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FINDINGS OF FACT AND CONCLUSIONS 
 

TRUNK HIGHWAY 1/169 EAGLES NEST LAKE AREA PROJECT 
 

Located in: 
St. Louis County, Minnesota 

 
 

1.0 STATEMENT OF ISSUE 
The proposed project will address deteriorating pavement conditions and provide safety 
improvements to a 5.7 mile long segment of Trunk Highway 1/169 (Highway 1/169) in the 
vicinity of Eagles Nest Lake [from approximately 0.1 mile west of Sixmile Road to 
approximately 0.1 mile east of Bradach Road] in rural St. Louis County, Minnesota.  
Approximately 3.5 miles of the roadway at the east end of the project will be reconstructed 
on/directly adjacent to the existing roadway alignment, while the western approximately 
2.2 miles will be constructed on new alignment located south of the existing roadway.   
 
Preparation of an Environmental Assessment Worksheet (EAW) is required for this project 
under Minnesota Rules 4410.4300, Subpart 22.A, for construction of a road on a new 
location over one mile in length.  The Minnesota Department of Transportation (MnDOT) 
is the project proposer.  MnDOT is also the Responsible Governmental Unit (RGU) for 
review of this project, as per Minnesota Rules 4410.4300, Subpart 22.A. 
 
MnDOT’s decision in this matter shall be either a negative or a positive declaration of the 
need for an environmental impact statement. MnDOT must order an Environmental Impact 
Statement (EIS) for the project if it determines the project has the potential for significant 
environmental effects. 
 
Based upon the information in the record, which is comprised of the Environmental 
Assessment/Environmental Assessment Worksheet (EA/EAW) for the proposed project, 
related studies referenced in the EA/EAW, written comments received, responses to the 
comments, and other supporting documents included in this Findings of Fact and 
Conclusions document, MnDOT makes the following Findings of Fact and Conclusions: 
 

2.0 ADMINISTRATIVE BACKGROUND 
2.1  The Minnesota Department of Transportation is the Responsible Governmental Unit 
and project proposer for the Highway 1/169 Eagles Nest Lake Area Project. A combined 
Federal Environmental Assessment and State Environmental Assessment Worksheet 
(EA/EAW) has been prepared for this project in accordance with Minnesota Rules Chapter 
4410 and the National Environmental Policy Act (NEPA) (42 USC 4321 et. seq.). The 
EA/EAW was developed to assess the impacts of the project and other circumstances in 
order to determine if an Environmental Impact Statement (EIS) is indicated.  

Highway 1/169 Eagles Nest Lake Area Project Page 1 
June 2015 Findings of Fact & Conclusions 



2.2  The EA/EAW was filed with the Minnesota Environmental Quality Board (EQB) and 
circulated for review and comments to the required EAW distribution list. A “Notice of 
Availability” was published in the EQB Monitor on December 22, 2014. A press release 
was distributed to local media outlets and legal notices were published in the Mesabi Daily 
News, (December 30, 2014 and January 13, 2015); the Timberjay Newspaper (January 9, 
2015); and the Ely Echo Newspaper (December 27, 2014). Appendix A contains copies of 
the affidavits of publication for the legal notices. A notice was also published on the 
project web page at http://www.dot.state.mn.us/d1/projects/Hwy169eagles/. These notices 
provided a brief description of the project and information on where copies of the 
EA/EAW were available and invited the public to provide comments that would be used in 
determining the need for an EIS on the proposed project.  

2.3  A public hearing/open house meeting was held on January 21, 2015 at the Vermilion 
Community College in Ely, MN. Additional information pertaining to the publication of 
the EA/EAW and the public hearing/open house meeting is located in Appendix A. 

2.4  The EA/EAW was made available for public review at the Ely Public Library, Duluth 
Public Library, and MnDOT District 1 Offices in Duluth and Virginia. Comments were 
received through Friday, January 30, 2015.  

2.5  Nearly 200 agency and public citizen comments were received during the EA/EAW 
comment period. All comments received during the EA/EAW comment period were 
considered in determining the potential for significant environmental impacts. Comments 
received during the comment period and responses to substantive comments are provided 
in Appendix B.  

3.0 FINDINGS OF FACT 
3.1  Project Description 
3.1.1  Existing Conditions:  Highway 1/169 is currently a 2-lane roadway with a posted 
speed limit of 55 mph. The existing roadway section typically has 12-foot driving lanes 
and 2-3 foot wide paved shoulders and approximately 1-foot of gravel shoulder.  Seven at-
grade public road intersections are located along the corridor. Section II Purpose and Need 
of the EA/EAW describe the existing roadway conditions that resulted in initiation of the 
proposed project.   

3.1.2  Proposed Project:  Alternative 3A (Partial New Alignment Plus Construct Under 
Traffic) has been identified as the Preferred Alternative for this project. From the west, 
Alternative 3A begins approximately 0.1 miles west of Sixmile Lake Road and continues 
east to approximately 0.1 miles east of Bradach Road. The total project length is 
approximately 5.7 miles of which 3.5 miles are on the existing highway corridor and 2.2 
miles are on a new alignment. The Preferred Alternative is a 2-lane rural highway section 
with a 55 mph design speed. The roadway typical section includes 12-foot driving lanes, 8-
foot (6-foot paved and 2-foot gravel) outside shoulders, recoverable ditch slopes (4:1) 
where possible, and wide clear zones.  Right turn/bypass lanes will be included at key 
intersections. The rural highway section includes adjacent grass drainage ditches that will 
collect, infiltrate, and convey roadway runoff. Figures 1 through 5, located in Appendix C, 
depict the preliminary design of the Preferred Alternative.  
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Beginning from the west project termini (near Sixmile Lake Road), the Preferred 
Alternative will follow the existing Highway 1/169 alignment for a short distance before 
splitting from the existing alignment onto a new southerly alignment for approximately the 
western third of the project area. This portion of the Preferred Alternative will provide 
extended passing opportunities in both southbound and northbound directions. The 
construction of a new alignment in this area requires clearing of existing vegetation and 
bedrock excavation in order to construct the highway alignment to improve safety. A new 
intersection will be constructed where the new Highway 1/169 alignment intersects 
Sixmile Lake Road. The old highway will also be connected to this new intersection. 
Portions of the existing Highway 1/169 located north of the proposed new alignment are 
expected to be conveyed to a local jurisdiction (county or township) and remain in-place to 
provide access to existing private properties. Other portions of the existing roadway may 
be utilized as part of the future Mesabi Regional Trail corridor that is in the early planning 
stages for expanding the trail through the Eagles Nest Lake area, if the Trail planning has 
progressed far enough to define if/how it would utilize the abandoned roadway. If the Trail 
plans are still undefined at time of final design for the Highway 1/169 project or if the Trail 
does not need the old roadbed, the final plans for the project would include removal of the 
existing pavement surface in locations where the roadway is not needed for local access. In 
locations where the pavement is removed the roadway corridor would be planted with 
native vegetation. The final design plans will further define the treatment for the portion of 
the existing highway corridor that will no longer be utilized as a result of the new 
alignment for the Preferred Alternative.   

The Preferred Alternative rejoins the existing highway alignment just east of milepost 271 
(see Figure 3). From this point the Preferred Alternative utilizes the existing highway 
alignment to the extent possible, but does require minor alignment shifts to the north and 
south in order to allow the transportation improvements to be constructed under traffic. 
These alignment shifts require bedrock excavation and vegetation clearing, but also enable 
traffic to remain on the existing lanes while the new highway section is being built. Once 
the new highway section is complete in this area, portions of the old highway (pavement 
and roadbed) may be removed and restored with native vegetation. Within the central 
portion of the Preferred Alternative (Figures 3 and 4), intersection improvements are 
proposed at County Road (CR) 599, CR 128/Bear Head Lake State Park Road, and CR 
408. These improvements include turn and/or bypass lanes, which will enhance corridor 
mobility and improve safety conditions. 

The eastern third of the Preferred Alternative (Figures 3 – 5) again utilizes the existing 
highway alignment to the extent possible, but does require minor alignment shifts in order 
to allow the corridor remain open to traffic during construction. Again several areas of 
bedrock excavation and vegetation clearing is required. Due to greater levels of 
development (primarily near Armstrong Lake and Clear Lake), several driveway 
modifications will be required to match the new highway alignment. 

3.2  Additional Information Regarding Items Discussed in the EA/EAW Since It Was 
Published  
Since the EA/EAW was published, the following information pertaining to the project has 
been added or updated:   
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3.2.1  The Section 404 permit application and Minnesota WCA application for a 
replacement plan decision have been drafted and submitted to the US Army Corps of 
Engineers (USACE) and MnDOT, respectively, for review, comment, and public 
notification. The proposed wetland mitigation for this project follows the approach in 
the St. Paul District Policy for Wetland Compensatory Mitigation in Minnesota 
(USACE 2009) and the Minnesota WCA Rules, which require mitigation ratios of 1:1 
to 1.5:1, depending on the location of the mitigation site. Wetland impacts will occur in 
Bank Service Area (BSA) 2 and Major Watershed 73 (Vermilion River). Wetland 
mitigation for wetland impacts associated with the Preferred Alternative will likely be 
mitigated through debit of suitable credits from bank accounts in BSAs 1, 3, or 5.  

3.2.2  On March 6, 2015 correspondence was received from the USACE regarding the 
information provided in the EA/EAW and outlining the agency’s expectations for 
project permitting and for concurrence point #4 in the NEPA/Section 404 merger 
process [see Appendix D].  

3.2.3  On December 16, 2014, a letter was received from the US Fish & Wildlife 
Service (USFWS) regarding Section 7 of the Endangered Species Act of 1973, as 
amended (16 U.S.C., 1531 et seq.) [see Appendix D]. The letter was in response to 
MnDOT’s determination and request for concurrence [December 11, 2014 letter in 
Appendix E of the EA/EAW] that the proposed project “may affect but is not likely to 
adversely affect” the Canada lynx (a federally-threatened species) and its critical 
habitat. The USFWS concurred with MnDOT’s determination. The USFWS letter also 
responded to MnDOT’s request for an informal conference on the Northern long-eared 
bat (NLEB), which was proposed for federal listing under the Endangered Species Act 
(ESA) at the time of EA/EAW publication.  Since the EA/EAW was published, the 
NLEB has officially been listed under the ESA (as of May 4, 2015).  The USFWS is 
still accepting public comments on the interim 4(d) rules regarding activities in NLEB 
habitat through July 1, 2015.  As noted in the correspondence between MnDOT 
[December 11, 2014 letter in Appendix E of the EA/EAW] and USFWS [December 16, 
2014 letter in Appendix D of this Findings of Fact] for this project, consultation 
between MnDOT and USFWS under Section 7 of the Act to determine potential for 
effects and to discuss ways to avoid or minimize effects to the species will continue, 
now that the species has been listed.  This consultation will take into account updated 
information on the project plans and the USFWS finalization of the 4(d) rules.  

3.2.4  Additional Section 7 determinations:  A recent federal court decision relisted 
gray wolves (Canis lupus) in the western Great Lakes area (including Michigan, 
Minnesota, and Wisconsin) under the Endangered Species Act, effective December 19, 
2014. The Highway 1/169 Eagles Nest Lake area project will occur within both the 
distribution range and within designated critical habitat for the gray wolf. MnDOT 
made the determination that the project may affect, but is not likely to adversely affect 
the gray wolf or result in the adverse modification of designated critical habitat. A copy 
of MnDOT’s determination regarding the wolf and request for concurrence from the 
USFWS (e-mail correspondence dated February 2, 2015) is included in Appendix D.  
On March 11, 2015 USFWS concurred with MnDOT’s determination.  
 
Also, in December 2014 the federal status of the Rufa red knot (Calidris canutus rufa) 
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was changed from Proposed Threatened to Listed Threatened.  In the February 2, 2015 
e-mail correspondence, MnDOT also notified USFWS of the updated determination 
regarding the rufa red knot, i.e., that a determination of ‘no effect’ was made.  

3.2.5  Updated information regarding Geology:  Some comments received on the 
EA/EAW indicated that some of the information presented in Section V.A.10.a. 
Geology of the EA/EAW was not clear or was misunderstood by the public.  As a 
result, this section of the EA/EAW was revised to clarify the points raised in the public 
comments.  The revised section is included in Appendix E3.   

3.2.6  Updated information regarding Geology:  Since the publication of the EA/EAW, 
additional reports related to Section V.A.10.a. Geology have been produced.  These 
new reports include: Severson, M.J. and Heine (2015) and Golder Associates (2015).  
Appendix E1 includes a list of the geologic studies and memoranda related to the 
Highway 1/169 project, incorporated by reference into the project record, and updated 
to include these additional reports. Two Golder Associates 2015 memoranda, which 
contain information particularly relevant to comments received on the EA/EAW, are 
included in Appendix E2.  The Severson/Heine 2015 report is not attached to this 
Findings document because the report covers field work that was performed in the 
vicinity of the west end of the Alternative 1 corridor, which is not pertinent to the 
Preferred Alternative (Alternative 3A).  The report will be made available to the public, 
upon request, by the MnDOT project manager. 

3.2.7  Updated information regarding Geology:  Since the publication of the EA/EAW, 
the process [described in EA/EAW Section V.A.10.a. Geology – Recommendations] 
for avoiding/minimizing/mitigating the potential production of acid rock drainage 
(ARD) from the project has been initiated with the formation of a Technical Working 
Group (TWG).  The TWG includes members from Minnesota Department of Natural 
Resources (MnDNR), Minnesota Pollution Control Agency (MPCA), Minnesota 
Department of Health (MDH), US Environmental Protection Agency (USEPA), 
Federal Highway Administration (FHWA), MnDOT and ARD expert consultant Dr. 
Rens Verburg from Golder Associates. Each of the regulatory agencies has technical 
expertise pertinent to the potential for ARD issues; in addition the MnDNR and MPCA 
have Public Waters and NPDES Construction Stormwater permitting authority, 
respectively, over the project. The Golder Associates consultant staff has national and 
international experience with sulfide rock issues and BMPs/mitigation measures to 
avoid and minimize impacts.  
 
The objective of the TWG is to work cooperatively on a multi-phase science-based 
plan to address ARD-related issues for the project, phases to include a material 
characterization work plan for bedrock excavated for the project, and development of a 
mitigation plan (including development of best management practices [BMPs]) based 
on the results of all of the material characterization work.  The TWG began meeting in 
February 2015 and will continue its work, as needed, throughout project construction.    

3.2.8  Updated information regarding Geology:  As part of analysis prepared for the 
TWG, MnDOT re-checked the rock excavation quantities for the entire length of the 
Preferred Alternative (Alternative 3A) and determined that the estimate included in the 
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EA/EAW [for the eastern portion of the project, on the existing alignment (see Figure 9 
of the EA/EAW)] was approximately 70,000 cubic yards less than the current 
computation of rock excavation.  In order to present an accurate relative comparison of 
the alternatives evaluated in the EA/EAW, the rock excavation quantities for all of the 
EA/EAW alternatives were re-checked.  The revised rock excavation estimates are 
included in revised EA/EAW Tables 1 and 3 and Figure 10, included in Appendix E4 
of this Findings document.    

This rock excavation quantity re-check determined that the estimate for Alternative 1 in 
the EA/EAW was approximately 76,000 cubic yards less than the revised estimate, so 
the relative difference between Alternative 1 and the Preferred Alternative remains the 
same.  Therefore, these revised estimates do not change the overall rationale for 
selection of Alternative 3A as the Preferred Alternative, because the main reasons for 
selection Alternative 3A (as described on pages 30-31 of the EA/EAW) do not change 
as a result of this revised information, especially since 1) since Alternative 1 rock 
excavation estimate also increased by over 70,000 cubic yards and 2) rock excavation 
volume was not a  key differentiating factor among alternatives (as described on page 
31 of the EA/EAW).   
 
Also, the increase in estimated rock excavation does not change the 
‘Recommendations’ or ‘Conclusions’ regarding rock excavation described on pages 61 
and 62, respectively, of the EA/EAW.  The process for addressing ARD-related issues 
described in the ‘Recommendations’ section will not change with a change in the 
estimated amount of rock excavated; and, therefore, the ‘Conclusions’ regarding the 
ability to address ARD-related issues on this project would not change. 

