non-native species.  In some areas (e.g., tailings dam and dikes) where erosion control is critical to prevent slope failures, non-native species may be needed.  In the event invasive non-native species are used, an additional mitigation measure would be to implement an invasive species monitoring and control program to ensure these species do not overtake surrounding native communities.  

Widening of the Dunka Road and construction of the mine infrastructure (e.g., haul roads, stockpiles) would likely impact several ETSC plant species that are near, but outside, the footprint of these facilities.  In several cases, these potential impacts could be avoided or reduced by fencing or flagging ETSC populations to prevent disturbance. Transplantation is not considered to be acceptable mitigation for taking of endangered or threatened species by MnDNR.  Typical compensatory mitigation for taking endangered or threatened species in Minnesota includes:

· funding state acquisition of another site where the species occurs that is currently unprotected and vulnerable to destruction, 

· funding additional survey work to locate other sites, and/or 

· funding research to improve our understanding of the habitat requirements or protection needs of the species. 

The following potential mitigation measures may also indirectly benefit vegetation:

· Monitoring of Waste Rock Stockpiles and Tailing Basin – would help ensure that water quality would meet state standards and not adversely affect cover types or ETSC species at the Project.

· Maximize the Elevation of the Category 1 and 2 Stockpile – maximizing the height of the Category 1 and 2 stockpile would reduce the footprint of this stockpile and thereby minimize direct impacts to native cover types, although it is expected that the reduction in direct impacts would be small (e.g., a few acres) because the stockpile height is already at or close to its maximum height from a geotechnical engineering perspective.

4.3.4
Cumulative Effects
The cumulative impact analysis for vegetation focuses on potential losses of ETSC plant species.  The Project would contribute to a loss of vegetative cover; however, implementation of the mitigation measures described above would minimize the impacts such that Project-related losses would not jeopardize the existence of these communities.  Therefore, there are no significant impacts to vegetation cover and a cumulative impact analysis is not warranted.  Refer to Section 4.4.4 for a discussion of potential cumulative impacts from loss of wildlife habitat.

4.3.4.1
Summary of Issue

ETSC plant species are protected under the Minnesota endangered species law (Minnesota Statute, section 84.0895) and associated rules (Minnesota Rule, part 6212.1800 to 6212.2300 and 6212.6134).  Project-related impacts to the nine ETSC plant species were identified and evaluated in Section 4.3.3.  This section evaluates the potential cumulative effects of the Project, as well as other past, present, and reasonably foreseeable future activities, on these nine ETSC plant species.

4.3.4.2
Approach to Analysis

The nine ETSC plant species found at the Mine Site were evaluated for potential cumulative effects using a semi-quantitative evaluation.  Existing information from the Minnesota NHIS and other existing data sources were used to create a distribution map for each species.  The data were compiled and mapped to analyze the number of known populations, approximate numbers of plants, proportion of statewide populations expected to be affected, habitat preference, role of disturbance in each species’ life history, sensitivity to disturbance, species distribution (i.e., range), current level of understanding for each species, and potential mitigation.  Much of this information is summarized in Table 4-3.9.

The entire state of Minnesota was used as the geographic boundary for the analysis, with a focus on the Laurentian Mixed Forest section as representative of the approximate statewide range of all nine ETSC plant species, although their North American distribution and abundance are also presented to provide context.  Data for the Laurentian Uplands subsection were analyzed to assess impacts from the Project.  

Cumulative effects related to past, present, and reasonably foreseeable future actions were evaluated.  Past and present conditions were derived from Tomorrow’s Habitat for the Wild and Rare: an Action Plan for Minnesota Wildlife (MnDNR 2006).  Land use changes (including logging and development) were described by Emmons and Olivier Resource (2006) in a cumulative effects assessment of wildlife habitat in the Mesabi Iron Range
.  Impacts in the reasonably foreseeable future (e.g., approximately 27 years, which is generally consistent with the proposed life of the Project, including construction, operations, and Closure) were also evaluated.  Potential future impacts were identified by analyzing takings permits
 as well as GIS information from the MnDNR to determine the extent of expected losses from recently permitted projects.  Species losses from the following reasonably foreseeable actions were considered:

