Draft Environmental Impact Statement (DEIS)

NorthMet Project


4.2
Wetlands

4.2.1
Existing Conditions

4.2.1.1
Introduction

Wetlands in Minnesota are protected under federal and state laws, including the Federal Clean Water Act (CWA), the Wetland Conservation Act (WCA), the Public Waters Work Permit Program, and MPCA’s Wetland Standards and Mitigation Rules (Minnesota Rules, part 7050.0186).

Although permits are required by both the state and federal agencies, the permitting processes differ in the definition of wetlands/waters that are regulated in each process.  Under the WCA regulations, ‘isolated’ wetlands are regulated, but not ‘incidental’ wetlands (i.e., a wetland created solely by actions not meant to create the wetland).  Conversely, under the federal Section 404 regulations, ‘isolated’ wetlands are not regulated, but ‘incidental’ wetlands are.  All of the wetlands on the Project site would be regulated through either the CWA or the WCA.

The required public notice for the Section 404 permit was issued by the USACE in May of 2005.  The CWA requires any state to act on requests for Section 401 Certificates within one year of the request; otherwise, the applicable CWA Section 401 requirements are waived.  The MPCA did not act on the Section 401 request during the one year timeline, subsequently the 401 certification was waived, by default, in May of 2006.  Waiver of the certification by MPCA does not affect the applicability of Minnesota Water Quality Standards to the Project.

It is the tribal cooperating agencies’ position that the public notice for the Section 404 permit should be re-issued and that the Minnesota Pollution Control Agency should be afforded the opportunity to analyze and make a determination under Section 401 of the Clean Water Act.  Significant changes in the design of the Proposed Action have occurred, and other important  information needed to determine the nature and magnitude of the Project’s impacts has been developed since the public notice was provided by the USACE in May of 2005. Adverse water quality impacts and exceedances of groundwater quality standards are predicted as a result of the proposed Project.  Additionally, the Project would lead to significant degradation of aquatic resources, including water quality standard violations in both the Partridge and Embarrass Rivers (see Table 4.1-63 for a summary of water quality impacts). MPCA should be afforded the opportunity to certify or deny certification to the Proposed Action.   
4.2.1.2
Wetland Delineation

Existing wetland resources were evaluated within the approximately 3,016-acre Mine Site as well as an additional 1,000 acres at the Plant Site and along the railroad and treated water pipeline corridors.  Potential wetland locations were determined through non-field analyses that included review of historic aerial photographs; USGS quadrangle maps; two-foot contoured topographical data; National Wetlands Inventory (NWI) maps; MnDNR color aerial infrared photography; and, where available, soils and hydrology information. It is the position of the tribal cooperating agencies that it is not possible to differentiate between rich forested peatlands, poor fens, and bogs using canopy cover alone.  Identification of the low shrub, forb and graminoid layers are required. Final wetland locations were field delineated and characterized from 2004 to 2007 (Figures 4.2-1 through Figure 4.2-4). It is the position of the tribal cooperating agencies that the current wetland delineation does not encompass all wetlands that may be affected by the Project. Because no initial determination of the Project’s area of influence (AOI) on wetlands was made, the site field surveys of wetland and other vegetation were limited to little more than the area within the Project fence. The existing characterization of wetland and other vegetation does not cover even one-half the area that might reasonably be expected to be impacted by disruption of the existing hydrology. Around the tailings basin virtually no wetland delineation has taken place although wetland impacts from inundation are likely to occur. The Army Corps  is developing a workplan to assess impacts to these additional wetlands but this workplan has not been finalized or implemented. Given the importance of this work in assessing potentially significant impacts to wetlands, it is the position of the tribal cooperating agencies that this work should be included in the DEIS to allow for a full public review. 

Soils

The soils at the Mine Site have been mapped by the USFS using the Superior National Forest Ecological Classification System.  This system utilizes Ecological Land Types (ELTs).  ELTs present at the Mine area include Lowland Loamy Moist (ELT 1), Lowland Loamy Wet (ELT 2), Lowland Organic Acid to Neutral (ELT 6), Upland Deep Loamy Dry Coarse (ELT 13), and Upland Shallow Loamy Dry (ELT 16).  With the exception of the Wahlsten-Eaglenest-Rock outcrop complex (ELT 16), all the soils associated with these ELTs are listed as hydric soils (USDA 2009).  These ELTs have been cross-correlated by the University of Minnesota with the NRCS classification as follows:

· ELT 1 – Babbitt-Bugcreek complex 0-2% slope;

· ELT 2 – Bugcreek stony loam;

· ELT 6 – Rifle-Greenwood;

· ELT 13 – Babbitt-Eaglenest complex 0-8% slopes; and

· ELT 16–Wahlsten-Eaglesnest-Rock outcrop complex, 2-8% slopes and Eveleth-Conic Rock complex.

Hydrology and Wetland Vegetation

The hydrology of the wetlands at the Mine Site has been stable over time.  Factors contributing to this stability include: 1) the lack of continuity between the bedrock and surficial aquifers within the perched wetlands; 2) slow water movement through soils causing the perched wetland water tables; 3) a slow lateral flow component that helps sustain down gradient wetlands with a continual supply of groundwater over time; 4) recharge from surrounding uplands; 5) relatively flat topography across most of the site; and 6) the high water-holding capacity of the soils (Barr 2008, Memorandum: Indirect Wetland Impacts at the Mine Site).  This is supported by a review of historical aerial photographs of wetland areas in the vicinity of the nearby Peter Mitchell Mine, where mine pit dewatering has occurred.  These surface water bodies and wetlands have not shown that a significant loss of surface water has occurred due to increased seepage loss by dewatering the Peter Mitchell Mine (Adams 2009).  Wetland hydrology at the Plant Site has been affected by the operation of the LTVSMC Tailings Basin.  Evidence suggests that hydrologic changes from Tailings Basin seepage have resulted in inundation of wetland areas immediately north of the Tailings Basin (Barr 2008; Lined Tailings Basin Alternative – EIS Data Request).

Tribal cooperating agencies strongly object to the characterization of the hydrology at the mine site presented in the previous paragraph. It is the Tribal cooperating agencies’ position that the methodology used in the Adams 2009 email is not adequate for characterization of pit dewatering impacts to wetlands (GLIFWC 2009, Memorandum to Jon Ahlness and Stuart Arkley: Photographic evidence for pit impacts to wetland hydrology. April 24, 2009). Problems with the methodology used in the email include:

1. Lack of recognition that aerial photos are a very imprecise measure of surface water level.

2. Photographs presented in the paper show that the Peter Mitchell pits are mostly flooded. Therefore there is little or no stress on surrounding wetlands at the time.

3. Lack of consideration of the topographic relationship of the landscape features including the depth of the Peter Mitchell Pits (P-M Pits approximately 80 feet deep, PolyMet pits approximately 800 feet deep).

4. Lack of recognition that some changes in groundwater hydrology would not be evidenced by the large changes in surface water level that could be detected by aerial photography.

5. Dependence on  wetland soil conductivity values that are extremely low and for which supporting source citation in the professional literature cannot be found.

The PDEIS appears to rely on “best professional judgment” for estimating impacts due to hydrologic disruption without incorporating specific knowledge of the ecological requirements of culturally significant wetland vegetation such as cedar, and without requiring sufficient background data regarding groundwater.  A “best professional judgment” approach is being used  as a replacement for data-based scientific analysis of potential impacts. Quantitative methods for estimating the impacts of drawdown and inundation on wetland hydrology exist, have been used at other mine sites, and  can be used in addition to professional judgment. 

The soils, hydrology and overall high quality water (low in nutrients) have generally resulted in stable wetland systems comprised in large part by bog communities represented by open and coniferous bogs, shrub carr/alder thicket dominated by alder and willows, and forested swamp communities comprised of hardwood and coniferous trees. 
Tribal cooperating agencies take the position that subsurface flow through upland soils likely provides the micro nutrients necessary for rich forested peatlands, cedar swamps and poor fens found in the mine site area.  Many of the wetlands that have been identified during delineation as "perched bogs"  are actually cedar swamps, northern wet ash swamps, forested rich peatlands, northern alder swamps, and poor fens, all of which require groundwater inputs.  Indirect impacts to communities that require groundwater inflow have not been determined, but would likely be significantly different than expected impacts from the Project to perched bogs.
Wildlife habitat type mapping within the Mine Site occurred in 2004.  Habitats were characterized based on whether the area was upland or wetland using the USFWS Cowardin Classification System as a guide (Cowardin et al. 1979).  The general wetland habitat areas were mapped based primarily on the presence of aerial photographic signatures represented by observed wetland vegetation communities.  During this initial field habitat survey sampling effort, portions of approximately one-half of the wetland habitats within the study area were observed.

Based on the habitat mapping, wetland field delineation/mapping was performed in 2004, and supplemented in 2005, 2006, and 2007 (RS14, Barr 2006; RS14 Addendum 01, Barr 2007).  These investigations delineated and mapped the portion of each wetland located within the Mine and Plant Sites, rather than the entire wetland.  In total, PolyMet delineated 76 wetland areas covering 1,302 acres within an overall area of approximately 3,016 acres within the Mine Site, and an additional 57 acres in eight wetlands along the rail line.  In addition, portions of 52 wetlands were delineated within the Tailings Basin drain system, Tailings Basin mitigation, treated water pipeline, and Dunka Road areas (Table 4.2-3, Figures 4.2-1 through 4.2-4).  The wetland delineations were based on the 1987 USACE Wetland Delineation Manual.  A description of these wetlands is provided below.

Mine Site

The wetland delineation identified 1,302 acres of wetlands within the Mine Site (Figure 4.2-1).  The majority of the wetlands are in complexes that either lie in the floodplain of the Partridge River or are tributary to the Partridge River, including:

· Coniferous bog and open bog communities – 938 acres;

· Shrub carr/alder thicket wetland communities – 155 acres ;

· Forested swamp (hardwood and coniferous) communities – 120 acres;

· Wet/sedge meadow communities – 49 acres; and

· Shallow marshes – 39 acres.

A bog is a peatland that is nutrient poor because it lacks access to substantial quantities of mineral-rich ground waters (Brinson 1993).  Shrub carr and alder thickets are wetlands in which the upper most stratum of vegetation is comprised primarily of shrubs. Tribal cooperating agencies take the position that northern alder swamps (FPn73) "occur in settings that receive mineral rich surface or subsurface flow, which is maintains surface water with nearly neutral pH." (MN DNR  Field Guide to the Native Plant Communities of Minnesota, the Laurentian Mixed Forest Province, pg 205.) Swamps are emergent wetlands in which the upper most stratum of vegetation is comprised primarily of trees.  Sedge meadows are wetlands dominated by plants in the Cyperaceae family. Tribal cooperating agencies take the position that "Surface water in Northern Wet Meadow/Carrs is derived from runoff, stream flow, and groundwater sources, it has a circumneutral pH (6.0 - 8.0) and high mineral and nutrient content. " (MN DNR  Field Guide to the Native Plant Communities of Minnesota, the Laurentian Mixed Forest Province, pg 292.) Marshes are wetlands with emergent, herbaceous vegetation. Tribal cooperating agencies take the position that Northern mixed cattail marshes "develop in areas occupied by fens or wet meadows following fires-usually during severe droughts-that remove accumulated peat from the fen or meadow". (MN DNR  Field Guide to the Native Plant Communities of Minnesota, the Laurentian Mixed Forest Province, pg 298.)
The coniferous bog and open bog communities make up the majority of the wetlands at the Mine Site.  Black spruce, tamarack, and balsam fir are the dominant canopy tree conifers.  White cedar and deciduous swamp birch are also occasionally found in this community.  Tribal cooperating agencies take the position that this canopy cover depicts a northern rich spruce swamp (FPn62) which requires groundwater.  Balsam fir and white cedar are both rich forest indicator species. Shrubs are usually ericaceous (belonging to the heath family) and/or speckled alder and raspberry.  Sphagnum moss comprises an almost continuous mat with interspersed, nondominant forbs such as bunchberry and blue bead lily along with sedges and grasses. Tribal cooperating agencies take the position that bunchberry and blue bead lily are both indicator species in the forb layer of mineral rich peatlands (MN DNR  Field Guide to the Native Plant Communities of Minnesota, the Laurentian Mixed Forest Province, pg 317). Hydrologically, this complex is characterized by a stable water table (RS44, Barr 2006).  Tribal cooperating agencies take the position that a stable water table in NE MN is typically the result of groundwater inputs in periods of low precipitation. All but one (wetland ID 27, Table 4.2-3) of the coniferous bog community wetlands identified at the Mine Site are rated as high quality in accordance with the Minnesota Routine Assessment Method for Evaluating Wetland Functions (MnRAM 3.0).  Wetland 27 has some fill and therefore was rated as moderate quality. Tribal cooperating agencies take the position that the canopy cover and herbaceous layer noted above indicate significant groundwater inputs to the wetland communities.

The shrub communities are mostly alder thickets, with some willow and raspberry, and generally have a sparse tree canopy.  Occasionally, balsam fir and paper birch were observed along the perimeter of the wetlands.  Grasses, sedges, rushes, and some ferns comprise most of the ground story vegetation with some areas of sphagnum moss.  Hydrologically, this community appears to be characterized by prolonged periods of shallow inundation with the water table dropping 6-12 inches below the ground during dry periods (RS44, Barr 2006).  Soils are typically fibric (i.e., the least decomposed of the peats and containing un-decomposed fibers) and hemic peat (i.e., peat that is somewhat decomposed) at the surface underlain by bedrock or mineral soils.  All of these wetlands are rated as high quality.

The forested swamp communities are comprised of a mix of coniferous (conifers) and deciduous (hardwood) dominated communities.  Common trees include black spruce, tamarack, and balsam fir, with some white cedar, black ash, paper birch, and aspen present.  The shrub canopy is comprised of speckled alder, willows, and raspberry.  Grasses and sedges comprise a majority of the ground story with occasional sphagnum moss.  Soils include organic and mineral soils.  Some hydrologic observations indicate a greater level of hydrologic fluctuation in the forested swamp community than in the larger bog wetlands, with saturation near the surface early in the growing season and a lower water table in late summer (RS44, Barr 2006).  All of these wetlands are rated as high quality.

Sedges, grasses, and bulrushes dominate wet meadow and sedge meadow communities.  Soils are organic at the surface and underlain with mineral soils.  These plant communities typically have saturated or inundated water levels for prolonged periods during the growing season (RS44, Barr 2006).  Two of these communities, situated between Dunka Road and the railroad, are rated moderate quality, while the others are rated as high quality. 

Approximately one-half of the shallow marsh communities at the Mine Site have resulted from artificial impoundments by roads, railroads, and beaver.  These wetlands are dominated by cattails, bulrushes, sedges, and grasses.  Soils are usually organic at the surface underlain by mineral soils.  Inundation with one to four inches of water is common throughout most of the growing season except during dry periods.  Six of these shallow marshes are rated as high quality and four as moderate quality.  Hydrologic disturbance in these four wetlands is primarily responsible for the moderate quality rating.

Plant Site

The existing Tailings Basin is an actively permitted waste storage facility and is therefore not subject to state and federal wetland regulations.  No expansion of the Tailings Basin beyond the existing permitted facility is proposed under the Proposed Action.  A Tailings Basin drainage system, however, would need to be constructed to collect seepage and return the seepage water to the basin.  Existing wetland resources mapped around the Tailings Basin are shown in Figure 4.2-2 and consist largely of deep marsh with dead black spruce trees scattered throughout resulting from seepage from the basin (Barr 2008, Memorandum: Wetland Impacts – Tailings Basin Mitigation Alternative).  Other smaller wetland areas are comprised of shallow marsh, wet meadow, shrub carr, coniferous swamp, and open water.  The existing wetlands differ from the wetlands that occupied the area prior to the construction of the Tailings Basin.  Historical aerial photographs (1940 and 1948) indicate the presence of large wetland complexes that were a mixture of forested and shrub/scrub wetlands, which were primarily saturated to the surface with minimal open water areas (Barr 2008, Memorandum: Final Tailings Basin Alternative).  Past disturbances that have affected the hydrology and vegetative characteristics of the wetlands in the vicinity of the Tailings Basin include seepage from the Tailings Basin along with beaver dams, culverts, road construction, parking areas, railroad embankments, and diversion of flowages (Barr 2008, Memorandum: Wetland Impacts – Tailings Basin Mitigation Alternative, revised). Tribal cooperating agencies take the position that the approximately 5,700 (RS13B) gallons per minute of tailings water released by past mine waste disposal activity has likely had a far greater influence on the hydrology of the area than beaver dams or transportation features.

