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3.9-15 Summary of Terrestrial Communities and Proposed Impacts within 
West Range Rail Line Alternative 1A 

3.9-16 Summary of Terrestrial Communities and Proposed Impacts within 
West Range Rail Line Alternative 1B 

3.9-17 Summary of Terrestrial Communities and Proposed Impacts within 
West Range Roads 

3.9-18 Summary of Terrestrial Communities and Proposed Impacts within 
East Range  IGCC Power Station Footprint and Buffer Land 

3.9-19 Summary of Terrestrial Communities and Proposed Impacts within 
East Range HVTL Alternative 1 

3.9-20 Summary of Terrestrial Communities and Proposed Impacts within 
East Range HVTL Alternative 2 

3.9-21 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Natural Gas Pipeline Alternative 1 

3.9-22 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Process Water Supply Pipeline – Area 2WX to Footprint 

3.9-23 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Process Water Supply Pipeline – Area 2WX to Area 2W 

3.9-24 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Process Water Supply Pipeline – Knox Mine to Area 2WX 

3.9-25 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Process Water Supply Pipeline – Area 6 and Stephens Mine to Area 
2WX 

3.9-26 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Process Water Supply Pipeline – Area 9 South to Area 6 

3.9-27 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Process Water Supply Pipeline – Area 9 North (Donora Mine) to Area 
6 
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3.9-28 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Railroad Alternative 1 

3.9-29 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Railroad Alternative 2 

3.9-30 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Potable Water and Sewer Pipelines 

3.9-31 Summary of Terrestrial Communities and Proposed Impacts within 
East Range Roads 

3.9-32 MDNR NHIS Plant Species Occurrences in Vicinity of West Range Site Boundary 

3.9-33 MDNR NHIS Occurrences within One Mile of HVTL Alternative 1 

3.9-34 MDNR NHIS Occurrences within One Mile of HVTL Alternative 1A 

3.9-35 MDNR NHIS Occurrences within One Mile of Plan B Phase II Alternate Route 
WRB-2A 

3.9-36 MDNR NHIS Occurrences within One Mile of Natural Gas Pipeline Alternative 1 

3.9-37 MDNR NHIS Occurrences within One Mile of Natural Gas Pipeline Alternative 2 

3.9-38 MDNR NHIS Occurrences within One Mile of West Range Process Water Supply 
Pipeline Segment 1 

3.9-39 MDNR NHIS Occurrences within One Mile of West Range Process Water Supply 
Pipeline Segment 3 

3.9-40 MDNR NHIS Plant Species within One Mile of East Range HVTL Alternative 1 

3.9-41 MDNR NHIS Plant Species Within One Mile of East Range HVTL Alternative 2 

3.9-42 MDNR NHIS Plant Species Within One Mile of East Range Natural Gas Pipeline 
Alternative 1 

3.10-1 Individual Noise Levels Generated by Construction Operation Equipment 

3.10-2 Aggregate Estimated Noise Levels Generated by Mesaba Power Plant Construction 
Operations 

3.10-3 Estimated Steam Blow Noise Levels 

3.10-4 Individual Noise Levels Generated by Construction Operation Equipment 

3.10-5 Aggregate Estimated Noise Levels Generated by Mesaba Power Plant Construction 
Operations 

3.10-6 Estimated Steam Blow Noise Levels 

3.10-7 Analysis Receptor Locations 

3.10-8 None 

3.10-9 Estimated Operational Noise Levels at Receptors 

3.10-10 FHWA Noise Abatement Criteria 
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3.10-11 Construction and Operational Traffic Volumes 

3.10-12 Modeled Traffic Noise at MINNOISE Receptors 

3.10-13 Land Use Categories and Metrics for Rail Noise Impact Criteria 

3.10-14 None 

3.10-15 ATPA Guidelines for Maximum Air-Borne Noise from Transit Train Operations 