· Proposed Minnesota Steel DRI/Steel Plant

· Proposed Minnesota Steel taconite mine and tailings basin

· Proposed Cliffs Erie railroad pellet transfer facility

· Proposed Mesabi Nugget Phase I processing facility

· Proposed Mesabi Nugget Phase II mining operation

· Proposed expansion of Peter Mitchell Mine Pits

· Proposed Mesaba Energy Power Generation (coal gasification) Station

· Proposed Minnesota Power Great River Energy Transmission Project

· Proposed Hoyt Lakes – Babbitt Connection, St. Louis County Highway Project

· ArcelorMittal East Reserve Project

· U.S. Steel Keewatin Taconite Mine and plant expansion

· LTVSMC Mine Closure

· Community growth and development

· Forestry practices on public and private lands

The Tribal cooperating agencies note that the list above is incomplete. The future development of mining by Franconia Minerals, Duluth Metals, and Encampment Resources should also be considered in this analysis. All three of these companies have already conducted drilling operations.

4.3.4.3
Existing Baseline Conditions and Past Losses

Past changes in cover types show a mixed pattern of gains and losses from the 1890s to 1990s (Table 4.3-10).  In the Laurentian Uplands subsection, no cover type containing ETSC plant species has decreased.  In the Laurentian Mixed Forest Province, lowland coniferous and upland coniferous forests experienced significant declines over this period.  Among ETSC plant species, Botrychium rugulosum is most likely to occur in the upland coniferous type (Table 4.3-11).  Caltha natans, Geocaulon lividum, and Ranunculus lapponicus are most likely to occur in the lowland coniferous type.  C. natans occupies edges of ponds and lakes in the lowland coniferous type; consequently, losses in lowland coniferous types less accurately reflect trends in this species habitat.  While there appears to be no habitat loss locally, habitat appears to have decreased statewide for these species.  

Table 4.3-10
Changes in Habitat Acreage since European Settlement 

	Habitat Type
	Laurentian Uplands Gain/Loss
1000’s of acres (%)
	Laurentian Mixed Forest
Gain/Loss
1000’s of acres (%)
	Statewide Gain/Loss
1000’s of acres

	Lowland Coniferous
	+ 40 (7.1%)
	- 1300 (-6%)
	- 1330

	Lowland Deciduous
	+ 1.7 (0.3%)
	+ 300 (1%)
	- 94

	Upland Deciduous
	+ 1.7 (0.3%)
	- 635 (-8%)
	-2180

	Upland Coniferous
	+ 24 (4.2%)
	-1473 (-47%)
	-1327

	Wetland
	+ 6.2 (1.1%)
	+ 410 (53%)
	-14,2002

	Disturbed1
	N/A
	N/A
	N/A

	Shoreline1
	N/A
	N/A
	N/A


1 
Information not available

2 
Source:  Dahl 1990 

This conclusion should be qualified by the understanding that the mapped habitat type does not precisely match the habitat actually used by an ETSC plant species.  Because ETSC plant species occupy preferred habitats within larger mapped habitat types, the impact of habitat loss may not directly correlate on a 1:1 basis to the effect on a plant species.  A reasonable assumption is that significant losses in mapped habitat types represent a trend in losses of preferred habitat types for these ETSC species.

Table 4.3-11
Preferred Habitat for ETSC Plant Species and Most Likely Associated Habitat Types (MnDNR 2009, NHIS; MnDNR 2006, Rare Species Inventory)

	Species
	Preferred Plant Species Habitat
	Corresponding Mappable Habitat Type

	Botrychium campestre
	Prairies, dunes, railroad sidings, fields
	Disturbed

	Botrychium pallidum
	Disturbed areas 
	Disturbed

	Botrychium rugulosum
	Conifer forests/openings/Disturbed areas
	Upland Coniferous

	Botrychium simplex
	Disturbed areas/lowland hardwood forest
	Lowland Deciduous and Disturbed

	Caltha natans
	Lakeshores and pond edges in deciduous and coniferous forests
	Lowland Coniferous and Lowland Deciduous

	Eleocharis nitida
	Mineral soil of wetlands with open canopy 
	Disturbed

	Ranunculus lapponicus
	Lowland conifer forests and peat bogs
	Lowland Coniferous

	Sparganium glomeratum
	Sedge meadow/poor fen/lakeshore
	Wetlands

	Torreyochloa pallida
	Pond/lake margins/lowland hardwood forest
	Lowland Deciduous


4.3.4.4
Environmental Consequences of Reasonably Foreseeable Actions on ETSC Plant Species

Future impacts to ETSC plants were evaluated by overlaying the MnDNR Division of Minerals GIS mining layer on all known populations of ETSC plant species.  These populations can contain from a few to thousands of individual plants.  Of the nine ETSC species found at the Project, only four species (Table 4.3-12) have the potential to be impacted from the reasonably foreseeable activities.  Cumulative effects on each of the ETSC species known to occur at the Mine Site are discussed below.  