Rail Line

The proposed rail connection includes approximately one mile of rail line that would connect the existing Cliffs Erie railway to the Processing Plant.  There are eight wetlands located in the vicinity of the proposed rail connection totaling 57 acres (Figure 4.2-3).  Shallow marsh comprises 36 acres (64%), and shrub carr 19 acres (33%) of the existing wetlands adjacent to the rail line.  The wetlands are rated as high quality.

Treated Water Pipeline and Dunka Road Improvements

A treated water pipeline from the Mine Site to the Plant Site would be constructed to facilitate utilization of the mine pit dewatering and stockpile drainage water.  In addition, the existing Dunka Road would be upgraded to handle the necessary mine traffic.  The wetlands in the vicinity of the treated water pipeline and Dunka Road improvements consist of coniferous swamp, shrub carr, shallow marsh and deep marsh, and open water (Table 4.2-3 and Figure 4.2-4).

4.2.1.3
Wetland Classification System

Wetlands at the Project were classified using the Circular 39 system (Shaw and Fredine 1971); the Cowardin Classification System (Cowardin et al. 1979); and the Eggers and Reed (1997) wetland classification systems (Table 4.2-1).  The Eggers and Reed Classification system (1997), used under the WCA (Table 4.2-1), was selected for consistent use in this DEIS.

Table 4.2-1
Wetland Classification System Descriptors

	Wetland Plant

Community Types1
	Classification of Wetlands and Deep Water Habitat of the U. S.2 
	Fish and Wildlife Service Circular 393

	Shallow, Open Water
	Palustrine or lacustrine, littoral; aquatic bed; submergent, floating and floating-leaved
	Type 5: Inland open fresh water

	Deep Marsh
	Palustrine or lacustrine, littoral; aquatic bed; submergent, floating-leaved; and emergent; persistent and non-persistent
	Type 4: Inland deep fresh marsh

	Shallow Marsh
	Palustrine; emergent; persistent and non-persistent
	Type 3: Inland shallow fresh marsh

	Sedge Meadow
	Palustrine; emergent; and narrow-leaved persistent
	Type 2: Inland fresh meadow

	Fresh (Wet) Meadow
	Palustrine; emergent; broad- and narrow-leaved persistent
	Type 1:  Seasonally flooded basin or flat

Type 2:  Inland fresh meadow

	Wet to Wet-Mesic Prairie
	Palustrine; emergent; broad- and narrow-leaved persistent
	Type 1:  Seasonally flooded basin or flat

Type 2:  Inland fresh meadow

	Calcareous Fen
	Palustrine; emergent; narrow-leaved persistent; and scrub
	Type 2:  Inland fresh meadow

	Open Bog
	Palustrine; moss/lichen; and scrub/shrub; broad-leaved evergreen
	Type 8:  Bog

	Coniferous Bog
	Palustrine; forested; needle-leaved evergreen and deciduous
	Type 8:  Bog

	Shrub-Carr
	Palustrine; scrub/shrub; broad-leaved deciduous
	Type 6:  Shrub swamp

	Alder Thicket
	Palustrine; scrub/shrub; broad-leaved deciduous
	Type 6:  Shrub swamp

	Hardwood Swamp
	Palustrine; forested; broad-leaved deciduous
	Type 7:  Wooded swamp

	Coniferous Swamp
	Palustrine; forested; needle-leaved deciduous and evergreen
	Type 7:  Wooded swamp

	Floodplain Forest
	Palustrine; forested; broad-leaved deciduous
	Type 1:  Seasonally flooded basin or flat

	Seasonally Flooded Basin
	Palustrine; flat; emergent; persistent and non-persistent
	Type 1:  Seasonally flooded basin or flat


Source:  1 Eggers and Reed 1997; 2 Cowardin et al. 1979; 3 Shaw and Fredine 1971.
4.2.1.4
Wetland Functional Assessment

Wetlands can serve many functions, including ground water recharge/discharge, flood storage and alteration/attenuation, nutrient and sediment removal/transformation, toxicant retention, fish and wildlife habitat, wildlife diversity/abundance for breeding migration and wintering, shoreline stabilization, production export, aquatic diversity/abundance and support of recreational activities.  Both the USACE and WCA use MnRAM 3.0 for quantifying wetland functions and values in Minnesota.

The wetland functions that were typically most applicable to the Mine Site include: 

· maintenance of characteristic hydrologic regime; 

· maintenance of wetland water quality;

· wildlife habitat; and 

· downstream water quality.

Landscape characteristics are also important for evaluating wetland functions within the Project area.  Key landscape wetland characteristics considered in rating functional quality in the MnRAM 3.0 assessment are provided in Table 4.2-2.
Table 4.2-2
Key Landscape Factors Influencing Wetland Functional Scores in MnRAM 3.0

	MnRAM 3.0 Factor
	Role in Wetland Function and Quality

	Wetland or Lake Outlet Characteristics
	Outlets influence flood attenuation, downstream water quality, and other hydrologic processes

	Watershed and Adjacent Land Uses and Condition
	Adjacent land uses influence wetland hydrology, sediment and nutrient loading to wetlands, connectivity for wildlife habitat, and other factors

	Soil Condition
	Soil condition influences plant community type, vegetative diversity, overall wetland quality and productivity (trophic state)

	Erosion and Sedimentation
	Influences downstream water quality, trophic state of wetlands, vegetative diversity, and overall wetland quality

	Wetland Vegetative Cover and Vegetation Types
	Influences vegetative diversity and wildlife habitat as well as hydrologic characteristics (e.g., evapotranspiration or resistance to flow in floodplain wetlands)

	Wetland Community Diversity and Interspersion
	Influences the vegetative diversity and overall wetland quality as well as value for wildlife habitat

	Human Disturbance (both past and present)
	Mining, logging, road-building, stream channelization, and other alterations to the landscape


Source:  MnRAM 3.0

These broader landscape factors were applied and evaluated on a larger scale than a single wetland because there are soil and vegetation similarities within the sub-watersheds that are characteristic of large groups of similar wetland types.  Human disturbance factors were also similar across broad areas, notably that the majority of the Mine Site is relatively undisturbed by humans and the limited disturbance that does exist is due to logging.  Other local factors were considered for each wetland or small groups of wetlands.  Summaries of the vegetative diversity/integrity and overall functional quality rating (low, medium, or high) for each delineated wetland within the Project are tabulated in Table 4.2-3.  The plant community diversity/integrity ratings incorporate two principal components: integrity and diversity (MnRAM 3.0).  Diversity refers to species richness (i.e. number of plant species).  The more floristically diverse a community is, the higher the rating.  Integrity refers to the condition of the plant community in comparison to the reference standard for that community.  The degree and type of disturbance typically play an important role in the diversity/integrity rating.

4.2.2
Impact Criteria

Determination of the potential impacts on wetland communities is based on the functions and values of the particular wetland.  A wetland analysis evaluates the functions (i.e., physical, biological, and chemical processes) and values (i.e., processes or attributes valuable to society) of a wetland.  Potential physical impacts affecting a wetland’s ability to perform its functions and values are then evaluated to determine the level of potential impact.

Wetland impacts may be direct or indirect.  The portions of wetlands directly affected by excavation or filling for mining activities would no longer have any wetland functions or values or would not be considered wetland after the mining activity has occurred.  Wetlands that are not filled or excavated, but have a reduced function or value, would be considered indirectly affected.  The most likely types of indirect impact on the functions and values of remaining wetlands at the Mine Site include fragmentation from haul road construction and indirect hydrological impacts that may result in a conversion of one wetland type to another or the conversion of a wetland to an upland.  Other likely impacts include dust accumulation and vehicle emissions and noise.

4.2.3
Environmental Consequences 

4.2.3.1
Proposed Action

The Proposed Action includes direct and indirect impacts at the Mine Site, along the transportation corridor (i.e., rail line, water pipeline, and Dunka Road), and at the Plant Site (i.e.  specifically the Tailings Basin drainage system).  This section describes both direct and indirect impacts within each of these areas and a summary of wetland impacts by project period or time frame.
  

Potential Direct Wetland Impacts

The direct wetland impacts estimated within the designated proposed Project impact areas would be the result of excavation, filling, or other activities that would result in wetland loss and loss of wetland functions and values.  Direct wetland impacts are estimated at 850 acres.  Direct impacts to specific Project areas are described in Table 4.2-3.

Mine Site Direct Wetland Impacts

A total of 76 wetlands are located within the Mine Site comprising 1,302 total acres.  Of these, 59 wetlands, totaling 804 acres, would be directly impacted.  The locations of the wetlands impacted at the Mine Site are shown in Figure 4.2-5.  Table 4.2-3 lists the impacted Mine Site wetlands and their community types.  

The impacted wetlands would include a number of different types.  The most common wetland types are coniferous bog (509 acres) and open bog communities (76 acres).  These two communities comprise 73% of the wetland area impacted at the Mine Site (Table 4.2-4). Tribal cooperating agencies disagree. The wetland delineation study (RS14, Appendix A) identified over 390 acres of wetland community with a significant white cedar component. For example, wetland ID-48 (Table 4.2-3) was identified in delineation reports as dominated by white cedar. White cedar is an indicator of mineral rich waters. Renaming wetland ID-48 as a coniferous bog, as was done in Table 4.2-3, does not make that community a bog. Cedar dominated wetlands are cedar swamps, not bogs. The significance of this is that, bogs tend to be precipitation fed while swamps tend to be groundwater fed. Data from the wetland delineations (RS14) suggest that bogs are not the most prevalent wetland type.  In fact, it appears that wetlands that require groundwater inputs: forested rich peatlands and poor fens are the most prevalent. 

Table 4.2-3
Total Projected Direct and Indirect Wetland Impact Detail

	Project Area
	Wetland ID
	Dominant Circular 39 Type
	Total Wetland Area (acres)
	Projected Direct Wetland Impacts (acres)
	Projected Indirect Wetland Impacts (acres)
	Dominant Community Type
	Vegetative Diversity/ Integrity
	Overall Wetland Quality
	Existing Disturbance Level
	Existing Disturbance Type
	Wetland Origin
	Field Delineated
	Impact Type (Direct/Indirect)

	Mine Site
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mine Site
	1
	3
	0.4
	0.4
	0.0
	shallow marsh
	Moderate
	Moderate
	High
	Impounded
	Natural
	Y
	Direct

	Mine Site
	3
	3
	0.4
	0.4
	0.0
	shallow marsh
	Moderate
	Moderate
	High
	Impounded
	Natural
	N
	Direct

	Mine Site
	5
	2
	0.6
	0.6
	0.0
	wet meadow
	High
	High
	Low
	N/A 
	Natural
	Y
	Direct

	Mine Site
	6
	3
	0.6
	0.6
	0.0
	shallow marsh
	Moderate
	Moderate
	High
	Impounded
	Natural
	Y
	Direct

	Mine Site
	7
	2
	0.1
	0.1
	0.0
	wet meadow
	Moderate
	Moderate
	High
	Impounded
	Natural
	N
	Direct

	Mine Site
	8
	2
	6.2
	6.2
	0.0
	sedge meadow
	Moderate
	Moderate
	High
	Impounded/Fill
	Natural
	Y
	Direct/Indirect

	Mine Site
	9
	3
	1.8
	0.5
	0.0
	shallow marsh
	High
	High
	Moderate
	Impounded
	Natural
	Y
	Direct

	Mine Site
	10
	2
	1.2
	1.2
	0.0
	sedge meadow
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	11
	8
	8.9
	0.0
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	12
	6
	0.1
	0.0
	0.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	13
	2
	5.0
	0.3
	0.0
	wet meadow
	High
	High
	High
	Impounded
	Natural
	Y
	Direct

	Mine Site
	14
	2
	0.3
	0.3
	0.0
	wet meadow
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	15
	8
	2.8
	0.0
	2.8
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	16
	3
	0.3
	0.2
	0.1
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	18
	3
	18.9
	18.9
	0.0
	shallow marsh
	High
	High
	Moderate
	Impounded
	Natural
	Y
	Direct

	Mine Site
	19
	3
	1.7
	1.7
	0.0
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	20
	2
	21.9
	21.3
	0.6
	sedge meadow
	High
	High
	Low
	 N/A
	Natural
	N
	Direct/Indirect

	Mine Site
	22
	3
	2.5
	0.0
	0.0
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	24
	6
	0.8
	0.8
	0.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	25
	8
	2.0
	0.0
	2.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	27
	8
	1.1
	1.1
	0.0
	coniferous bog
	Moderate
	Moderate
	High
	Road Fill
	Natural
	Y
	Direct

	Mine Site
	29
	3
	12.0
	2.3
	9.7
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	32
	8
	69.9
	63.6
	6.3
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	33
	6
	23.9
	8.5
	15.5
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	34
	6
	1.0
	1.0
	0.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	37
	6
	2.4
	2.4
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	N
	Direct

	Mine Site
	43
	6
	8.3
	8.3
	0.1
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct/Indirect

	Mine Site
	44
	6
	3.3
	2.0
	1.3
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	45
	6
	30.6
	20.6
	10.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct/Indirect

	Mine Site
	47
	8
	0.5
	0.5
	0.0
	open bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	48
	8
	98.4
	40.2
	58.2
	 cedar swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct/Indirect

	Mine Site
	51
	6
	2.9
	2.9
	0.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	52
	6
	3.9
	2.7
	1.1
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	53
	6
	24.2
	2.7
	0.5
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	54
	6
	4.9
	0.0
	0.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	55
	6
	3.9
	3.6
	0.3
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	56
	8
	2.8
	0.0
	2.8
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	57
	7
	78.0
	54.7
	0.0
	coniferous swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	58
	6
	33.3
	0.1
	0.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	60
	6
	6.0
	6.0
	0.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Table 4.2-3
Total Projected Direct and Indirect Wetland Impact Detail (cont.)

	Project Area
	Wetland ID
	Dominant Circular 39 Type
	Total Wetland Area (acres)
	Projected Direct Wetland Impacts (acres)
	Projected Indirect Wetland Impacts (acres)
	Dominant Community Type
	Vegetative Diversity/ Integrity
	Overall Wetland Quality
	Existing Disturbance Level
	Existing Disturbance Type
	Wetland Origin
	Field Delineated
	Impact Type (Direct/Indirect)

	Mine Site
	61
	7
	0.5
	0.0
	0.0
	coniferous swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	62
	8
	12.1
	0.0
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	64
	7
	0.3
	0.0
	0.0
	hardwood swamp
	High
	High
	Low
	 N/A
	Natural
	N
	Direct

	Mine Site
	68
	7
	20.1
	7.3
	12.8
	hardwood swamp
	High
	High
	Low
	 N/A
	Natural
	N
	Direct

	Mine Site
	72
	7
	1.4
	0.6
	0.8
	coniferous swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	74
	7
	6.1
	6.1
	0.0
	hardwood swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	76
	8
	3.4
	2.4
	1.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	77
	8
	13.0
	7.8
	5.2
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	78
	8
	0.8
	0.8
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	79
	8
	2.4
	0.0
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	80
	8
	0.3
	0.3
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	81
	7
	1.7
	1.2
	0.5
	coniferous swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	82
	8
	61.5
	60.2
	1.4
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct/Indirect

	Mine Site
	83
	8
	4.0
	3.7
	0.3
	open bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	84
	8
	1.3
	1.3
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	85
	8
	1.4
	1.4
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	86
	8
	2.5
	2.5
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	88
	8
	5.6
	4.0
	1.6
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	N
	Direct/Indirect

	Mine Site
	90
	8
	184.7
	71.9
	112.8
	open bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct/Indirect

	Mine Site
	95
	8
	2.5
	2.5
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	N
	Direct

	Mine Site
	96
	8
	17.3
	16.4
	0.9
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct/Indirect

	Mine Site
	97
	8
	3.5
	1.7
	1.9
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	N
	Direct/Indirect

	Mine Site
	98
	8
	15.5
	15.5
	0.0
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	99
	8
	1.4
	0.6
	0.9
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	100
	8
	192.3
	117.7
	25.6
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct/Indirect

	Mine Site
	101
	8
	15.1
	7.2
	7.9
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	103
	8
	125.9
	116.4
	9.5
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct/Indirect

	Mine Site
	104
	8
	3.6
	3.1
	0.5
	coniferous bog
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	105
	8
	15.5
	0.0
	0.0
	coniferous bog
	High
	High
	Moderate
	Logged
	Natural
	Y
	Direct

	Mine Site
	107
	8
	65.8
	42.1
	23.7
	coniferous bog
	High
	High
	Low
	 N/A 
	Natural
	Y
	Direct

	Mine Site
	109
	6
	6.0
	6.0
	0.0
	alder thicket
	High
	High
	Low
	Partly cleared
	Natural
	Y
	Direct

	Mine Site
	114
	8
	0.7
	0.7
	0.0
	coniferous bog
	High
	High
	Low
	 N/A 
	Natural
	Y
	Direct

	Mine Site
	120
	3
	0.6
	0.6
	0.0
	shallow marsh
	Moderate
	Moderate
	Moderate
	Impounded
	Natural
	Y
	Direct

	Mine Site
	200
	7
	6.4
	6.4
	0.0
	hardwood swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	201
	2
	13.5
	13.5
	0.0
	wet meadow
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site
	202
	7
	5.7
	5.7
	0.0
	coniferous swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Mine Site Total
	76
	 
	1301.8
	804.1
	318.1
	 
	52High 

7 Medium
	52 High

 7 Medium
	 
	 
	 
	 
	 

	Table 4.2-3
Total Projected Direct and Indirect Wetland Impact Detail (cont.)

