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EXECUTIVE SUMMARY 
 
Introduction 
 
 A two-year (2011-2012) study was undertaken by the University of Minnesota Duluth 
Natural Resources Research Institute (NRRI) to conduct lab and field demonstrations – as well 
as concurrent testing and monitoring – related to the beneficial use of federal navigation channel 
dredge material removed from the Duluth-Superior Harbor and stored at the Erie Pier facility in 
Duluth, MN. Much of the groundwork for the 2011-2012 study was done in prior years, but 
especially in 2009 and 2010, through ongoing collaborative efforts of the U.S. Army Corps of 
Engineers’ (USACE) Detroit District, its Engineering Research and Development Center 
(ERDC) in Vicksburg, MS, its Duluth Area Office, and public and private entities in Minnesota 
and Wisconsin. Examples of the latter include: the Duluth Seaway Port Authority; the Duluth-
Superior Metropolitan Interstate Council (DSMIC); the Harbor Technical Advisory Committee 
(HTAC) and its members; city, county and state officials and agency personnel; engineering 
firms and contractors; and Minnesota taconite mining operations. 
 
 
Background 
 
 There is a pressing need to find beneficial reuse alternatives for dredged harbor sediments 
currently stored at the Erie Pier facility in Duluth because the facility is reaching its capacity.  
Beyond the inherent difficulty of locating, permitting, and building a new facility, the estimated 
price tag for a new facility is $25M to $30M to provide 20 years of service life, based on a 
2,000,000 cubic yard (yd3) capacity. This amount is the equivalent of spending $1.25M to $1.5M 
per year over a 20-year period and 100,000 yd3 per year of dredge material placement. 
Alternative sites/applications that result in a lower equivalent annual cost are being investigated; 
mine lands can provide a large-volume outlet. Also complicating these beneficial reuse efforts is 
the presence of the invasive plant, Purple Loosestrife (Lythrum salicaria), at Erie Pier. 
 
 
2010 Mine Land Meetings 
 
 In late July and early August of 2010, NRRI coordinated and participated in meetings with 
David Bowman, Richard A. Price, and Steve Brossart of the U.S. Army Corps of Engineers 
(Corps). These meetings focused on identifying beneficial reuse options for sediments dredged 
from the Duluth/Superior Harbor, especially for use at Mesabi Iron Range taconite operation 
locations. Meetings were held with Keewatin Taconite (Keetac), Hibbing Taconite (Hibtac), 
ArcelorMittal Minorca (Minorca), and Northshore Mining Company (Northshore). Meetings and 
communications with United Taconite (UTAC) had taken place previously and were planned for 
U.S. Steel’s Minntac operation. Paul Eger, Anne Jagunich, and Kay Knutson from the Minnesota 
Department of Natural Resources (MDNR) participated in the Keetac meeting; Paul Eger 
participated in the meeting with Northshore. 
 As context for the 2011-2012 study, findings from the summer 2010 meetings are 
summarized below, and key taconite mining company contacts are identified (in bold). Also note 
that some of the priorities and opportunities described below have since changed and that others 
had not yet been identified. 
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Keewatin Taconite (Keetac): Jeremy Smolich 
 Keetac was the intended recipient of a minimum of 30,000 yd3 of Erie Pier material in 

2010/2011. Two additional 20,000 yd3 options were potentially available: 
o These materials were to be transported from Duluth by truck and applied to up to 60 acres 

of low productivity/distressed tailings basin area; 
o A minimum of three test plots were anticipated to be constructed: 6-inch sediment cover, 

12- inch sediment cover, and a 6-inch cover that would be incorporated into the tailings; 
o 2,500 to 4,000 truckloads were estimated to be required; 

 An additional 6 to 15 acres of basin perimeter plantings were identified as being potentially 
available annually; this amount translated to about 5,000 yd3 to 10,000 yd3 of dredge 
material; 

 Wetland usage would consume about 5,000 yd3 per year; 
 Biosolids are currently used to enhance nitrogen that could be used with/blended with 

sediments; and 
 Keetac expressed interest in a biomass plantation consisting of poplars and switch grass, not 

just construction of wind breaks. 
 

Keetac Summary: 
Immediate (2010/2011) Usage: 30,000 yd3 to 70,000 yd3 

Potential Annual Usage: 5,000 yd3 to 15,000 yd3 
 
 
ArcelorMittal Minorca (Minorca): Bill Bond, Jaime Baggenstoss, and Eric Krause 
 Minorca has an interest in using dredge material for dike and dam construction, basin 

plantings, and dump capping: 
o Minorca mine/tailings basin was to be decommissioned (2012); 
o Coarse tailings areas are probably the better candidates for dredge material; 

 During the 2010 meeting, the participants were told that 100,000 tons of pellet fines needed 
to be moved to Duluth dock, but the rail capacity was inadequate. Supplemental trucking was 
needed, so the dredge material could have provided a back-haul for the pellet fines. Bill Bond 
received an $8 to $9 per ton trucking quote if a backhaul component is available (equivalent 
to about $10 to $11.25 per cubic yard). Typically, 60,000 tons of pellet fines must be moved 
to Duluth annually. Of this amount, Minorca needed 20,000 to 30,000 tons of trucking 
capacity to make up for the limited rail capacity: 
o The back-haul option was potentially attractive in that it might provide the critical mass 

to allow Minorca to begin producing blast furnace trim (BFT) from its own lean ore.  
Laurentian Aggregate is currently providing Minorca with BFT produced from UTAC 
ore; 

o A back-haul of sediment could also provide an outlet for coarse tailings; 
o  Bill Bond did not view the RailMate system as a viable option for this application, 

because he considered trucking more flexible and cost-effective; 
 Minorca had a near-term need (within about one month of the summer 2010 meeting) for 

~5,000 yd3 of topsoil material; 
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 Clay was needed for certain applications; and 
 Barr Engineering was working with Minorca. 
 