3.2.9  Updated information regarding Groundwater [Section V.A.11.a.ii. of the 
EA/EAW]:  The Minnesota Department of Health (MDH) comment letter on the 
EA/EAW [see Appendix B1] included additional information on private wells in the 
project vicinity and information on the Drinking Water Supply Management Area 
(DWSMA) for Tower-Breitung.  The eastern edge of the DWSMA is at the very 
western edge of the project area.   

3.2.10  Updated information regarding Section V.A. 11.a.i. Water Resources of the 
EA/EAW: In addition to Armstrong Lake, which was identified in Section V.A.11.a.i 
of the EA/EAW as being on the MPCA’s 2014 list of Impaired Waters (for mercury), 
the MPCA noted in their comment letter that two additional lakes downstream from the 
project are also listed as “impaired” for mercury in fish tissue: West Robinson Lake 
(69-0217), and Lake Vermilion East (69-0378-01).  

3.2.11  Updated information regarding Stormwater [Section V.A.11.a.ii. of the 
EA/EAW]:  Additional stormwater infiltration facilities have been incorporated into 
the project design since publication of the EA/EAW, to address the NPDES permit 
process requirements for infiltration.  The addition of these facilities resulted in a 
minor (approximately 0.3 acres) increase in anticipated land disturbance during 
construction [included in the project construction limits shown in the figures in 
Appendix C of this Findings document] within the approximately 0.5 acres of 
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additional right-of-way acquisition [described in Section 3.3.1.11 below].  The 0.3 
acres of additional land disturbance would not occur within wetland or forested areas. 

3.3  Findings Regarding Criteria for Determining the Potential for Significant 
Environmental Effects 

Minnesota Rules 4410.1700 provides that an environmental impact statement shall be 
ordered for projects that have the potential for significant environmental effects.  In 
deciding whether a project has the potential for significant environmental effects, the 
following four factors described in Minnesota Rules 4410.1700, Subp.7 shall be 
considered: 

A.  type, extent, and reversibility of environmental effects; 

B.  cumulative potential effects. The RGU shall consider the following factors: whether 
the cumulative potential effect is significant; whether the contribution from the project 
is significant when viewed in connection with other contributions to the cumulative 
potential effect; the degree to which the project complies with approved mitigation 
measures specifically designed to address the cumulative potential effect; and the 
efforts of the proposer to minimize the contributions from the project; 

C.  the extent to which the environmental effects are subject to mitigation by ongoing 
public regulatory authority. The RGU may rely only on mitigation measures that are 
specific and that can be reasonably expected to effectively mitigate the identified 
environmental impacts of the project; and 

D.  the extent to which environmental effects can be anticipated and controlled as a result 
of other available environmental studies undertaken by public agencies or the project 
proposer, including other EISs. 

MnDOT’s key findings with respect to each of these criteria are set forth below: 
 
3.3.1  Type, Extent, and Reversibility of Impacts 

MnDOT finds that the analysis completed during the EA/EAW process is adequate to 
determine whether the project has the potential for significant environmental effects. The 
EA/EAW describes the type and extent of impacts anticipated to result from the proposed 
project.  In addition to the information in the EA/EAW, the additional information 
described in Section 3.2 of this Findings of Fact and Conclusions document as well as the 
public/agency comments received during the public comment period [see Appendix B] 
were taken into account in considering the type, extent and reversibility of project impacts.  
Following are the key findings regarding potential environmental impacts of the proposed 
project and the design features included to avoid, minimize, and mitigate these impacts:   

3.3.1.1  Geology  
The project is situated within bedrock formations that have been identified to contain 
sulfide-bearing minerals that could potentially weather (i.e., undergo a chemical 
transformation) when rock is excavated for construction of the proposed project, 
potentially resulting in release of acidity (i.e., acid rock drainage [ARD]) that could affect 
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area water resources.  To better understand the potential for ARD creation in the project 
area and how the potential for ARD could be minimized/mitigated, MnDOT conducted 
background research, field data collection and coordination discussions with regulators 
(MPCA and MnDNR) and technical experts.  A technical memorandum summarizing this 
work was prepared (see the Sulfide/Acid Rock Drainage Technical Memorandum in 
Appendix C of the EA/EAW).  Additional information regarding Geology/ARD is 
described in Section 3.2 of this Findings of Fact document.   

This research and coordination with MnDNR and MPCA resulted in agreement that the 
risk for ARD generation from the project could be managed by following an agreed-upon 
process for further investigating and characterizing rock within the preferred alternative 
alignment, and for defining plans and practices to avoid/minimize and mitigate the 
potential for ARD (described in detail in the Technical Memorandum) so that there would 
be no significant impacts to water quality/surface water resources from the proposed 
project.  MnDOT is committed to following this process, including additional coordination 
with regulatory agencies and technical experts, which is similar to processes used by other 
state departments of transportation for managing ARD where sulfide-containing rock 
occurs.  The process has been initiated in February 2015 with the formation of the TWG 
(described in Section 3.2.7 above).  This process will continue, as needed, through project 
construction.  

By using this coordination process and incorporating appropriate best management 
practices to avoid, minimize and mitigate potential impacts into the project, there is not a 
potential for significant impacts related to ARD.    

3.3.1.2  Surface Water Bodies 
The Armstrong River flows from Armstrong Lake located immediately south of the 
highway corridor to Lake Vermilion (378P), which is located northwest of the study area. 
This is the only surface water body impacted by the proposed project. The river currently 
passes under Highway 1/169 (via a large culvert). This culvert may be able to remain in 
place and be extended approximately 65 feet on the upstream end to accommodate the 
proposed roadway changes; or it may need to be replaced with a 130 foot culvert in its 
current location, depending on the final roadway grades in this area.  During the final 
design phase a detailed hydraulic analysis will be conducted to ensure proper sizing and 
placement of the conveyance structure.  A Public Waters Permit will be required from the 
DNR, and the permit conditions will be incorporated into the project as it is constructed.   

3.3.1.3  Groundwater 

No wells are known to exist within the existing or proposed right-of-way limits. If any 
unused or unsealed water wells are discovered in the project area during construction, they 
will be addressed in accordance with Minnesota Rules, Chapter 4725. 

The eastern edge of the Drinking Water Supply Management Area (DWSMA) for Tower-
Breitung is at the very western edge of the project area.  The MDH has noted that if ARD 
were to be generated by the project it could affect the DWSMA and/or private wells in the 
project vicinity.  As described in Section 3.3.1.1 above, a coordination process for 
addressing the potential risk of ARD has been identified and is being implemented. As part 
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of the TWG, MDH staff can provide input into the process, including the identification of 
best management practices to avoid, minimize and mitigate potential project impacts 
related to ARD.  

3.3.1.4  Wetlands 
A wetland technical evaluation panel (TEP) meeting has been held to discuss the project 
and potential impacts to wetlands. The Preferred Alternative will have approximately 10.9 
acres of wetland impacts. The Section 404 permit has been drafted and submitted to the 
USACE. A wetland mitigation plan for replacement of the affected wetland areas will be 
developed consistent with the Section 404 permit and the current Wetland Conservation 
Act (WCA) regulatory requirements. Wetland impacts will occur in Bank Service Area 
(BSA) 2 and Major Watershed 73 (Vermilion River). Wetland mitigation for wetland 
impacts associated with the Preferred Alternative will likely be mitigated through debit of 
suitable credits from bank accounts in BSAs 1, 3, or 5. The proposed wetland mitigation 
follows the approach in the St. Paul District Policy for Wetland Compensatory Mitigation 
in Minnesota (USACE 2009) and the Minnesota WCA Rule as amended in August 2009.   

3.3.1.5  Stormwater Management / Water Quality 
The Preferred Alternative will result in an increase in impervious area. The project will 
require a National Pollutant Discharge Elimination System (NPDES) Construction 
Stormwater permit. The Preferred Alternative includes vegetated side slopes, grassed 
roadside ditches, and sediment filtration basins – including infiltration facilities not 
previously included in the EA/EAW (see update in Section 3.2.11 of this Findings 
document) – to detain and infiltrate runoff, consistent with the requirements of the NPDES 
permitting process.  Plans for detention and infiltration of runoff will continue to be refined 
and revised during project final design, as needed to meet NPDES Permit process 
requirements. 

3.3.1.6  Erosion and Sedimentation 
Erosion and sedimentation of all exposed soils within the project corridor will be 
minimized by employing best management practices (BMPs) during construction. Ditches, 
dikes, silt fences, bale checks, and temporary seeding/mulching are some of the typical 
temporary erosion control measures that will be used during construction. Temporary and 
permanent erosion control plans will be identified in the final construction plans, as 
required by the NPDES permit and the required Storm Water Pollution Prevention Plan 
(SWPPP). Erosion control measures will be in place and maintained throughout the entire 
construction period.  Removal of erosion control measures will not occur until all disturbed 
areas have been stabilized. 

In addition, at the start of the project, BMPs to prevent sediment from entering wetlands, 
Armstrong River, Clear Lake, and Armstrong Lake will be installed in accordance with the 
permit requirements. These practices will be maintained or improved as needed for the 
duration of the project.  

3.3.1.7  Contamination / Hazardous Materials and Wastes 
There were no properties with a medium or high risk for contamination within the project 
vicinity. If needed, further evaluation of properties identified within the construction limits 
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(identified as low risk contamination sites) will occur during the final design and prior to 
right-of-way acquisition. If necessary, response action plans or special provisions will be 
developed for properly handling any materials during construction. Any soil and 
groundwater handling activities would be coordinated with appropriate local, state, and 
federal regulatory agencies. MnDOT will work with the MPCA Voluntary Investigation 
and Cleanup (VIC) Unit and/or the Voluntary Petroleum Investigation and Cleanup (VPIC) 
Unit, if appropriate. 

3.3.1.8  Vegetation 
No unique or rare vegetation types would be affected by the Preferred Alternative. 
However, the proposed improvements will impact approximately 75 acres of 
wooded/forest land and approximately 11 acres of wetlands.  The highway clear zone 
(unobstructed area adjacent to the highway) will be cleared of all trees and maintained as 
grassed open space to maximize safety conditions for vehicles that may inadvertently leave 
the roadway. All disturbed areas within the construction limits will be re-vegetated using a 
native seed mix. Segments of the existing roadbed that are abandoned following 
construction will include removal of the existing pavement surface and would be planted 
with native vegetation. 

3.3.1.9  Fish, Wildlife, and Sensitive Ecological Resources (rare features) 
The project would impact approximately 75 acres of forest land and 11 acres of wetland. 
Areas disturbed by construction of the project improvements will be re-vegetated using 
seed mixes that are comprised of native plant species. Water quality treatment in the form 
of grass side slopes, grass swales, and infiltration areas have been incorporated into the 
highway section to collect, convey, and treat surface water prior to discharging to receiving 
water bodies. MnDOT has also coordinated with resource agencies regarding wetland 
impacts. These efforts and others are intended to minimize and mitigate potential impacts 
to fish, wildlife, and ecologically sensitive resources present in the study area.    

The project will also cross over Armstrong River at the location of the existing crossing. 
The project proposes extending the existing culvert. If during final design it is determined 
that the culvert cannot be extended the entire structure will be replaced with a new box 
culvert. MnDOT will continue to coordinate with the MnDNR (as part of obtaining a 
Public Waters Permit) to ensure fish passage is maintained at the crossing and impacts to 
fish habitat are minimized.  

The project county (St. Louis County) is within the distribution range of federally-listed 
threatened and endangered species. MnDOT has made determinations of potential effect 
regarding the Canada lynx and gray wolf species (may affect but not likely to adversely 
affect) and received concurrence from USFWS (see EA/EAW Item. 13 and Sections 3.2.3 
and 3.2.4 of this Findings of Fact).  As discussed in Section 3.2.3 above, consultation 
between MnDOT and USFWS under Section 7 of the Endangered Species Act to 
determine potential for effects and to discuss ways to avoid or minimize effects to the 
Northern long eared bat will continue, as described in the correspondence between the two 
agencies (see Section 3.2.3), since the species has recently been listed.  This consultation 
will take into account updated information on the project plans and the USFWS 
finalization of the 4(d) rules.  
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3.3.1.10  Noise   
State nighttime standards are exceeded at 20 receptor locations within the project area. 
These receptor locations are generally on the east end of the project study area near Clear 
Lake, where the proposed project generally follows the existing roadway alignment. 
Additionally, along the new alignment section in the western segment of the corridor there 
are 4 additional receptor locations that will experience a modeled increase in noise levels 
exceeding 5 dBA. These receptors are on the north side of Sixmile Lake. This is adjacent 
to the portion of the project where the roadway is proposed to be realigned the furthest 
distance to the south.  

An analysis of noise barrier mitigation for eleven impacted areas along the project corridor 
demonstrated that barriers will not meet MnDOT’s cost-reasonableness criteria at any of 
the areas. Therefore, noise barrier mitigation is not proposed for this project. 

3.3.1.11  Right-of-way Impacts 
No commercial or residential relocations are anticipated. The project is expected to require 
acquisition of approximately 0.5 acres of additional right-of-way (not described in the 
EA/EAW) for an infiltration facility (see Section 3.2.11), in addition to the 86 acres of 
right-of-way acquisition described in the EA/EAW.  The Uniform Relocation Assistance 
and Real Property Acquisition Policies Act of 1970, as amended, and 49 CFR Part 24 will 
be followed for the project, to compensate landowners for property acquired for this 
project.  

3.3.1.12  Land Use 
The land use within the project vicinity is primarily open space consisting of forestlands, 
grasslands and water resources (wetlands, lakes). Scattered low density developments of 
rural residential units and seasonal residents surrounding lakes are also present in the 
project vicinity.  Because mining activity has become an issue of public interest in 
northeastern Minnesota in recent years, available information on current and potential 
future mining activity was also reviewed. Although the TH 1/169 project corridor goes 
through or nearby parcels of land that have active state mineral leases, no mining activity is 
occurring or is proposed in the immediate project vicinity.  Assessment of the preferred 
alternative corridor by a geologist consultant to MnDOT found no evidence for 
economically viable minerals within the project corridor.    

The project is compatible with nearby land uses, and is not likely to result in substantive 
changes in land use or land uses that are incompatible with current land use and zoning.  
The roadway improvements at the eastern two-thirds of the project corridor are essentially 
on the same alignment as the existing roadway, and would not result in relocations or other 
changes in land use at any existing developed parcels.  The western third of the project 
includes construction of a new roadway alignment through undeveloped, primarily forested 
land.  A review of the existing development patterns in the project vicinity – i.e., 
development of land is occurring primarily along lakeshore areas, not in forested areas -- 
suggests that this new roadway alignment is not likely to result in substantial changes in 
adjacent land uses or increased development, since the new alignment does not provide 
access to lakefront property.  If a landowner wanted to develop a parcel along the new or 
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existing highway alignments, they would need to get permit/approval from the local 
government and would need to request an access permit from MnDOT for highway access.   

3.3.1.13  Summary finding with respect to this criteria: MnDOT finds that the Project, as it 
is proposed, does not have the potential for significant environmental effects based on the 
type, extent, and reversibility of impacts to the resources evaluated in the EA/EAW and in 
the Findings summary above.  Project impacts will be mitigated as described in the 
EA/EAW and in the Findings above.   

3.3.2  Cumulative Potential Effects of Related or Reasonably Foreseeable Future 
Projects 

3.3.2.1  The area immediately adjacent to the project is generally undeveloped with 
forestlands, grasslands, wetlands, and lakes comprising the majority of the rural landscape. 
Moderate lakeshore development is found near the eastern limits of the project near 
Armstrong Lake and Clear Lake. According to information received from St. Louis County 
and Eagles Nest Township, no substantial future development plans in the surrounding 
area have been identified.  Any future land use changes in the area will be regulated by St. 
Louis County land use development standards (e.g. zoning and subdivision ordinances). 