	Project Area
	Wetland ID
	Dominant Circular 39 Type
	Total Wetland Area (acres)
	Projected Direct Wetland Impacts (acres)
	Projected Indirect Wetland Impacts (acres)
	Dominant Community Type
	Vegetative Diversity/ Integrity
	Overall Wetland Quality
	Existing Disturbance Level
	Existing Disturbance Type
	Wetland Origin
	Field Delineated
	Impact Type (Direct/Indirect)

	Transportation Corridor
	
	
	
	
	
	
	
	
	
	
	
	

	Railroad
	R-1
	2
	1.1
	0.0
	0.0
	wet meadow
	High
	High
	Moderate
	Road fill
	Natural
	Y
	None 

	Railroad
	R-2
	3
	1.7
	0.0
	0.0
	shallow marsh
	High
	High
	Moderate
	Road fill
	Natural
	Y
	None 

	Railroad
	R-3
	7
	0.6
	0.1
	0.0
	hardwood swamp
	High
	High
	Moderate
	Road fill
	Natural
	Y
	Direct 

	Railroad
	R-4
	6
	3.5
	0.2
	0.0
	shrub carr
	High
	High
	Low
	 N/A 
	Natural
	Y
	Direct 

	Railroad
	R-5
	3
	24.4
	0.0
	0.0
	shallow marsh
	High
	High
	Moderate
	Impounded
	Natural
	Y
	None 

	Railroad
	R-6
	3
	10.4
	0.0
	0.0
	shallow marsh
	High
	High
	Low
	  N/A
	Natural
	Y
	None 

	Railroad
	R-7
	6
	12.1
	0.0
	0.0
	shrub carr
	High
	High
	Moderate
	Impounded
	Natural
	Y
	None 

	Railroad
	R-8
	6
	3.0
	0.0
	0.0
	shrub carr
	High
	High
	Moderate
	Impounded
	Natural
	Y
	None 

	Railroad Subtotal
	8
	 
	56.8
	0.3
	0.0
	 
	8 High
	8 High
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Dunka Road & Water Pipeline
	4000
	3
	 
	0.8
	0.0
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4001
	3
	 
	0.5
	0.0
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4002
	3
	 
	0.3
	0.0
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	22
	3
	 
	0.5
	0.0
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4004
	3
	 
	0.0
	0.0
	shallow marsh
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4005
	4
	 
	0.3
	0.0
	deep marsh
	Moderate
	Moderate
	Moderate
	Impounded
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4006
	5
	 
	0.1
	0.0
	open water
	Moderate
	Moderate
	Moderate
	Impounded
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4007
	6
	 
	0.9
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4008
	6
	 
	1.3
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4009
	6
	 
	0.0
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4010
	6
	 
	0.7
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4011
	6
	 
	1.3
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4012
	6
	 
	0.1
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4013
	6
	 
	0.9
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4014
	6
	 
	0.3
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4015
	6
	 
	0.2
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	54
	6
	 
	0.5
	0.0
	alder thicket
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4017
	6
	 
	0.0
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Table 4.2-3
Total Projected Direct and Indirect Wetland Impact Detail (cont.)

	Project Area
	Wetland ID
	Dominant Circular 39 Type
	Total Wetland Area (acres)
	Projected Direct Wetland Impacts (acres)
	Projected Indirect Wetland Impacts (acres)
	Dominant Community Type
	Vegetative Diversity/ Integrity
	Overall Wetland Quality
	Existing Disturbance Level
	Existing Disturbance Type
	Wetland Origin
	Field Delineated
	Impact Type (Direct/Indirect)

	Dunka Road & Water Pipeline
	4018
	6
	 
	0.2
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4019
	6
	 
	0.3
	0.0
	shrub carr
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4021
	7
	 
	0.5
	0.0
	coniferous swamp
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline
	4023
	deepwater
	 
	0.5
	0.0
	deepwater
	High
	High
	Low
	 N/A
	Natural
	Y
	Direct

	Dunka Road & Water Pipeline Subtotal
	22
	 
	 
	9.8
	0.0
	 
	2 Moderate 20 High
	2 Moderate 20 High
	 
	 
	 
	 
	 

	Transportation Corridor Total
	
	
	
	10.1
	0.0
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tailings Basin
	
	
	
	
	
	
	
	
	
	
	
	
	

	East Basin
	T1
	5
	 
	0.2
	0.0
	open water
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	East Basin
	T2
	5
	 
	0.9
	0.0
	open water
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	East Basin
	T3
	2
	 
	0.1
	0.0
	wet meadow
	Low
	Low
	High
	Ditch
	Created
	Y
	Direct

	East Basin
	T4
	2
	 
	1.0
	0.0
	wet meadow
	Low
	Low
	High
	Road Fill
	 
	 
	 

	East Basin
	T5
	2
	 
	0.2
	0.0
	wet meadow
	Low
	Low
	High
	Road Fill
	Created
	Y
	Direct

	East Basin
	T6
	6
	 
	0.1
	0.0
	shrub carr
	Low
	Low
	High
	Road Fill
	Created
	Y
	Direct

	East Basin
	T7
	3
	 
	0.9
	0.0
	shallow marsh
	Low
	Low
	High
	Impounded
	Created
	Y
	Direct

	East Basin
	T8
	2
	 
	0.0
	0.0
	wet meadow
	Low
	Low
	High
	Seepage
	Created
	Y
	Direct

	East Basin
	T9
	2
	 
	0.4
	0.0
	wet meadow
	Low
	Low
	High
	Seepage
	Created
	Y
	Direct

	East Basin
	T10
	5
	 
	1.5
	0.0
	open water
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	East Basin
	T11
	5
	 
	1.0
	0.0
	open water
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	East Basin
	T12
	3
	 
	0.4
	0.0
	shallow marsh
	Low
	Low
	High
	Impounded
	Created
	Y
	Direct

	East Basin
	T13
	4
	 
	0.6
	0.0
	deep marsh
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	East Basin
	T14
	4
	 
	10.1
	0.0
	deep marsh
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	East Basin
	T15
	3
	 
	1.7
	0.0
	shallow marsh
	Low
	Low
	High
	Impounded
	Created
	Y
	Direct

	East Basin 
	T31
	7
	 
	0.0
	0.0
	coniferous swamp
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	East Basin Subtotal
	16
	 
	
	19.1
	0.0
	 
	 16 Low
	16 Low
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Buttress Area
	T16
	4
	 
	4.5
	0.0
	deep marsh
	Low
	Low
	High
	Ditch
	Created
	Y
	Direct

	Buttress Area
	T17
	7
	 
	0.0
	0.0
	coniferous swamp
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T18
	4
	 
	1.1
	0.0
	deep marsh
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T19
	4
	 
	7.3
	0.0
	deep marsh
	Low
	Low
	High
	Ditch/Impounded
	Natural
	Y
	Direct

	Buttress Area
	T20
	7
	 
	0.5
	0.0
	coniferous swamp
	Low
	Low
	High
	N/A
	Natural
	Y
	Direct

	Buttress Area
	T21
	6
	 
	0.5
	0.0
	shrub carr
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T23
	7
	 
	0.2
	0.0
	coniferous swamp
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T24
	7
	 
	0.1
	0.0
	coniferous swamp
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T25
	6
	 
	0.0
	0.0
	shrub carr
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T26
	6
	 
	0.7
	0.0
	shrub carr
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T27
	7
	 
	0.0
	0.0
	coniferous swamp
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T28
	6
	 
	0.0
	0.0
	shrub carr
	Low
	Low
	High
	N/A
	Natural
	Y
	Direct

	Buttress Area
	T29
	2
	 
	<0.1
	0.0
	wet meadow
	Low
	Low
	High
	Ditch
	Created
	Y
	None

	Table 4.2-3
Total Projected Direct and Indirect Wetland Impact Detail (cont.)


	Project Area
	Wetland ID
	Dominant Circular 39 Type
	Total Wetland Area (acres)
	Projected Direct Wetland Impacts (acres)
	Projected Indirect Wetland Impacts (acres)
	Dominant Community Type
	Vegetative Diversity/ Integrity
	Overall Wetland Quality
	Existing Disturbance Level
	Existing Disturbance Type
	Wetland Origin
	Field Delineated
	Impact Type (Direct/Indirect)

	Buttress Area
	T30
	4
	 
	0.0
	0.0
	deep marsh
	Low
	Low
	High
	Impounded
	Natural
	Y
	Direct

	Buttress Area
	T32
	4
	
	1.3
	0.0
	deep marsh
	Low
	Low
	High
	Ditch/Impounded
	Natural
	Y
	Direct

	Buttress Area
	T33
	3
	
	0.7
	0.0
	shallow marsh
	Low
	Low
	High
	Ditch/Impounded
	Natural
	Y
	Direct

	Buttress Area
	T34
	6
	
	0.1
	0.0
	shrub carr
	Low
	Low
	High
	Ditch/Impounded
	Natural
	Y
	Direct

	Buttress Area Subtotal
	17
	 
	
	16.9
	0.0
	 
	17 Low
	17 Low
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tailings Basin Drain System
	None
	None
	0.0
	0.0
	0.0
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tailings Basin Indirect Impacts
	 
	 
	 
	0.0
	319.7
	 
	
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tailings Basin Subtotal
	
	
	
	36.0
	319.7
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Project Total
	139
	 
	1358.6
	850.2
	637.8
	 
	 
	 
	 
	 
	 
	 
	 


Source:  RS20T, Barr 2008, Wetlands Mitigation Plan Supplement

Table 4.2-4 
Summary of Total Project Direct and Indirect Wetland Impacts by Eggers and Reed Classification1
	Project Area
	Circular 39
	1
	2
	2
	3
	4
	5
	6
	6
	7
	7
	8
	8
	NA
	Wetland Total

	
	Eggers and Reed Wetland Classification
	Seasonally Flooded
	Fresh (Wet) Meadow
	Sedge Meadow
	Shallow Marsh
	Deep Marsh
	Shallow, Open Water
	Shrub Carr
	Alder Thicket
	Hardwood Swamp
	Coniferous Swamp
	Open Bog
	Coniferous Bog
	Deepwater
	

	Mine Site
	Direct (acres)
	0.0
	28.7
	14.7
	25.6
	0.0
	0.0
	2.4
	65.1
	19.8
	62.2
	76.1
	509.4
	0.0
	804.0

	
	Indirect (acres)
	0.0
	0.6
	0.0
	9.8
	0.0
	0.0
	0.0
	28.7
	12.8
	1.3
	113.1
	151.8
	0.0
	318.1

	
	Total (acres)
	0.0
	29.3
	14.7
	35.4
	0.0
	0.0
	2.4
	93.8
	32.6
	63.5
	189.2
	661.2
	0.0
	1,122.1

	
	# wetlands
	0
	3
	5
	9
	0
	0
	1
	13
	3
	4
	3
	23
	0
	64

	Railroad
	(acres)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.3

	
	# wetlands
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	2

	Dunka Road/Water Pipeline
	(acres)
	0.0
	0.0
	0.0
	2.0
	0.2
	<0.1
	6.1
	0.5
	0.0
	0.4
	0.0
	0.0
	0.5
	9.7

	
	# wetlands
	0
	0
	0
	5
	1
	1
	12
	1
	0
	1
	0
	0
	1
	22

	Tailings Basin Drain System
	(acres)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	# wetlands
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Tailings Basin -  East Basin Expansion Area
	(acres)
	0.0
	0.0
	1.8
	3.0
	10.7
	3.5
	0.1
	0.0
	0.0
	<0.1
	0.0
	0.0
	0.0
	19.1

	
	# wetlands
	0
	 0
	5
	3
	2
	4
	1
	0
	0
	1
	 
	0
	0
	16

	Tailings Basin  - Buttress Area
	(acres)
	0.0
	<0.1
	0.0
	0.7
	14.2
	0.0
	1.3
	0.0
	0.0
	0.8
	0.0
	0.0
	0.0
	16.9

	
	# wetlands
	0
	1
	0
	1
	4
	0
	3
	0
	0
	3
	0
	0
	0
	12

	Tailings Basin – Indirect Impacts
	Indirect (acres)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	319.7

	Total
	(acres)
	0.0
	29.3
	16.5
	41.1
	25.1
	3.5
	10.1
	94.3
	32.7
	64.7
	189.2
	661.2
	0.5
	1,488.0


Source:  Eggers and Reed 1997

Notes:  

1 This wetland summary is based on the predominant wetland type within each wetland.  Acreage rounded to nearest tenth acre.  

Coniferous swamp (62 acres of impact) and alder thicket (65 acres of impact) each comprise about 8% of the projected direct wetland impacts at the Mine Site.  In addition, 15 acres of sedge meadow, 26 acres of shallow marsh, 20 acres of hardwood swamp, 29 acres of fresh (wet) meadow, and two acres of shrub carr would also be directly impacted at the Mine Site.  At the Mine Site overall, approximately 99% of the directly impacted wetlands are rated as high quality wetlands, while the remaining 1% are rated as moderate quality.  

At Post-Closure, the West Pit would fill with water and eventually discharge water to the south into a portion of wetland number 32, which is proposed to be used as a sedimentation pond during the Project (Figures 4.2-1 and 4.2-5), and through several other wetland areas before reaching the Partridge River.  Currently, the existing flow path consists of wetlands that convey a flow equivalent to 1.3 cfs (570 gpm).  The remains of wetland number 32 would be altered to accommodate a flow of 2.6 cfs (1,160 gpm).  The direct impacts to wetland number 32 are included in the wetland impact direct totals (Table 4.2-3). Because a stream channel can be seen in aerial photographs, tribal cooperating agencies take the position that the discharge would follow a stream channel through the aforementioned wetlands.

PolyMet proposes to avoid and minimize wetland impacts by placing waste rock back into the East Pit and Central Pit after Year 11, thereby reducing the need for additional surface stockpile areas that would otherwise affect wetlands.  In addition, PolyMet proposes to combine the overburden and Category 1 and 2 waste rock stockpiles.  By doing so, the footprint of these stockpiles would be reduced, resulting in less direct wetland impacts.

Plant Site Direct Wetland Impacts

The Plant Site consists of the former LTVSMC Processing Plant and Tailings Basin.  The processing area is situated on the top of a hill where no wetland resources are present, therefore, no direct wetland impacts are anticipated under the Proposed Action.

Reuse of the existing Tailings Basin would reduce direct wetland impacts as compared to construction of a new tailings basin.  However, additional wetland disturbance would be required for the proposed Tailings Basin modifications.  

Under the Proposed Action, the tailings embankment would be constructed using LTVSMC taconite tailings.  This would require an approximately 140-foot-wide buttress area on the north side of Tailings Basin and an East Basin Expansion Area on the east and northeast sides of the Tailings Basin.  Approximately 17 acres in 14 wetlands would be directly impacted by the north side buttress construction (Table 4.2-3 and Figure 4.2-2).  All impacted wetlands, most of which are classified as deep marsh, are rated as low quality.  This area has been historically impacted by seepage from the Tailings Basin and other drainage modifications made in the area.  Approximately 19 acres in 11 wetlands would be directly impacted in the East Basin Expansion (Table 4.2-3 and Figure 4.2-2).  Wetland types include deep marsh, shallow marsh, and wet meadow that are rated as low quality because of impoundment caused by past disturbances including beaver, roads, road ditches, railroad embankments, diversion of surface flow, and construction of the Tailings Basin.  No wetland impacts are anticipated with the Tailings Basin drain system since the drains and pump station are planned to be constructed on the lower, existing tailings dam bench.