ArcelorMittal Minorca Summary: 
Immediate (2010/2011) Usage: 5,000 yd3 for topsoil 

Potential Annual Usage: 5,000 yd3 to 10,000 yd3 
 
 
Hibbing Taconite (Hibtac): Kimberly Westerhoff, Terry Filippi 
 Hibtac was in the process of producing distinct coarse and fine tailings via a hydro-separator; 
 Hibtac described dust issues at their basin that can be mitigated with vegetative cover; 
 Hibtac used biosolids for the first time in 2010; biosolids worked well, but odor was a 

problem; 
 Hibtac was working with Architectural Resources, Inc. via IRR’s Innovative Grant Program 

for developing a littoral zone in a mined out pit area (where material has been removed to 
footwall Pokegama Quartzite) in Section 36 (state/MDNR land): 
o Potential for 530 acres; 

 Emergent vegetation was more desirable for wetlands: 
o Filippi suggested using dredge material as fill to create a wet meadow in “Lake Muhar” 

and exhausted borrow pit areas. Good opportunity for using 5,000 yd3 to 10,000 yd3 of 
dredge material; 

 Hibtac had a rail siding for bentonite, but not a lot of capacity for storage. Therefore, rail 
delivery of dredge material would be challenging; 

 Priorities for Hibtac: 
o Coarse tailings stockpile area; 7% slope; 
o Wetland areas; 
o Fugitive dust; and 
o Section 36 DNR land for littoral enhancement. 

 
Hibtac Summary: 

Near-term (2010/2011) usage: 5,000 yd3 to 10,000 yd3 for wetland fill; Lake Muhar 
Potential annual usage: 5,000 yd3 to 10,000 yd3 (possibly more for littoral zone creation) 

 
 
Northshore Mining (Northshore): Dan Wolfe, Jeffery Bird 
 Northshore’s major interest was in possibly using the dredge material for Type II (0.2% to 

1% sulfur) Virginia Fm. stockpile capping. The stockpile was still in the permitting phase 
and was about three years away from start-up. A 15,000,000-ton stockpile was planned, with 
a 3% slope: 
o Permeability testing would be useful; potential for a thick cap (3 feet to 4 feet thick). 

Equivalent permeability would need to meet or exceed the 10-7 cm/sec synthetic liner 
standard. A thicker vegetative cap would also promote evapo-transporation: 

o Northshore had very limited access to fine-grained materials at the mine; largely 
muskeg/swamp south of the mine; 

 Bringing material to the old basin in Silver Bay (Lake Superior) was discussed; and 
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 Rail delivery may be an option, but required connection to Northshore’s private line, most 
likely via the Scenic rail line between Duluth and Two Harbors, then via former DM&IR 
(now CN) trackage from Two Harbors to Northshore’s line. 

 
Northshore Summary: 

Near-term (2010/2011) usage: none 
Potential annual usage: substantial quantities for stockpile capping 

 
 
Key 2010 Meeting Points/Observations 
 
Mines 
 Our meetings showed that the mines were (and still are) clearly interested in using 

uncontaminated harbor materials for basin and stockpile reclamation, wetland creation, and 
biomass production; 

 In combination, the taconite mines visited during the week of July 26, 2010, described that 
they could use 15,000 yd3 to 50,000 yd3 (or more) Erie Pier material on an annual basis.  
UTAC and U.S. Steel’s Minntac operation (Minntac) likely had similar needs; 

 The mines stressed that they were interested in using these materials if no net increase to 
their costs occurred, or if a net benefit resulted: 
o While the Corps was stressing the lowest-cost alternatives, with the mines and/or others 

expected to absorb/cost-share some of the transportation cost, a transportation subsidy 
that does not impinge on the Corps’ harbor dredging budget should be considered. This 
subsidy would have a dual purpose in supporting not only the movement of dredge 
material to the Iron Range, but also the movement of 25,000 to 75,000 tons of aggregate 
materials to Duluth as a front-haul component. It is unrealistic to expect that the mines 
will incur costs beyond what they now spend to meet their minimum reclamation needs, 
unless a net benefit is realized; 

 Transport to the mines by rail, while desirable for minimizing truck traffic on the highways, 
was not a straightforward proposition: 
o Equipment availability limitations (side dump cars would be best, but they were not 

readily available); 
o The Purple Loosestrife issue required that modes of transport be covered/tarped, 

including rail cars; 
o Offloading options and/or storage space at some of the mines can be limiting. However, 

Northshore mining in Babbitt may be more flexible than the other mines in this regard; 
 Trucking appeared to be a preferred method of delivery because of its flexibility; and 
 Trucking rates can be very competitive with rail, especially when a two-way haul is factored 

in. 
 