3.10-16 Ground Borne Vibration Guideline for Residential Land Use 

3.10-17 Estimated Freight Train and Yard Activity Noise Levels 

3.10-18 Estimated Freight Train Vibration Levels 

3.10-19 Estimated Freight Train and Yard Activity Noise Levels 

3.10-20 Estimated Freight Train Vibration Levels 

3.10-21 Summary of Noise Mitigation Project Design Features 

3.10-22 Economic Analysis for Sound Wall  

3.11-1 - 
3.11-10 

None 

3.11-11 State Transmission Line Standards and Guidelines 

3.12-1 Forecast Traffic Volumes on TH 169 and CSAH 7 with Excelsior/Mesaba Energy 
West Range Project—2008 and 2028 

3-12-2 Forecast Traffic Volumes with Excelsior/Mesaba Energy East Range Project—
2008 and 2028 

3.14-1 Estimated Employment 

3.14-2 Construction Cost Inputs and Jobs for IMPLAN Model, in 1994 Dollars 

3.14-3 Operating Cost and Job Inputs Used for IMPLAN 2.0 model, in 2004 Dollars 

3.14-4 Construction Period Economic and Job Impacts for Arrowhead Region, 
from IMPLAN Model, in 2004 Dollars 

3.14-5 Construction Period Jobs Created in Arrowhead Region, in Total Jobs, Both Full-
Time and Part-Time, Based on IMPLAN 2.0 Modeling 

3.14-6 Mesaba Employment Impacts from Construction,  
Arrowhead Region and Minnesota, Peak Construction Year 2010, by Industry 
Sector 

3.14-7 Total Economic Impacts From IMPLAN Model for Typical Year, 
Economic Output in 2004 Dollars 

3.14-8 Operating Period Jobs Created by Project, from IMPLAN Model, Based on 107 
Direct Part-time and Full-Time Jobs at the Plant 

3.14-9 Mesaba Energy, Employment Impacts from Operations, 
Arrowhead Region, Typical Year, by Industry Sector 
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FIGURES 
 
3.1-1 West Range Visualization Model Input For Vegetation, Open Areas, and 

Topography 
3.1-2 East Range Visualization Model Input For Vegetation, Open Areas, and 

Topography 
3.1-3 Distance Within Which Objects Become Discernable 
3.1-4 Earth Curvature Nomograph 
3.1-5 West Range Site Predicted Visibility Impact Areas for IGCC Power Station 

Stack Emission Points 
3.1-6 West Range Site Predicted Visibility Impact Areas for HVTL Structures 

Along Plan A Preferred Route (WRA-1) 
3.1-7 West Range Site Predicted Visibility Impact Areas for HVTL Plan A 

Alternate Route (WRA-1A) and Plan B Phase II Preferred Route (WRB-2) 
3.1-8 Process Water Supply and Blowdown Pipeline Milepost Map 
3.1-9 East Range Site Predicted Visibility Impact Areas for IGCC Power Station 

Stack Emission Points 
3.1-10 East Range Predicted Visibility Impact Areas for 39L/37L Route Utilizing 

Vertically Oriented Double Circuit Single Pole Structures 
3.1-11 East Range Predicted Visibility Impact Areas for 38L Route Using Single 

Pole Delta Configured Double Circuit Structures 
3.10-1 - 
3.10-7 

None 

3.10-8 Decibel Addition Graph 
3.10-9-13 None 
3.10-14 Noise Impact Criteria for Railroad Projects 
3.11-1 Plan A 34kV Preferred and Alternative Route Vertically Configured Double 

Circuit Structure 
3.11-2 Plan A 345kV Preferred and Alternative Route Vertically Configured Double 

Circuit Structure 
3.11-3 EMF for 230kV – 2 CKT Vertical Configuration Lapwing 1590 MCM 45/7 
3.11-4 EMF for 230kV – 2 CKT Vertical Configuration Lapwing 1590 MCM 45/7 

115kV Underbuild Horizontal Configuration Grosbeak 636 MCM 26/7 
3.11-5 Plan B Phase II Preferred 230kV Route (Shared ROW with Plan B Phase I 

HVTL) 
3.11-6 Plan B Phase II Preferred 230kV Route (Unshared ROW) 
3.11-7 EMF for 345kV – 1 CKT Delta Configuration Bundle Pheasant 1272 MCM 

54/19 
3.11-8 EMF for 345kV – CKT Delta Configuration Bundle Pheasant 1272 MCM 

54/19 115kV Underbuild Horizontal Configuration Grosbeak 636 MCM 26/7 
3.11-9 EMF for 345kV –  CKT Delta Configuration Bundle Pheasant 1272 MCM 