Transportation Corridor Direct Wetland Impacts

Approximately 0.3 acre of two wetlands would be directly affected by rail spur construction (Table 4.2-3 and Figure 4.2-3).  The wetland impacts proposed in the spur connection area include a hardwood swamp dominated by aspen and a shrub carr wetland dominated by willow and speckled alder.  The rail spur was designed to avoid wetlands to the extent possible within the requirements for rail construction based on a portion of the spur being located on an existing rail alignment.

The treated water pipeline corridor and improvements to Dunka Road would require that approximately 10 acres of wetlands be directly impacted by construction involving 19 wetlands (Table 4.2-3 and Figure 4.2-4).  These wetlands include shallow marsh, deep marsh, open water, shrub carr, and coniferous swamp habitats.

Potential Indirect Wetland Impacts

Indirect wetland impacts considered in the analysis included the following conditions that could potentially result in indirect impacts to wetlands inside and outside the defined Mine and Plant Sites:

· Wetland hydrology changes that could result from surface water flow changes from the surrounding sub-watersheds or adjacent rivers or streams; 

· Changes in groundwater flow to groundwater-fed wetlands that could result from mine pit dewatering and waste rock stockpile construction; or 

· Non-hydrologic changes that could impair wetland functions, including wildlife loss/fragmentation, fugitive dust and vehicle emissions from haul vehicles.

For each area assessed for direct wetland impacts – Plant Site (including the Tailings Basin drainage system), Mine Site (including haul roads), and transportation corridor (i.e., rail line, treated water pipeline, and Dunka Road) – the potential for indirect impacts to wetlands located in and around the impact area was also assessed and summarized below.

Tribal cooperators note that the work needed to properly assess indirect wetland impacts at the mine site and at the plant site has not been completed. It is the position of the tribal cooperating agencies that the wetlands work group should finalize the indirect wetland impact workplan and that the results of that investigation be included in the DEIS to allow a full public review.

Mine Site Indirect Wetland Impacts

Tribal cooperating agencies note that there is no reliable groundwater model for groundwater drawdown impacts of the proposed project. The estimates of groundwater drawdown are currently based on anecdotal observations and analysis of historical aerial photography. Therefore, there is no quantitative assessment of mine related drawdown of the regional water table. This serious data gap has prevented an adequate indirect impact assessment for wetlands from being conducted.

The proposed mining activities include the mine pits and a dike and ditch system that minimizes lateral movement of surface water and shallow groundwater within surface deposits.  This system was designed to minimize the amount of surface water flowing onto the Mine Site; eliminate process wastewater and non-contact storm water flowing uncontrolled off the Mine Site; and minimize the amount of storm water flowing into the mine pits.  Reactive waste rock stockpiles would be lined to prevent leachate from affecting adjacent wetlands.  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, as discussed below.

Process water would include storm water and groundwater that has contacted disturbed surfaces and may not meet discharge limits.  Process water would be collected and piped to the CPS, treated if necessary at the WWTF, and pumped to the Tailings Basin and eventually to the East/Central Pit. Post-Closure, the East/Central Pit would discharge to the West Pit and eventually to wetland number 32, which would be altered for use as a sedimentation pond during the Project as discussed above.  

Haul roads at the Mine Site would be constructed to drain runoff to one or both sides by crowning (peaking) the road, either in the middle of the road or along one side.  Depending on the height of these roads, a drainage ditch would either be built in the road section or adjacent to the road.  These ditches would only collect runoff from the road cross-section, since storm water from adjacent areas would be intercepted and redirected before entering the road section.  Haul road construction would include placement of large rocks as a foundation to allow shallow subsurface groundwater flow paths in the wetlands to be maintained within the active areas of the Mine Site between the pits and stockpiles.  This measure would reduce the potential indirect hydrological impacts associated with these remaining wetlands since watershed areas would be maintained closer to the existing conditions.

Wetlands within the Project area and immediately adjacent to the impact areas are surface water wetlands, relying mostly on precipitation events and shallow subsurface flow.  Based on a preliminary study, groundwater-supported wetlands are considered to be minimal in the area (Barr 2008, Memorandum: Indirect Wetland Impacts at the Mine Site).  This is further substantiated based on a review of historic aerial photographs of the area near the Peter Mitchell Mine.  This review indicated that mine pit dewatering activities at the Peter Mitchell Mine did not significantly impact nearby wetlands, indicating a lack of strong hydrologic connection between the wetlands and ground water aquifer (Adams 2009).  Depending on the extent of the hydrological changes at specific wetlands, indirect wetland hydrology impacts may result in conversion of wetland types (i.e., conversions of alder thicket, hardwood swamp, or coniferous bog wetlands to sedge meadow or shallow marsh or other wetland types) or the conversion of wetlands to uplands.  

As previously discussed, tribal cooperating agencies have reviewed the information in the Adams 2009 email and have concluded that the methods used are not sufficient for prediction of pit dewatering impacts to wetlands. Tribal cooperating agencies fail to see how the aerial photographs presented in the email substantiate the assumption that wetlands are not connected to groundwater particularly with regards to the Peter Mitchell Pit. Additional detail on this topic is available is section 4.1. In addition, based on the vegetation data collected from wetland delineations it appears that groundwater supported wetlands are common in the Project area.  Indirect impacts to communities that require groundwater inflow have not been determined, but would likely be significantly different than expected impacts from the Project to perched bogs.
To analyze potential hydrologic changes and related effects on surface water wetlands, the Mine Site and surrounding lands were divided into 24 contributing watershed areas, or tributary areas, representing the existing, relatively undisturbed conditions at the Mine Site (Figure 4.2-6).  During mining and Post-Closure, this number would be reduced to 22 watershed areas, and the size of the watersheds would change (Figure 4.2-7).  In most of these watershed areas, the local, shallow groundwater flow recharging the remaining wetlands is predicted to be reduced by 6-8%, except for wetlands in the East-Central watersheds (sub watersheds Main 07e, PM 11, and PM 08).  For the wetlands in this area, a 10% reduction in recharge flow is predicted during the Project followed by a 30% increase in flow Post-Closure (Barr 2008, Memorandum: Indirect Wetland Impacts at the Mine Site).  

The hydrologic changes within the Mine Site as described above could indirectly impact wetlands by affecting wetland type.  Approximately 28 acres of wetlands are estimated by PolyMet to be indirectly affected in and around the Mine Site.  These indirect impacts are likely to occur in wetland areas between the stockpiles and pits where fragmented wetlands are not likely to remain sustainable in their current function.  

Beyond these 28 acres, other wetland areas on the Mine Site are likely to experience indirect impacts due to additional hydrologic impacts as well as fragmentation, dust, vehicle emission, and noise effects on wetland functions and values.  In addition to hydrologic changes, the functions of many of the remaining wetlands within the Mine Site would be adversely affected by fragmentation, dust, vehicle emissions and noise due to construction and use of haul roads, dikes, and stockpiles.  It is expected that the wildlife habitat function of the fragmented wetland areas within the Mine Site would be compromised given the restricted access to these areas.  Most of the remaining wetlands within the interior of the Mine Site that are located between or near the haul roads, open pits, and stockpiles are likely to be indirectly impacted.  In addition to these areas, indirect impacts are likely to occur to wetlands located within 50 feet and outside of the ditch and dike system located next to the Category 1 and 2 and Category 3 stockpiles along the western, northern, and eastern exterior boundaries of the Mine Site.  These indirect impacts would result from noise, dust, and general disturbance from construction and operation of the mine features.  Some haul roads and dikes would be removed at Closure, thus partially restoring some wetland functions.

Based on these potential changes to wildlife habitat and site hydrology, as well as dust, vehicle emissions, and noise, it is estimated that an additional 290 acres of wetlands are likely to be indirectly impacted by the Proposed Action beyond the 28 acres estimated by PolyMet, for a total of 318 acres (Table 4.2-3 and Figure 4.2-5).  The type, function, and/or value of these wetlands are likely to be adversely impacted over time.  The additional 290 acres of predicted impacts that are beyond the 28 acres originally estimated have not been included in the wetland mitigation planning to date.  Compulsory mitigation would be required for these additional indirect impacts.  Tribal cooperating agencies take the position that indirect impact acreages would be greater if data and quantitative analysis of mine induced drawdown had been conducted. Additional detail on the inadequacies of the existing groundwater modeling are available in section 4.1.

In addition to these predicted indirect impacts to wetlands on the Mine Site, the potential exists for additional minor and localized indirect wetland impacts in areas outside of the Mine Site.  Dewatering of wetlands associated with mine pits is anticipated to be minimal, with little to no dewatering of wetlands outside the Mine Site (Section 4.1.1). Tribal cooperating agencies take the position that this conclusion is faulty. Based on the vegetation data collected from wetland delineations it appears that groundwater supported wetlands are common in the Project area.  Indirect impacts to communities that require groundwater inflow have not been determined, but would likely be significantly different than the expected impacts from the Project to perched bogs. This conclusion is based on empirical observations at taconite surface mining operations in the region, including the nearby Peter Mitchell Mine to the north of the Mine Site which shows little indirect hydrological impacts to adjacent wetlands from mine dewatering (Adams 2009). Observations of wetlands at other mining sites in the Iron Range further support this conclusion (AMEC 2007; Barr 2009, Northeastern Minnesota Wetland Mitigation Inventory).  As previously discussed, tribal cooperating agencies have reviewed the information in the above referenced email (Adams 2009) and it is the Tribal cooperating agencies’ position that the methods used are insufficient for prediction of indirect impacts to wetlands. For example, the projects listed above are located in upland areas of the range and are not proper reference sites for potential impacts at the PolyMet mine site. The Peter Mitchell Mine, although in close proximity, is very shallow compared to the proposed mine pits (Peter Michell pit is approximately 80 feet deep, PolyMet pit is aproximately 800 feet deep) However, the surrounding area outside the Mine Site is also included in the Hydrological Monitoring Plan (Barr 2005).  Any additional impacts impairing wetland functions and values that may be detected during future monitoring would also need to be mitigated.  Wetland permitting conditions should stipulate monitoring of this area for indirect impacts and require compensatory mitigation should adverse impacts occur. Tribal cooperating agencies disagree with this approach. Monitoring would only identify impacts after they have become apparent in the wetland. Tribal cooperating agencies take the position that the DEIS should provide a detailed description of reasonably foreseeable impacts to wetlands so that decision makers and the public can have a complete picture of the environmental consequences of this project.

Indirect impacts from water quality changes are not included in this estimate of indirect impacts as these impacts are not expected to occur.  Data from monitoring wells in the surficial aquifer indicate that surficial ground water in the vicinity of the Mine Site currently indicates background concentrations of several constituents greater than water quality standards.  Predictive groundwater modeling indicates exceedances of groundwater criteria for a number of parameters during operations and Post-Closure for the Proposed Action.  Because of the existing exceedances, it is unlikely that water quality changes associated with the Proposed Action would have a significantly adverse effect on wetland function and values as these wetlands are currently rated as high quality and appear not to be adversely impacted by the existing exceedances.

Tribal cooperating agencies strongly disagree with this conclusion. As previously indicated, there is no data based evidence or analysis on which to conclude that wetlands would not be affected by mine related water quality changes. Existing exceedances do not predict plant community changes that may occur due to additional disturbance. The Project’s discharges to groundwater and surface waters will have to comply with Minnesota water quality standards.  
Transportation Corridor Indirect Wetland Impacts

No significant indirect impacts are anticipated from construction or operation of the new rail spur, the treated water pipeline, or the Dunka Road improvements.  Minor indirect impacts from dust and vehicle emissions may occur during facility construction and operations.

Tribal cooperating agencies disagree with this conclusion. As indicated in section 3.1.3 it is likely that ore dust would spill from rail cars and be deposited in wetlands adjacent to the rail line. No analysis of any type has been conducted to determine if such impacts would be significant.

Plant Site and Tailings Basin Indirect Wetland Impacts

No wetlands are located within the Processing Plant area; therefore, no indirect wetland impacts would occur from its continued use.

Use of the existing LTVSMC tailings basin would involve the placement of PolyMet tailings in Cells 1E/2E of the existing basin.  No surface water would be allowed to discharge.  During and after basin operations, there would be insufficient water source to fill and overtop the basin into the adjacent wetlands as the tributary area for the basin is small.  Adequate freeboard would be maintained through ongoing operational adjustments to avoid overtopping of the Tailings Basin; in addition, an emergency overflow spillway would be constructed as part of the basin Closure plan, which would direct spillage through a channel to a suitable discharge location (Figure 3.1-38).

Under the Proposed Action, management of water from horizontal drains and seepage barriers placed along the outside footer of the dams associated with Cells 1E/2E would occur during both operations and long term (Post-Closure).  This surface seepage would be collected and returned back into the basin as long as seepage continued to occur.  Tribal cooperating agencies take the position, based on the existing available contaminant modeling, that seepage capture would be needed for hundreds or thousands of years to avoid water quality and quantity impacts to wetlands.

Indirect impacts to wetlands from inundation due to increased seepage from Cell 2E are likely based on indications of such impact from historical operation of Cell 2W, as indicated by review of aerial photography (Figure 4.2-8). The predicted indirect wetland impacts north of the Tailings Basin were estimated from the historic impacts of Cell 2W using a comparison of estimated hydraulic head in the cells.  The northern extent of the wetland impacts from Tailings Basin cells was assumed to be directly proportional to the head pressure in those cells, as indicated by the height of the cell.  The ratio of the heights of Cells 2E and 2W were calculated, and that ratio was used to estimate the predicted extent of impacts north of Cell 2E relative to the observed historic impacts north of Cell 2W.  The percentage of mapped wetlands north of Cell 2E that would be impacted was assumed to be equal to the percentage of mapped wetlands north of Cell 2W that were impacted (approximately 100 percent) and impacts to wetlands within the footprint of the expanded buttress area north of Cell 2E were excluded from the analysis as they were accounted for previously.  
The final elevation of the pond in Cell 2E is approximately 1,722 feet mean sea level (MSL) (January 2007 PD), or approximately 222 feet above the local base elevation (approximately 1,500 feet MSL).  The net difference in the height above grade for Cell 2E is approximately 3.3 percent greater than Cell 2W (215 feet above grade or 1,715 feet MSL).  Based on the procedure described above, the northern extent of the seepage impacts from the toe of Cell 2E was estimated to be approximately 0.78 mile, or 3.3 percent further than the northern extent of the impacts from Cell 2W (0.75 mile).  The lateral (east and west) extent of the estimated impacts was estimated using the evaluation area boundary identified by Barr Engineering in the technical memo Lined Tailings Basin Alternative – EIS Data Request (Barr 2008).     

Tribal cooperating agencies take the position that the method presented above is inadequate to assess indirect wetland impacts. This method ignores the fact that there is an area of uplands north of cell 2W which has constrained the movement and direction of tailings basin seepage. Therefore, using the northern extent of wetland impacts of 2W for 2E, north of which there are no uplands, is unjustified. Ignoring the presence of the upland area north of cell 2W creates an underestimation in the extent of wetland impacts due to seepage.

Tribal cooperating agencies have suggested a more conventional method for indirect wetland impact estimation to the lead agencies (Methods for evaluating indirect hydrologic impacts to wetlands, March 26, 2009). This method could be applied at both the mine site and the plant site. The method proposed by tribal cooperating agencies was developed by a consultant for the Army Corps for use in another sulfide mine project EIS (Crandon Mine Project Environmental Impact Statement: Wetlands Technical Memorandum, 2003). In addition to having been developed by the Army Corps, this method has been presented by tribal technical staff at professional conferences (Society of Wetland Scientists Conference, 2009 and 55th Annual Meeting of the Institute of Lake Superior Geology, 2009). Tribal cooperating agencies do not agree that the unconventional method described above can produce defensible results for indirect hydrologic impacts to wetlands. A more robust method should be used and the analysis presented in the DEIS so the public can review a science-based assessment of potential impacts.

The wetland impacts were determined using NWI-mapped wetlands overlaid on a 2003 aerial photograph.  The evaluation area for this analysis was bounded by the northern edge of the proposed buttress area, the east and west boundary of the April 2, 2008 technical memo evaluation area, and the estimated northern extent of the seepage as described above (Figure 4.2-8).  There are approximately 488.3 acres of mapped wetlands within the evaluation area; however, some of the historic impacts from Cell 2W (approximately 168.6 acres) extended into the Cell 2E evaluation area.  The remaining 319.7 acres of mapped wetlands do not appear to have been affected by the historic Tailings Basin operations.  Based on the assumptions described above, 100 percent of the remaining 319.7 acres of mapped wetlands within the Cell 2E evaluation area are anticipated to be impacted by seepage from the toe of Cell 2E.   