 
WLSSD option 
 WLSSD generated about 30,000 dry tons of biosolids annually (about 2,000 to 2,500 tons per 

month); 
 To achieve the 200 lbs. of nitrogen/acre requirement for reclamation, about 45-50 lbs. (dry 

weight) of biosolids need to be added to every ton (2,000 lbs.) of dredge material; 
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 WLSSD expressed an interest in treating biosolids with microwave energy: 
o Goal would be to convert biosolids from Class B to Class A; this would open up a lot of 

opportunities that Class B does not allow; 
o A well-designed testing program would be used as a basis for requesting a Class A 

designation from WLSSD’s regulator; 
 Blending of biosolids with Erie Pier material at Erie Pier would allow for one-time 

movement of materials to the Iron Range/other locations where dredge material/biosolids 
could be used complementarily; and 

 WLSSD appeared very receptive toward blending biosolids and dredge material.* Dr. 
Johnson will be able to provide expertise with permitting for use of biosolids at reclamation 
sites should an opportunity to combine biosolids and Erie Pier sediments arise at the mine 
properties. 

 
*NOTE: Professor Nate Johnson at UMD has been investigating this option. 
 
 
NW Wisconsin/Douglas County 
 Wisconsin DNR was not in favor of citing a new CDF in Superior; and 
 County-managed forest properties and gravel pits had the best potential for receiving dredge 

material for enhancing soil productivity and restoring/reclaiming disrupted sites like gravel 
pits. 

 
 
The Corps 
 A new CDF would cost $30 million to site, permit, and build; 
 The Corps received an additional $200,000 from GLRI for FY 2010 and another $400,000 

for FY 2011. These funds were intended to support the use of 5,000 tons of dredge materials 
for demonstration/pilot projects: 
o Projects involving habitat creation, wetland creation, and energy (biomass) were given 

higher priority; 
 The Corps is using in-water/Lake Superior disposal of dredge material as the low-cost 

alternative against which all other alternative disposal/reuse methods are measured: 
o This bears repeating: while the Corps is pushing for the lowest-cost alternatives, with the 

mines and/or others expected to absorb/cost-share some of the transportation cost, an 
ongoing transportation subsidy that does not impinge on the Corps’ harbor dredging 
budget should be considered. This subsidy would have a dual purpose in supporting not 
only the movement of dredge material to the Iron Range but also the movement of 25,000 
to 75,000 tons of aggregate materials (or more) to Duluth as a front-haul component. It is 
unrealistic to expect that the mines will incur costs beyond what the mines spend now to 
meet their minimum reclamation needs, unless the mines realize a net benefit for doing 
so. It is evident that the mines can act as a major recipient of dredge material for the near 
and long-term; 

o A relatively small transportation subsidy would also support trucking and/or rail jobs and 
assist with efforts to market taconite aggregate to lower Great Lakes destinations by 
reducing the cost to move aggregate from the Iron Range to Duluth. This should be an 
economic development opportunity pursued with the Iron Range Resources and 
Rehabilitation Board (IRRRB). 
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Conclusions 
 
 It was apparent to the 2010 meeting participants that demonstrating the use of Erie Pier 
sediment for mine land and disturbed land reclamation was an extremely important next step, 
and that the pending demonstration project with Keetac was very timely. Importantly, the 
positive responses expressed by all meeting participants for beneficially reusing Erie Pier 
sediments for surface amendment, reclamation, and restoration projects at their respective 
locations strongly suggested there were several near-term (non-Keetac) opportunities that could 
be responded to, then and in the future. Given the long-term potential for ongoing harbor 
sediment utilization at mine lands and other locations, the 2010 meetings provided an excellent 
framework for designing the 2011-2012 study. 
 
 
2011-2012 Study 
 
 The following Objectives (tasks) related to both near- and long-term dredge material usage 
comprised the study’s original Scope of Work (SOW): 
  
 Objective 1: Identify landowners willing to participate in demonstration projects and 

receive CDF fine-grained dredged material for restoration demonstrations: 
o STATUS: Completed 
 Three sites were selected for demonstration projects in 2011: Moccasin Mike 

Landfill, Atlas Cement, and Northland Country Club. A fourth (a mine land site, 
Hibtac) was also identified in 2011-2012, and a restoration/reclamation project is 
slated to take place there in 2013; 

 Importantly, a geographic information system (GIS) product was also created for an 
area encompassing northeastern Minnesota and northwestern Wisconsin. 

  
 Objective 2: Evaluate the cost and feasibility of using rail transportation to move Erie Pier 

CDF fine-grained dredged material to potential recipient sites: 
o STATUS: Completed 
 The feasibility of rail transportation relative to trucking depends on several key 

considerations, including: 1) proximity to rail at or near recipient sites; 2) distance to 
recipient site(s); 3) quantity of material being moved (economies of scale); 4) fuel 
prices; 5) the availability of equipment for unloading/discharging this type of material 
at a demonstration location. For example, side-dump rail cars are often viewed as the 
best option, but their numbers are currently limited; e.g., only four of this type of rail 
car will be available in 2013. However, hopper or gondola cars (of which there are 
many more available) present a potentially viable alternative if an efficient means of 
unloading them is available; 6) efficient rail loading at Erie Pier; 7) coordination with 
one or more railroads; and 8) a suitable offload site at the receiving end; 

 The cost of rail transportation will be lower than trucking for longer distance and 
larger volume hauls, such as to mine land destinations on the Mesabi Iron Range.  
During this project, we learned that the differential could be as much as $10 per cubic 
yard. However, rail delivery will almost always require additional material handling, 
especially at the receiving end. Offloading directly from a rail car to a truck would 
eliminate at least one material handling step at the destination; 
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 A simple spreadsheet model was developed for making cost comparison estimates for 
rail and trucking. 

