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1 Introduction 

1.1 Background and Project Description 
NewRange Copper Nickel LLC (NewRange) proposes to construct an open pit, polymetallic mineral mine 
in northern Minnesota. The NorthMet Project is located in St. Louis County on the eastern end of the 
Mesabi Iron Range, about 60 miles north of Duluth, and six miles south of Babbitt, Minnesota. The 
NorthMet Project location is shown on Figure 1, and the Impact Area is shown on Figure 2. NewRange is 
submitting a 2025 Section 404 Permit Application for the NorthMet Project to the U.S. Army Corps of 
Engineers (USACE) to fulfill its requirements under Section 404 of the Clean Water Act. This work plan is 
being submitted part of the 2025 Section 404 Permit Application to support aquatic resources permitting 
for the NorthMet Project. 

During wetland delineation fieldwork in early September 2025, an Unnamed Tributary to Wyman Creek 
was identified within the Impact Area for the NorthMet Project (Figure 2). Additional fieldwork was 
conducted in late September 2025 to begin characterization of the Unnamed Tributary to Wyman Creek. 
During this fieldwork, 11 reaches were identified and reach breaks were determined using the Minnesota 
and Wisconsin Stream Quantification Tool (MNWI SQT) reach break criteria (Reference (1)). Data were 
collected in 2025 within the 11 reaches using the MNWI SQT procedures for the hydraulics, hydrology, 
and geomorphology functional categories; this data is currently under review. Additional data will be 
collected in summer 2026 for the MNWI SQT physicochemical and biological functional categories to 
complete the existing conditions assessment of the Unnamed Tributary to Wyman Creek. This work plan 
outlines the stream characterization fieldwork that was completed in 2025, as well as the fieldwork and 
reporting planned for 2026. 
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2 Work Plan 

2.1 Field Characterization Locations 
Figure 3 identifies the locations where stream characterization fieldwork was conducted in 2025 for the 
Unnamed Tributary to Wyman Creek. Proposed investigation and monitoring locations are subject to 
change based on various factors such as safe access for field staff and observed field conditions at the 
time of field work (e.g., presence of beaver dams, existing site activities, water levels, etc.). 

2.2 Field Characterization Methodology  
Stream characterization follows the MNWI SQT procedures (Reference (1)). The stream was and will be 
evaluated to determine the Existing Conditions Score and Functional Feet. The functional feet score for a 
reach is calculated based on an approximation of total stream length using field data from surveyed 
reaches and an approximation of channel centerlines from aerial imagery. Conducting a full field survey of 
channel centerlines to obtain additional information to calculate total stream length in the Impact Area is 
not included in the scope of this Stream Characterization Work Plan. 

The MNWI SQT field parameters that were or will be assessed for the stream characterization and the 
general methodology used to collect them are presented in the following sections. Field surveys were and 
will be conducted according to procedures specified in the MNWI SQT User Manual Version 1.0 
(Reference (1)) and include data collection for hydrology, hydraulic, geomorphic, physicochemical, and 
biological stream parameters.  

2.2.1 Hydrology Parameters 
Hydrology parameters were evaluated during fieldwork in September 2025 and include reach runoff 
parameters for the following metrics: 

• Catchment Hydrology: Catchment hydrology is assessed because the Impact Area 
encompasses a large portion of the upstream catchment area. 

o Land Use Coefficient: An area-weighted land use coefficient is calculated for the 
upstream catchment area adjacent to each reach using recent aerial imagery or National 
Land Cover Database (NCLD) data. 

• Reach Runoff 

o Land Use Coefficient: An area weighted land use coefficient is calculated for the lateral 
drainage area adjacent to each reach using recent aerial imagery or National Land Cover 
Database (NCLD) data.  

o Concentrated Flow Point Index (CFPI): The CFPI is calculated using the drainage area 
and channel type ranking of each concentrated flow point (CFP) within the lateral 
drainage area for the reach . CFPs include channels, erosional features, or other 
anthropogenic impacts which deliver concentrated flow to the channel.  

2.2.2 Hydraulic Parameters 
Hydraulic parameters were evaluated during fieldwork in September 2025 and include floodplain 
connectivity parameters for the following metrics:  
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• Bank Height Ratio: The bank height ratio is calculated by dividing the low bank height by the 
maximum bankfull riffle depth. Bank height ratio is measured at each riffle within each reach 
during the field survey and a length-weighted average bank height ratio is calculated for each 
reach.  

• Entrenchment Ratio: The entrenchment ratio is calculated by dividing the flood-prone width by 
the bankfull width. Flood-prone and bankfull width are measured for each riffle within each reach 
in the field using a rangefinder or in a desktop analysis using lidar and field data. Entrenchment 
ratio for each reach is calculated as a length weighted average. The entrenchment ratio is not 
evaluated for anastomosed (Da) systems. 