Data from five monitoring wells in the surficial aquifer have provided historical monitoring of water quality indicator constituents such as specific conductance, total dissolved solids, and sulfate.  Additional sampling at the five monitoring wells for Project-specified constituents was also completed in 2007 (RS74A, Barr 2008).  These data indicate that surficial ground water in the vicinity of the Tailings Basin has current concentrations of several constituents greater than water quality standards, some of which exceed only the secondary Maximum Contaminant Level (sMCL) based on aesthetics.  The historical areal extent of this impact is unknown due to the lack of other downgradient monitoring wells.  

Tribal cooperating agencies note that there is a serious inconsistency between this section and information presented in Section 4.1.3.1 of this document. Section 4.1.3.1 states:

“Therefore, future impacts to the hydrology of the aquifer and wetlands downgradient of the Tailings Basin were estimated by comparing predicted seepage rates for the Proposed Action (Hinck 2009) with the estimated groundwater flux capacity of the aquifer (155 gpm)(Technical Memorandum: TB-2 and TB-14: Tailings Basin Seepage Groundwater Quality Impacts Modeling Methodology).  The current seepage rate toward the Embarrass River from the Tailings Basin (Cells 1E/2E and 2W) is estimated at 1,795 gpm, which continues to result in the upwelling of seepage water into the wetlands as the seepage rate exceeds the aquifer flux capacity by over 1,600 gpm.  Under the Proposed Action, the unrecovered seepage rate is predicted to increase to a maximum of approximately 3,800 gpm in Year 20, over 2,900 gpm of which would be attributable to PolyMet (Hinck 2009).  Therefore, under the Proposed Action, a significant increase (>100%) in groundwater upwelling relative to existing conditions would be expected.  Some of this seepage water would drain to existing streams, but because of the generally flat topography and extensive wetlands, much of this water would be expected to form ponds and inundate wetlands.”

Tribal cooperating agencies take the position that the latest relevant information developed for the water resources section has not been incorporated into the wetland impact section. The presentation of two different methods is confusing and does not provide an adequate assessment of wetland impacts. A thorough hydrologic impact analysis that incorporates actual seepage rates from the tailings facility should be conducted. In addition, these seepage rates should be used, in conjunction with tailings basin water chemistry information, to assess the effects of this untreated discharge to the biota and functional values of the Embarrass River watershed wetlands.

Predictive modeling indicates that, as a result of seepage from the existing Tailings Basin, the groundwater flowing under the Tailings Basin and recharging to adjacent wetlands would continue to exceed Minnesota groundwater standards for some parameters near the Tailings Basin.  During Project operations and Post-Closure of the Tailings Basin, modeling predicts exceedances of groundwater quality criteria for several metals, some of which will exceed only the sMCL based on aesthetics (Tables 4.1-23 and 4.1-32, Barr 2008, Plant Site Groundwater Impact Predictions).  In some instances, such as with aluminum and manganese that currently exceed the sMCL, the modeling predicts continued exceedances of the standards, but the concentrations will be less than the existing reported averages (Barr 2008, Plant Site Groundwater Impact Predictions).  In addition, these and the other water quality parameters are predicted to not exceed Minnesota surface and groundwater quality standards beyond PolyMet’s property boundary (RS74B, Barr 2008).  Based on the existing water quality standard exceedances of some constituents and the predicted concentrations, it is unlikely that wetlands would be indirectly impacted due to water quality beyond what has historically occurred.

Tribal cooperating agencies disagree with the logic of the previous paragraph. Should it receive permits for its project, PolyMet will assume responsibility for all legacy contamination caused by the tailings basin to surface water, groundwater and wetlands. Therefore, tribal cooperating agencies take the position that the current exceedances, which are the result of decades of untreated discharges from the tailings basin, must be addressed by PolyMet as part of its closure plan. 

It is recommended that the Tailings Basin wetland area be included in the wetlands monitoring to be conducted during operations and Closure; in the event that the monitoring indicates adverse impact, appropriate mitigation would be implemented such as hydrologic controls or compensatory mitigation.  Additional recommendations regarding the wetland monitoring plan are provided in Section 4.2.4.3.  

Summary of Direct and Indirect Wetland Impacts

The Proposed Action would impact an estimated 1,168 acres of wetlands, including 850 acres of direct impacts at both the Mine Site and the Plant Site and 318 acres of indirect impacts at the Mine Site. In addition, approximately 320 wetland acres may be indirectly impacted north of the Tailings Basin, for a total impact of 1,488 acres. As previously stated, tribal cooperating agencies disagree with these conclusions and take the position that that acreage totals for indirect impacts are underestimated.

Of the 1,168 acres of impacted wetlands at the Mine Site and directly impacted wetlands at the Tailings Basin, bogs are the most prevalent impacted wetland type, with a total of 661 acres in coniferous bogs and 189 acres in open bogs (73% of total wetland impact).  Tribal cooperating agencies take the position that data from the wetland delineations indicate that bogs are not the most prevalent wetland type.  In fact, it appears that wetlands that require groundwater inputs: forested rich peatlands and poor fens are the most prevalent. A total of 94 acres of impacts are proposed in alder thicket communities and 10 acres in shrub carr communities (together constituting 9% of impacts).  Swamp impacts include 65 acres of coniferous swamp and 33 acres of hardwood swamp (8% of impacts).  Remaining impacts include 17 acres of sedge meadow communities and 29 acres of wet meadow communities; deep marsh impacts of 25 acres and shallow marsh impacts of 41 acres; and 4 acres of shallow/open water wetland communities along with less than one acre of deepwater habitat.  

The quality of wetlands affected is a key factor in determining effects on wetland functional values.  Section 4.2.1.4 and Table 4.2-2 provide an assessment of wetland functional values, including evaluation of applicable wetland functions and ratings of the vegetative diversity/integrity value based on MnRAM 3.0 guidelines.  All the wetlands associated with the Mine Site are of natural origin; however, several wetlands associated with the Tailings Basin mitigation are a result of human activities.  Approximately 96% of the total wetland areas to be affected, either directly or indirectly, are high quality wetlands with about 1% rated as moderate quality and the remaining 3% as low quality.  The Mine Site wetlands typically have a high vegetative diversity/integrity score and a low disturbance score, representing high functions and values (MnRAM 3.0) while the wetlands at the Tailings Basin have generally been disturbed and are of lower quality.  Tribal cooperating agencies note that potentially impacted wetlands that are part of the 100 Mile Swamp were identified by the forest biologist in 1997 as “lacking ecosystem representation in protected areas.” (SNF 1997, January) Interest in protecting the unique character of these wetlands was based on their “watershed integrity, the presence of riverine ecosystems, and large amount of interior forest present.” This information was further substantiated in a report by the MNDNR titled “Evaluation of Selected Potential Candidate Research and Natural Resource Areas.” (SNF 1997, December) This document describes the 100 Mile Swamp wetlands as “these sites represent the highest quality remaining examples of characteristic ecosystems in each ecological Landtype Association on the Superior National Forest.” Tribal cooperating agencies take the position that this information must be included in the functional assessment for this project and included in the development of mitigation requirements for this project.

It is the position of the tribal cooperators that the proposed action and the preferred alternative would likely not comply with the requirements of section 404(b)(1) guidelines, which do not allow a permit when there are practicable alternatives that would have less adverse effects, when the Project would lead to a violation of state water quality standards or when it would cause or contribute to significant degradation of waters of the United States.  Other alternatives that were not considered in the DEIS (e.g. underground mining) would pose less harm to high quality wetlands, and may be less damaging to aquatic resources.  As documented in  Table 4.1-63, the Project would result in water quality standards violations.  
The potential exists for other, minor localized indirect wetland impact areas as a result of the Proposed Action.  Hydrological monitoring should be designed to provide information on future hydrological conditions within and outside the Mine Site, and mitigation for any additional minor indirect hydrological impacts occurring inside or outside the Mine Site should be addressed as a permit condition.

4.2.3.2
No Action Alternative

The No Action Alternative would avoid the direct and indirect wetland impacts associated with the Proposed Action.  Existing disturbed wetlands associated with the Tailing Basin seepage areas may recover more quickly to a more natural hydrology and more natural wetland system under the No Action Alternative than under the Proposed Action.  

4.2.3.3
Mine Site Alternative

Subaqueous disposal of Category 2, 3, and 4 waste rock into the East/Central Pit would slightly reduce the total areal footprint of the stockpiles at the Mine Site.  The Category 3 waste rock and lean ore stockpiles under the Proposed Action would be replaced with Category 1 waste rock under this alternative.  This Category 1 waste rock was originally to be placed in the East/Central Pit under the Proposed Action.  The additional Category 1 stockpiles would be slightly smaller by approximately 33 acres, reducing impact to upland and wetland areas.  There would be approximately 7.6 less acres of wetland impacts, most of which is open bog, under this alternative.  

Under this alternative, waste water quality from stockpile leachate and runoff would be improved, reducing the potential of indirect impacts to wetlands in the vicinity of the Mine Site.

4.2.3.4
Tailings Basin Alternative

The Tailings Basin Alternative would consist of installation of vertical wells to capture and pump Tailings Basin seepage, Permeable Reactive Barrier (PRB) demonstration testing, partial dry capping of the NorthMet Tailings Basin, increased placement of rock buttress material, and placement of a water discharge pipeline from the Tailings Basin to the Partridge River. These elements, with the exception of the pipeline and potentially the PRB, would be located within the footprint of the Tailings Basin as designed under the Proposed Action, and would result in no discernible differences in direct wetland impacts as compared to the Proposed Action.  

The water discharge pipeline would be routed approximately 8.4 miles from the Tailings Basin southerly to a discharge point on the Partridge River (Feigrum 2009). For 5.2 miles of its length, the pipeline would parallel an adjacent plant water supply pipeline. The pipeline would be placed within a 50-foot wide cleared construction corridor, and a berm would be placed over the pipeline’s length contiguous with the existing berm over the water supply pipeline.  The corridor would be kept cleared of woody vegetation to allow for pipeline inspection and maintenance. Pipeline construction would disturb a total of 50.6 acres, of which 5.2 acres were determined to be wetlands based on GIS analysis of aerial photography, NWI and existing wetland mapping, and Level 3 GAP habitat mapping.  Most of these wetland impacts are Type 6 shrub swamp (4.5 acres) with the remainder being marsh or aquatic wetland types. Actual permanent wetland impacts would likely be less than 5.2 acres, as some of these wetlands are likely already impacted somewhat by the existing pipeline and berm.  In addition, some of the wetland impacts would be temporary in nature as those wetlands not filled by the pipeline berm would be restored to some level of functionality.  It is recommended that existing wetland acreages and impacts be delineated prior to issuance of the Final EIS. Tribal cooperating agencies take the position that this delineation should occur prior to the issuance of the DEIS so that the public can review a complete set of potential impacts from the project.

The extent of direct wetland disturbance from the PRB demonstration test, if any, is currently unknown and would be determined after the test was designed.  Some wetlands may be impacted by the testing, which would occur in a location to the north of the Tailings Basin. Should the test be successful and a full scale system implemented across the northern edge of the basin, additional wetland impacts are likely.  For both PRB testing and its full-scale implementation, it would be necessary to quantify wetland impacts and obtain wetland permitting and mitigation, as needed, prior to implementation.

4.2.4
Avoidance, Minimization, Mitigation and Monitoring Measures

This section discusses measures that were taken to avoid and minimize wetland impacts, evaluates PolyMet’s proposed wetland mitigation, discusses other potential mitigation measures that may benefit wetlands, and identifies key elements of a wetland monitoring plan.  A summary of wetland impacts and mitigation is provided in Section 4.2.4.5.

4.2.4.1
Wetland Avoidance and Minimization  

PolyMet proposes to avoid and minimize wetland impacts through a number of measures that are incorporated into the proposed mine plan.  These include measures at the Mine Site, at the Plant Site, and along the transportation corridor..

At the Mine Site, waste rock would be placed back into the East Pit and Central Pit after Year 11, thereby reducing the need for additional surface stockpile areas that would otherwise affect wetlands.  In addition, PolyMet proposes to combine the overburden and Category 1 and 2 waste rock stockpiles, which were separate in the original Project design.  By reducing the footprint of these stockpiles, direct wetland impacts are reduced by approximately 58 acres.  Reactive waste rock stockpiles would be lined and stormwater runoff that contacted reactive rock would be contained to help prevent water quality-related impacts to adjacent wetlands.  In addition, hydrologic impacts would be reduced by the use of seepage control measures, which would be installed at the mine pits to restrict shallow groundwater movement through higher permeability areas and help prevent drawdown of wetland water levels near mine pits. Haul road construction would include placement of large rocks as a foundation to allow shallow subsurface groundwater flow paths in the wetlands to be maintained within the active areas of the Mine Site between the pits and stockpiles.  

At the Plant Site, reuse of the existing Tailings Basin would reduce direct wetland impacts as compared to construction of a new tailings basin.  Reuse of the Plant Site buildings and surrounding area would eliminate wetland impacts associated with development of a new Plant Site.  

The rail spur was designed to avoid wetlands to the extent possible within the requirements for rail construction based on a portion of the spur being located on an existing rail alignment.

4.2.4.2
Wetland Mitigation

The wetland mitigation planning process relied on the WCA wetland replacement siting rules, state compensatory mitigation requirements (Minnesota Rules part 7050.0186), and the USACE mitigation policy to first replace lost wetlands on-site, then within the same watershed or county, and finally within adjacent watersheds.  The primary goal of the wetland mitigation plan was to restore high quality wetland communities of the same type, quality, function, and value as those to be impacted by the Project to the extent practicable.  To achieve that goal, state and federal guidelines were followed during the wetland mitigation planning process, with a preference placed on restoring drained wetlands over creating wetlands.  The four main categories of mitigation methods considered appropriate in northern Minnesota by state and federal agencies were 1) restoration of impacted wetlands; 2) enhancement of existing wetlands and buffers; 3) wetland preservation, and 4) wetland creation.

The USACE requires a basic compensation ratio of 1.5:1 (1.5 acres of compensatory mitigation for every one acre of wetland loss) in the northeastern portion of Minnesota where the Project would be located.  This ratio can be reduced by qualifying for the following incentives, but can be no less than a minimum 1:1 ratio:

· In-place incentive: the project-specific mitigation site is located on-site or within the same 8-digit hydrologic unit code watershed as the authorized wetland impacts, or bank credits are purchased within the same Bank Service area – reduce ratio by 0.25

· In-advance incentive: the project-specific mitigation site must have wetland hydrology and initial hydrophytic vegetation established a full growing season in advance of the authorized wetland impacts, or bank credits are purchased – reduce ratio by 0.25

· In-kind incentive: the mitigation wetlands are of the same type (same wetland plant community) as the wetlands authorized to be impacted – reduce ratio by 0.25

If none of these incentives are met, the mitigation ratio required is 1.5:1.  If one of the three incentives is met, the required mitigation ratio is 1.25:1; if two or three are met, the ratio is 1:1.  According to USACE’s Compensatory Wetland Mitigation policy (USACE 2009), requirements for mitigation can exceed the 1.5:1 mitigation ratio if the impacted wetlands provide rare or exceptional functions. Tribal cooperating agencies take the position that the large acreage of wetlands to be directly impacted and the high quality of the wetlands warrant a mitigation ratio of greater than 1.5:1.Minnesota Rules, part 7050.0186 requires compensatory mitigation to be sufficient to ensure replacement of the diminished or lost designated uses of the wetland that was physically altered.  To the extent prudent and feasible, the same types of wetlands impacted are to be replaced in the same watershed, before or concurrent with the actual alteration of the wetland.  The WCA states that for wetlands in counties where 80% or more of pre-settlement wetlands exist, including St. Louis County, minimum replacement ratio requirements are as determined by mitigation location, type, and timing (Table 4.2-5).