54/19 
3.11-10 EMF for 345kV – Vertical Configuration Bundle Pheasant 1272 MCM 54/19 

115 kV – Vertical Configuration Rail 954 MCM 45/7 
3.11-11 None 
3.11-12 Phase Arrangement Comparison for 230kV Line 2 CKT  
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3.11-13 Phase Arrangement Comparison for 230kV Line 2 CKT–115kV Line 
Underbuild 

3.11-14 Phase Arrangement Comparison for 345kV Line with 115kV Underbuild 
3.11-15 Phase Arrangement Comparison for 345kV Line with Parallel 115kV 
 
APPENDICES – See Attached Environmental Supplement Appendix CD 
 

Appendix Title 

Appendix 1 September 2005 University of Minnesota Duluth Research Report  

Appendix 2 
Market Analysis for Slag and Sulfur Produced by IGCC Power Station Located in 
Iron Range 

Appendix 3 West Range Soil Boring Logs 

Appendix 4 RODM Datasheets 

Appendix 5 Noise Evaluation Study 

Appendix 6 National Historic Preservation Act Reports 

 
ACRONYMS 
37L, 39L, etc. Existing High Voltage Transmission Line Identification Numbers 

acfm Actual Cubic Feet per Minute 

ACSR (Conductor) 

AERA Air Emission Risk Analysis 

AGR Acid Gas Recovery 

Al2O3 Aluminum Oxide 

AMP Arcturus Mine Pit 

AP-42 USEPA Compendium of Air Pollutant Emission Factors 

APE Area of Potential Effect 

AQRV Air Quality Related Values 

AREMA American Railway Engineering and Maintenance Association 

ASU Air Separation Unit 

BACT Best Available Control Technology 

BCC Bioaccumulative Chemical of Concern 

BFD Block Flow Diagram 

BFW Boiler Feed Water 

BMP Best Management Practices 

BNSF Burlington Northern Santa Fe (Railway Company) 

BOD Biological Oxygen Demand 

BTA Best Technology Available 

Btu British Thermal Unit 

CAA Clean Air Act 
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CaCO3 Calcium Carbonate (Limestone) 

CAIR Clean Air Interstate Rule 

CALMET  

CALPUFF  

CaO Calcium Oxide (Lime) 

CCPI Clean Coal Power Initiative 

CE  Cliffs-Erie 

CEMS Continuous Emission Monitoring System 

C.F.R. Code of Federal Regulations 

CKT Circuit 

CMP Canisteo Mine Pit 

CN Canadian National (Railway Company) 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

COC Cycles of Concentration 

COD Chemical Oxygen Demand 

COS Carbonyl Sulfide 

CR/CRs Country Road(s) 

CSFB Credit Suisse First Boston 

CTG Combustion Turbine Generator 

DLN Dry Low NOx 

DOE Department of Energy 

DOT Department of Transportation 

EIS Environmental Impact Statement 

EMF Electromagnetic Field 

EPA Environmental Protection Agency 

EPC Engineering, Procurement and Construction 

EPRI Electric Power Research Institute 

EU Emission Unit 

FAV Final Acute Value 

Fe2O3 Iron Oxide 

FEED Front End Engineering and Design 

FERC Federal Energy Regulatory Commission 

FGD Flue Gas Desulfurization 

FSQ Full Slurry Quench 

GCP Good Combustion Practice 

GLG Great Lakes Gas Transmission Company 

GLI Great Lakes Initiative 
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GMMP Gross Marble Mine Pit 