3.3.2.2  Other foreseeable future infrastructure projects, including preservation and 
bridge/culvert replacement projects on Highway 1 and 169 have been considered in the 
assessment of cumulative potential effects. As described on pages 138 through 144 in the 
EA/EAW, no potentially significant cumulative effects from the proposed project and other 
reasonably foreseeable future actions were identified. 

3.3.3  Extent to Which the Environmental Effects are Subject to Mitigation by 
Ongoing Public Regulatory Authority 

3.3.3.1  The mitigation of environmental impacts will be designed and implemented in 
coordination with regulatory agencies (including the coordination and approvals described 
in Section 3.3.1 above) and will be subject to the plan approval and permitting processes. 
Permits and approvals that have been obtained or may be required prior to project 
construction include those listed in Table 1.    

3.3.3.2  The permits listed in Table 1 include general and specific requirements for 
mitigation of environmental effects of the project.  Therefore, MnDOT finds that the 
environmental effects of the project are subject to mitigation by ongoing regulatory 
authority.  

Table 1– Agency Approvals and Permits 
Unit of Government Type of Application/Permit Status 

Federal Agency 

Federal Highway Administration Environmental Assessment Approval Completed  

EIS Need Decision Pending 

Section 106 Determination Complete 

U.S. Army Corps of Engineers Section 404 Permit – Individual Permit (IP) Submitted 
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Unit of Government Type of Application/Permit Status 

U.S. Fish & Wildlife Service Endangered Species Act Section 7 Determination On-going 

State Agency 

MnDOT Environmental Assessment Approval Completed  

EIS Need Decision Pending 

Minnesota Wetland Conservation Act Submitted 

MN Department of Natural Resources State Endangered Species Review Completed 

Public Waters Work Permit To be requested 

Water Appropriations Permit To be requested 

Minnesota Pollution Control Agency National Pollutant Discharge Elimination System 
Construction Storm Water Phase II Permit 

To be requested 

401 Water Quality Certification To be requested 

 

3.3.4  Extent to Which Environmental Effects can be Anticipated and Controlled as a 
Result of Other Environmental Studies 

3.3.4.1  MnDOT has extensive experience in roadway construction. Many similar projects 
have been designed and constructed throughout the area encompassed by this 
governmental agency. All design and construction staff are very familiar with the project 
area.  

3.3.4.2  The potential presence of sulfide-bearing minerals in rock within the project area 
has been identified (see Section 3.3.1.1 above).  The potential for ARD generation and 
related impacts can be anticipated and controlled through the coordination process 
MnDOT is using, described in Section 3.2.7.  As noted, the TWG for this process includes 
staff from state agencies (MPCA and MnDNR) with experience with sulfide rock in 
Minnesota, expert consultant staff from Golder Associates, and staff from other state and 
federal agencies with expertise in water quality.  The Golder Associates consultant staff 
has national and international experience with sulfide rock issues and BMPs/mitigation 
measures to avoid and minimize impacts, including experience assisting Pennsylvania and 
Tennessee Departments of Transportation with road projects that encountered sulfide rock.  
By using this process and implementing BMPs and mitigation into the project, MnDOT 
can anticipate and control potential effects related to sulfide-bearing rock. 

3.3.4.3  With the exception of the sulfide-bearing rock issue which can be addressed as 
described in Section 3.3.4.2, no other problems are anticipated which the MnDOT staff 
have not encountered and successfully solved many times in similar projects in or near the 
project area. MnDOT finds that the environmental effects of the project can be anticipated 
and controlled as a result of the assessment of potential issues during the environmental 
review process and MnDOT’s experience in addressing similar issues on previous projects. 
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APPENDIX A - Public Involvement: EA/EAW Comment Period 
PUBLIC HEARING RECORD 

EQB NOTICE OF AVAILABILITY 

PUBLIC HEARING CERTIFICATE OF COMPLIANCE 

NEWSPAPER LEGAL NOTICES  

 



PUBLIC HEARING RECORD 
A public hearing and open house for the Highway 1/169 Eagles Nest Lake Area Improvement Project was held as 
follows: 

Wednesday, January 21, 2015, 6:00 p.m. to 9:00 p.m., 
Vermilion Community College 

1900 East Camp Street 
Ely, MN 55731 

Over 75 individuals attended the public hearing/open house meeting. The purpose of the meeting was to provide an 
update on the project and receive comments on the EA/EAW. At the public hearing, attendees were invited to provide 
comments through one of two ways: written comments (on comment cards provided at the meeting) and oral 
statements to a certified court reporter. Copies of all written and oral testimonies are included in Appendix B along 
with responses to substantive comments. 

Staff from MnDOT and their consultant were on hand at the public hearing/open house meeting to discuss the project 
and to answer questions. Several informational items regarding the project were made available at the meeting 
including the following: 

• Open House Handout 

• Project Display Boards 

- Existing Highway 1/169 Alignment Deficiencies 

- Existing Highway 1/169 Passing & Turning Lane Deficiencies 

- Build Alternatives Analyzed in the EA/EAW 

- What is an EA/EAW? 

- Preferred Alternative Environmental Effects Summary 

- Project Schedule  

• Comment & Feedback Form 

• Project Presentation (PowerPoint Slides and Presenters) 

Following the project presentation at the public hearing/open house meeting, MnDOT allowed members of the 
audience to share their thoughts and concerns regarding the proposed transportation project improvements. It was 
made clear to those in attendance that these statements were not considered part of the official public hearing record, 
but rather an opportunity for an individual to share their thoughts and ideas about the project among neighbors, 
business owners, and other interested individuals.  

Included on the following pages are copies of the newspaper legal notices and Minnesota Environmental Quality 
Board (EQB) Monitor publication that announced the availability of the EA/EAW and provided details of the public 
hearing/open house meeting. 

  

 



EQB MONITOR NOTICE 

  

 



  

 





NEWSPAPER LEGAL NOTICES 

  

 



 
 

 



  

 



APPENDIX B – EA/EAW Comments and Responses 
The EA/EAW for the Highway 1/169 Eagles Nest Lake Area Improvement Project was distributed 
on December 22, 2014 to agencies and organizations on the official distribution list, as well as 
additional agencies/organizations that had either requested a copy of the document, and/or that could 
be affected by the proposed project. The comment period for the EA/EAW officially closed at the 
end of the business day on January 30, 2015. A public hearing and open house to receive comments 
on the proposed project and EA/EAW was held on Wednesday, January 21, 2015 (see Appendix A 
to further details). At the public hearing, attendees were invited to provide comments through one of 
two ways: written comments and oral statements. 

• Written Statements: Attendees were invited to submit written comments through January 30, 
2015 on cards provided at the open house, in letter, or via e-mail.  

• Oral Statements: Statements were recorded by a certified court reporter. 

During the public review and comment period, FHWA and MnDOT received comments on the 
EA/EAW from a total of 198 agencies and individuals, including several oral statements that were 
received at the public hearing.   
 
Consistent with state and federal environmental review rules, substantive comments received are 
responded to in this appendix, as part of the Findings of Fact and Conclusions for the project record.  
Specifically, responses have been prepared for substantive statements pertaining to analysis 
conducted for and documented in the EA/EAW, including: incorrect, incomplete or unclear 
information; permit requirements; content requirements. These comments and responses are included 
in Appendix B1 below.  Written comments agreeing with the EA/EAW project information, general 
opinions, statements of fact, or statements of preference were not formally responded to, but are 
included in Appendix B2 below.  
 
Appendix B1 – Substantive Comments and Responses to Those Comments  
This section contains the comments and written responses to substantive comments received from 
the following individuals/agencies during the public comment period: 
 

• Aiken County Engineer (John Welle) 
• U.S. Environmental Protection 

Agency 
• Minnesota Department of Health 
• Minnesota Department of Natural 

Resources 
• Minnesota Pollution Control Agency 
• Dan Humay (part of the Public 

Hearing Transcript ) 
• Matt Oberhelman 
• Linda Ross Sellner 
• Terry Anderson (and 27 co-

signators) 

• Jim Barott 
• Kurt Soderberg 
• Chuck & Jacque Glass 
• Steve Piragis 
• Barbara Folz 
• Dayna & Eric Mase 
• Steven Lotz 
• Dale Anderson 
• Evelyn Anderson 
• Larry Anderson 
• William and Catherine Kemnitz 
• Donald Pasanen 

 
 
 

  

 



Appendix B2 – Other Comments Received 
Listed below are the individuals and organizations who submitted comments during the public 
comment period which expressed an opinion about the merits of the proposed TH 1/169 Eagles Nest 
Lake Area Improvement Project and/or expressed “support” or approval of the project and/or 
Alternative 3A as the Preferred Alternative. No response has been provided for these statements of 
opinion.  
 

1. City of Babbitt 
2. City of Cook 
3. City of Ely Resolution 
4. City of Hoyt Lakes 
5. City of Tower 
6. City of Winton 
7. Eagles Nest Township 
8. Fall Lake Township 
9. Morse Township 
10. Ely Chamber of Commerce 
11. Ely Area Development Association 
12. Ely Public School (ISD 696) 
13. Mountain Iron-Buhl-Mesabi Academy 

(ISD 712) 
14. Saint Louis County Board 
15. Brian Anderson 
16. Kristin Anderson 
17. Virginia Anderson 
18. Jim Beaty 
19. Brian Carlson 
20. Ruth Carlson 
21. Tony Colarich 
22. Gregory Dostert 
23. Bill Erzar 
24. Dean Erzar 
25. Tom Erzar 
26. Albert Forsman 
27. Bonnie Forsman 
28. Jacob Forsman 
29. Kyle Forsman 

30. Mike Forsman 
31. Karen Hill 
32. Dale Hegfors 
33. Michael Jankovec 
34. Paul Johnson 
35. Harold Langowski 
36. Diane Lindroos 
37. Robert Maki 
38. Ray Marsnik 
39. Valeda (Polly) McDonald 
40. Hans Olsen 
41. Caroline Owens 
42. L.A. Phelps 
43. Michael Pope 
44. Chuck Renner 
45. Roger J. Skraba  
46. Rudy Semeja 
47. Barb Soderberg 
48. Shelly Voll 
49. Joan Weckman 
50. Larry & Patricia Wellvang 
51. Percy (Priscilla) White 
52. Doug Whitney 
53. Unsigned Comment Letter 
54. Form letters:  114 form letters (similar to the 

letters from Evelyn Anderson and Donald 
Pasanen included in Appendix B1) were 
received that expressed support for 
Alternative 3A as the Preferred Alternative. 
Copies of all of these letters are on file at the 
MnDOT District 1 Offices in Duluth. 

 

Public Hearing Transcript 

1. Angela Campbell  
2. Jackie Monahan Junek  
3. Greg Junek  
4. Jeanne Tome  
5. Dan Humay (also included in 

Appendix B1) 

6. Greg Dostert  
7. Thomas Rukavina  
8. Linda Keith  
9. Chuck Renner  
10. David Johnson  
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US Environmental Protection Agency (USEPA) Comments (page 1 of 8) 
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USEPA Comments (page 2 of 8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Response 1 - As described in the EA, during project final design and permitting MnDOT will continue to 
work with state water quality regulatory agencies on strategies for addressing water quality protection 
in the project area during construction and operation. 
 
Response 2 - Water quality monitoring information will be included on the project website Public 
Updates committed to in the EA/EAW (page 62).   
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USEPA Comments (page 3 of 8) 
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USEPA Comments (page 4 of 8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Response 3 - MnDOT has convened (starting in February 2015) a Technical Working Group (TWG) 
comprising staff from MnDNR, MPCA, MDH, USEPA, MnDOT and FHWA, as well as MnDOT’s ARD 
technical expert Dr. Verburg (Golder Associates). The TWG will provide input on additional data 
collection and preparation of monitoring and mitigation plans to address ARD risks of the project.  
MnDOT agrees that it makes sense to revise these plans, as needed in the future, as new information 
becomes available that warrants changes from the original plan strategies that are developed out of the 
TWG coordination. 
 
Response 4 - The appropriate practices for handing and placing excavated bedrock with potential sulfur 
minerals will be developed with the Technical Working Group (see response 3 above).  If the TWG thinks 
it is appropriate, measures such as the one suggested in this comment will be considered.    
 

5 
 



Response 5 - The approach described in this comment is consistent with the process for characterizing 
project area rock and then developing plans and practices to avoid/minimize ARD described on pages 61 
and 62 of the EA. 
 
Response 6 - The response to Question 11.i in the EAW discusses the ‘special’ designations specifically 
referred to in the EAW question; and those designations do not include the water quality standards 
classifications (which apply to the vast majority of Minnesota waters) referenced in the EPA’s comment.  
However, MnDOT acknowledges that the response to Question V.A.11.a.i. would have been more 
accurate if the sentence at the end of the first paragraph in the response to the question on page 65 
(i.e., “No other special designations apply to the water bodies located within the project area.”) was 
placed, instead, at the end of the second paragraph at the top of page 66.  Design and implementation 
of BMPs to protect water quality will be consistent with NPDES Construction Stormwater permit 
requirements (as described on page 68 of the EA).   
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USEPA Comments (page 5 of 8) 

 
 
Response 6 – see previous page. 
 
Response 7 - Other than the water quality data included in Appendix D of the EA, there were no other 
‘earlier studies’.  Future water quality monitoring and development of BMPs related to potential acid 
rock drainage (ARD) issues will be based on discussions with the Technical Working Group (see response 
3 above).  Design and implementation of BMPs to address roadway runoff will be consistent with NPDES 
Construction Stormwater permit requirements (as described on page 68 of the EA).  The NPDES permit 
does not require sampling and quantitative analysis of water chemistry.   
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USEPA Comments (page 6 of 8) 

 
 
Response 8 - Since design and implementation of BMPs to address roadway runoff will be consistent 
with NPDES Construction Stormwater permit requirements (as described on page 68 of the EA), there is 
no need for water quality monitoring for typical roadway-related pollutants (i.e., copper, lead, zinc, 
phosphorous, TDS, TSS and chloride noted in the comment).  Any future water quality monitoring 
related to potential ARD issues (i.e., pH and sulfate/sulfide noted in the comment) will be conducted as 
appropriate, based on discussions with the Technical Working Group [TWG] (see response 3 above, and 
Section 3.2.7 of the Findings of Fact and Conclusions document).  As a member of the TWG, USEPA staff 
can bring their specific concerns regarding the water bodies listed in this comment to the TWG for 
discussion/resolution. 
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Response 9 - The EA/EAW identified that a Storm Water Pollution Prevention Plan (SWPPP) is required 
for the project.  Implementation of the SWPPP includes incorporating appropriate BMPs into the project 
as needed to address potential water quality/quantity issues.  The structural BMPs incorporated into the 
project, like all MnDOT infrastructure elements, are inspected and maintained over time as needed (e.g., 
cleaning storm water ponds, etc.), so they remain functional.   
 
Response 10 - The wording of the Golder memorandum quoted in this comment (i.e., Golder’s reference 
to the ‘chain of activities’ to be ‘triggered’) is consistent with the process described in the 
Recommendations described on pages 61-62 [in EAW Item 10.a (Geology)], which is also referenced in 
the No Significant Degradation section on pages 81-82 of the EA.  There is nothing in the quote from the 
Golder memo referenced in this comment that suggests that there are new potential sources of 
potential water quality impacts, so the additional wording recommended in the comment (i.e., ‘reword 
to indicate that all potential sources of surface water quality impacts may not have been identified at 
this time’) is not needed.  Therefore, the wording of the No Significant Degradation section on pages 81 
and 82 of the EA is correct as stated.   
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USEPA Comments (page 7 of 8) 

 
 
Response 11 - Specific stream impacts are not applicable to Table 6, which summarizes changes in cover 
type resulting from the project. However it is estimated the total impact to the Armstrong River due to 
culvert extension or replacement would be less than 0.05 acres. Armstrong River is the only stream/river 
impacted by the proposed improvements. The stream passes under Highway 1/169 (via a large culvert). 
This culvert may be able to remain in place and be extended approximately 65 feet on the upstream end 
to accommodate the proposed roadway changes; or it may need to be replaced with a 130 foot culvert 
in its current location, depending on the final roadway grades in this area.  As stated in the EA/EAW 
(pp.65-66), this impact would be essentially the same for all three Build alternatives assessed in the 
EA/EAW.  
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Response 12 - The potential for secondary hydraulic impacts to wetlands related to ditch depth has 
been discussed with USACE on previous projects.  MnDOT will use this past experience to design the 
roadside ditches with the objective of avoiding these secondary wetland impacts.   Design plans for the 
project will be reviewed with USACE during the Section 404 permitting process to assess the potential 
for hydraulic impacts to wetlands.  If any ditch modifications would result in lateral effects to wetland 
hydrology, MnDOT would mitigate for those impacts.   
 