 
RailMate 
 A Great Lakes Maritime Research Institute (GLRMI) study by Chen and Skurla 

(2010) indicated that the RailMate system was a potentially attractive alternative to 
trucking and rail for transporting Erie Pier fines. Unfortunately, feedback from 
potential recipients regarding RailMate was found to be less than encouraging. Part of 
the problem was the Catch-22 factor: there were only five RailMate units available, 
yet there are tens of thousands of yards of material to move. RailMate might be 
viewed as a more viable option if more units were available to move larger amounts 
of material. 

 A useful exercise would be to perform a time and cost analysis, comparing the 
performance of a fleet of 30 to 50 trucks to that of a RailMate system having 30 to 50 
rail-ready units. The analysis would have to take into account capital costs for 
equipment, fuel consumption, etc.  The analysis would also evaluate each delivery 
mode’s ability to deliver a specific volume of material within a specified time period. 

 
 Objective 3: Provide monitoring and results analysis of vegetative health, plant diversity, 

and control of Purple Loosestrife for demonstration sites: 
o STATUS: Completed 
 This work was performed at all three project demonstration sites, with the most 

significant amount taking place at Keewatin Taconite (Keetac), a recipient of 30,000 
yards of Erie Pier dredge material in 2010. At all locations, the Erie Pier material 
supported vigorous vegetative growth; 

 With respect to Purple Loosestrife control, the study showed that effective 
management and control at the usage sites can be accomplished, but it requires a 
systematic and diligent approach that should be sustained for a minimum length of 
time (e.g., three years). Identification of Purple Loosestrife and subsequent 
management and control is most easily accomplished during its flowering period 
from mid to late summer. Mechanical removal (pulling, cutting, mowing, etc.) and/or 
herbicidal treatments and biological controls such as Purple Loosestrife-specific 
beetles can keep in check or eliminate the plants with time. Proactive management 
and control efforts at the source (Erie Pier) are also important to maintain to reduce 
the extent of Purple Loosestrife growth potential at end-use locations. At the time of 
flowering and pollination, seed heads should be cut, collected and destroyed at all 
sites. Each plant produces thousands of seeds after pollination, and seeds are 
distributed by animals through browsing and defecation. The destruction of seed 
heads is a critical and effective element in the control of this weed; 

 Floristic surveys were led by contract botanist Dr. Gerould Wilhelm (Conservation 
Design Forum, Inc.), and were conducted with the assistance of UMD plant biologist 
Deb Pomeroy and NRRI investigators. The surveys were performed at Erie Pier, at 
Keetac, at the 2011 demonstration project sites, and at the upcoming (2013) Hibtac 
mine land restoration/reclamation site (Wilhelm, 2012). The large number of species 
identified at Erie Pier and at the Keetac site suggested that future large-scale uses – 
such as for mine land restoration/reclamation projects – would benefit from first 
allowing Erie Pier’s dredge material seed (and rhizome) bank to establish growth 
before taking mitigating steps or planting native herbaceous, shrub, or tree species, 
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because: 1) this approach would allow potential invasive plants to be more easily 
identified and controlled before they went to seed; 2) subsequent dying off and/or 
mowing of the first year’s growth would add organic matter to the site; and 3) 
knowing the type and extent of “volunteer” plant growth (from the seed/rhizome bank 
within the Erie Pier material itself and from species present at the end-use site) could 
influence which restoration/reclamation strategy and species would give the best 
outcome. For example, herbaceous growth on the dredge material at Keetac 
(including that imparted by the clover and hay mulch spread on the site) was so 
vigorous that many of the small tree and shrub saplings planted at the Keetac site 
were difficult to locate and at risk for being out-competed. The 2013 project at Hibtac 
may provide a means to show how a delayed approach could be put into practice and 
act as a reference for similar restoration projects elsewhere. 

 
 
Amendments 
 
 As the study progressed, the following additional components (amendments) were added: 
 
 Purple Loosestrife: Microwave Treatment of Purple Loosestrife in Erie Pier Sediments: 

Evaluate the effectiveness of using microwave technology to render unviable Purple 
Loosestrife seeds and rhizomes contained in Erie Pier fine-grained dredged material: 
o STATUS: Completed. Data and results are presented in a separate NRRI Technical 

Report (Zanko et al., 2013a). 
 Stamp sands, Michigan: Keweenaw Peninsula (Gay, Michigan) Stamp Sand Area 

Assessment: Evaluate the potential of reclaiming copper from the stamp sands: 
o STATUS: Completed. Data and results are presented in a separate NRRI Technical 

Report (Zanko et al., 2013b). 
 Hibbing Taconite (Hibtac) mine land demonstration: Material transport, site vegetation, 

and monitoring (Hibbing, Minnesota): Evaluate effectiveness of Erie Pier dredge material in 
establishing vegetation, and monitor for presence of Purple Loosestrife: 
o STATUS: Contracting in place. Ready for implementation in 2013. 