GO Generator Outlet 

GPM Gallons per Minute 

gpm Gallons per Minute 

H2 Hydrogen 

H2O Water 

H2S Hydrogen Sulfide 

H2SO4 Sulfuric Acid 

HAMP Hill-Trumbull/Hill Annex Mine Pit 

HAP Hazardous Air Pollutant 

HHV Higher Heating Value 

HP High Pressure 

HRSG Heat Recovery Steam Generator 

HVTL High Voltage Transmission Line 

IGCC Integrated Gasification Combined Cycle 

IP Intermediate Pressure 

IRR Iron Range Resources 

ISBL Inside Battery Limits 

K2O Dipotassium Oxide 

kW Kilo Watt 

LAER Lowest Achievable Emission Rate 

lb/million Btu Pound per Million British Thermal Unit 

lb/MMBtu Pound per Million British Thermal Unit 

LGIA Large Generator Interconnection Agreement 

LGIR Large Generator Interconnection Request  

LGIP Large Generator Interconnection Procedure 

LLC Limited Liability Company 

LMP Lind Mine Pit 

LOS/LOSs Line of Sight/Lines of Sight 

LP Low Pressure 

LSTK Lump Sum Turn Key 

MAAQS Minnesota Ambient Air Quality Standards 

MACT Maximum Available Control Technology 

MDEA Methyl-Diethanolamine 

MDNR Minnesota Department of Natural Resources 

MEP Mesaba Energy Project 

MgO Magnesium Oxide 

MISO Midwest Independent (Transmission) System Operator 
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MMBtu Million British Thermal Units 

MMBtu/hr Million British Thermal Units Per Hour 

MOPS Minnesota Office of Pipeline Safety 

MP Minnesota Power (Company) 

MPCA Minnesota Pollution Control Agency 

MPUC Minnesota Public Utility Commission 

MSDS Material Safety Data Sheets 

MVA Million Volts Amps 

MVR Mechanical Vapor Recompression 

MW Megawatt 

N2 Nitrogen 

Na2O Disodium Oxide 

NAAQS National Ambient Air Quality Standards 

NEPA National Environmental Policy Act  

NESHAP National Emission Standards for Hazardous Air Pollutants 

NETL National Energy Technology Laboratory (DOE) 

NH3 Ammonia 

NiO Nickel Monoxide 

NNG Northern Natural Gas Co. 

NOX Nitrogen Oxides 

NPDES National Pollutant Discharge Elimination System 

NSP Xcel Energy (Formerly NSP, Northern States Power) 

NSPS New Source Performance Standards 

NTP Notice to Proceed 

O&M Operation and Maintenance 

O2 Oxygen 

OSBL Outside Battery Limits 

OSHA Occupational Safety and Health Administration 

P2O5 Diphosphorus Pentoxide 

PC Pulverized Coal 

PEP Project Execution Plan 

PM Particulate Matter 

PM10 Particulate Matter having an aerodynamic diameter less than 10 Microns 

POI Point of Interconnection 

POTW Publicly Owned Treatment Works 

PPA Power Purchase Agreement 

ppmvd Parts per Million (dry volume) 

ppmw Part per Million (wet basis) 
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PRB Powder River Basin 

PSD Prevention of Significant Deterioration 

psig Pounds per Square Inch (gauge) 

PSQ Partial Slurry Quench 

PTE Potential to Emit 

RACT Reasonable Available Control Technology 

RBLC RACT/BACT/LAER Clearinghouse 

RCRA Resource Conservation and Recovery Act 

RMP Risk Management Program 

ROW/ROWs ROW/Rights of Way 

S Sulfur 

SO3 Sulfur Trioxide 

scf Standard Cubic Feet 

SPCC Spill Prevention Control and Countermeasure  

SCPC Supercritical Pulverized Coal 

SCR Selective Catalytic Reduction 

SIL Significant Impact Limits 

SIS System Impact Study (Part of the MISO LGIP) 

SiO2 Silicon Dioxide 

SNCR Selective Non Catalytic Reduction 

SO2 Sulfur Dioxide 

SRU Sulfur Recovery Unit 

STG Steam Turbine Generator 

SV Stack Vent 

Syngas Synthetic Gas 

TCLP Toxicity Characteristic Leaching Procedure 

TDS Total Dissolved Solids 

TiO2 Titanium Dioxide 

TOC Total Organic Carbon 

TP Total Phosphorous 

TPY Tons Per Year 

TRS Total Reduced Sulfur 

TSP Total Suspended Particulate Matter 

TSS Total Suspended Solids 

TTRA Taconite Tax Relief Area 

TVB Tank Vent Boilers 

V2O5 Vanadium Pentoxide 

VOC Volatile Organic Compounds 
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WWTF Waste Water Treatment Facility 

ZLD Zero Liquid Discharge 

 
 