• Bankfull Dynamics: High sediment supply and risk of aggradation were not identified for the 
reaches; therefore, bankfull dynamics are not evaluated.  

2.2.3 Geomorphic Parameters 
Geomorphic parameters were evaluated during fieldwork in September 2025 and include the following 
metrics: 

• Large Wood Debris Index: The large woody debris index is calculated for each reach. Large 
woody debris pieces and debris dams within this segment are scored in the field following 
guidance in Application of the Large Woody Debris Index: A Field User Manual Version 1 
(Harman et al. 2017; Reference (2)). 

• Lateral Migration 

o Dominant Bank Erosion Hazard Index/Near Bank Shear Stress (BEHI/NBS): Every 
outside meander bend and any other bank that is actively contributing sediment within 
each reach is evaluated in the field for BEHI/NBS scoring. The BEHI/NBS score is 
calculated as a length weighted average and reported as the dominant BEHI/NBS score 
for each reach. Procedures for this metric are described in Appendix D of the Function-
Based Rapid Field Stream Assessment Methodology (Starr et al. 2015; Reference (3)), or 
River Stability Field Guide, Second Edition (Rosgen 2014; Reference (4)). 

o Percent Streambank Erosion: Percent streambank erosion is calculated using the 
BEHI/NBS field survey data. The sum of the length of actively eroding banks is divided by 
the total reach length to calculate percent streambank erosion. Actively eroding banks are 
banks with a BEHI/NBS rating of Moderate/Moderate (M/M), Moderate/High (M/H), 
Moderate/Very High (M/VH), Moderate/Extreme (M/Ex) or banks with a BEHI rating of 
High (H), Very High (VH), or Extreme (Ex) regardless of NBS rating. 

o Percent Streambank Armoring: No streambank armoring is present or proposed for the 
reaches, so percent streambank armoring is not evaluated.  

• Riparian Vegetation 

o Effective Vegetated Riparian Area: The effective riparian area is mapped using ArcPro 
GIS aerial imagery. The extent of natural riparian vegetation within the effective riparian 
area is determined by aerial imagery and field verified. This area is reported as the 
effective vegetated riparian area.  
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o Canopy Cover: The total areal cover of woody vegetation greater than 1 meter (>1m) tall 
is visually estimated in each 30 feet (30-ft) diameter riparian vegetation plot. The average 
value across the plots is reported as the field value. 

o Herbaceous Cover: The percent cover of herbaceous vegetation, woody vegetation less 
than 1m (<1m), and bare soil area is estimated for each 1 square meter (1m2) plot. The 
total percentage for any one plot should not exceed 100. The cover of herbaceous and 
woody vegetation <1m is summed for each plot and averaged for the site across the 
plots. The average across the plots is entered as the field value for herbaceous cover.  

o Woody Stem Basal Area: The woody stems of tree species are counted and the 
diameter at breast height (DBH) measurement is recorded. The total basal area for the 
woody stems is calculated for each plot in a basal area per hectare basis. The average 
across the plots is entered as the field value for wood stem basal area. 

• Bedform Diversity 

o Pool Spacing Ratio: The pool spacing ratio is the distance between sequential 
geomorphic pools divided by the bankfull width (assessed at the stable representative 
riffle). A pool spacing ratio is calculated for each pair of sequential pools. The median 
value of pool spacing ratios for each reach is entered as the field value. The pool spacing 
ratio is not evaluated for anastomosed (Da) systems or natural bedrock systems. 

o Pool Depth Ratio: The pool depth ratio is the maximum bankfull pool depth (measured 
at each geomorphic and each significant pool) divided by the mean bankfull riffle depth 
(assessed at the stable representative riffle). The average of these values is entered as 
the field value.  

o Percent Riffle: The riffle length of each riffle in each reach is measured from head of 
riffle to head of pool. The sum of riffle lengths is divided by the total stream length of the 
reach and multiplied by 100 to generate a percent riffle value.  

• Bed Material Characterization; The bed material characterization is only applicable for streams 
that have coarse gravel or cobble substrates with a median stream sediment (d50) particle 
diameter > 34 millimeters (mm). During fieldwork, the substrate in the Unnamed Tributary to 
Wyman Creek was characterized as silt and organics (d50 < 34 mm). Therefore, bed material 
characterization is not evaluated for the Unnamed Tributary to Wyman Creek. 

2.2.4 Physicochemical Parameters 
Physicochemical parameters that will be evaluated in 2026 include:  

• Temperature: Continuous temperature sensors will be installed following the Procedure for 
Temperature Logger Deployment at Stream Monitoring Sites (Reference (5)) at the most 
downstream reach and at the most upstream extent of the Unnamed Tributary to Wyman Creek. 
Data will be recorded at a sampling interval of 30-minutes or less during June, July, and August. 
The mean of these temperature values will be entered as the field value.  