 Field Monitoring Atlas Brownfield Demo: As a follow-up to the application of Erie Pier 
dredged material to the site in late 2011, the project will focus on monitoring to measure the 
effects of buffering site pH and potential release of metals from site soil, as well as monitor 
for presence of Purple Loosestrife: 
o STATUS: Contracting in place. Ready for implementation in 2013. 

 
 With respect to dredge material fines, the study’s findings suggest that viable end-use sites 
are available within relatively short haul distances from Erie Pier e.g., within 15 miles; the 
Moccasin Mike landfill in Superior, WI, is one example. These short-haul options can provide 
the United States Army Corps of Engineers (USACE) with lower-cost beneficial use alternatives 
to the currently unsustainable practice of dredge material storage at the Erie Pier facility alone.  
Likewise, longer-term and larger-scale utilization of dredge material for mine land and gravel pit 
restoration and reclamation remains a good option, but it will likely require that one or more of 
the following conditions to be met to be cost-effective: 
 a back-haul option (especially critical for truck transport); 
 transport by rail (this will be highly dependent on the availability of suitable rail cars and rail 

car unloading mechanisms); 
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 location(s) dedicated to establishing a stockpile of dredge material for ongoing Mesabi Iron 
Range mine land, construction, and/or brownfield needs; 
o for example, the pending relocation of Highway 53 in the Eveleth/Virginia area should be 

considered as a potential large-scale dredge material beneficial use candidate:   
http://www.dot.state.mn.us/d1/projects/hwy53relocation/index.html; 

 a partial transportation subsidy to support these large-volume but longer-distance 
movements.  

 
 Lastly, the study has also shown that scheduling flexibility is critical for responding to 
potential end-user and project needs in a timely manner. For example, an initial opportunity for 
moving dredge material from Erie Pier to Hibtac in 2012 was missed because of mismatches 
between the availability of project funds and the scheduling needs of a potential contractor. In 
the fall of 2012, a back haul to Erie Pier for site improvements was in place, but the opportunity 
was missed. Due to this project delay, cost for hauling the materials to the Hibtac demonstration 
site in 2013 may be more expensive because of the lack of a back haul to the Erie Pier site. 
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INTRODUCTION 
 

Erie Pier is a confined disposal facility 
(CDF) located along the St. Louis River in 
Duluth, Minnesota. Its purpose is to contain 
sediment that is dredged from the Duluth 
Superior Harbor to maintain navigational 
channels. At the facility, sediment is 
separated into fine grained and coarser 
grained material. Currently, the coarser 
fraction is utilized for various projects in the 
area. With the facility nearing capacity, 
beneficial re-uses of the fine grained 
sediment need to be explored and evaluated.   

The Natural Resources Research 
Institute (NRRI) and the U.S. Army Corps 
of Engineers (USACE) entered into a two-
year contract (Agreement W912HZ-11-2-
007) to conduct laboratory investigations 
and field demonstration projects using Erie 
Pier fine grained sediment. The Scope of 
Work (SOW) associated with this study was 
proposed and divided into three Objectives.  
Report chapters are organized in the same 
order as the Objectives. 

 
 Objective 1: Identify landowners will-

ing to participate in demonstration 
projects and receive CDF fine grained 
dredged material for restoration 
demonstrations. 

 Objective 2: Evaluate the cost and 
feasibility of using rail transportation to 
move Erie Pier CDF fine grained 
dredged material to potential recipient 
sites. 

 Objective 3: Provide monitoring and 
results analysis of vegetative health, 
plant diversity, and control of Purple 
Loosestrife for demonstration sites. 

 
 

OBJECTIVE 1: LANDOWNER 
IDENTIFICATION AND GIS MAPPING 
 
Purpose 
 
 GIS (Geographic Information System) is 
a useful tool for targeting potential Erie Pier 
sediment recipient sites relative to owner-
ship, land use, and transportation. GIS can 
aid in evaluating the transport of sediment to 
selected project locations, assessing the 
associated economics (cost) of doing so, 
identifying features specific to each project 
location, and generating maps showing the 
interrelationship of multiple factors that can 
impact each project location. 
 The digital GIS product developed by 
NRRI for this project is provided (on DVD) 
with this report. We recommend that 
USACE personnel be introduced to the GIS 
database and its capabilities in person at 
NRRI. 
 
 
Introduction 
 
 Potential recipient sites for Erie Pier 
sediment were identified by means of 
networking and interviewing public and 
private sector contacts as well as searching 
state (Minnesota Pollution Control Agency 
(MPCA), Wisconsin Department of Natural 
Resources (WDNR)) and local (Central Iron 
Range Initiative) web sites for brownfield 
sites. Digital coverages of the potential 
recipient sites were acquired or built. These 
coverages were combined with base map, 
soils, hydrologic, land use, land ownership, 
public land survey (PLS), mining, and 
topographic coverages to produce a 
Geographic Information System (GIS) 
product for the distribution of Erie Pier 
sediment. 
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GIS and Erie Pier Sediment Distribution 
 