Response 13 - While there is no current regulatory requirement to address greenhouse gas emissions in 
environmental documents, MnDOT is working with contractors on possible approaches for addressing 
construction equipment emissions.  MnDOT will use feedback from a diesel construction equipment 
survey of contractors to evaluate ways to reduce construction emissions including incentives, education 
and outreach, promoting the use of federal grant funding for diesel retrofitting and consideration of a 
pilot project to reduce idling.  
 
Response 14 - MnDOT has recently updated design standards to better account for increased 
precipitation amounts and intensity of events. 
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USEPA Comments (page 8 of 8) 

 
 
Response 14 – See previous page. 
 
Response 15 - The majority of land in the project vicinity is in forest vegetation.  Therefore, there would 
be minimal benefit to wildlife and/or water quality from MnDOT voluntarily planting additional trees in 
the project vicinity.  Potential for impacts to the NLEB will be addressed in the coordination process with 
USFWS (see response to comment 16 below). 
 
Response 16 - MnDOT has committed to continued coordination with USFWS, as described on page 102 
of the EA, and in Sections 3.2.3, 3.2.4, and 3.3.1.9 of this Findings of Fact and Conclusions document. 
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Minnesota Department of Health (MDH) Comments (page 1 of 4) 

 
 
Response 1 - Section V.A.10.a. of the EA describes the potential for ARD, including the potential concern 
for heavy metal release/mobilization and also describes the post-NEPA agency coordination process that 
will be used to characterize and manage the potential water quality risks related to ARD, to avoid 
adverse surface water and groundwater impacts.  This coordination process has been initiated since 
publication of the EA with the formation of a Technical Working Group (TWG) comprised of staff from 
MnDNR, MPCA, MDH, USEPA, MnDOT and FHWA, as well as MnDOT’s ARD technical expert Dr. Verburg 
(Golder Associates). Through their participation in the TWG, MDH will be able to provide on-going input 
regarding potential concerns (such as those identified in their comments on the EA) and to provide input 
on proposed strategies to address those concerns.   
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The information provided by MDH regarding the DWSMA has been included in Section 3.2.9 of the 
Findings document; and potential for impacts to this area will be further considered by the TWG.   
 
Response 2 - The geochemical testing did not confirm that over 50 percent of the samples from the 
‘anomalous sulfide zones’ exceeded 0.15 percent sulfur.  Only 17 out of the 62 samples (i.e., 27 percent) 
from the anomalous sulfide zones contained sulfur > or = 0.15 percent.   
 
Response 3 - As noted in the comment, the existing water quality data does not suggest that past road 
construction in this area has resulted in arsenic mobilization.  The TWG coordination [see response #1 
above] in the development of plans and best management practices for this project will avoid/minimize 
the potential for ARD from the project, which would also avoid/minimize the potential for arsenic 
mobilization/transport.  The March 2015 technical memorandum prepared by Golder Associates (see 
Appendix E2 of the Findings document) includes assessment of the potential for release of metals (e.g., 
arsenic) from till in the project area as a result of construction, and concludes that release of metals is 
not likely.  The TWG will provide an opportunity for the technical experts to share their understanding of 
this and other issues related to geochemistry and potential for water quality impacts. 
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MDH Comments (page 2 of 4) 

 
 
Response 3 – see previous page. 
 
Response 4 - The modifier ‘mostly’ was used on page 57 of the EA/EAW since, as noted in this comment, 
some cuts may be located near fault areas.  Concerns about excavation in fault zones will be addressed 
in greater detail through MDH’s participation in the work of the TWG to characterize and manage the 
potential risks related to ARD, to avoid potential adverse surface water and groundwater impacts [see 
response #1 above].   
 
Response 5 - The TWG coordination [see response #1 above] in the development of plans and practices 
for this project will avoid/minimize the potential for ARD from the project, which would also prevent the 
potential mobilization/transport of metals.  
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MDH Comments (page 3 of 4) 

 
 
Response 6 - MnDOT appreciates MDH staff commitment to participate in the TWG [see response #1 
above]. 
 
Response 7 - A plan for appropriate water quality monitoring before, during and after construction will 
be developed with input from the TWG members, including MDH. 
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MDH Comments (page 4 of 4) 
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Minnesota Department of Natural Resources (MNDNR) Comments (page 1 of 2) 

 
 
Response 1 - The cooperative process has been initiated since publication of the EA with the formation 
of a Technical Working Group (TWG) comprised of staff from MnDNR, MPCA, MDH, USEPA, MnDOT and 
FHWA, as well as MnDOT’s ARD technical expert Dr. Verburg (Golder Associates).  MnDOT appreciates 
MnDNR staff commitment to participate in the TWG. 
 
Response 2 - In addition to the information provided in this comment, MnDNR staff have been working 
with MnDOT staff to compile available data regarding mineral resources within the project area and 
work through the issues identified in this comment.  This collaborative process will continue through the 
right-of-way acquisition process.  
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MNDNR Comments (page 2 of 2) 

 

Response 2 – see previous page 
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Minnesota Pollution Control Agency (MPCA) Comments (page 1 of 2) 

 
 
Response 1 - The two additional referenced resources have been added to Section 3.2.10 of the Findings 
and Fact and Conclusions. 
 
Response 2 - It is MnDOT’s intent to infiltrate according to NPDES permit requirements.  Section 3.2.11 
of this Findings of Fact and Conclusions document describes updated information re: infiltration for the 
project.  As noted in the EA/EAW, a more detailed storm water analysis and treatment plan will be 
developed during final design, to fully comply with NPDES permit requirements.  MnDOT appreciates 
the information on infiltration considerations provided in the MPCA’s comment, including the descripion 
of options for meeting the infiltration requirement in the NPDES permit.   
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MPCA Comments (page 2 of 2) 

 
 
Response 2 – see previous page. 
 
Response 3 - The cooperative process has been initiated since publication of the EA with the formation 
of a Technical Working Group (TWG) comprised of staff from MnDNR, MPCA, MDH, USEPA, MnDOT and 
FHWA, as well as MnDOT’s ARD technical expert Dr. Verburg (Golder Associates).  MnDOT appreciates 
MPCA staff commitment to participate in the TWG. 
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Dan Humay Comment (verbally transcribed at the public meeting) 

 
 
Response 1 – Section V.A.10.a. of the EA describes the potential for ARD and also describes the post-
NEPA agency coordination process that will be used to characterize and manage the potential water 
quality risks related to ARD, to avoid adverse surface water and groundwater impacts.  This coordination 
process has been initiated since publication of the EA with the formation of a Technical Working Group 
(TWG) comprised of staff from MnDNR, MPCA, MDH, USEPA, MnDOT and FHWA, as well as MnDOT’s 
ARD technical expert Dr. Verburg (Golder Associates). MnDOT has committed to continue to work with 
the TWG and to implement protocols during project design and construction to properly identify and 
manage sulfide materials encountered during construction. 
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Matt Oberhelman Comments (page 1 of 9) 

 
 
Response 0 - As described in the Recommendations sub-section (pages 61-62) of section V.A.10.a in the 
EA/EAW document and in the responses to the specific points raised in this comment letter below, 
MnDOT has been and will continue to be working with other state agencies (DNR, PCA, and MDH) and 
others (e.g., USEPA and expert consultant Golder Associates) with knowledge of issues related to acid 
rock drainage and water quality to accurately assess the potential risks and to develop best 
management practices and protocols to control those risks.   
 
Response 1 - The 2011 Golder memo was not attached to the EA, but it was included in the List of 
Studies in Appendix B of the August 28, 2014 “Sulfide/Acid Rock Drainage Technical Memorandum” that 
was included in the EA.  So, MnDOT did not ‘fail to disclose’ the Golder memorandum, as was suggested 
by the commenter. 
 
The Golder memorandum statement that the project “cannot be classified as ‘low risk’ ”, as well as the 
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other statements that the commenter has excerpted from the report and citied in the comment, was 
taken out of context by the commenter.  The March 1, 2011 Golder memorandum was prepared 
following Dr. Verburg’s review of the first NRRI report that summarized their initial visual estimates of 
sulfur content in rock outcrops along the west realignment corridor.  Based on the review of information 
available at that time, Dr. Verburg concluded that the project could not be classified as ‘low risk’.  
However, this was not meant to imply that the project could never be classified as ‘low risk’ as 
additional information might become available that would require a re-classification.  Since that time, 
MnDOT followed Dr. Verburg’s recommendation for ‘next steps’ by performing additional rock sampling 
and laboratory testing to further assess the potential for ARD.  Based on the results of this additional 
work, Dr. Verburg has concluded that the Highway 169 project can be classified as a low risk, as 
discussed in the “Updated Evaluation of Potential Impacts Related to Acid Drainage – Eagles Nest Lake 
Environmental Assessment” (March 9, 2015) and “Risk Evaluation of the Highway 169 Project” (May 12, 
2015) technical memoranda by Golder Associates, included in Appendix E2 of the Findings document.   
 
Response 2a - For the record:  1) The “EA/EAW (page 8)” quote referenced in the first paragraph of this 
comment (on page 3 of the comment letter) is actually a quote from page 8 of the “Sulfide/Acid Rock 
Drainage Technical Memorandum” included in Appendix C of the EA/EAW; and 2) the report in Appendix 
C was prepared by SEH consultants, not by NRRI as stated in the second paragraph of this comment 
(page 3 of the comment letter). 
 
The wording in the memorandum in Appendix C and in the EA/EAW was not aimed at ‘giving the 
impression that the DNR, PCA, and Dr. Verburg are in full agreement with NRRI’s conclusion’ that the 
area bedrock has generally low to no sulfur, and the commenter does not give specific examples of what 
sections of the documents gave him that impression.  The description of the NRRI findings is in a section 
of the memorandum and EA/EAW that is separate from the description of the ‘Consultation’ section that 
describes the review and coordination with Dr. Verburg and the DNR and PCA.  The memorandum and 
EA/EAW state that “The Recommendations that follow resulted from the consultation with MPCA and 
MnDNR staff.” The Recommendations that follow outline the post-NEPA agency coordination process 
that will be used to characterize and manage the potential water quality risks related to ARD.  This 
coordination process has been initiated since publication of the EA with the formation of a Technical 
Working Group (TWG) comprised of staff from MnDNR, MPCA, MDH, USEPA, MnDOT and FHWA, as well 
as MnDOT’s ARD technical expert Dr. Verburg. 
 
The wording of Section V.A.10.a. has been revised and included in its entirety in the Findings document 
(Appendix E3) to clarify the input from the DNR, MPCA and Dr. Verburg in the process thus far, in 
response to this comment.  
 
Response 3a - Review of this issue with NRRI and with Dr. Verburg indicated that the sample 
preparation methodology used by NRRI was consistent with standard practices.  This includes removal of 
surface weathered ‘rind’ material in order to get to the fresh, unweathered rock below.  The 2012 NRRI 
report (pages 9, 16 and 17) describes the details of the sample preparation process and identifies the 
‘isolated’ samples (12 out of 62) that may have had some sulfide-rich material removed with the 
weathered rind, so this can be considered when using the data from the laboratory analyses.  Therefore, 
the lower-than-expected sulfur results for the isolated samples cannot be considered to be ‘fatal errors’, 
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as characterized by the commenter, and the results of this sampling are adequate to characterize the 
overall potential risk for ARD and to define the process for managing that risk (described in Section 
V.A.10.a of the EA/EAW), for the purpose of making a NEPA determination on the need for preparing an 
EIS.   
 
Dr. Verburg’s March 2015 memorandum (page 3, see Appendix E2 of the Findings) discusses why he 
finds that the analytical results indicate that the overall sulfur content along the proposed alignment is 
low, and why sample discrepancies do not affect the overall ‘interpretive value of the sulfur data 
collected to date’, since the ‘overall spacial patterns and distribution in the project area are well 
understood’ [i.e., that the ‘anomalous sulfide zones’ are relatively small areas scattered within a large 
mass of low to ‘below laboratory detection limits’ sulfur content rock].   
 
As part of the on-going agency coordination process, the members of the TWG [see Response 2a above] 
will have the opportunity to review the sampling data collected to date {including NRRI’s reports and 
recommendations referenced in Comment 3a} along with other pertinent project information [e.g., 
overall geology, location of faults, locations of cut vs. fill for the project, etc.], to determine if and where 
additional data collection is warranted to inform development of best management practices. 
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Matt Oberhelman Comments (page 2 of 9) 

 
 
Response 4a - The draft drilling plan was not included in the EA/EAW because it was a preliminary plan 
[based on PA and TN DOT protocols], developed to estimate potential costs [to include in the project 
cost estimate for mitigation] of post-NEPA drilling investigations that may be recommended as an 
outcome of coordination with the TWG [see Response 2a above].  The discussions with the TWG will 
determine where and what sampling will be needed to further characterize the rock to be excavated in 
the project area. 
 
Response 4b - NRRI’s recommendations for additional drilling (or not doing additional drilling) will be 
one of the items taken into consideration by the TWG, as it determines if and where additional data 
collection is warranted to inform development of best management practices.  The TWG may or may 
not accept their recommendations. 
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Response 5 - As described in the Recommendations sub-section (pages 61-62) of section V.A.10.a in the 
EA/EAW document, MnDOT has been and will continue to be working with other state agencies (DNR, 
PCA, and MDH) and others (e.g., USEPA and expert consultant Golder Associates) with knowledge of 
issues related to acid rock drainage and water quality in a process that will determine if/where 
additional investigations are needed to adequately characterize the rock in the project area, prior to 
developing mitigation practices to avoid/minimize ARD.  This process has started, since completion of 
the EA/EAW, with the formation of the TWG, described in Response 2a above.   
 
Response 6a - Section V.A.11. of the EA/EAW included information on water resources and drainage 
patterns in the project area.  This information will be used by MnDOT and other agency staff in the 
Technical Working Group as ARD Best Management Practices are considered for the project.  
 
Response 6b - The Tennessee guidelines recommend monitoring of several water quality parameters in 
addition to pH and sulfate.  However, according to MnDOT’s ARD expert consultant Dr. Verburg (Golder 
Associates), monitoring for pH and sulfate alone typically is sufficient to identify the presence of acid 
potential rock, as these are the two most diagnostic parameters.  The other parameters provide 
supporting evidence but are not essential to the determination of acid rock drainage.  
 
The process (described in Section V.A.10.a.-Recommendations of the EA/EAW – see quoted text below) 
for working through the issues related to ARD with the Technical Working Group (TWG) [see Response 
2a above] includes consideration of water monitoring. 
 
EAW text: “Identify if pre- or post-construction monitoring is needed: Discussions with MPCA and 
MnDNR staff will also include consideration of whether monitoring of excavated bedrock materials 
and/or surface water chemistry in water bodies in the project areas are needed to characterize the 
materials encountered during construction and/or whether post-construction water chemistry changes 
occur. If discussions with agency staff results in a recommendation for monitoring, MnDOT would be 
responsible for performing and reporting monitoring results.” 
 
Therefore, the TWG will consider water monitoring as part of its review of the project, going forward. 
 
Response 6c - The statement in the EA/EAW referenced in this comment is making a comparison to 
mining activities, and is accurate, when read in its entirety:  “Compared to the high surface areas 
produced by mining activities (which involve extensive crushing rock into more fine-grained material 
with high surface area), the bedrock (and rock slopes) exposed by the roadway construction process 
would have relatively low surface areas, since the rock fill produced by blasting will primarily be large-
diameter (+3-inch to +6-inch size) material.” 
 