Table 4.3-12
Potential Future Impacts to ETSC Plant Species Populations Occurring From Reasonably Foreseeable Activities1
	Species
	Other Projects Direct Impact (Populations)
	Other Projects Indirect Impact (Populations)
	NorthMet Project Total Impact (Populations)
	Total Known Statewide Populations
	Percent of Known  Statewide Populations Affected

	Botrychium pallidum
	5
	2
	10
	68
	25

	Botrychium rugulosum
	5
	0
	1
	61
	10

	Botrychium simplex
	4
	3
	20
	128
	21

	Sparganium glomeratum
	1
	0
	13
	144
	10


1 
Species for which no other projects are expected to have impacts are discussed in the “Proposed Action” section.

In addition to past, present, and reasonably foreseeable activities, future changes in habitat types may affect ETSC plant populations.  Forestry management has a much greater effect on habitat acreage within the range of these ETSC plant species than does mining and other land development.  The forestry impact in a single year exceeds the expected acreage loss to habitat from all permitted mining projects and land development.  Although it should be noted that forestry management offers a greater range of options for ETSC species to co-exist, whereas mining represents a complete land conversion.   Future timber harvest in the Arrowhead Region from government and private actions may affect over 42,000 acres annually.  However, it is the Tribal cooperating agencies position that forestry practices are not as destructive of habitat as mining.  Best forest management practices can enhance biodiversity whereas the impacts of mine pits, stockpiles and tailings basins do not promote diversity.   

Botrychium pallidum is widely distributed across five Canadian provinces and four border states (ME, MI, MN, MT) as well as Colorado.  This species is considered “vulnerable” by NatureServe (NatureServe 2007 and 2009) and to be of conservation concern (eFlora 2009), although Minnesota is the only state to list it as threatened or endangered.  Given that Minnesota is at the southern edge of its historical range, B. pallidum was probably never common in Minnesota.  The Project would directly impact two populations and may indirectly impact two more populations.  Other activities would directly impact five and indirectly affect two additional populations.  In total, approximately 16% of the known populations in Minnesota would be directly or indirectly affected by these activities.  Due to its small size, the species is easily overlooked and additional populations may yet be located. B. pallidum was listed as a state endangered species in 1996 when there were just six documented occurrences in Minnesota. By 2008, the number had risen to 41. Its relatively short lifespan (approximately 4 weeks from emergence to senescence) may account for the few populations documented to date.  Given its preference for disturbed sites, the cumulative effects of the Project and other reasonably foreseeable activities are not expected to jeopardize the presence of B. pallidum in Minnesota or in North America.

Botrychium rugulosum is widely distributed across three Canadian provinces and four border states (MI, MN, NY, VT) as well as Connecticut, and is only listed as threatened (Minnesota) or endangered (New York) in two states.  This species is considered “vulnerable” by NatureServe (NatureServe 2007 and 2009).  Given that Minnesota is at the southern edge of its historical range, B. rugulosum was probably never common in Minnesota.  The Project may indirectly impact one population of the species.  Other reasonably foreseeable activities would directly impact five additional populations; no additional populations would be indirectly affected.  In total, approximately 25 percent of the known populations in Minnesota would be directly or indirectly affected.  Given its tolerance for disturbance, the cumulative effects of the Project and other reasonably foreseeable activities are not expected to jeopardize the presence of B. rugulosum in Minnesota or in North America.

Botrychium simplex is widely distributed across 34 states and 10 Canadian provinces.  This species is considered “secure” by NatureServe (NatureServe 2007 and 2009).  The Project would directly impact 11 populations and may indirectly impact nine populations of the species.  Other reasonably foreseeable activities would directly impact four populations and indirectly affect three additional populations.  In total, approximately 21 percent of the known populations in Minnesota would be directly or indirectly affected.  Given its tolerance for disturbance and that the species is considered “secure,” the cumulative effects of the Project and other reasonably foreseeable activities are not expected to jeopardize the presence of B. simplex in Minnesota or in North America.