 A GIS product entitled “EriePier_ 
SedHaul_GIS” was created in ESRI’s 
ARCGIS 9.3 ArcMap to facilitate location 
of transfer facilities and delivery of Erie Pier 
sediment to potential end users. The study 
area was determined as those counties in 
northeastern Minnesota and northwestern 
Wisconsin that reside totally or in part 
within a 60-mile radius of the Erie Pier site.  
Counties comprising the study area are 
Aitkin, Carlton, Itasca, Lake, Pine, and St. 
Louis counties in Minnesota and Bayfield 
(contiguous portion), Burnett, Douglas, 
Sawyer, and Washburn counties in 
Wisconsin (Fig. 1). 
 GIS coverages are clipped to this 11 
county area. Both the original coverage files 
and the clipped coverage files are included 
on the DVD with this report. Metadata and 
supporting documents are provided with the 
coverages and are to remain with the 
coverages. General data use and distribution 
documents from the agencies from which 
the coverages were acquired are also 
included. Please consult these documents 
and the metadata for any restrictions on use 
or distribution of the data. When used in 
publications, presentations, etc., most 
require acknowledgement of the original 
source, i.e., MNDNR, MNDOT, MnGeo, 
UWSP, WDNR, WISDOT, etc. 
 
 
Coverages 
 
 Coverages selected for inclusion in this 
GIS product include base map features, 
transportation systems, elevation contours, 
government/agency lands, potential use sites 
(mining features, trails, brownfields, 
landfills, spill/leak sites, etc.), land 
ownership, and soil/water/ecology data 
relative to determining site suitability for 
Erie Pier sediment application. Examples of 
these coverages can be seen in Figures 2, 3, 

and 4. A total of 84 coverages are included, 
consisting of polygon, polyline, point, raster, 
and MrSID formats. Efforts were made to 
find comparable coverages in the Minnesota 
and Wisconsin portions of the study area. A 
layer file of each coverage is provided to 
simplify symbology when using the 
coverages in new GIS products. Coverages 
were acquired from the following sources: 
 
1. Central Iron Range Initiative (CIRI 

(MN)); 
2. Douglas County (WI); 
3. Ice Age Trail Alliance (WI); 
4. Minnesota Department of Natural 

Resources (MNDNR); 
5. Minnesota Department of Transportation 

(MNDOT); 
6. Minnesota Geological Survey (MGS); 
7. Minnesota Geospatial Information 

Office (MnGeo); 
8. Minnesota Pollution Control Agency 

(MPCA); 
9. St. Louis County (MN); 
10. University of Wisconsin – Stevens Point 

(UWSP); 
11. Wisconsin Department of Natural 

Resources (WDNR); 
12. Wisconsin Department of Transportation 

(WISDOT); and 
13. WisconsinView Consortium – 

University of Wisconsin. 
 
 While most coverages were acquired via 
download from agency distribution sites on 
the internet, some were acquired via direct 
communication with the source agency/ 
entity. In addition, four basic coverages 
were created by NRRI. Table 1 presents a 
listing of provided coverages with 
accompanying file name, source agency, and 
data acquisition source. Excel file “Erie Pier 
Sediment Haulage Coverage Listing.xlsx,” 
included on DVD, expands upon the data 
provided in Table 1. A listing of fields 
contained in this Excel file, with 
descriptions, is provided in Table 2. 
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Figure 1. GIS transportation map depicting towns and iron mining district. 
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Figure 2. GIS base map.
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Figure 3. GIS land ownership map. 
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Figure 4. GIS land use map. 
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Table 1. Erie Pier sediment haulage project GIS coverages. 
 

Coverage  Coverage File  Source_Agency*  Data_Source 

Erie Pier Sediment Transport Study Area 
Border 

Border_EP Sediment Transport  NRRI9  NRRI‐Generated 

Erie Pier Site  Erie Pier site  NRRI  NRRI‐Generated 

Erie Pier Site Distance Radii  EriePiersite_MultipleBuf.shp  NRRI  NRRI‐Generated 

MN Potential Fill Sites  Sites.shp  NRRI  NRRI‐Generated 

MN Brownfields, Landfills and Leak Sites 
(MPCA) 

NE_Brownfield_EPCLP_OpenLandfill_AcresAnd 
Locations.shp 

MPCA8  MPCA, via personal communication 

MN CIRI Brownfield Sites  CIRI_brownfield_sitepy.shp  CIRI1 
http://www.cirimn.com/iron‐range‐brownfields‐
program/brownfield‐data/ 

WI Known Contaminated Sites  00brrts_pt_EPclippt.shp  WDNR BRRTS Website13  dnrmaps.wi.gov 

WI Sites With Off‐Property Contaminant 
Source 

00brrts_off_EPclippt.shp  WDNR BRRTS Website  dnrmaps.wi.gov 

WI Known Contaminated Property  00brrts_ar_EPclippy.shp  WDNR BRRTS Website  dnrmaps.wi.gov 

MN Elevation Contours (30m DEM)  ctour2_MN_EP10.shp  MNDNR5  http://deli.dnr.state.mn.us/ 

WI Elevation Contours (30m DEM)  ctour2_WI_EP10.shp  WDNR12  ftp://dnrftp01.wi.gov/geodata/elevation 

WI Elevation Contours (10m DEM)  ctour2_NED10_WI_EP10.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/elevation 

MN Surface Ownership  own_mnstwdpy2_Epclippy  MNDNR  http://deli.dnr.state.mn.us/ 

MN Soil Characteristics  soil_cumgrpy1_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Soil Characteristics  schppoly_EPclip.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/gcsm 

WI Surficial Deposits  sdpppoly_EPclip.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/gcsm 

WI Water Table Depth  wtdppoly_EPclip.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/gcsm 