The actual replacement ratios required in permitting may be more than the minimums shown in Table 4.2-5, subject to the evaluation of wetland functions and values.
Table 4.2-5
Minnesota Wetland Mitigation Ratio Summary

	Replacement Location

(in place)
	Type of Replacement

Wetland (in type)
	Replacement Process 

(in time)
	Minimum Replacement

Ratio

	In-place
	Same type as impact wetland
	In advance
	1:1

	
	
	Not in advance
	1.25:1

	
	Different type
	In advance
	1.25:1

	
	
	Not in advance
	1.5:1

	Not in-place
	Same type as impact wetland
	In advance
	1.25:1

	
	
	Not in advance
	1.5:1

	
	Different type
	In advance
	1.5:1


Source:  Wetland Conservation Act

PolyMet would ultimately need to satisfy both the federal and state mitigation requirements.  The project is estimated to directly impact 850 acres. The project would indirectly impact an estimated 318 acres at the Mine Site and additional wetlands north of the Tailings Basin, estimated at 320 acres. Total impacts are therefore estimated at approximately 1,488 acres.  Depending on the location, type, and timing of compensatory mitigation, the minimum required amount of replacement wetlands for direct impacts could potentially range from 850 to 1,275 acres.  Although mitigation ratios may not be required at the same level for indirect impacts, additional mitigation for these impacts could range from 638 to 957 acres.  Therefore, the minimum total compensatory mitigation for estimated impacts could potentially range from 1,488 to 2,232 acres of replacement wetlands.  Actual mitigation would be determined in the permitting process based on replacement ratios used and on the results of wetland monitoring.  

Wetland Mitigation Study Limits

The Project lies within the headwaters of the St. Louis River and is also within wetland mitigation Bank Service Area #1.  Locations for wetland mitigation projects were evaluated in the following priority order: 

1. on-site 

2. off-site in the St. Louis River watershed and adjacent watersheds tributary to Lake Superior 

3. off-site in watersheds adjacent to the St. Louis River watershed 

4. off-site in watersheds neighboring adjacent watersheds  

Each of these potential locations areas is described below.

On-Site Mitigation

In accordance with federal and state guidelines, the potential for creating wetlands on-site was considered first.  It was determined that the only opportunities for on-site wetland mitigation would occur during Project Closure and reclamation.  

The Closure plan for the Mine Site was designed to create and restore on-site wetlands for partial compensation, including 175 acres of wetland development (RS20T Supplement, Barr 2008).  The plan includes:

· 30 acres of wetlands created at the existing emergency basin prior to Closure (the existing basin is not planned for NorthMet use) and after an assessment and any needed remediation of impacted sediment from LTVSMC mine operations;

· 75 acres of created wetlands in the Tailings Basin at Closure; 

· 30 acres of created wetlands at the mine stockpile areas after removal of the temporarily stored lean ore surge stockpile and overburden storage area; and 

· 40 acres of created wetlands within the East Pit after backfilling (additional wetlands beyond these 40 acres would be created in the East Pit, but these wetlands would be used for plant effluent waste water treatment and would not be eligible for mitigation credit).

Other possible methods of on-site mitigation that were evaluated included: 1) development of lacustrine, fringe wetland habitats in the areas adjacent to the mine pits; 2) development of wetlands in other Tailings Basin areas; 3) development of wetlands using in-pit stockpiling in existing taconite pits (an eliminated alternative to the Proposed Action); 4) reclamation of settling ponds to maximize the development of wetlands; 5) development of wetlands upstream of roads and stockpiles, and 6) development of wetlands adjacent to Dunka Road Area 2E.  At the current stage of planning it is not possible to estimate the potential extent of wetland mitigation in these areas (RS20T Supplement, Barr 2008).  The potential for these methods to provide additional on-site compensatory wetland mitigation would be evaluated as part of the final Closure plan.  

Off-Site Mitigation

The initial wetland mitigation study scope focused on the areas containing greater than 80 percent of their historic wetland resources as defined in the WCA.  This area was selected as the initial study area to comprehensively cover the priority mitigation areas, with the understanding that suitable opportunities may not be available within each priority area (Figure 4.2-9).  

Available wetland mitigation banking credits which were available for purchase by PolyMet were evaluated in portions of Bank Service Areas 1 through 6 and found to be insufficient to satisfy the compensatory mitigation requirements for this Project. Subsequently, a GIS analysis was performed to identify potential wetland mitigation sites within the defined study area (Figure 4.2-10).  The primary goal of the analysis was to identify large, potentially drained wetlands located primarily on private or tax-forfeit land within the study area to provide preliminary data for more detailed ground investigations to proceed.  To achieve the goal of the mitigation plan, which is to replace lost wetland functions and values using compensatory wetland types in-kind to the degree practicable, areas where drained wetlands could be restored were preferable over areas where wetlands could be created (RS20T Supplement, Barr 2008).  Other siting criteria used in the GIS analysis included potential wetland enhancement areas, potential wetland preservation areas, and potential wetland creation areas (RS20T Supplement, Barr 2008).  Sites were identified by overlaying and evaluating numerous existing spatial data sources to locate those sites with the greatest mitigation potential.  Some of the data sources utilized included:

· Geomorphology/soil types (Loesch 1997)

· Land ownership (separated by county/state/federal and private ownership) (MLMIC 1983)

· Land slope/Digital Elevation Model (MLMIC 1999)

· Streams/ditches (MnDNR 1980)

· Major watersheds

· Land cover (Loesch 1998)

The geomorphology data described a wide variety of conditions related to surficial geology within a hierarchical classification scheme that was devised for use within Minnesota (Loesch 1997).  The land ownership data included federal, state, county, city, tax-forfeited, and private land by 40-acre parcels (MLMIC 1983).  The digital elevation model was split into three slope classes:  0-1 percent (high likelihood of wetlands), 1-3 percent (moderate likelihood of wetlands), and >3 percent (diminished likelihood of wetlands) (MLMIC 1999).  The stream data consisted of mapping of natural watercourses and ditches by the MnDNR (MnDNR 1980).  The land cover data consisted of land use–land cover mapping divided into 16 classes based on satellite imagery from June 1995 to June 1996 (Loesch 1998).

The analysis was conducted by establishing specific filtering criteria to identify potential wetland mitigation sites.  The general filtering criteria included the following:

· Land slopes of ≤ 1 percent slope

Mapped areas as peat or lacustrine geomorphology

· Private or county tax-forfeit property

· Areas within 1.1 miles of a ditch, and ultimately 

· Areas meeting all of the above criteria with at least 100 contiguous acres

The analysis was limited to sites with more than 100 acres of wetland mitigation potential due to the anticipated difficulties in planning numerous, small wetland mitigation projects, and the desire to identify opportunities that were feasible.  In addition, the Project represented an opportunity to restore large wetland systems and provide greater public and ecological benefit that are typically not available to smaller projects.

This GIS analysis resulted in the development of a polygon data layer which contained nearly 900 areas with potential for mitigation in the study area.  This analysis resulted in several findings.  

First, a large proportion of the study area was in State, Federal, or Tribal ownership.  Discussions with the various State and Federal entities regarding wetland mitigation on their respective properties resulted in the following conclusions:

· The US Forest Service was unable to provide assurances that they would be able to protect restored wetlands on Federal lands in perpetuity as required by wetland regulations.

· The State of Minnesota provided general criteria for restoring wetlands on State lands.  The criteria required either a justification for how revenue production (i.e., peat mining, forest harvest) would not be affected or provide land in exchange that had a comparable value.  PolyMet determined that these were not acceptable criteria and the State provided no certainty that there would be a viable Project if PolyMet expended 1-2 years of effort to meet the imposed criteria.  (This conclusion was supported in part by an effort to restore wetlands on Site 8362, a partially state-owned site, as discussed below.)

· The Board of Water and Soil Resources (BWSR) has oversight regarding the administration of the Minnesota WCA.  The BWSR provides guidance and interpretation of the WCA rules and has the most extensive experience with application of the rules.  The BWSR’s experience with wetland restoration on tribal lands found that impressing permanent conservation easements granted to the State was not possible to protect the restored wetlands.

· PolyMet had a signed agreement with St. Louis County near Floodwood to restore wetlands as mitigation (see discussion on Site 8362 below) for the Project.  The agreement was rescinded by another County agency.  In addition, legal proceedings through the State legislature and State Court would have been required for ditch abandonment and for placement of a conservation easement on the land.

Therefore it was determined that, because of these uncertainties and risks, mitigation on State, Federal, and Tribal lands represented a minimal potential for a private enterprise to conduct compensatory wetland mitigation on these lands.  

Second, many of the wetland systems within the study area have not been affected by historic drainage or other significant alteration.  Wetlands that meet the criteria for wetland restoration credits include completely drained wetlands, partially drained wetlands, and wetlands with at least a 20-year history of agricultural production (RS20T Supplement, Barr 2008).  Third, much of the study area was characterized by surface geology that is not indicative of large wetland systems prone to be easily drained.  The majority of the Arrowhead region, including Cook, Lake, and much of St. Louis counties, is mapped with surface geology typified by steep, igneous bedrock terranes; rolling till plains; and rolling to undulating areas of supraglacial drift (Loesch 1997).  These geo-morphological associations are also typically associated with steeper land slopes containing few drained or sufficiently altered wetlands.  

St. Louis River Basin

Approximately 101 potential wetland mitigation areas were identified within the St. Louis River watershed and other watersheds tributary to Lake Superior (Figures 4.2-10 and 4.2-11).  No potential mitigation sites were identified within the St. Louis River estuary or the Duluth Metropolitan area.  The specific areas identified as having potential for wetland restoration were evaluated in more detail by reviewing National Wetland Inventory maps, plat maps, recent aerial photographs, and USGS topography, to find the sites with the highest potential.

The sites with the highest potential were further evaluated by conducting site visits and meetings with various regulatory agencies.  The majority of these potential mitigation sites, however, were eliminated from further consideration due to issues that included: lack of wetland drainage or altered land uses that would satisfy the regulatory requirements for compensatory wetland mitigation; infeasibility of planning numerous small projects; potential flooding of private property, roads, or other infrastructure; upstream ditch drainage through the potential wetland restoration areas that would have to be maintained; potential soil contamination; regulatory applicability; complex land ownership; existing peat mining operations; and legal considerations.

The area around Meadowlands and Floodwood appeared to have the most suitable characteristics.  Two contiguous areas in this region, covering approximately 270 square miles, were mapped as level peat.  The one site found to be initially feasible was designated as site 8362.

Site 8362

Initially wetland mitigation site 8362 was the preferred and only feasible alternative in St. Louis River Watershed, based on the GIS and field investigations (Figure 4.2-11).  The site was chosen for several reasons, including:

· Limited private land ownership within and adjacent to the primary area with wetland mitigation potential

· The lack of roads or other public infrastructure that could be affected by wetland mitigation

· The presence of multiple outlets from the wetland to the St. Louis River and the close proximity of the river

· The density of ditching within the wetland

· The apparent lack of flow through the wetland from upstream

Site 8362 was located within the same watershed as the Project, had the greatest potential for wetland restoration with limited peripheral issues, and contained the potential to restore bog wetlands similar to those proposed for impact.  Thus site 8362 was initially selected for further study and PolyMet signed an agreement with St. Louis County.  Site 8362 is a partially drained, 3,900-acre wetland site containing a combination of raised open bog and raised black spruce bog wetlands.  The site is located northeast of the Town of Floodwood and west of the Town of Meadowlands in St. Louis County.  Approximately 640 acres of the site are owned by the State of Minnesota with the remainder designated as tax-forfeit land.

Outlets from the site are either natural streams or ditches.  In addition, the site has a pattern of ditches that are located one-half mile to one mile apart within the interior of the bog.  It was determined that hydrologic restoration of this site would require blocking and filling ditches, logging of trees along the ditches and restoration of bog vegetation.  The restoration potential of the site was discussed with Federal, State and local authorities on several occasions during the study period.  Numerous site visits, town meetings, and agency meetings were held in order to better understand potential conflicts associated with the development of a restoration plan.  The site is utilized by local residents for hunting, tree-topping, and recreation.  Several potential issues were raised by local residents and peatland hydrology experts during these meetings and discussions.  The agencies requested a more detailed study plan to better document the hydrology of the site, the specific extent of hydrologic drainage, the extent of soil subsidence along the ditches, the presence of demonstrable threats to supporting wetland preservation credits, and other issues raised by the agencies and the public.

Before implementation of a plan to restore wetlands at the site, the agreement with St. Louis County required the completion of several actions:

· The public ditch system would have to be abandoned through the ditch abandonment process, which included public hearings

· The State Legislature would have to pass special legislation allowing a permanent conservation easement to be placed over the restored and protected wetland area

· The State would have to enter into an agreement allowing wetland restoration activities to be conducted on the State-owned land

However, these required actions could not be undertaken until a wetland restoration plan was approved by State and Federal regulatory agencies.  In order to complete sufficient planning to support the development of a wetland restoration plan suitable for regulatory approval, a 1-2 year study was going to be needed to develop the information requested by the regulatory authorities and determine the technical and regulatory feasibility.

Further pursuit of wetland restoration activities at Site 8362 was halted for a number of reasons that rendered the site impracticable:

· District court nullified PolyMet’s agreement with St. Louis County in April 2007, thereby not allowing any further study of the site.

· Lack of local support, in fact, broad opposition from local residents.

· Extensive hydrologic monitoring and evaluation to document the degree of drainage at the site to support the proposed mitigation credits.  This would have required long-term monitoring to adequately demonstrate the drainage and there was uncertainty regarding the outcome of such monitoring.  Such monitoring activities were no longer allowed after April 2007 due to the District Court action.

· Preservation credits would only be allowed where there is a demonstrable threat that could be eliminated, i.e., peat mining, tree-topping, or ATV activity.  There is only about 400 acres of documented minable peat and the County had indicated they were unlikely to agree to limit tree-topping activities.  Therefore, the ability to show a demonstrable threat that would meet regulatory criteria appeared unlikely.

· Even if the agreement with the County was reestablished, that agreement required ditch abandonment proceedings in District Court with public hearings that would likely be opposed by local residents.

· The agreement with the County (if it was to be reinstated) also required receiving legislative authorization to place a permanent conservation easement over the restoration area.  The likelihood of that was uncertain.

Watersheds Adjacent to the St. Louis River Watershed

With site 8362 no longer a feasible mitigation option, pursuit of the high priority sites identified in watersheds adjacent to the St. Louis River watershed was initiated along with the continued search for existing bank credits, wetland banks in various stages of planning, and various other potential wetland mitigation opportunities located in central and northwestern parts of Minnesota.

Fifteen sites were determined to have high potential for wetland mitigation in watersheds located adjacent to the St. Louis River watershed (Figure 4.2-11).  Of these, 10 sites were evaluated in the Mississippi River–Grand Rapids watershed, three sites were evaluated in the Kettle River watershed, and two sites were evaluated in the Nemadji River watershed.  

After further study, these sites were eliminated from further consideration due to issues that included: lack of wetland drainage or altered land uses that would fit the regulatory requirements for restoration credit; potential flooding of roads or other infrastructure; upstream ditch drainage through the wetland that would have to be maintained; regulatory applicability; complex land ownership; existing peat mining operations; and legal considerations.  

Watersheds Neighboring Adjacent Watersheds

Ten potential wetland mitigation sites, initially determined to have some potential, were located in watersheds neighboring the watersheds adjacent to the St. Louis River.  These sites were evaluated to determine the relative potential for mitigation, the level of risk and uncertainty, and the likely costs.  These sites were primarily located in Aitkin County.

Eight of these 10 sites were eliminated from further consideration due to issues that included unwilling landowners, significant private properties that would be hydrologically impacted by wetland restoration, insufficient agricultural history, insufficient wetland drainage to qualify for restoration credit, considerable existing upstream drainage through the site, or active pursuit of the properties by others.

Proposed Off-Site Wetland Mitigation Projects

Two priority properties were identified with willing landowners that had the potential to accomplish compensatory wetland mitigation for nearly the entire Project.  These sites are located in watersheds neighboring those adjacent to the St. Louis River and outside the 1854 Ceded Territory (Figure 4.2-11).

Aitkin Mitigation Site

The Aitkin wetland mitigation site is located in Aitkin County within the Mississippi River-Brainerd watershed.  At this site, it is proposed to restore 810 acres of wetland and preserve 123 acres of upland buffer (Figure 4.2-12).  The overall objective of the restoration plan is to restore the hydrology by removal of the internal drainage system and the construction of outlets that regulate the required hydrological conditions (RS20T Supplement, Barr 2008).  