Response 6d - MnDOT checked with Dr. Dean Peterson regarding the PRC Gafvert Lake Capstone Project 
field mapping exercise referenced in this comment.  Dr. Peterson indicated that the PRC students’ field 
work was relatively limited (in time and in area/number of outcrops actually surveyed), and that the 
‘regionally pervasive sulfide mineralization’ and ‘regionally pervasive sulfide burn’ characterization in 
Mr. Oberhelman’s comment is not accurate.  The student’s work was focused in the outcrops on/near 
Mud Creek Road and does not reflect the overall rock characteristics in this ‘region’.  Dr. Peterson’s data 
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files for 1,056 rock outcrops associated with the Soudan Iron Formation in the Vermillion District 
indicated that 13 outcrops (0.12%) were ‘weakly’ sulfide-bearing and the remainder (1,043 outcrops) did 
not contain sulfides.  This data supports the ‘low sulfur’ general characterization of the iron formation 
rock outcrops described by NRRI in their field work, and summarized in the EA/EAW. 
 
Response 6e - Section V.A.10.a. of the EA describes the potential for ARD, including the potential 
concern for heavy metal (including arsenic) release/mobilization. This section also describes the post-
NEPA agency coordination process that will be used to characterize and manage the potential water 
quality risks related to ARD, including the potential for release of heavy metals, to avoid adverse surface 
water and groundwater impacts.  This coordination process has been initiated since publication of the 
EA with the formation of a Technical Working Group (TWG) comprised of staff from MnDNR, MPCA, 
MDH, USEPA, MnDOT and FHWA, as well as MnDOT’s ARD technical expert Dr. Verburg (Golder 
Associates). Through their participation in the TWG, the MDH [the state agency that monitors/regulates 
issues such as heavy metal impacts to surface and groundwater] will be able to provide on-going input 
regarding potential project water quality concerns and to provide input on strategies to address those 
concerns. 
 
Response 6f - The wording of this comment does not clearly state what the relevance of the ‘geology 
and mineral potential of the area’ is.  The geologists who conducted the field work have extensive 
knowledge of the geologic formations in the project vicinity and the minerals contained in them, and 
they used available literature as needed to supplement that knowledge, as evidenced by the references 
included in the NRRI reports. 
 
Response 7 - The sulfide content of rocks along the north corridor was not the reason that the north 
corridor was eliminated in early project screening.  The primary reason for eliminating the north corridor 
is summarized in the EA/EAW Section III. Alternatives at the top of page 14: “Based on the analysis and 
input received, the North Corridor alternative was dismissed from further consideration due to 
substantially greater wetland impacts (approximately 32 acres compared to between approximately 6.6 
and 17.3 acres with the other corridors), most of these impacts being to wetlands considered as having 
high wetland functions and values for water quality and wildlife habitat… Therefore, it is very unlikely 
that the North Corridor would meet the least environmentally damaging practicable alternative (LEDPA) 
criteria for Section 404 wetland permitting.” 
 
This section of the EA/EAW (and page 6 of the ‘Alternatives Development and Screening’ technical 
memorandum in Appendix A of the EA/EAW) does not contain the statement quoted in this comment.  
It is unclear what the source for the statement is.  
 
Response 8 - The sulfide/ARD issue is present with all of the project alternatives – i.e., with or without a 
road realignment.  The EA/EAW describes the process that will be used to manage the potential ARD 
risks – and that process will provide the additional details regarding the items listed in this comment.  
The same process would be used for any of the alternatives, and the outcome would be the same: i.e., 
Best Management Practices would be incorporated into the project to avoid/minimize/mitigate ARD.   
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Since the ARD risk can be managed (as described in Section V.A.10.a of the EA/EAW, and summarized in 
the ‘Conclusions’ sub-section), it was not ‘the deciding factor’ in selection of the Preferred Alternative.  
The EA/EAW assesses all of the social, economic and environmental impacts, as well as the 
transportation benefits, of three project alternatives that represent a range of options, similar to the 
analysis of alternatives that would be done for an Environmental Impact Study/Statement (EIS).  
 
Based on comments received on the EA/EAW, MnDOT does not see that any additional information that 
would change the Preferred Alternative selection or the process to characterize rock and develop 
mitigation would result from preparation of an EIS as suggested in the comment.  It should also be noted 
that none of the regulatory agencies that provided comments on the EA/EAW suggested that an EIS 
should be prepared.   
 
Response 9 - All of these issues are being addressed through the work of the Technical Work Group 
(TWG) recently initiated to begin the process described in the EA/EAW Section V.A.10.a – 
Recommendations (pages 61-62 of the EA/EAW).  The TWG includes staff recommended in this 
comment – i.e., MnDNR, MPCA, and ARD technical expert Dr. Verburg from Golder Associates [who was 
described in Mr. Oberhelman’s Comment #1 as a ‘nationally renowned expert specialized in ARD 
evaluation and mitigation practices’] – as well as staff from MDH, USEPA, MnDOT and FHWA. 
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Matt Oberhelman Comments (page 3 of 9) 

 
 
Response 1 and 2a – previously provided above 
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Matt Oberhelman Comments (page 4 of 9) 

 
 
Response 1 – previously provided above. 
 
Response 2b - The discussion of this issue in the 2011 Golder memorandum concludes with the 
statement:  “Therefore, although a useful first step, the mapping program and visual identification of 
sulfide minerals represents only the very beginning of a defensible ARD assessment.  Additional effort is 
usually required to provide a more definitive evaluation.”  As noted in the response to Comment 1 
above, additional rock sampling and laboratory testing to further assess the potential for ARD has been 
performed since the 2011 memorandum.  This additional information – and the updated Golder 
Associates assessment of potential risk for ARD (see Response 1 above) – will be considered by the TWG 
(described in Response 2a above), as the cooperative process for implementing recommendations 
continues.    
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Response 2c - See Response 3a above regarding the sample preparation issue.  This issue has been 
reviewed with Dr. Verburg.  The laboratory results from the rock samples were used by Dr. Verburg to 
make preliminary estimates of the quantity of limestone that could be needed to neutralize rock acidity, 
if this mitigation measure were to be selected for use as a result of the TWG coordination process.  His 
estimate also included a ‘factor of safety’ that helps to offset variations in sampling.  MnDOT requested 
that Dr. Verburg make this estimate to allow MnDOT to make an initial cost estimate of potential 
mitigation costs associated with ARD, to include in the estimated project costs included in the EA/EAW.  
Final mitigation measures and cost estimates will be developed following BMP/mitigation decision-
making resulting from the work of the TWG.  
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Matt Oberhelman Comments (page 5 of 9) 

 
 
Responses 3a and 4b – previously provided above. 
 
Response 3b - The NRRI 2012 report indicated that the field geologists took samples from ‘hot spots’ 
(e.g., at veins and cracks where iron staining was clearly visible, potentially indicating higher sulfur 
content areas) at a frequency that exceeded the overall frequency of such occurrences along the 
proposed alignment.  This included the ‘hot spots’ shown in the figures referenced in this comment.   
 
Dr. Verburg’s March 2015 memorandum (page 3, see Appendix E2 of the Findings) discusses why he 
finds that the analytical results indicate that the overall sulfur content along the proposed alignment is 
low, and “…even more so when considering that the NRRI sampling specifically targeted areas with 
visual evidence for elevated sulfur.  Of the 157 samples collected, 95 were randomly obtained from so-
called ‘generic rock types’ while the remaining 62 samples (approximately 40%) were collected from so-
called ‘anomalous sulfide zones’ (Severson and Heine 2012).  Despite this focus on areas with elevated 
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sulfur, only 12% of the 157 samples contained sulfur in excess of the preliminary threshold of 0.15 wt. 
%.”  
 
As noted in Response 3a above, as part of the on-going agency coordination process, the members of 
the TWG will have the opportunity to review the sampling data collected to date [including NRRI’s work] 
along with other pertinent project information [e.g., overall geology, location of faults, locations of cut 
vs. fill for the project, etc.], to determine if and where additional data collection is warranted.  
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Matt Oberhelman Comments (page 6 of 9) 

 
 
Responses 3a, 4a, 4b, and 5 – previously provided above. 
 
Response 4c - The field evaluation was conducted by geologists with substantial experience in mapping 
and rock sampling/characterization in the project vicinity.  None of the agency staff or consultants 
involved in this project has questioned the capability of the geologists to perform the field review and 
sampling.  The interpretation of the data collected – and determination of how it relates to 
characterizing and managing the risk for potential ARD – will be conducted by the TWG, which includes 
staff from MnDNR, MPCA, MDH, USEPA, MnDOT and FHWA, as well as MnDOT’s ARD technical expert 
Dr. Verburg (Golder Associates).    
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Response 5a - The field evaluation was conducted by experienced geologists with a thorough 
understanding of the overall geologic setting and sulfide mineralization processes typical of formations 
in the project vicinity.  The rock formations in this area are essentially vertical, so the ‘complex’ rock 
characteristics observed at the surface are not likely to be fundamentally different from subsurface 
conditions.  Therefore, there would not be a substantial benefit from subsurface sampling and 
additional geochemistry work in the pre-design/NEPA phase of the project -- the results of the sampling 
conducted to date are adequate to characterize the overall potential risk for ARD and the process for 
managing that risk, for the purpose of making a NEPA determination on the need for preparing an EIS.  
 
As noted previously, the members of the TWG [see Response 2a above] will have the opportunity to 
review the geologic setting and rock sampling data collected to date along with other pertinent project 
information [e.g., overall geology, location of faults, locations of cut vs. fill for the project, etc.], to assess 
if and where additional data collection is warranted to inform development of best management 
practices.  
 
Response 5b - The road alignment does follow the strike of a geologic unit, but it’s a geologic unit that 
was reviewed, characterized, and sampled during NRRI’s field review and, due to the vertical dip of the 
formation (as described in Response 5a above), the rock characteristics observed at the surface are not 
likely to be fundamentally different from subsurface conditions.  
 
Response 5c - As noted in Response 3b and in Golder Associates March 2015 memorandum (page 3, see 
Appendix E2) the field sampling used for laboratory analysis was biased towards areas with elevated 
sulfur.  Preliminary estimates of limestone quantities required to account for the potential acid 
generation capability of the rock material along the proposed alignment [used to estimate potential 
mitigation costs for the project cost estimate] were based on the analytical sulfur data, not the visual 
estimates.  Each analytical result was given an equal weight in the calculation of limestone demand.  
Therefore, the resulting limestone quantities also likely represent an overestimate given the focused 
(over-representing the visibly high-sulfur areas) sampling conducted to date.   
 
These estimates were preliminary, for initial cost estimating purposes only.  The BMPs and mitigation 
strategies that will be implemented for the project will be developed through the cooperative work of 
the TWG.  
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Matt Oberhelman Comments (page 7 of 9) 

 
 
Response 5d - The issues identified in this comment were not addressed in the EA/EAW because it is not 
a ‘given’ that they will actually occur with this project. The process (described in Section V.A.10.a.-
Recommendations of the EA/EAW) for working through the issues related to ARD with the Technical 
Work Group (TWG) [described in Response 2a above] will further assess the risk for ARD, identify Best 
Management Practices to be incorporated into the project, and if/what post-construction monitoring is 
needed.  The intent of the TWG process is to identify and control risks, to avoid potential impacts 
including the scenarios listed in this comment [e.g., the need for ‘encapsulation facilities’ or ‘hazardous 
cleanup,’ potential ‘property value loss,’ metal leaching, etc.].  The potential ARD impacts can be 
anticipated and controlled through the TWG process, which includes staff from agencies (MPCA and 
MnDNR) with experience with sulfide rock in Minnesota and also includes expert consultant staff (Dr. 
Rens Verburg from Golder Associates).  By using this process and implementing BMPs and mitigation 
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into the project, MnDOT can anticipate and control potential environmental and private property effects 
related to sulfide-bearing rock.   
 
Responses 6a through 6d – previously provided above. 
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Matt Oberhelman Comments (page 8 of 9) 

 
 
 Responses 2b, 6d – 6f, 7, and 8 – previously provided above. 
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Matt Oberhelman Comments (page 9 of 9) 

 
   
Responses 7, 8, and 9 – previously provided above. 
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Linda Ross Sellner Comments (page 1 of 6) 

 
 
Response 1 - MnDOT’s role as RGU for this project is consistent with state statutes for environmental 
review.  Per Minnesota statute 4410.0500, for any project listed in 4410.4300 (Mandatory EAW 
categories), the governmental unit specified in those rules shall be the RGU unless the project will be 
carried out by a state agency, in which case that state agency shall be the RGU.  
 
Response 2 - Per State and Federal regulations the purpose of the State EAW and Federal EA is to 
determine whether there is potential for significant adverse impacts and therefore the need to prepare 
an EIS. This determination is made after MnDOT (EAW RGU) and FHWA (lead Federal agency) assess the 
EA/EAW document and supporting documents, public and agency comments on the EA/EAW distributed 
for review/comment, and the Findings of Fact and Conclusions. 
 
  

41 
 



Linda Ross Sellner Comments (page 2 of 6) 

 

Response 2 – see previous page. 

Response 3 - The project does not include an increase from the existing posted speed limit of 55 mph.    

Response 4 - The need for pavement replacement is one element of the overall project need. Other 
needs include safety improvements, mobility issues, and design deficiencies. 

Response 5 - As noted on page 6 in Section II.C. Need for Proposed Action of the EA/EAW, this highway 
corridor was designed and constructed to the standards of the 1940’s when vehicles were generally 
travelling slower and there were fewer large vehicles (trucks, vehicles with trailers) compared to today’s 
road users.  When a section of highway is being reconstructed (i.e., for this project, to address safety 
and the deteriorating pavement, identified as a primary needs on pages 3-5 of the EA/EAW), it provides 
an opportunity to improve the roadway design, to bring it up to standards appropriate for today’s 
vehicles.   
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Linda Ross Sellner Comments (page 3 of 6) 

 
 
Response 6 - The slope modifications and vegetation clearing are proposed to improve roadway safety.  

Response 7 - The EA/EAW text states that the “estimations are based on preliminary design information 
and are subject to change throughout the design and construction phases of the project”, to recognize 
that design refinements continue to occur as a project works through the design and construction 
phases; therefore, the estimated cover types impacts may change over time, as the design is refined.  
The estimates included in Table 6 allow for comparison of the relative cover type impacts among the 
three Build alternatives compared in the EA/EAW.    

Response 8 - The intent of EAW Question #9 is to address land use and the built environment. EAW 
Question #13 addresses fish, wildlife, plant communities, and sensitive ecological resources.   
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Linda Ross Sellner Comments (page 4 of 6) 

 
 
Response 9 - This comment contains a number of inaccurate statements about the content of the 
EA/EAW.  1) The EA/EAW does not state that Dr. Verburg’s “comments confirm the necessity of 
mitigation necessary from a buffering agent.”  Page 60 notes that Dr. Verburg provided advice regarding 
“reasonable methods for calculating the quantity of buffering agent…”  Use of limestone was identified 
(on page 61 of the EA/EAW) as one of a number of possible best management practices (BMP) that 
could be used.  If this is determined to be a BMP that will be used for the project, the calculations would 
be made by a ‘third party’ who could be Dr. Verburg, or could be another qualified person.   2) The 
EA/EAW does not compare the “sulfide-bearing rock volume” (from the project) “to mining rock 
volumes.”  3) The EA/EAW does not suggest use of waste cement as a neutralizing agent. 
 
As stated in the EA/EAW, the potential risk for ARD can be managed through the coordination process 
described in the Recommendations discussion in Section V.A.10.a. in the EA/EAW, to avoid adverse 
environmental impacts.  This coordination process has been initiated since publication of the EA with 
the formation of a Technical Working Group (TWG) comprised of staff from MnDNR, MPCA, MDH, 
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USEPA, MnDOT and FHWA, as well as MnDOT’s ARD technical expert Dr. Verburg (Golder Associates). 
Through their participation in the TWG, regulatory agency staff will be able to provide on-going input 
regarding potential concerns related to ARD and to provide input on proposed strategies to address 
those concerns.  
 