MN 24K Open Water  lake_openwpy3_EPmergeclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI 24K Open Water  hydrshaix_WI_24K_OpenWater_EPclippy.shp  WDNR  dnrmaps.wi.gov 

MN 24K Streams  strm_baseln3_EPclipmerge.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI 24K Rivers and Shorelines  hydlarcx_WI_24K_RiversShorelines_EPclipln.shp  WDNR  dnrmaps.wi.gov 

MN Watershed  wshd_lev04py_clipEPpy.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Watershed  wsdrwatsx_EPclippy.shp  WDNR  dnrmaps.wi.gov 

MNDOT Roads  MNDOT_Roads_EPmergeln.shp  MNDOT6  http://www.dot.state.mn.us/maps/gisbase/html/datafiles.html 

WISDOT Roads  WISLR_EPclipln.shp  WISDOT15  WISDOT,via personal communication 

MN Native American Treaty Boundaries  bdry_natrtypy3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 



 7 
 

Coverage  Coverage File  Source_Agency*  Data_Source 

MN Native American Lands  reservtn_EPclippy.shp  MNDOT  http://www.dot.state.mn.us/maps/gisbase/html/datafiles.html 

WI Native American Lands  narppoly_WI_EPclip.shp  UWSP11  oasis.uwsp.edu 

MN Populated Places  cent_popplpt1_MN_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Populated Places  gnmxpoin_WI_EPclip.shp  UWSP  oasis.uwsp.edu 

MN Rail Lines  rail_linesln3_MN_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Rail Lines  Rail_WI_EPclipln.shp  WISDOT  WISDOT,via personal communication 

WI Pipelines Douglas County  SDE_DBO_TRANS_COSDC_PIPELINES.shp  Douglas County2  Douglas County website 

MN Mesabi Trail  MesabiTrail.shp  St. Louis County10  St. Louis County, MN, via personal communication 

MN State Trails  trl_stateln3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

MN State Park Trails and Roads  trl_stpln3_Epclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

MN Snowmobile Trails  trl_snomblln3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

MN Superior Hiking Trail  trl_shtln4_Epclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Ice Age Trail  IAT_20120705_Epclipln.shp  Ice Age Trail Alliance3  Ice Age Trail Alliance, via person communication 

WI Trails Douglas County  SDE_DBO_TRANS_DC_COMBINED_TRAILS.shp  Douglas County  Douglas County website 

WI Trails (former RRs)  WI_RailsToTrails_EPclipln.shp  WISDOT  WISDOT,via personal communication 

MN Township  pls_twpshpy3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Township  twpppoly_WI_Epclip.shp  WDNR  dnrmaps.wi.gov 

MN Section  pls_sectpy3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Section  secrdtrs_WI_EPclip.shp  WDNR  dnrmaps.wi.gov 

MN PLS Forty  pls_fortypy3_Epclip.shp  MNDNR  MNDNR via NRRI as Geospatial Data Resource Site (GDRS) 

MN County  bdry_counpy2_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI County  county_bnds_WI_EPmergepy_Clip.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/county_bnds/ 

MN Mine Features  minefeatures_revjao.shp  MNDNR  MNDNR (personal communication) 

MN Mesabi Iron Range  Pc_glg_polys_pai_if_Dissolve_EPclip.shp  MGS4  MGS 

MN Ecological Land Type Associations  ecs_landtpy2_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Ecological Land Type Associations  WI_land_type_assoc_EPclippy.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/ecological_landscapes 

MN Ecological Subsections  ecs_subspy2_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Ecological Regions  WI_ecoreco_EPclippy.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/ecological_landscapes 

MN National Forest  bdry_ntforpy3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 
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Coverage  Coverage File  Source_Agency*  Data_Source 

WI National Forest  USFS_Nat_For_WI_EPclippy.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/forestry 

MN State Forest  bdry_stforpy3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI County Forest  WI_county_forests_EPclippy.shp  WDNR  ftp://dnrftp01.wi.gov/geodata/forestry 

MN State Park  bdry_stprkpy3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

MN Scientific and Natural Area  bdry_snapy3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI DNR Mangaged Land  DNR_Mgd_Lnd_2012_0621_EPclip.shp  WDNR  ftp://ftp.wi.gov/DNR/public/Lands/ 

WI DNR Mangaged Land Property Name 
Lookup Table 

DML_PropName_052912.dbf  WDNR  ftp://ftp.wi.gov/DNR/public/Lands/ 

MN Municipal Boundary  bdry_munipy3_EPclip.shp  MNDNR  http://deli.dnr.state.mn.us/ 

WI Municipal Boundary  mcdppolyx_EPclip.shp  UWSP  oasis.uwsp.edu 

WI 10 Meter DEM  ned_10mepclip  WDNR  ftp://dnrftp01.wi.gov/geodata/elevation 

MN 30 Meter DEM  elev_dem30_ep  MNDNR  http://deli.dnr.state.mn.us/ 

WI 30 Meter DEM  demgw930_ep  WDNR  ftp://dnrftp01.wi.gov/geodata/elevation 

Aitkin County 2010 FSA Photo  ortho_1‐1_1n_s_mn001_2010_1.sid  MnGeo7  www.mngeo.state.mn.us/chouse/airphoto/naip10_ccm.html 