• Dissolved Oxygen (DO): DO concentration measurements, field measured in milligrams per liter 
(mg/L), will be collected before 9:00 a.m. at the most downstream reach during low flow periods 
during the summer months (mid-June through October). A minimum of 10 weekly measurements 
(i.e., 1x per week for 10 weeks) will be gathered to generate an average value. Measurements 
will be conducted according to the Standard Operating Procedures, Intensive Watershed 
Monitoring – Stream Water Quality Sampling (Reference (6)). 
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• Total Suspended Solids (TSS): TSS samples will be collected at the most downstream reach 
and lab-analyzed, in milligrams per liter (mg/L), according to methods described in the Standard 
Operating Procedures, Intensive Watershed Monitoring – Stream Water Quality Sampling 
(Reference (6)) and in Assessment Manual: Guidance for Assessing the Quality of Minnesota 
Surface Waters for Determination of Impairment: 305(b) Report & 303(d) Impaired Waters List 
(Reference (7)). A minimum of 10 weekly samples (i.e., 1x per week for 10 weeks) collected 
between April and October will be used to generate an average value. 

• Organics: The organics parameter will be assessed using the Hilsenhoff Biotic Index (HBI). The 
HBI will be calculated based on macroinvertebrate data gathered for the biology parameters 
(Section 2.2.5). The HBI is calculated based on the Minnesota-specific tolerance values outlined 
in Macroinvertebrate Data Collection Protocols for Lotic Waters in Minnesota, Appendix D: 
Taxonomic Trait Information (Reference (8)). 

2.2.5 Biology Parameters 
Biology parameters that will be evaluated in 2026 include:  

• Macroinvertebrate Index of Biotic Integrity (MIBI) Score: Aquatic macroinvertebrate 
communities will be surveyed using Macroinvertebrate Data Collection Protocols for Lotic Waters 
in Minnesota (Reference (8)). Macroinvertebrate surveys will be conducted downstream to 
upstream during daylight hours between mid-June and October when streams are at or near base 
flow. These surveys will be used to calculate the MIBI in accordance with Appendix F: 
Macroinvertebrate IBI Metric Information (Reference (8)). 

• Fish Index of Biotic Integrity (FIBI) Score: Fish community surveys will be conducted between 
mid-June and October when streams are at or near base flow. Surveys will be conducted and 
FIBI scores will be calculated following procedures outlined in Fish Data Collection Protocols for 
Lotic Waters in Minnesota (Reference (9)).  

2.2.6 Other Parameters 
Field surveys will also include collection of other Non-MNWI SQT metrics: field photographs of each 
reach and GPS points at the upstream and downstream extents of each reach, sub-reach (section of 
reach where representative reach data was collected), and representative cross section location 
(measured within the sub-reach). 

2.3 MNWI SQT Evaluation 
Post-processing of stream characterization data will include a full MNWI SQT evaluation of existing 
condition scores and computation of the associated “functional feet” equivalent for each reach. This 
evaluation is conducted using the standard MNWI SQT spreadsheets and methods described in the 
MNWI SQT User Manual (Reference (1)). Limitations for the current MNWI SQT tool include non-
wadeable streams, stream-wetland complexes, anastomosed channels, and ephemeral streams; these 
limitations will be considered during the post-processing of the stream characterization data. 
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3 Work Plan Management 

3.1 Data Management  
MNWI SQT Field Data will be gathered using ArcGIS Survey 123, ArcGIS Field Maps, and field 
notebooks. Data will be managed in GIS and Excel (.csv). Field monitoring results and analysis (e.g., 
MNWI SQT Scoring) will undergo review prior to reporting. Any quality issues or limitations associated 
with the data sets will be documented along with recommendations to address the issues as appropriate. 

3.2 Schedule and Deliverables 
The on-site stream characterization field activities associated with data collection for the hydraulics, 
hydrology, and geomorphology functional categories were conducted in September 2025. This data is 
currently under review. Preliminary riparian vegetation data was collected during 2025 fieldwork and will 
be verified during the summer months of 2026. Physicochemical and biology data are anticipated to be 
collected during the spring and summer months of 2026. This schedule is subject to change pending work 
plan authorizations, weather, and team availability.  

Barr will prepare a draft data report following completion of field work in 2025, which will be updated to 
include data collected in 2026. A draft report will be provided to NewRange in Quarter 1 of 2026. The final 
report will include the results of the desktop work and field surveys, including timing, locations, methods, 
and prepared MNWI SQT evaluation forms for each reach. Supplemental to the report will be copies of 
the field notes and digital copies of mapping files (GIS shapefiles or similar). The final report will be 
provided to NewRange in Quarter 4 of 2026. 
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