Response 10 - As stated in Section V.A.11.a.2 of the EA/EAW, stormwater treatment and best 
management practices will be provided, consistent with NPDES Construction Stormwater permit 
requirements. 
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Linda Ross Sellner Comments (page 5 of 6) 

 
 

Response 11 - The italics were added in the quotations (page 81) from Section 404 regulations to allow 
the reader of the EA/EAW to more easily correlate the factors compared in Table 12 of the EA/EAW with 
the LEDPA requirements under Section 404. 

Response 12 - The statement quoted in this comment is from the unique habitat and Section 7 
assessment described in the “Significant Environmental Consequences?” column of the table on page 80 
of the EA/EAW.  The assessment in this column focused on Section 7 implications, based on input from 
US Army Corps of Engineers staff regarding what they typically use as the basis for responding to the 
factor of ‘significant environmental consequences’ in the LEDPA determination. 

Response 13 - The re-listing of the gray wolf occurred just prior to release of the EA, so there was not 
time to add this to the EA/EAW.  Section 3.2.4 of the Findings of Fact document summarizes the Section 
7 determination regarding the gray wolf, and Appendix D includes correspondence with USFWS 
regarding their concurrence with the determination. 

46 
 



Response 14 - The response to EAW Question 13.c. documents the steps that would be taken should the 
Northern Long-Eared Bat (NLEB) species listing status change from proposed to either threatened or 
endangered prior to project completion. The NLEB has recently (May 2015) been listed by USFWS. 
Sections 3.2.3 and 3.3.1.9 of this Findings of Fact and Conclusions document provides updated 
information on this issue 

Response 15 - None of the regulatory agencies expressed concern about possible project impacts to 
moose populations.   
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Linda Ross Sellner Comments (page 6 of 6) 

 
 
Response 16 - The EA/EAW Section V.A.15 acknowledges that the primary visual change from the 
project would be from wider shoulders and clear zone.  These impacts would not be potentially 
significant.  The assessment of visual impacts in the EA/EAW is consistent with the 2013 EQB guidance 
‘EAW Guidelines: Preparing Environmental Assessment Worksheets”, for EAW Item 15: Visual.   
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Kurt Soderberg Comments (page 1 of 2) 
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Kurt Soderberg Comments (page 2 of 2) 

 
 
Response 1 – The Preferred Alternative includes provision for 22,700 feet of passing opportunities along 
the 5.7 mile project length. A passing opportunity is defined as segments of highway where legal passing 
zones will be provided. Passing lanes, which are additional traffic lanes provided to accommodate 
passing vehicles, are not part of the Preferred Alternative. Passing lanes were not included because of 
the environmental impacts associated with the extra road width required to accommodate the 
additional lanes. 
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John Welle Comments – Aitken County Engineer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Response 1 – The Findings of Fact document Sections 3.2.1 and 3.3.1.4 include updated/corrected 
information regarding the wetland Bank Service Area and Major Watershed.  Wetland impacts will occur 
in Bank Service Area (BSA) 2 and Major Watershed 73 (Vermilion River). Wetland mitigation for wetland 
impacts associated with the Preferred Alternative will likely be mitigated through debit of suitable 
credits from bank accounts in BSAs 1, 3, or 5. The proposed wetland mitigation follows the approach in 
the St. Paul District Policy for Wetland Compensatory Mitigation in Minnesota (USACE 2009) and the 
Minnesota WCA Rules. 
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Terry Anderson Comments and 27 co-signers (page 1 of 2) 

 
 
Response 1 - The Golder Associates 2011 report to MnDOT was prepared following their review of the 
first NRRI report that summarized NRRI’s initial visual estimates of sulfur content in rock outcrops along 
the west realignment corridor. Golder did not recommend ‘extensive sampling and geochemical testing’, 
but did recommend that additional steps were needed to assess the rock in the project area.  MnDOT 
followed Dr. Verburg’s 2011 recommendation for ‘next steps’ by performing additional rock sampling 
and laboratory testing to further assess the potential for ARD.  Based on the results of this additional 
work, Dr. Verburg has concluded that the Highway 169 project can be classified as a low risk, as 
summarized in the March and May 2015 memoranda included in Appendix E2 of the Findings of Fact 
and Conclusions document.  
 
Response 2 - Decisions regarding the approach/need for the suggestions made in this comment are 
being addressed through the work of the Technical Work Group (TWG) recently initiated to begin the 
post-NEPA process described in the EA/EAW Section V.A.10.a – Recommendations (pages 61-62 of the 
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EA/EAW).  The TWG includes staff from the agencies recommended in this comment – i.e., MnDNR and 
MPCA– as well as staff from MDH, USEPA, MnDOT, FHWA, and ARD technical expert Dr. Verburg from 
Golder Associates.  
 
Response 3 - Property owners – and the environment – are protected by the mitigation measures and 
other commitments described in the EA/EAW and project oversight by federal and state environmental 
agencies as part of the permitting processes (e.g., Section 404, DNR Public Waters, NPDES, etc.) for the 
project.  MnDOT will continue to work with the MnDNR and MPCA, the state agencies that regulate 
water resources and water quality, during project development and permitting to address the potential 
for ARD and define best management practices to avoid/minimize environmental impacts from the 
project.  In the unlikely event that unanticipated negative impacts do occur following construction, 
MnDOT would re-initiate coordination with the permitting agencies and technical experts as necessary 
to address the situation.  
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Terry Anderson Comments and 27 co-signers (page 2 of 2) 

  

54 
 



Jim Barott Comments (page 1 of 1) 

 
 
Response 1 - Additional tree clearing (which will help to minimize shading of the roadway) will occur as 
part of the proposed project to provide adequate clear zones along both sides of the highway.  
Furthermore, MnDOT has a work plan for where clearing vegetation along state highways will occur.  
Additional clearing along Highway 1/169 between the cities of Virginia and Winston is anticipated and 
will occur as scheduled in the work plan. 
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Chuck and Jacque Glass Comments (page 1 of 1) 

 
 
Response 1 - The Preferred Alternative includes some straightening to the referenced curve near the 
Deer Haven Drive intersection. In addition highway shoulders will be widened from two feet to eight 
feet and the ditch grades will be improved. The net result will be a safer highway design for road users.   
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Steve Piragis Comments (page 1 of 1) 

 
 

Response 1 - The Golder Associates 2011 report to MnDOT was prepared following their review of the 
first NRRI report that summarized NRRI’s initial visual estimates of sulfur content in rock outcrops along 
the west realignment corridor. Golder did not recommend ‘extensive sampling and geochemical testing’, 
but did recommend that additional steps were needed to assess the rock in the project area.  MnDOT 
followed Dr. Verburg’s 2011 recommendation for ‘next steps’ by performing additional rock sampling and 
laboratory testing to further assess the potential for ARD.  Based on the results of this additional work, 
Dr. Verburg has concluded that the Highway 169 project can be classified as a low risk, as summarized in 
the March and May 2015 memoranda included in Appendix E2 of the Findings of Fact and Conclusions 
document.  
 
Response 2 - Decisions regarding the approach/need for the suggestions made in this comment are 
being addressed through the work of the Technical Work Group (TWG) recently initiated to begin the 
post-NEPA process described in the EA/EAW Section V.A.10.a – Recommendations (pages 61-62 of the 
EA/EAW).  The TWG includes staff from the agencies recommended in this comment – i.e., MnDNR and 
MPCA– as well as staff from MDH, USEPA, MnDOT, FHWA, and ARD technical expert Dr. Verburg from 
Golder Associates.  
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Barbara J. Folz Comments (page 1 of 1) 

 
 
Response 1 - The Preferred Alternative includes provision for 22,700 feet of passing opportunities along 
the 5.7 mile project length. A passing opportunity is defined as segments of highway where legal passing 
zones will be provided. Passing lanes, which are additional traffic lanes provided to accommodate 
passing vehicles, are not part of the Preferred Alternative. Passing lanes were not included because of 
the impacts associated with the extra road width required to accommodate the additional lanes. 
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Dayna and Eric Mase Comments (page 1 of 2) 

 
 
Response 1 - Baseline well data has been provided by the Minnesota Department of Health that 
indicates no significant amount of mobilized arsenic in the water samples collected.  Appendix D of the 
EA/EAW provides baseline surface water samples including pH and total sulfate that have been collected 
in the project area.  MnDOT proposes to continue regular sampling at these locations through 
construction of the project.   
 
The process (described in Section V.A.10.a.-Recommendations of the EA/EAW) for working through the 
issues related to ARD will address whether the monitoring and/or drilling requested in this comment are 
needed.  The recently-formed Technical Work Group (which includes staff from MnDNR, MPCA, MDH, 
USEPA, MnDOT and FHWA, as well as MnDOT’s ARD technical expert Dr. Verburg) will be providing input 
to MnDOT during this process. 
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Response 2 - The Golder Associates 2011 report to MnDOT was prepared following their review of the 
first NRRI report that summarized NRRI’s initial visual estimates of sulfur content in rock outcrops along 
the west realignment corridor. Golder did not recommend ‘extensive sampling and geochemical testing’, 
but did recommend that additional steps were needed to assess the rock in the project area.  MnDOT 
followed Dr. Verburg’s 2011 recommendation for ‘next steps’ by performing additional rock sampling 
and laboratory testing to further assess the potential for ARD.  Based on the results of this additional 
work, Dr. Verburg has concluded that the Highway 169 project can be classified as a low risk, as 
summarized in the March and May 2015 memoranda included in Appendix E2 of the Findings of Fact 
and Conclusions document.  
 
Response 3 - Decisions regarding the approach/need for the suggestions made in this comment are 
being addressed through the work of the Technical Work Group (TWG) recently initiated to begin the 
post-NEPA process described in the EA/EAW Section V.A.10.a – Recommendations (pages 61-62 of the 
EA/EAW).  The TWG includes staff from the agencies recommended in this comment – i.e., MnDNR and 
MPCA– as well as staff from MDH, USEPA, MnDOT, FHWA, and ARD technical expert Dr. Verburg from 
Golder Associates.  
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Dayna and Eric Mase Comments (page 2 of 2) 

 
 
Response 3 – see previous page. 
 
Response 4 - A Public Waters Permit will be required from the MnDNR and an NPDES permit will be 
required from the MPCA.  MnDOT will continue to coordinate with these agencies during final design 
and permitting (including as part of their participation in the TWG noted in the previous response) to 
address potential ARD issues.    
 
Response 5 - As described in Section V.A.10.a of the EA/EAW and in the updated text from this section 
in Appendix E3 of this Findings document, MnDOT will not be ‘waiting until the project starts to 
determine if there are high sulfides in the Six Mile Lake area.’  MnDOT has initiated discussions with the 
Technical Working Group (TWG) described in Response 1 above and Section 3.2.7 of the Findings 
document.   
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Steven Lotz Comments (page 1 of 2) 

 
 
Response 1 - Section 3.2.8 of the Findings of Fact and Conclusions document provides updated rock 
excavation volume estimates.  Alternative 3A is currently estimated to have 1.6 times the rock 
excavation volume of Alternative 1.  As described in the technical memorandum in Appendix A, 
referenced in this comment, rock volume was not a ‘key differentiating factor’ in the evaluation of 
alternatives that led to selection of Alternative 3A as the preferred alternative.  The greater volume of 
rock excavation associated with the Preferred Alternative is accounted for in terms of estimated costs 
for excavation and mitigation. In addition to costs, the relative transportation benefits of the 
alternatives was a factor in the decision-making process. As noted in Response 3 below, the overall 
transportation benefits were greater for Alternative 3A than for Alternative 1. 
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Response 2 – The commenter is correct that level 2 screening presented in Table 1 indicated a larger 
volume of fill for Alternative 3 compared to the other options. Alternative 3A was not included in Table 1 
because it was not introduced as an alternative until after, and as a direct result of, the level 2 analysis. 
The cut and fill values for Alternative 3A (comparable to the entries in Table 1) are:  Bedrock Excavation 
= 227,000 CY; Earthwork Excavation = 226,000 CY; and Total Earthwork Fill = 976,000 CY.  Therefore, the 
estimated amount of imported fill needed for Alternative 3A would be:  976,000-227,000-226,000 = 
523,000CY. The values for Alternative 1 from Table 1 are: Bedrock Excavation = 145,000 CY; Earthwork 
Excavation = 202,000 CY; and Total Earthwork Fill = 670,000 CY.  Therefore, the estimated amount of 
imported fill needed for Alternative 1 would be:  670,000-145,000-202,000 = 323,000CY.   
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Steven Lotz Comments (page 2 of 2) 

 
 
Response 2 – see previous page. 
 
Response 3 - Cost was a consideration in the evaluation /selection of alternatives in the EA/EAW and, 
although Alternative 3A was not the least expensive alternative, it was also not the ‘most grandiose,’ 
either.  Alternative 3, which was eliminated in Level 3 screening (see Section III of the EA/EAW), was the 
most expensive alternative considered – and Alternative 3A was developed during Level 2 alternatives 
evaluation as an option with more moderate costs and environmental impacts than Alternative 3.   
 
Project costs have been updated since publication of the EA/EAW, and Alternative 3 would still be the 
most expensive ($21.2 million).  Among the three alternatives evaluated in detail in the EA/EAW, 
Alternatives 2A and 3A do not differ substantially in estimated costs ($20.1 million and $20.4 million, 
respectively), and Alternative 1 ($19.1 million) is approximately 6-percent less than Alternative 3A.   
 
Although total project cost is an important factor in assessing the various alternatives, the ability of the 
alternatives to meet the project needs is also taken into account.  Alternative 3A has been determined 
to be the best alternative for addressing the primary purpose and need factors, primarily related to 
providing substantially greater length of passing opportunities than the lowest cost option, Alternative 
1.  Therefore, the preferred alternative represents a moderate cost (and social, economic and 
environmental impacts) alternative that also best meets the transportation objectives for the project. 
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Dale Anderson Comments (page 1 of 1) 

 
 
Response 1 - The Preferred Alternative includes some improvements to intersections and driveways 
along the corridor. Additional improvements such as those suggested were considered, however due to 
relatively light traffic volumes and additional costs and impacts the additional modifications were not 
pursued. 
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Larry Anderson Comments (page 1 of 1) 

 
 
Response 1 - The Preferred Alternative does include realignment of Highway 1/169 both west and east 
of Trygg Road to improve sight lines as well as improving the vertical profile (reducing the rolling nature 
of the existing roadway). In addition, a right turn lane will be provided at Trygg Road for eastbound 
traffic and a bypass lane for westbound traffic.  
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Evelyn Anderson Comments (page 1 of 1)  

 
 
Response 1 - The Preferred Alternative does include realignment of Highway 1/169 both west and east 
of Trygg Road to improve sight lines as well as improving the vertical profile (reducing the rolling nature 
of the existing roadway). In addition, a right turn lane will be provided at Trygg Road for eastbound 
traffic and a bypass lane for westbound traffic.  
 
  

67 
 



William and Catherine Kemnitz Comments (page 1 of 1) 

 
 
Response 1 - See responses to Mr. Oberhelman’s letter. 
 
Response 2 - Section III: Alternatives of the EA/EAW describes the environmental, cost and 
transportation benefits involved in the selection of the preferred alternative.  Environmental impacts 
and mitigation (including best management practices) were taken into account in the alternatives 
decision-making process.  Section V: Social, Economic and Environmental Impacts of the EA/EAW 
compares the impacts of three Build alternative   options considered in Step 3 Screening (see page 29 of 
the EA/EAW) in detail, further supporting the selection of Alternative 3A as the preferred alternative. 
 
  

68 
 



Donald Pasanen Comments (page 1 of 1) 

 
 
Response 1 - Public complaints about noise from rumble strips have primarily occurred in situations 
where centerline rumble strips have been installed on highways near residential areas.  Installation of 
shoulder rumble strips has not resulted in similar complaints – and use of shoulder rumble strips is a 
component of MnDOT’s standard design to improve roadway safety.   
 