Caltha natans is more common to the Canadian provinces and Alaska with a southern range that extends into northeastern Minnesota and northwestern Wisconsin.  It is considered “secure” by NatureServe (NatureServe 2007 and 2009).  The Project would not directly impact any populations, but may indirectly affect five populations, which represent 42% of the known populations in Minnesota.  No other reasonably foreseeable activities are known to impact this species.  Further, the large number of populations discovered during the intensive surveys at the Project site suggests that either populations of this species may be under-reported overall, or that the Project site has exceptionally good habitat for unknown reasons.  The lowland/wetland habitats in which C. natans occurs are not considered rare or declining in the Laurentian Uplands region, although they are declining in the Laurentian Mixed Forest subsection (Arrowhead) and state of Minnesota overall (Table 4.3-10).  Given that the Project would not directly impact any populations, that no other reasonably foreseeable activities would impact the remaining populations, and that the species is considered “secure,” the Project and other reasonably foreseeable activities are not expected to jeopardize the presence of C. natans in Minnesota or North America.

Eleocharis nitida is widely distributed across eight Canadian provinces and six border states (AK, MI, MN, NH, VT, and WI).  It is considered “apparently secure” by NatureServe (NatureServe 2007 and 2009).  Given that Minnesota is at the southern edge of its historical range, E. nitida was probably never common in Minnesota.  The Project would directly impact four populations and may indirectly affect nine additional populations, which collectively represent approximately 29% of the known populations in Minnesota.  No other reasonably foreseeable activities are known to impact this species.  Given its tolerance for disturbance, the cumulative effects of the Project and other reasonably foreseeable activities are not expected to jeopardize the presence of E. nitida in Minnesota or North America.

It is the Tribal cooperating agencies position that too much emphasis is being placed on this species’ tolerance for disturbance “ability.” Given the fact that the Project could affect nearly one-third of populations of this species, this could jeopardize the presence of the species in Minnesota.  

Sparganium glomeratum is found in four Canadian provinces and two border states (MN and WI).  This species is considered “apparently secure” by NatureServe (NatureServe 2007 and 2009), although it is considered rare or only rarely collected in North America and is most abundant in sedge marshes and black ash swamps in Wisconsin and Minnesota near the western end of Lake Superior (eFlora 2009).  The Project would directly impact three and may indirectly affect 10 populations of this species.  Other reasonably foreseeable activities would directly impact one population and would not indirectly affect any populations.  Collectively, approximately 10 percent of the known populations in Minnesota would be directly or indirectly affected.  This species inhabits non-forested wetlands (e.g., sedge meadow, poor fen, and lakeshore).  Forest harvesting would not affect the non-forested wetland habitat of this species.  Given its tolerance for disturbance, the cumulative effects of the Project and other reasonably foreseeable activities are not expected to jeopardize the presence of S. glomeratum in Minnesota or in North America.

Again, too much emphasis is placed on the species’ “tolerance for disturbance.”

Ranunculus lapponicus, and Torreyochloa pallida are all widely distributed across North America.  They are all considered Species of Concern in Minnesota, but their populations are all considered “secure” by NatureServe (NatureServe 2007 and 2009).  These species are all at either the southern or western edges of their historic ranges in Minnesota and were likely never common in the state.  The Project would affect (directly and indirectly) between 3 percent and 9 percent of the known populations of these species in Minnesota.  No other reasonably foreseeable activities are known to impact these species.  For these reasons, the Project and other reasonably foreseeable activities are not expected to jeopardize the presence of these species in Minnesota or North America.

� 	The MCBS utilizes a four-tiered ranking system (from highest to lowest):  Outstanding, High, Moderate, and Below.  Characterization data for the Mine Site is preliminary and has not been finalized by MnDNR.  


� 	“Non-native” species are those species that have been introduced, or moved, by human activities to a location where they do not naturally occur.  “Invasive” species are non-native species that cause ecological or economic problems (e.g., outcompeting indigenous species and altering the existing ecological community) (MnDNR 2009, Invasive Species).


� 	A subsequent study was completed by Barr Engineering in 2009.  This study went beyond the EOR study by accounting for effects of human revegetation efforts and succession.  However, this study focused on wildlife species and corridors and did not address ETSC vegetation species.  Cumulative effects to wildlife corridors are discussed in Section 4.4.4. 


� 	A “takings permit” can issued by the USFWS or MnDNR to authorize activities that would result in the loss of federal or state-listed species.  
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