Once hydrology restoration has been achieved, an adaptive management program is proposed to guide development of the restored wetlands to achieve the targeted conditions.  The vegetative restoration of each non-forested, non-bog community would be conducted to promote the establishment of characteristic native species that are present in the seed bank or that may be transported to the area from adjacent wetlands.  General site preparation would be concurrent with hydrological restoration activities.  Existing, non-native, and invasive vegetation would be removed through mechanical means or herbicide application.  Diverse, native wetland vegetation is expected to develop in the restoration wetlands from the existing seedbank and from the wetland vegetation that surrounds the wetland restoration site through vegetative propagation and seed dispersal mechanisms.  At the end of the second growing season these areas would be assessed to determine if additional seeding is required.  These areas include sedge and wet meadows, shallow and deep marsh, emergent fringes, shrub carr and alder thicket.

Hardwood and coniferous swamp along with open and coniferous bogs would require herbaceous and woody species seeding as well as some woody seedling installation.  Open and coniferous bogs would also require the installation of a sphagnum moss layer.  The Mine Site may provide up to half the donor soil material (i.e., sphagnum) for this mitigation site.

Vegetation in the existing upland areas would be managed to promote natural succession of the existing plant communities.  The primary maintenance activity would be control of non-native invasive species such as buckthorn, honeysuckle, and garlic mustard.

Hinckley Mitigation Site

The Hinckley wetland mitigation site is located in Pine County within the Snake River watershed.  This site is the proposed location for the restoration of 313 acres of wetlands and the preservation of 79 acres of upland buffer on an existing sod farm (Figure 4.2-13).  The overall objective of the Hinckley restoration plan is to restore the hydrologic connection between upstream watersheds and the restoration site and to disable the internal drainage system on site.  The restoration process would start with activities to restore site hydrology (RS20T, Barr 2007).

The vegetative restoration of each non-forested, non-bog community would be conducted to promote the establishment of characteristic native species that are present in the seed bank or that may be transported to the area from adjacent wetlands.  General site preparation would be concurrent with hydrological restoration activities.  Existing, non-native and invasive vegetation would be removed through mechanical means or herbicide application.  Diverse, native wetland vegetation is expected to develop in the restoration wetlands from the existing seedbank and from the wetland vegetation that surrounds the wetland restoration site through vegetative propagation and seed dispersal mechanisms.  At the end of the second growing season these areas would be assessed to determine if additional seeding is required.  These areas include sedge and wet meadows, shallow and deep marsh, emergent fringes, shrub carr and alder thickets.

Hardwood and coniferous swamp along with open and coniferous bogs would require herbaceous and woody species seeding as well as some woody seedling installation.  Open and coniferous bogs would also require the installation of a sphagnum moss layer.  The Mine Site may provide up to half the donor soil material (i.e., sphagnum) for this mitigation site.

Vegetation in the existing upland areas would be managed to promote natural succession of the existing plant communities.  The primary maintenance activity would be control of non-native invasive species such as buckthorn, honeysuckle, and garlic mustard.

4.2.4.3
Other Mitigation Measures

In addition to compensatory wetland mitigation and monitoring, an additional measure was identified with the potential to affect wetlands and is discussed below.

· Maximize the elevation of the Category 1/2 stockpile – This measure would minimize the stockpile footprint, thereby decreasing the area of wetland disturbance from the Project.

4.2.4.4
Monitoring

As discussed earlier in this section, a wetland monitoring plan should be implemented to identify and characterize any indirect effects on wetlands in addition to the predicted impacts described above and provide for appropriate mitigation, including additional compensatory mitigation, as needed.  A hydrological monitoring plan for the Project has already been initiated (Barr 2005c) and may need to be expanded.  In developing the wetland monitoring plan, the following factors should be considered:

· The monitoring plan should include wetland areas outside both the Mine Site and the Tailings Basin.  

· The extent of the monitoring area should be defined in part on the characteristics of and potential impacts to existing wetland areas.  Wetlands that should be monitored include those within areas predicted to experience more than 0.25 feet of glacial aquifer drawdown or where there is predicted flooding.  Specific monitoring locations within this area should be selected taking into account the degree of dependence of wetlands on groundwater versus precipitation as can be ascertained by existing information, and locations of potential wetlands based on wetland delineations, NWI maps, and aerial photographs.

· Monitoring should include both hydrologic observations (for impacts from inundation and water table reduction) and vegetation impacts (e.g., conversion from wetland to upland species or from one wetland type to another) including a comparison to baseline (pre-mining) conditions.  The wetland monitoring plan should be designed, to the extent possible, to differentiate hydrologic impacts from the Project versus non-related actions (e.g., Peter Mitchell Mine expansion) or climate change.

· Monitoring locations should be chosen to include a representative sample that provides a statistically valid interpolation of the various wetland types that occur within the monitoring area as can be ascertained by existing information.

· Reference wetland sites should be monitored for comparison to potentially impacted wetlands.

4.2.4.5
Mitigation Summary

The Proposed Action would impact an estimated 1,488 acres of wetlands, including 850 acres of directly impacts and 638 acres potential indirect impacts.  Wetland impacts associated with the various proposed activities are summarized in Table 4.2-4.  

The anticipated wetland types to be restored off-site include a combination of the same and different types as the affected wetlands.  Some off-site wetlands would be restored in advance of impacts, while other wetlands would be restored after the impacts, including the 175 acres of wetlands proposed to be restored or created on-site at Closure.  The first five years of mining activity impact the most wetland acreage (Table 4.2-6); the mitigation plan specifically addresses mitigating impacts from this first operating phase.  The entire Aitkin site and the northern half of the Hinckley site would be restored in the first 5 years of the Project (Table 4.2-7).  The unavoidable wetland impacts projected during the first five years total 1,038 acres (excluding any potential indirect impacts at the Tailings Basin that may happen within the first five years).  Within operating years 6 to 20, an additional 450 acres of wetlands (1,488 total acres over the 20-year life of the Project) would be directly or would likely be indirectly affected by open-pit mining, stock piling, and associated activities (Table 4.2-8).

Table 4.2-6
Summary of Project Direct and Indirect Wetland Impacts by Eggers and Reed (1997)—First 5 Years 1

	Project Area
	Circular 39
	1
	2
	2
	3
	4
	5
	6
	6
	7
	7
	8
	8
	NA
	Wetland Total

	
	Eggers and Reed Wetland Classification
	Seasonally Flooded
	Fresh (Wet) Meadow
	Sedge Meadow
	Shallow Marsh
	Deep Marsh
	Shallow Open Water
	Shrub-Carr
	Alder Thicket
	Hardwood Swamp
	Coniferous Swamp
	Open Bog
	Coniferous Bog
	Deepwater
	

	Mine Site
	Direct (acres)
	0.0
	27.4
	14.7
	21.0
	0.0
	0.0
	2.4
	58.4
	14.9
	62.2
	46.5
	426.0
	0.0
	673.5

	
	Indirect (acres)
	0.0
	0.6
	0.0
	9.8
	0.0
	0.0
	0.0
	28.7
	12.8
	1.3
	113.1
	151.8
	0.0
	318.1

	
	Total (acres)
	0.0
	28.0
	14.7
	30.8
	0.0
	0.0
	2.4
	87.1
	27.7
	63.5
	159.6
	577.8
	0.0
	991.6

	
	# wetlands
	0
	3
	5
	9
	0
	0
	1
	12
	3
	4
	3
	22
	0
	62

	Raillroad
	(acres)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.3

	
	# wetlands
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	2

	Tailings Basin Drain System
	(acres)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	# wetlands
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Dunka Road/Water Pipeline
	(acres)
	0.0
	0.0
	0.0
	2.0
	0.2
	<0.1
	6.1
	0.5
	0.0
	0.4
	0.0
	0.0
	0.5
	9.7

	
	# wetlands
	0
	0
	0
	5
	1
	1
	12
	1
	0
	1
	0
	0
	1
	22

	Tailings Basin - East Basin Expansion Area
	(acres)
	0.0
	0.0
	1.8
	3.0
	10.7
	3.5
	0.1
	0.0
	0.0
	<0.1
	0.0
	0.0
	0.0
	19.1

	
	# wetlands
	0
	0
	5
	3
	2
	4
	1
	0
	0
	1
	0
	0
	0
	16

	Tailings Basin - Buttress Area
	(acres)
	0.0
	<0.1
	0.0
	0.7
	14.2
	0.00
	1.3
	0.0
	0.0
	0.8
	0.0
	0.0
	0.0
	16.9

	
	# wetlands
	0
	1
	0
	1
	4
	0
	3
	0
	0
	3
	0
	0
	0
	12

	Total
	(acres)
	0.0
	28.0
	16.5
	36.5
	25.1
	3.5
	10.1
	87.6
	27.8
	64.7
	159.6
	578.3
	0.5
	1,037.6


Source:  Eggers and Reed 1997

1 This wetland summary is based on the predominant wetland type within each wetland with acreage rounded to nearest tenth acre.  Excludes any indirect impacts that may occur at the Tailings Basin in the first five years.

Table 4.2-7
Summary of 5-Year Wetland Impacts and Mitigation by Eggers and Reed Classification1
	Wetland Type
	Aitkin Wetland Mitigation Area (acres)
	Hinckley Wetland Mitigation Area (acres)
	Wetland Mitigation Total (acres)
	Proposed 5-Year Wetland Impacts (acres)
	5-Year Wetland Impacts Compensated2 (acres)

	Deepwater
	0.0
	0.0
	0.0
	0.5
	0.0

	Type 1 Seasonally Flooded
	0.0
	20.1
	0.0
	0.0
	0.0

	Type 2 Fresh (Wet) Meadow
	21.8
	14.3
	36.1
	28.0
	27.8

	Type 2 Sedge Meadow3
	47.1
	5.4
	52.5
	16.5
	37.2

	Type 3 Shallow marsh
	86.9
	0.0
	86.9
	36.5
	62.7

	Type 4 Deep marsh
	33.6
	0.0
	33.6
	25.1
	26.9

	Type 5 Shallow, Open Water
	0.0
	0.0
	0.0
	3.5
	0.0

	Type 6 Shrub-Carr
	83.9
	38.9
	122.8
	10.1
	83.3

	Type 6 Alder Thicket
	82.8
	27.4
	110.2
	87.6
	85.2

	Type 7 hardwood Swamp4
	52.6
	0.0
	52.6
	27.8
	38.8

	Type 7 Coniferous Swamp
	89.1
	0.0
	89.1
	64.7
	68.2

	Type 8 Open Bog
	74.2
	0.0
	74.2
	159.6
	59.4

	Type 8 Coniferous Bog
	238.2
	101.2
	339.4
	578.3
	271.5

	Wetland Total
	810.2
	187.2
	997.4
	1,037.6
	761.0

	Upland Buffer
	123.1
	11.4
	134.5
	NA
	33.6

	Total
	933.3
	198.6
	1,131.9
	1,037.6
	764.16


Source:  Eggers and Reed

1 Assumes restoration of the entire Aitkin site and the northern half of the Hinckley site within the first 5 years of the Project.  Excludes any indirect impacts that may occur at the Tailings Basin in the first five years.

2 Assumes 1.25:1 replacement for the same wetland types and 1.5:1 for different types.  Permitted ratios may vary.

3 The total restoration area includes 0.8 acres of partially drained wetland at Hinckley, credited at 50 percent of the area.

4 The total restoration area includes 6.1 acres of partially drained wetland at Hinckley, credited at 50 percent of the area.

Table 4.2-8
Summary of Proposed Wetland Mitigation

	Wetland Type
	Aitkin Wetland Mitigation Area (acres)
	Hinckley Wetland Mitigation Area (acres)
	Wetland Mitigation Total (acres)
	Proposed Total Project Wetland Impacts (acres)
	Total Wetland Impacts Compensated1

(acres)

	Off-Site Wetlands
	
	
	
	
	

	Deepwater
	 0
	 0
	0 
	0.5
	0.0

	Type 1 Seasonally Flooded
	0
	20.1
	20.1
	0.0
	13.4

	Type 2 Fresh (Wet) Meadow
	21.8
	14.3
	36.1
	29.3
	28.0

	Type 2 Sedge Meadow2
	47.1
	39.9
	87.0
	16.5
	60.2

	Type 3 Shallow marsh
	86.9
	1.4
	88.3
	41.1
	64.3

	Type 4 Deep marsh
	33.6
	0.0
	33.6
	25.1
	26.9

	Type 5 Shallow, Open Water
	0.0
	0.0
	0.0
	3.5
	0.0

	Type 6 Shrub-Carr
	83.9
	87.1
	171.0
	10.1
	115.4

	Type 6 Alder Thicket
	82.8
	27.4
	110.2
	94.3
	86.0

	Type 7 hardwood Swamp3
	52.6
	13.2
	65.8
	32.7
	46.2

	Type 7 Coniferous Swamp
	89.1
	8.4
	97.5
	64.7
	73.8

	Type 8 Open Bog
	74.2
	0.0
	74.2
	189.2
	59.4

	Type 8 Coniferous Bog
	238.2
	101.2
	339.4
	661.2
	271.5

	Off-Site Wetland Total
	810.2
	313.0
	1,123.2
	1.168.1
	845.1

	Upland Buffer
	123.1
	79.2
	202.3
	 -
	50.6

	Off-Site Upland Total
	123.1
	79.2
	202.3
	 -
	50.6

	Off-Site Mitigation Total
	933.3
	392.2
	1,325.5
	      1,168.1
	895.7

	On-Site Wetland Mitigation Total
	-
	-
	175
	-
	117

	Tailings Basin Indirect Impacts
	-
	-
	-
	319.7
	-

	Totals
	-
	-
	-
	1,487.8
	1,012.7


Source:  

1 Assumes 1.25:1 replacement for the same wetland types and 1.5:1 for different types.  Permitted ratios may vary.

2 The total restoration area includes 0.8 acres of partially drained wetland at Hinckley, credited at 50 percent of the area.

3 The total restoration area includes 6.1 acres of partially drained wetland at Hinckley, credited at 50 percent of the area.
Because the two primary wetland mitigation sites included in this plan are located outside of the Project watershed and the on-site mitigation is planned for completion at the end of the Project, all mitigation for directly impacted wetlands associated with this plan would need to be conducted at a minimum ratio of 1.25:1 or 1.5:1 in accordance with USACE guidance and Minnesota Rules.  Assuming the restoration is successfully conducted one full growing season ahead of the impacts, replacement in-kind would be credited at a 1.25:1 ratio.  Restoration monitoring would continue over the 20-year life of the Project, with performance standards established at 5 and 20 years (RS20T, Barr 2007).  Should in-kind compensatory mitigation be deemed unsuccessful such that an equal area of in-kind replacement is not provided for the impacts, those impacts would be replaced at a 1.5:1 ratio.  This would meet the minimum replacement ratio requirements.  However, given the high quality of the wetlands that would be impacted by the Project, additional wetland mitigation resulting in higher compensatory ratios may be required by state permitting processes. Conversely, compensatory ratios for indirect impacts may be less than those required for direct impacts.

Off-site wetland restoration of 1,123 acres would provide 845 acres of compensatory wetland mitigation at the applicable mitigation ratios.  In addition, a total of 202 acres of upland buffer areas are proposed to be established with native vegetation around the wetland restoration areas.  In accordance with USACE guidelines, credit for the upland buffer areas is proposed at a 1:4 ratio, resulting in an additional 51 acres of wetland credits.  Assuming a 1.25:1 replacement for the same wetland types and 1.5:1 for different types and including the proposed upland buffer, the proposed off-site wetland mitigation would compensate for 896 acres of the 1,488 acres of proposed wetland impacts, or 60.2% of the total impacts.  Compensatory ratios determined in permitting may vary from these assumptions, which would result in a different percentage of mitigated impacts under this plan.

Finally, the Closure plan for the site is designed to create or restore 175 acres of wetlands, not included in the mitigation discussed above.  It is planned that the additional wetland mitigation would provide 117 additional compensatory mitigation acres (at an assumed 1.5:1 ratio), for a total wetland credit of 1,013 acres.  The on-site mitigation plan includes:

· 30 acres of created wetlands at the emergency basin; 

· 75 acres of created wetlands in the Tailings Basin at Closure;

· 30 acres of created wetlands at the mine stockpile areas after removal of the temporarily stored lean ore surge stockpile and overburden storage area; and  

· 40 acres of created wetlands within the East Pit after backfilling.

The overall wetland mitigation strategy for the Project is to replace unavoidable wetland impacts in-kind where possible and in advance of impacts when feasible.  Due to both on-site and off-site limitations and technical feasibility, it was not found to be practicable to replace all impacted wetland types with an equivalent area of in-kind wetlands.  For instance, for the overall Project wetland impacts, the coniferous bog community acreage directly and indirectly impacted will be 661.2 acres and the total coniferous bog wetlands compensated for will be 339.4 acres (based on assumed ratios), a 321.8 acre compensation deficit (Table 4.2-8).  Most other wetland community types proposed to be directly impacted will be replaced with comparable wetland communities.  