For the Highway 1/169 project, use and/or design of centerline rumble strips will be assessed in the 
portions of the project near residences, to determine whether there would be a substantial safety 
benefit from installing centerline strips and to determine if an alternative design (e.g., a new, less noisy 
concept known as ‘mumble strips’) should be used. 
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Appendix B2 – Other Comments Received 
  

 













































































































































APPENDIX C – Highway 1/169 Eagles Nest Lake Area 
Improvement Project – Preliminary Layout 

(Figures 1 through 5)

 



 

PRELIMINARY LAYOUT – FIGURE 1 



 

PRELIMINARY LAYOUT – FIGURE 2 



 

PRELIMINARY LAYOUT – FIGURE 3 



PRELIMINARY LAYOUT – FIGURE 4 



PRELIMINARY LAYOUT – FIGURE 5 



 

APPENDIX D – Recent Project Correspondence 

USFWS CANADA LYNX AND NORTHERN LONG-EARED BAT CONCURRENCE LETTER (12/16/14) 

MNDOT OES GRAY WOLF DETERMINATION (02/02/15) 

USFWS RESPONSE RE: WOLF (3/11/2015) 

US ARMY CORPS OF ENGINEERS LETTER (3/6/15)  

  



 

USFWS CANADA LYNX AND NORTHERN LONG-EARED BAT CONCURRENCE LETTER (12/16/14) 

  



 

  



 

 



MnDOT OES Gray Wolf Determination (02/02/15) 



 

  



 

USFWS RESPONSE RE: WOLF (3/10/2015) 

 



 

 

 



 

US ARMY CORPS OF ENGINEERS LETTER (3/6/15) 



 

 

 



APPENDIX E – Additional and Updated Studies/Memoranda 
APPENDIX E1:  LIST OF STUDIES RELATED TO ACID ROCK DRAINAGE 

APPENDIX E2:  GOLDER ASSOCIATES 2015 MEMORANDA 

APPENDIX E3: REVISED EA/EAW SECTION V.A.10.A.: GEOLOGY  

APPENDIX E4: REVISED EA/EAW ROCK EXCAVATION ESTIMATES 

 
 

 
  

 



Appendix E1 – List of Studies Related to Acid Rock Drainage 

Studies and Analyses Conducted for the Project, incorporated by reference into 
The Findings of Fact and Conclusions: 

Golder Associates Inc. 2011. Technical Memorandum: Evaluation of Potential Impacts Related to Acid 

Drainage – Eagles Nest Lake Environmental Assessment, MNDOT. 

Golder Associates Inc. May 2015. Technical Memorandum: Updated Evaluation of Potential 

Impacts Related to Acid Drainage – Eagles Nest Lake Environmental Assessment, MNDOT. 

Golder Associates Inc. March 2015. Technical Memorandum: Risk Evaluation of the Highway 169 Project.

Martin, Dennis (2011). Review: Sulfur Data and Related Geologic Information for the Hwy. 169 

Southern Route Road Construction Project. September 2, 2011. 

Severson, M.J. and Heine , J.J. (2010), Geology and Sulfide Content of Archean Rocks Along Two 

Proposed Highway 169 Relocations to the north of Sixmile Lake, St. Louis County, Northeastern 

Minnesota: University of Minnesota Duluth, Natural Resources Research Institute, Technical Report 

NRRI/TR-2010/31. 46p 

Severson, M.J. and Heine , J.J. (2012), An Addendum to: Geology and Sulfide Content of Archean Rocks 

Along Two Proposed Highway 169 Relocations to the north of Sixmile Lake, St. Louis County, 

Northeastern Minnesota and Geologic Investigations in the Armstrong Lake Area: University of 

Minnesota Duluth, Natural Resources Research Institute, Technical Report NRRI/TR-2012/20. 83p 

Heine , J.J. (2015), A Second Addendum to: Geology and Sulfide Content of Archean Rocks Along Two 

Proposed Highway 169 Relocations to the north of Sixmile Lake, St. Louis County, Northeastern 

Minnesota and Geologic Investigations in the Armstrong Lake Area: University of Minnesota Duluth, 

Natural Resources Research Institute, Technical Report NRRI/TR-2015/12. ##p 



Appendix E2 – Golder Associates 2015 Memoranda 





















 

Appendix E3 – Revised EA/EAW Section V.A.10.a: Geology 

 

 

 

 

 



10.  Geology, Soils and Topography/Land Forms 

a. Geology - Describe the geology underlying the project area and identify 
and map any susceptible geologic features such as sinkholes, shallow 
limestone formations, unconfined/shallow aquifers, or karst conditions. 
Discuss any limitations of these features for the project and any effects 
the project could have on these features. Identify any project designs or 
mitigation measures to address effects to geologic features. 
 

Sinkholes, shallow limestone formations, karst features or similar susceptible 
geologic features have not been identified in the project area.  
 
However, the project is situated within bedrock formations that have been identified 
to contain sulfide-bearing minerals.  In June 2009, during the early planning and 
design phase of the highway project development process, concerns were raised by 
area property owners at public meetings and in extensive correspondence with 
MnDOT staff regarding the potential presence of sulfides in the bedrock within the 
project area, since the alternatives being considered would require extensive rock 
excavation.  The stakeholders noted that sulfides in the bedrock could potentially 
weather (i.e., undergo a chemical transformation), resulting in release of acidity that 
could affect area water resources.  Acid rock drainage (ARD) refers to the acidic 
water that is created when sulfide minerals are exposed to air and water and, 
through a natural chemical reaction, produce sulfuric acid. ARD has the potential to 
introduce acidity and dissolved metals into water, which can be harmful to fish and 
aquatic life.   
 
To better understand the potential for ARD creation in the project area and how the 
potential for ARD could be minimized/mitigated, MnDOT conducted background 
research, field data collection and collaborative discussions with regulators 
Minnesota Pollution Control Agency (MPCA) and Minnesota Department of Natural 
Resources (MnDNR) and technical experts (Golder Associates, Inc.).  A technical 
memorandum summarizing the research, field work and coordination efforts  was 
prepared by MnDOT (see the Sulfide/Acid Rock Drainage Technical Memorandum in 
Appendix C).  The discussion that follows is a summary of the key findings described 
in the technical memorandum, including: Overview/Background; Research on 
Current Best Practices; Investigations; Consultation; Potential Project Impacts; and 
Recommendations.  
 

Overview/Background  
The potential for acidity production from sulfide-bearing rock is dependent on a 
number of factors, including: 
 Amount of oxygen present: Sulfide minerals oxidize more quickly where there is 

more oxygen available. As a result, ARD formation rates are higher where the 
sulfides are exposed to air than where they are buried under soil or water.1 

 Amount of water available: Cycles of wetting and drying accelerate ARD 
formation by dissolving and removing oxidation products, leaving a fresh mineral 
surface for oxidation. In addition, greater volumes of ARD are often produced in 
wetter areas where there is more water available for reaction.  

                                                      
1
 Source:  http://www.miningfacts.org/Environment/What-is-acid-rock-drainage/ 

http://www.miningfacts.org/Environment/What-is-acid-rock-drainage/


 Temperature: Pyrite oxidation occurs most quickly at a temperature around 
30°C.  (10) 

 Rock permeability: Dense, impermeable rock is more resistant to weathering 
since water and oxygen don’t easily penetrate the rock. 

 Microorganisms present: Some microorganisms are able to accelerate ARD 
production.(1) 

 Type of minerals present: Not all sulfide minerals are oxidized at the same rate, 
and neutralization by other minerals present may occur, which would slow the 
production of ARD.(10)   

 Inherent buffering capacity of the rock: If the ore/rock is exposed by 
construction or other activities, it would be less likely to produce ARD if it 
contains a high proportion of “acid-buffering” minerals such as lime, calcite, 
carbonate or bicarbonate, which are able to neutralize acidic waters.  

 Surface area of sulfide minerals exposed: Increasing the surface area of sulfide 
minerals exposed to air and water increases sulfide oxidation and ARD 

formation.(10) 

Understanding these rock weathering factors is helpful in assessing the potential risk 
for ARD and in developing minimization and mitigation strategies for the proposed 
project, as discussed in the sections that follow.  These same basic rock weathering 
factors also affect the potential risk for release of heavy metals that may also be 
present in bedrock in this area, which has also been raised as a potential concern by 
a project stakeholder. The best management practices and mitigation strategies 
identified to minimize weathering of rock, and the risk of ARD, in the 
Recommendations section below would also be effective in avoiding/minimizing 
release of these other elements.  

 

Research on Current Best Practices 
In July 2009, MnDOT initiated a consultation process in which resource agencies 
(primarily Minnesota Department of Natural Resources [MnDNR] and Minnesota 
Pollution Control Agency [MPCA]) and other professionals (MnDOT staff and 
consultant team) began to discuss sulfides as a potential concern within the project 
area. Project information was distributed, including proposed highway alignments 
and technical reports, and periodic coordination meetings (in-person and phone 
conferences) have been conducted to evaluate the findings of the geologic 
investigations (both visual field observations and laboratory testing results), assess 
the potential for impacts, and advise on how to mitigate potential adverse effects. 
The issues raised by MnDNR and MPCA through these coordination meetings led 
MnDOT to research how this potential issue is addressed in other states. State 
Highway Departments of Transportation (DOTs) in Pennsylvania and Tennessee 
have encountered sulfide-bearing rock in areas of proposed roadway improvements 
and as a result, have developed identification, management, and monitoring 
protocols to address the issue (Virginia and North Carolina also acknowledge the 
presence of acid producing rock (APR) in their states but, similar to Minnesota, do 
not have established guidelines for mitigation since APR is rarely encountered on 
transportation projects). Information was provided by the MnDNR regarding how 
Pennsylvania and Tennessee DOTs handle potential ARD from sulfides in bedrock. 



MnDOT staff has also contacted several representatives at these DOTs to further 
discuss the topic and their protocols for assessing and managing ARD risks.   

 

Based on the Pennsylvania and Tennessee DOT’s experience and protocols, MnDOT 
used a similar approach for initial assessment of risk, and for defining a process for 
further characterizing the rock and defining mitigation measures during project final 
design. In addition, MnDNR  Division of Lands and Minerals and MPCA staff involved 
in mine permitting and review have expertise in sulfide-rock-related issues specific to 
Minnesota conditions; so these agencies were requested to review MnDOT’s findings 
and provide comments/suggestions as information was compiled and 
conclusions/recommendations were developed. The following sections describe 
investigations to date and the planned process for addressing the issue of ARD 
during project design and construction, including: 

 Investigation: Review existing geologic information for the project area and 
conduct initial field review and sampling to characterize the bedrock within the 
study area. 

 Consultation: Consult with expert advisors at MnDNR, MPCA and mining 
consultant (Golder Associates, Inc.).  Review results of investigations and project 
plans, to identify potential risks and minimization/mitigation strategies. 

 Recommendations: Based on the investigation and consultation findings, 
summarize the potential risks for ARD and the process for managing the risks on 
the Eagles Nest project. 

 

Investigation: Geologic Conditions  
The investigation of geologic conditions in the project area, to understand the 
bedrock characteristics and potential risk for ARD, included three main components: 
 
1. Review of existing mapping of bedrock geology (formations and fault zones), to 

understand the overall geology of the area.   

2. Conduct field surveys at bedrock outcrops within the project area and collect 
samples. Geologists from the University of Minnesota – Duluth: Natural 
Resources Research Institute (NRRI), who have conducted numerous other 
geologic investigations in the project vicinity, conducted the field surveys and 
sampling. 

3. Perform geochemical laboratory testing (sulfur analysis) to verify visual volume 
sulfide estimates made during field investigations by analyzing mass-percent of 
total sulfur at a commercial laboratory.  

 
The details of these investigations are provided in the Technical Memorandum 
(Appendix C). Key findings of the investigations include:  



 The initial field investigations were conducted along the re-alignment corridors at 
the west end of the project, near Sixmile Lake, along the South Corridor, which 
includes Alternatives 2A and 3A (as well as Alternative 3 dismissed during project 
screening) , and on the North Corridor (also dismissed during early project 
screening). See Section III Alternatives for a description of the alternatives 
development process.  The field surveys found that, where present, sulfide in the 
South Corridor is found mostly in the Soudan Iron Formation Member as 
secondary pyrite. However, sulfide is generally confined to portions of single 
bedrock outcrops and commonly restricted to very small areas with sulfide 
contents ranging from 0.5-5 percent pyrite by visual volume. These small 
occurrences are referred to as ‘anomalous sulfide zones’ which occur as isolated 
‘islands’ in a ‘sea’ of pyrite-barren outcrops.  It was also determined that the 
presence and percentage of sulfide contents (up to 15 percent by volume in 
some very small locales) increase near fault zones which are found mostly in fill 
areas on construction profiles along the realignment section of Alternatives 2A 
and 3A.   

 The second field investigation was conducted on the eastern portion of the 
project corridor (east of Sixmile Lake area), where all of the alternatives being 
considered are in the same general area, i.e., no substantive re-alignments. 
Existing geologic information was also reviewed prior to the field investigation 
and suggested that: 1) bedrock units will be similar to those found during the 
Sixmile Lake investigation, 2) majority of bedrock excavation will be in iron 
formation, and 3) only four short sub-areas would likely be affected by bedrock 
excavation from the proposed highway improvements. Additionally, a review of 
prior studies and drilling data revealed that the Armstrong Lake/McComber Mine 
area at the eastern end of the project area would likely contain higher sulfide 
concentrations than those observed in the Sixmile Lake area (at the western end 

Initial Field Investigation Area 



of the project area).  Consequently, in addition to the field investigation MnDOT 
performed bedrock core drilling at three sites adjacent to the McComber Mine to 
gain preliminary insight into potentially high sulfur concentrations where 
proposed bedrock excavation was planned.  
 
The investigations revealed that rare to insignificant amounts of pyrite/sulfide by 
visual volume are present in proposed excavation areas found east of the Sixmile 
Lake investigation area and west of the Armstrong Lake/McComber Mine area. 
However, field observations coupled with past and recent drilling information 
suggests that bedrock excavation performed adjacent to the McComber Mine will 
likely expose high amounts of primary pyrite (>0.5 percent pyrite by volume 
found in almost all bedrock exposures; 10 to 15 percent by volume observed in 
an 8-foot stretch of MnDOT drill core). Though less information was available to 
assess the stretch of alignment found east of the McComber Mine, it was 
surmised that pyrite contents could also be substantial. Thus, additional borings 
were recommended between the McComber Mine area and the eastern project 
boundary to better define amount and mode of pyrite mineralization prior to 
bedrock excavations. These borings will be done during project final design, as 
part of the additional characterization work described in the Recommendations 
section below.  

  

Second Field Investigation Area 



 A third geologic field investigation was performed by NRRI to assess the 
potential for exposing sulfide bearing rock during bedrock excavation within the 
alternatives that are within/directly adjacent to the existing Highway 1/169 
roadway at the western portion of the project area (i.e., Alternative 1, as well as 
Alternative 2 that was dismissed during Level 3 screening, as described in 
Section III – Alternatives), in the vicinity of Sixmile Lake. Field techniques were 
employed which were similar to those utilized during the prior field 
investigations. Similar bedrock units were anticipated in the study area given the 
close proximity to the previous Sixmile Lake area investigation. The final report is 
pending, but preliminary results of the investigation suggest that: 1) iron 
formation is the predominant bedrock type found in the investigation area and, 
2) visual volume estimates of pyrite/sulfide appear to be slightly higher than 
those observed in iron formation in the previous Sixmile Lake investigation area 
along the realignment route. The elevated sulfide presence is likely due to a 
combination of primary sulfide commonly found near the top of the iron 
formation member and secondary sulfide found in the vicinity of fault zones.  
Though outcrop samples were obtained from this stretch for geochemical testing, 
it is likely that some form of drilling would have been recommended to better 
characterize the sulfide presence, if Alternative 1 had been selected as the 
Preferred Alternative. 