Total proposed on-site and offsite wetland mitigation would compensate for 1,013 of the 1,488 acres, or 68%, of the proposed wetland direct and indirect impacts at the stated mitigation ratios.  Compensatory mitigation for the remaining 475 impacted acres, plus or minus any adjustments for higher or lower mitigation ratios that may be required, would need to be addressed through permit conditions. Tribal cooperating agencies take the position that unless the mitigation for the additional 475 wetland acres is identified in the DEIS, or there is a detailed statement of how the permit conditions would address the needed acres, the impacts must be considered unmitigated for purposes of the DEIS.
4.2.5
Cumulative Wetland Impacts

4.2.5.1
Introduction

A semi-quantitative analysis of cumulative wetland impacts was performed.  Because several of the primary functions performed by wetlands are directly related to watershed processes, the analysis was performed on the Partridge River Watershed (Figure 4.2-14) that includes the Mine Site, railroad, and haul roads, accounting for approximately 97% of anticipated wetland impacts.  The consideration of past, present, and reasonable foreseeable actions provides the context for assessing the wetland cumulative impacts within the Partridge River watershed.

4.2.5.2
Study Area

The Partridge River watershed extends from the City of Babbitt, Minnesota to the mouth of the Whitewater Reservoir near Hoyt Lakes, Minnesota.  The MnDNR Census of the Land (1996) identifies the primary land uses in the watershed as bog/marsh/fen, brushed land, forests, water, cultivated land, hay/pasture/grassland, mining, and urban and rural development.  The latter four of these land cover classes were assumed to be associated with human impacts; therefore, the areas classified with any of these four land cover classes were identified as areas in which pre-settlement Trygg wetland data would be used (Trygg 1996).  While the primary land use classification bog/marsh/fen combines a variety of wetland types, no fens are known to occur in the Project area. Tribal cooperating agencies disagree. Tribal cooperating agencies take the position that,  based on the data from the wetland delineations, there are fens in the project area.
Tribal cooperating agencies disagree that limiting the analysis of cumulative wetland impacts to the Partridge River is appropriate. Tribal cooperating agencies take the position that  wetland impacts related to regional mining operations throughout the area as well as large wetland impacts of the proposed PolyMet project to the Embarrass River watershed must be included. In addition, the analysis must include impacts related to changes in wetland functional values, only impacts related to direct fill.

At a local scale, PolyMet is likely to impact wetlands in the Embarrass River watershed as water that percolates through the bottom of the tailings facility enters that shallow aquifer. This water, which is likely to have degraded quality, will re-emerge at the surface within wetlands of the Embarrass River watershed. The high chemical load of this water will affect wetlands by degrading water quality and altering the wetland functional values. In addition, PolyMet air emissions may deposit contaminants in the watershed of the Embarrass River and further degrade wetland quality. The full extent of wetland impact resulting from 20 years of emissions from the proposed PolyMet project via air and water must be quantitatively characterized. This quantitative analysis should be done using model output (air, surface and groundwater). A quantitative assessment of changes to functional values should include an analysis of the effects of 20 years of surface and groundwater emissions along with the additive effects of air emissions for Embarrass River Wetlands. Finally, the PolyMet project as proposed includes a possibility of post-closure contamination of surface and groundwater. The wetland cumulative impact analysis must include a quantitative analysis of the long-term effects of mine effluent on wetlands of the Embarrass River. If mine related effluent is to be perpetual, this section must discuss the effects of perpetual mine discharge on wetlands.

In regards to the Partridge River watershed, the analysis correctly focuses on 3 timeframes of analysis; Pre Settlement Resources, Existing Resources, and Future Resources. However, the cumulative impact discussion includes only wetland loss due to direct fill. There is no attempt in the document to assess cumulative impacts that result in changes to functional values. The issue of changes to wetland functional value has been highlighted to the Army Corps of Engineers (ACE) and the Minnesota Department of Natural Resources (MDNR) during technical meetings. The DEIS should provide a quantitative analysis of the cumulative changes in wetland functional values for the Partridge River. This analysis must include the functional value changes related to maintenance of features of the closed mine (e.g. changes in water quality of mine site wetlands, changes in water flow through mine site wetlands, etc.).

At a regional scale, Iron Range taconite mining has impacted wetlands through direct wetland fill as well as indirect impacts due to air deposition of mine related contaminants, water quality degradation, and the flooding/de-watering of wetlands which lead to changes in wetland functional values. There are two additional geographic scales at which wetland cumulative impacts should be characterized:

St. Louis River Watershed. The Fond du Lac band of Lake Superior Chippewa has identified this watershed as an area of concern. The cumulative impact analysis should quantitatively characterize the following:

1. The additive effect of PolyMet related air and water emissions to the Partridge and Embarrass River watershed wetlands and their impact on water quality of the St. Louis River.

2. The loss of wetlands and changes in wetland functional values in the St. Louis River watershed during the 3 timeframes, including a characterization of the potential for future mining impacts and the long-term maintenance requirements of the PolyMet mine as currently proposed.

1854 Ceded Territory. The Fond du Lac, Grand Portage, and Bois Forte tribes retains treaty guaranteed rights to harvest natural resources within the 1854 ceded territory. The cumulative impact analysis should quantitatively characterize the following:

1. The additive effect of PolyMet related air and water emissions to the wetlands of the 1854 ceded territory.

2. The loss of wetlands and changes in wetland functional values in the 1854 ceded territory during the 3 timeframes.

3. Loss of tribal access to wetlands in the 1854 ceded territory due to either the changes documented in 2. above, or due to mitigation of wetland impacts occurring outside of the ceded territory.
Three additional data layers were used to identify human-affected areas, including:

· Minnesota Department of Transportation (MnDOT) road layer for St. Louis County – all roads identified within the study area were buffered at 33 feet on each side of center (for a total width of 66 feet).

· MnDOT railroad layer for Minnesota – all rail lines identified within the watershed were buffered at 15 feet on each side of center (for a total width of 30 feet).

· MnDNR mining features layer (2003) – all areas located within the mining feature area were conservatively assumed to be affected.

Urban areas identified in the watershed include Babbitt and Allen Junction, which are not experiencing growth.  The primary area of growth in the watershed is around Colby Lake.

The major highways that connect the cities within the area include State Highways 135, 21, and 110.  Several County and Forest Roads are found within the watershed, including CR 680 (FR113), CR 666, FR 420, FR 120, FR 238, and FR 117, along with numerous other unnamed logging roads.  Dunka Road, a private road that runs through the Mine Site, runs from east to west across the watershed.  

Water resources other than wetlands in the watershed include:

· Several water-filled abandoned pits associated with the west half of the Peter Mitchell mine, as well as several named lakes (Mud Lake, Iron Lake, Big Lake, and Cranberry Lake);

· A number of shallow unnamed waterbodies; and 

· Several streams and rivers including the Partridge River, South Branch of the Partridge River, Colvin Creek, Wetlegs Creek, Wyman Creek, and Longnose Creek, Knox Creek, and Second Creek, as well as some unnamed stream reaches.

Historical activities within the Partridge River watershed that have affected wetland resources consist primarily of mining activities that started on a large scale in the early 1950s, along with limited urban development.  The remainder and majority of the watershed has had limited disturbance except for logging with some associated loss of wetlands.  A more detailed description of the baseline condition for wetland resources within the study area is provided below.

4.2.5.3
Study Methods

Pre-Settlement Wetland Resources and Past Impacts

The wetland area estimated for the pre-settlement time period was developed using historical mapping and the NWI.  The process was completed in four steps, as follows:

1. The areas of the watershed with significant human impact prior to development of the NWI were identified.  The NWI data was used to help establish the baseline wetland condition in the undisturbed areas of the watershed in and around the 1970s, since it is the best data representing the extent of wetland resources in the Partridge River watershed.

2. The area of pre-settlement wetlands within the areas with significant human impact were estimated using historical wetland mapping (Trygg maps) based on the original government land survey notes (Trygg 1996).  The original land survey notes and records were used to produce an original land cover type map of the area (Trygg 1996).  This map provides a broad base of upland and wetland conditions prior to significant European settlement.

3. The total acreage of pre-settlement wetlands was estimated.  The Trygg maps were used to identify wetlands in areas with significant human impact.  The NWI was used to identify wetlands in areas with insignificant human impact.

4. Selected representative historic aerial photographs dating from the 1930s were reviewed for human impact in the watershed.

The Trygg maps use data from the original government land surveys along with other historical surveys and sources.  These historical maps included water features that were identified in the original land surveys such as marshes, bottoms, swamps, lakes or ponds, and rivers.  These water features were digitized from the Trygg maps in the Partridge River watershed.

A relationship was developed between the “wetlands” and water features shown on the Trygg maps and the NWI wetlands to account for the differences in map scale, mapping methods, and human disturbance.  Because the scale of the Trygg maps is relatively small (1:250,000) it is assumed to be less accurate than the larger-scale and more detailed mapping effort used in developing the NWI (1:24,000).  Other reasons for the range of difference may be human impacts on wetlands between the time of the original land survey and compilation of the NWI map in the 1970s as well as differences in the purpose and methods utilized in each mapping effort.

The comparison of Trygg and NWI data was initially conducted within 23 townships located within or adjacent to the Partridge River watershed.  The land uses within those townships were evaluated using the criteria described above (“Areas of Human Impact”) to identify those minimally affected townships in which less than 5% of the land area was classified in the categories associated with human impacts.  A total of eight of the 23 townships were identified as minimally affected.

It is assumed that due to the minimal amount of impact on these eight townships, the NWI mapping in these townships is representative of pre-settlement wetland conditions.  The data for these eight townships were used to develop a relationship between the NWI and Trygg wetlands.  The total wetland acreage for the two data sets was compiled, and the ratio of NWI to Trygg wetlands was calculated to be 1.13 for these townships.  This ratio indicates that there are 13 percent fewer wetlands identified using the Trygg maps as compared to the NWI maps.  The ratio was used as an adjustment factor to “normalize” the Trygg data to the standards and scales of the NWI data.

Existing Wetland Resources

Wetland areas estimated for the existing conditions were developed by compiling the following data:

· Field wetland delineations completed by PolyMet (RS14, Barr 2006), including the PolyMet Mine Area wetland delineations; railroad connection wetland delineations; Dunka Road/Tailings Basin wetland delineations; 1995-98 wetland delineations conducted at the former LTVSMC site; and the 2003 wetland delineations conducted within the study area.

· The extent of mine pit water bodies was developed using a combination of MnDNR Public Water Inventory maps and interpretation of the 2003 Farm Service Area aerial photography.  The extent of open water observed on the 2003 FSA aerial photography was used for pits not covered by the Public Water Inventory maps.

· The NWI was used to identify wetlands in all areas not covered in the above items.

A “composite” wetlands layer was developed by deleting all the NWI wetlands from the areas in which more detailed mapping was completed.  These wetlands were replaced with the delineated wetlands and mine pit water bodies as discussed above.  This wetland mapping was compared to the historic wetland (baseline) mapping to quantify the effects of past activities on wetland resources within the analysis area.  

Projected Future Wetland Resources

The extent of future wetlands was estimated by using the existing conditions wetland mapping and deleting projected future impacts from the map.  Wetland losses from the following reasonably foreseeable actions in the Partridge River watershed were forecasted:

· NorthMet Mine

· Portions of the proposed Cliffs Erie Railroad Pellet Transfer Facility in the Partridge River Watershed

· Future expansion of Northshore Mining Company’s Peter Mitchell Mine Pits

· Proposed Mesabi Nugget Phase II

· Proposed St. Louis County Highway Connection from Hoyt Lakes to Babbitt 

The former LTVSMC mine affected approximately 344 acres of wetlands before the mine closed in 2001.  The Peter Mitchell Mine area to the north of the NorthMet site and within the Partridge River watershed has approval to impact 73.6 acres of wetlands incrementally through 2016, of which 16 acres have currently been impacted.  The Proposed Mesabi Nugget Phase II Project would impact 254 acres of wetland (Barr 2008, Wetland Delineation and Functional Assessment Report).  The St. Louis Highway connector from Hoyt Lakes to Babbitt currently has several proposed alternative routes under consideration.  Wetland impacts would most likely occur in the Partridge River watershed for the preferred alternative. Impacts from alternative routes are currently being evaluated and are unavailable at this time.

4.2.5.4
Results:  Cumulative Effects Analysis 

Impacts related to past, present, and reasonably foreseeable future actions were evaluated through a quantitative summary of the number of acres of various wetland types that were affected in the past and may be affected in the future, and the magnitude of those effects within the Partridge River watershed (Table 4.2-9).

Table 4.2-9
Partridge River Watershed Cumulative Wetlands and Deep Water Habitat Analysis Data Summary
	Pre-Settlement Conditions (by Data Source)
	Area (Acres)

	Remote Sensing Wetland Mapping
	33

	National Wetlands Inventory
	30,981

	Trygg Map
	4,378

	Total Pre-Settlement Wetland Acreage
	35,392

	
	

	Existing (2007) Conditions (by Data Source)
	

	Various Wetland Delineations
	3,226

	Remote Sensing Wetland Mapping
	2,331

	National Wetlands Inventory
	28,323

	Total Existing Wetland Acreage
	33,880

	Existing Deep Water Habitat (Pit Water 2003 Aerial Photography)
	2,686

	
	

	Future Conditions (by Type)
	

	Lacustrine
	2,351

	Palustrine
	30,106

	Post Mining Reclamation Wetland
	67

	Riverine
	201

	Total Future Wetland Acreage
	32,725

	Future Deep Water Habitat
	3,098


Alternative configurations of the Project were evaluated to determine whether the projected impacts can be minimized.  Unavoidable wetland impacts would be mitigated in accordance with the state and federal wetland permitting programs.

The analysis for this study indicated that more than 95% of the existing wetlands in the Partridge River watershed would remain in the foreseeable future with or without the NorthMet Project (Table 4.2-9).  The northeastern wetlands of Minnesota are unique within the state as well as most of the other parts of the United States, in that the loss of wetlands has remained relatively small.  For instance, it has been estimated that the 48 lower states have lost about 53% of pre-settlement wetland habitat (http://www.epa.gov), compared to a minimal loss (estimated at less than 1%) in northeastern Minnesota.  

Most wetland impacts in the Partridge River watershed have resulted from past LTVSMC and continuing Peter Mitchell Mine operations and would result from the NorthMet Project.  The largest wetland impact that has occurred or is proposed to occur is the projected direct loss of 850 wetland acres with the likelihood for an additional 638 acres indirectly impacted by the NorthMet Project; however, even these impacts are small compared to the estimated 33,880 wetland acres currently present.  Wetlands in the study area are similar in type and function to wetlands found throughout this portion of northeastern Minnesota; most are high quality wetlands and consist of  black spruce bog/open bog, forested swamp, and alder thicket/shrub carr.  No fens have been identified in the Project area. Tribal cooperating agencies disagree.  Based on the data from the wetland delineations, fens have been identified in the project area.  Many of the wetlands that have classified as open bogs are poor fens and the wetlands classified as black spruce bogs are rich forested peatlands.
The NorthMet Project and other proposed projects within the Partridge River watershed would primarily impact high quality wetlands with significant functions and values because of the relative isolation and lack of human disturbance in the watershed.  Mining activities would cause additional habitat fragmentation as well as loss of wetland functions and values.   Relative to the 33,880 wetland acres estimated to occur in the Partridge River watershed (Table 4.2-9), the overall proportion of impacted wetlands from these Projects would  be about 4.4%.  However, because most of the directly and indirectly impacted wetlands are of high quality, the function and values served by the wetlands in the watershed would be expected to be significantly affected by the approximately 850 acres of direct Project wetland impacts and 638 acres of indirect wetland impacts from the Project. Tribal cooperating agencies take the position that the impacts to these wetland acres is significant. 
The mitigation plan as described in Section 4.2.5 addresses the compensatory plans to offset the proposed wetland impacts if the mitigation sites are permitted and achieve the required performance levels, but most of the proposed mitigation would occur outside of the Partridge River watershed and outside the 1854 Ceded Territory. In addition, 475 acres of required mitigation has not been addressed.  






























� 	Both direct and indirect wetland impact acreages have been modified and changed through the EIS process as the result of refined analysis, and thus impacts enumerated in this DEIS differ to some degree from those in original impact assessment documents and the original PD.  The wetland direct and indirect impacts acreages in the following sections and tables depict the proposed wetland impacts based on current information
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