 

  

Third Field Investigation Area  



Consultation 
As noted previously, due to the complex nature of sulfides in bedrock and associated 
potential ARD and MnDOT’s moderate level of experience with this issue, an ARD 
expert was consulted for the Highway 1/169 Project.  Dr. Rens Verburg(Ph.D., 
P.Geo., L.G.), a Principal Geochemist with Golder Associates Inc., was added to the 
review team to assist in the evaluation of project materials (field investigations, 
current and future sampling and laboratory tests, potential project impacts, and 
proposed mitigation strategies) and to help facilitate discussions with resource 
agencies (e.g., MnDNR, MPCA), if needed. Golder Associates and Dr. Verburg are 
nationally recognized for their work on sulfides and ARD. Golder Associates assisted 
Tennessee DOT in preparing their guidelines and protocol for investigating, testing, 
monitoring, and mitigating acid producing rock on highway projects. 
 
To date, Dr. Verburg has reviewed the NRRI reports, field logs, laboratory test 
results, proposed construction plans, and estimates of bedrock excavations. He has 
also advised MnDOT on potential mitigation measures (discussed in the 
Recommendations section below), including reasonable methods for calculating the 
quantity of buffering agent (limestone) potentially needed to neutralize ARD based 
on the sulfide percentages from the laboratory test results and the amount of 
excavated material. 
 
In addition, as noted previously, MnDNR Division of Lands and Minerals and MPCA 
staff involved in mine permitting and review that have expertise in sulfide-rock-
related issues specific to Minnesota conditions were requested to meet with MnDOT 
staff and/or review MnDOT’s findings and to provide comments/suggestions as 
information was compiled and conclusions/recommendations were developed. The 
process for further characterizing the rock in the project area and for developing 
BMPs described in the Recommendations section below resulted from the 
consultation with MPCA and MnDNR staff. 

 
Potential Project Impacts 
Constructing any of the project Build Alternatives would require substantial grading 
(cut/fill sections) in order to meet highway design safety standards. The estimated 
bedrock excavation for project alternatives, based on preliminary design layouts, 
ranges from approximately 145,000 (Alternative 1) to 239,000 (Alternative 2A) to 
227,000 (Alternative 3A – Preferred Alternative) cubic yards.   

 
As previously stated, sulfide (pyrite) is present within bedrock in the project area, 
particularly the Soudan Iron Formation Member. However, visual estimates made 
during comprehensive field observations and corroborative geochemical laboratory 
testing by NRRI both suggest that bedrock in the project area generally contains 
relatively low levels of sulfur. The capacity to mobilize/oxidize sulfide in the 
excavated material (and rock slopes) along the roadway corridor is heavily 
dependent on surface area of bedrock that is exposed to weathering. Compared to 
the high surface areas produced by mining activities (which involve extensive 
crushing rock into more fine-grained material with high surface area), the bedrock 
(and rock slopes) exposed by the roadway construction process would have 
relatively low surface areas, since the rock fill produced by blasting will primarily be 
large-diameter (+3-inch to +6-inch size) material. In addition, the iron formation 
rock has very low permeability, which means that water and air would not easily 



penetrate the bedrock. Except for pyrite found along the relatively few fracture/joint 
faces (the ‘anomalous sulfide zones’ described in the Investigation section above), 
there would be minimal internal weathering at exposed bedrock faces and within 
crushed particles. 

 

Recommendations 
In November of 2013, MnDOT project staff reviewed the field investigation results 
and estimated project impacts related to bedrock excavation and rock fill placement 
with MPCA and MnDNR staff.  NRRI’s recommendations for areas where additional 
drilling should be performed to better characterize the rock (described in the 
Investigation section above) and the practices used by PA and TNDOT’s were also 
reviewed with agency staff.  Based on consideration of all of this information, agency 
staff and MnDOT agreed on a process for defining additional investigations to be 
performed and for agreeing on BMPs that would avoid/minimize/mitigate the 
potential production of ARD in the project area.  The process that will be followed – 
which is similar to the process used in other states – includes the following steps: 
 
Perform additional drilling investigations for the Preferred Alternative:  Following 
completion of the environmental review process (i.e., confirmation of the Preferred 
Alternative), MnDOT will review the project plans with Dr. Verburg and staff from 
MPCA and MnDNR, to develop a plan (including locations, protocols, etc.) for 
additional drilling, to better characterize the bedrock characteristics in the Preferred 
Alternative corridor.    
 
Develop plans and practices to avoid/minimize ARD:  Based on the results of the 
drilling investigation, MnDOT will work with Dr. Verburg and staff from MPCA and 
MnDNR, to develop a best management practices (BMP) plan for excavating, 
handling, and use of APR rock, and, if determined to be appropriate, use of 
limestone or other neutralizing materials to minimize ARD. As discussed in the 
Sulfide/Acid Rock Drainage Technical Memorandum in Appendix C, examples of 
practices that are currently being used in other states that may be utilized for this 
project include: 

 

 Bedrock excavation that employs pre-split blasting methods for bedrock faces to 
ensure lowest surface area exposure. Discussions with MnDNR personnel indicate 
that bedrock faces are of less concern than crushed fill (from a surface area 
standpoint) and, thus, corrective/preventative measures at bedrock faces may 
not be necessary. 

 Crushing rock to +3-inch or +6-inch size thereby creating low available surface 
areas for potential oxidation within the fill. Crushing to these sizes also produces 
very few particulates/fine-grained material. 

 Encapsulating fill materials applied above the seasonal high water table under 
the impervious road bed, thereby minimizing direct air and/or water exposure.  
Limestone rock can also be mixed into bedrock fill material to serve as a 
buffering/neutralization agent for any potential acid production.  Limestone 
calculations would be made by the third party expert and based on mass percent 
of sulfur from field samples. The constructive practice for limestone addition has 
not been determined, though several options are being considered.  Any 
additional sample testing will refine the current limestone calculations. 



 Placing rock fill materials below the seasonal high water to keep them 
submerged, thereby preventing oxidation of sulfur. 

 

Identify if pre- or post-construction monitoring is needed:  Discussions with MPCA 
and MnDNR staff will also include consideration of whether monitoring of excavated 
bedrock materials and/or surface water chemistry in water bodies in the project 
areas are needed to characterize the materials encountered during construction 
and/or whether post-construction water chemistry changes occur. If discussions with 
agency staff results in a recommendation for monitoring, MnDOT would be 
responsible for performing and reporting monitoring results. 

 

Public Updates 
Because of the level of interest/comment from some project stakeholders regarding 
the potential for water quality impacts related to rock excavation/ARD, MnDOT will 
continue to make information available to the public during final design and 
permitting.  For example, as test results become available and as BMP decisions are 
made as a result of consultation with MnDNR and MPCA staff, the project website 
will be updated to provide the information to the public. 

 

Conclusions 
The project is situated within bedrock formations that have been identified to 
contain sulfide-bearing minerals that could potentially weather (i.e., undergo a 
chemical transformation) when rock is excavated for construction of the proposed 
project, potentially resulting in release of acidity (i.e., acid rock drainage [ARD]) that 
could affect area water resources.  To better understand the potential for ARD 
creation in the project area and how the potential for ARD could be 
minimized/mitigated, MnDOT conducted background research, field data collection 
and collaborative discussions with regulators (MPCA and MnDNR) and technical 
experts.  A technical memorandum summarizing this work was prepared (see the 
Sulfide/Acid Rock Drainage Technical Memorandum in Appendix C).   

 
This research and collaborative discussions with regulatory agencies resulted in 
agreement that the risk for ARD generation from the project could be managed by 
following an agreed-upon process for further investigating and characterizing rock 
within the preferred alternative alignment, and for defining plans and practices to 
avoid/minimize and mitigate the potential for ARD (described in detail in the 
Technical Memorandum) so that there would be no significant impacts to water 
quality/surface water resources from the proposed project.  MnDOT is committed to 
following this process, including additional collaboration with/concurrence from 
regulatory agencies and technical experts, which is similar to processes used by 
other state departments of transportation for managing ARD where sulfide-
containing rock occurs.  Since the potential risk for ARD generation from rock 
excavation can be avoided, minimized and mitigated, the differences in rock 
excavation quantities among project alternatives was not considered to be a key 
deciding factor in the preferred alternative identification process. 

 



Appendix E4 – Revised EA/EAW Rock Excavation Estimates  

 

 

 



REVISED TABLE 1 FROM PUBLISHED EA/EAW 

– Level 2 Alternatives Evaluation Matrix 

EVALUATION CRITERIA No-Build Alternative 
Alternative 1 (Minimal Off-Set/ 

Construct Under Traffic) 
Alternative 2 (Remain On Existing 

And Detour Traffic)  
Alternative 3  (Reconstruct with New Alignment)  

PRIMARY NEEDS  

Infrastructure Conditions Ability to Preserve or Enhance 
Infrastructure 

Poor (the existing pavement received a 
"poor" rating in a 2010 assessment) Good (with new pavement) Good (with new pavement) Good (with new pavement) 

Safety Improvements Ability to Implement Safety Features and 
Reduce Crashes  

Poor (existing narrow shoulders, steep 
slopes and inadequate clear zones remain) 

Good  
(Enhanced safety features would be included) 

Good  
(Enhanced safety features would be included) 

Good  
(Enhanced safety features would be included) 

SECONDARY NEEDS  

Maintain Mobility 

Total Length of Passing Zones (NB) 
 Total Length of Passing Zones (SB) 

NB = 3,200’ (0.6 miles)  
SB = 3,400’ (0.6 miles) 

NB = 6,100’ (1.2 miles) 
SB = 6,400’ (1.2 miles) 

NB = 5,300’ (1.0 miles)  
SB = 5,500’ (1.1 miles) 

NB = 13,300’ (2.5 mi.) 
SB = 12,600’ (2.4 mi.) 

Number of Turn Lanes/Bypass Lanes 
2 existing RT Lanes 

1 Existing Shoulder Bypass Lane 
4 new RT Lanes 

1 new Shoulder Bypass Lane 
4 new RT Lanes 

1 new Shoulder Bypass Lane 
4 new RT Lanes 

1 new Shoulder Bypass Lane 

Geometric Design 
Deficiencies 
  
  
  

Ability to address design deficiencies  No Yes Yes Yes 

Shoulder Widths 4' 8' 8'  8' 

Minimum Design Speed (Horizontal) 55 mph 55 mph 55 mph 60 mph 

Minimum Design Speed (Vertical) 45 mph 55 mph 55 mph 60 mph 

SOCIAL, ECONOMIC & ENVIRONMENTAL IMPACTS 

Right-of-way impacts 
 
New Right-of-way Needed 

 
None 

 
35 acres 20 acres 113 acres 

Transportation: Maintenance 
of Traffic1 

Ability to maintain traffic through the 
project area during construction No impacts 

No full closure required                                            
Low level of traffic disruptions, temporary 

construction detours likely 

Full closure required. 
High level of traffic disruption, lengthy construction 

detours. 
. 

No full closure required. 
Low level of traffic disruptions, temporary construction 

detours likely. 

Access to Bear Head Lake 
State Park 

Ability to maintain access to Bear Head 
Lake State Park via County Road (Cty 
Rd) 128 during construction 

No impact, existing access via Cty Rd 128 
will be maintained 

Minor impact; temporary detours may affect 
access via Cty Rd 128. 

Major impact; Park access is from Cty Rd 128 via 
Hwy 1/169. Special constructing staging and detour 
signage would be required to maintain access from 

either the east (Ely) or west (Tower). 

Minor impact; temporary detours may affect access via 
Cty Rd 128. 

Section 106 Adverse effects on historic properties No impacts No impacts No impacts No impacts 

Section 4(f) Compliance Section 4(f) impacts No impacts No impacts No impacts No impacts 

Floodplains Impact to existing floodplains No Impacts 
No designated floodplain identified 

Armstrong Creek Crossing (new culvert may be 
needed) 

No designated floodplain identified 
Armstrong Creek Crossing (new culvert may be 

needed) 

No designated floodplain identified 
Armstrong Creek Crossing (new culvert may be needed) 

Hazardous/Contaminated  
Materials Contaminated materials impacts None No differentiating impacts anticipated – all 

identified properties are low risk 
No differentiating impacts anticipated – all 

identified properties are low risk 
No differentiating impacts anticipated – all identified 

properties are low risk 
1 Potential detours will depend on final design and construction staging 
Blue shading = potentially more important differentiating factors among alternatives 
Green shading = other differentiating factors 
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REVISED TABLE 1 FROM PUBLISHED EA/EAW  

 (Table 1 Continued) 

EVALUATION CRITERIA No-Build Alternative 
Alternative 1 (Minimal Off-Set/ 

Construct Under Traffic) 
Alternative 2 (Remain On Existing 

And Detour Traffic)  
Alternative 3  Reconstruct with New Alignment  

Air Quality Impacts to adjacent receptors No differentiating impacts anticipated No differentiating impacts anticipated No differentiating impacts anticipated No differentiating impacts anticipated 

Noise Proximity to Noise Receptors No change in proximity to receptors Minor changes in proximity to receptors Minor changes in proximity to receptors Closer to receptors on Sixmile Lake 

Visual Quality Change in visual environment No change Moderate change with several minor 
realignments from the existing route 

Minor change given less realignment from the existing 
route 

More substantial change with new southern 
alignment. 

Bedrock Excavation Volume of estimated rock removal  None 145,000 cubic yards 127,000 cubic yards 253,000 cubic yards 

Earthwork – Excavation Volume of estimated “cut” material None 202,000 cubic yards 214,000 cubic yards 163,000 cubic yards 

Earthwork - Fill Volume of estimated “Fill” material None 670,000 cubic yards 539,000 cubic yards 1,258,000 cubic yards 

Upland Forested Vegetation Estimated acres of clearing No impacts 48 acres 41 acres  84 acres 

Wetlands Estimated acres of impact No impacts 13.25 acres (no temporary impacts) 6.59 acres (<1 ac. temp.) 17.27 acres (<1 ac. temp.) 

Water Quality Accommodations to treat runoff and/or 
seepage from sulfide rock, if required No accommodations required Yes Yes Yes 

Business Impacts Impact of project on businesses in Tower 
and Ely No Impacts No Impacts Temporary impacts during construction associated with 

extended highway closure and lengthy detour routes. No Impacts 

Social/Community 
Community Disruption No impacts 

Low 
Temporary detours would impact trip lengths 
and travel times between Tower and Ely for 

residents, school bus movements, and 
emergency service response 

High 
Extended construction detours for the full project area 
would severely impact social and economic conditions 
due to longer trips and increased travel times between 

Tower and Ely for residents, school buses, and 
emergency service response. 

Low  
Temporary construction detours would impact trip 
lengths and travel times between Tower and Ely 

for residents, school buses, and emergency service 
response. 

Environmental Justice No impacts No impacts anticipated; no populations 
identified; sparsely populated area 

No impacts anticipated; no populations identified; 
sparsely populated area 

No impacts anticipated; no populations identified; 
sparsely populated area 

OTHER CONSIDERATIONS 

Municipal Support Local government support Low Moderate Low High 

Construction Cost Estimate 1/ 2016$ N/A $19,100,000 $18,500,000 $21,200,000 

1/ Includes estimated costs associated with rock excavation and wetland mitigation activities.   
 
Blue shading = potentially more important differentiating factors among alternatives 
Green shading = other differentiating factors 
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REVISED TABLE 3 FROM PUBLISHED EA/EAW 

 

Table 3 – Level 3 Alternatives: Differentiating Factors 
 

 

 

 

 
 

 

 

 

 

 

 
Notes:  

1) The Passing Sight Distances vary for Alternatives 2A and 3A compared to the East and West sections of Alternatives 1, 2 and 3 which they are comprised. The differences result from horizontal and vertical alignment adjustments 
required to link the East and West sections of each hybrid alternative. 

2) Impact values have been rounded up to single decimal point. 

3) Cell colors correlate to alignment colors in Figure 9 
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REVISED FIGURE 10 FROM PUBLISHED EA/EAW 

Figure 10 – Evaluation and Screening Sequencing for Level 3 Alternatives  

Notes:  

- Color shading correlates to the alignment colors on Figure 9. 
- Wetland impacts in Step 4 reflect the amount greater than the least impact alternative (Alt. 2A). 
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