Carlton County 2010 FSA Photo  ortho_1‐1_1n_s_mn017_2010_1.sid  MnGeo  www.mngeo.state.mn.us/chouse/airphoto/naip10_ccm.html 

Itasca County 2010 FSA Photo  ortho_1‐1_1n_s_mn061_2010_1.sid  MnGeo  www.mngeo.state.mn.us/chouse/airphoto/naip10_ccm.html 

Lake County 2010 FSA Photo  ortho_1‐1_1n_s_mn075_2010_1.sid  MnGeo  www.mngeo.state.mn.us/chouse/airphoto/naip10_ccm.html 

Pine County 2010 FSA Photo  ortho_1‐1_1n_s_mn115_2010_1.sid  MnGeo  www.mngeo.state.mn.us/chouse/airphoto/naip10_ccm.html 

Northern St. Louis County 2010 FSA 
Photo 

ortho_1‐3_1n_s_mn137_2010_1.sid  MnGeo  www.mngeo.state.mn.us/chouse/airphoto/naip10_ccm.html 

Central St. Louis County 2010 FSA Photo  ortho_2‐3_1n_s_mn137_2010_1.sid  MnGeo  www.mngeo.state.mn.us/chouse/airphoto/naip10_ccm.html 

Southern St. Louis County 2010 FSA 
Photo 

ortho_3‐3_1n_s_mn137_2010_1.sid  MnGeo  www.mngeo.state.mn.us/chouse/airphoto/naip10_ccm.html 

Bayfield County 2010 FSA Photo  ortho_1‐1_1n_s_wi007_2010_2.sid_UTM 
WisconsinView Consortium ‐ 

UW Madison14 
WisconsinView Data Portal 

Bayfield County 2010 FSA Photo  bayfld10_naip.sid 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 

Burnett County 2010 FSA Photo  ortho_1‐1_1n_s_wi013_2010_2.sid_UTM 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 

Burnett County 2010 FSA Photo  burnet10_naip.sid 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 

Douglas County 2010 FSA Photo  ortho_1‐1_1n_s_wi031_2010_2.sid_UTM 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 

Douglas County 2010 FSA Photo  dougla10_naip.sid 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 

Sawyer County 2010 FSA Photo  ortho_1‐1_1n_s_wi113_2010_2.sid_UTM 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 
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Coverage  Coverage File  Source_Agency*  Data_Source 

Sawyer County 2010 FSA Photo  sawyer10_naip.sid 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 

Washburn County 2010 FSA Photo  ortho_1‐1_1n_s_wi129_2010_2.sid_UTM 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 

Washburn County 2010 FSA Photo  washbrn10_naip.sid 
WisconsinView Consortium ‐ 

UW Madison 
WisconsinView Data Portal 

*Source Agencies:  1) CIRI ‐ Central Iron Range Initiative, MN  2) Douglas County, WI  3) Ice Age Trail Alliance, WI  4) MGS ‐ Minnesota Geological Survey  5) MNDNR ‐ Minnesota Department of 
Natural Resources  6) MNDOT ‐ Minnesota Department of Transportation  7) MnGeo ‐ Minnesota Geospatial Information Office  8) MPCA ‐ Minnesota Pollution Control Agency  9) NRRI ‐ University 
of Minnesota, Duluth, Natural Resources Research Institute  10) St. Louis County, MN  11) UWSP ‐ University of Wisconsin ‐ Stevens Point  12) WDNR ‐ Wisconsin Department of Natural Resources  
13) WDNR BRRTS ‐ WDNR Bureau for Remediation and Redevelopment Tracking System  14) WisconsinView Consortium ‐ University of Wisconsin Madison  and 15) WISDOT ‐ Wisconsin 
Department of Transportation 
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Table 2. Field headings for Erie Pier sediment haulage coverage listing. 
 

FIELD  DESCRIPTION 
Coverage  Descriptive coverage name 
Coverage File  Project coverage shape file, clipped to the eleven county study area 

Conv_to_MNUTM 
File converted to NAD_1983_UTM_Zone_15N within the GIS product by 
exporting the file data to the coordinate system of the data frame 

File_Type  Polygon, polyline, point, raster, or MrSID 
Source_Agency  Agency/entity from which coverage was acquired 
Source_File  Full coverage shape file as acquired from source agency/entity 
Native_Coord_System  Coordinate system in which acquired coverage was provided 
Source Metadata  Metadata file for acquired coverage 

Data_Source 
Means of coverage acquisition; typically an internet website for data 
download 

Associated Document 1  Data document associated with coverage 
Associated Document 2  Data document associated with coverage 
Associated Document 3  Data document associated with coverage 

 
 
 Thirty-Meter Digital Elevation Models 
(DEMs) are provided for both the Minnesota 
and Wisconsin portions of the study area. 
These DEMs were used to generate 10-foot 
elevation contours within the GIS product 
by means of Spatial Analyst. Ten foot 
elevation contours were similarly generated 
for the Wisconsin portion from a 10 meter 
DEM (WI NED 10 Meter DEM).  Due to 
size constraints, the full coverage (ned_10m) 
is not provided on DVD; however, this 
coverage is clipped to the study area 
(ned_10mepclip) and provided. The full 
coverage can be downloaded from the 
WDNR ftp site: ftp://dnrftp01.wi.gov/ 
geodata/elevation. Lidar data contours on 
two-foot intervals for much of the 
Minnesota portion of the study area are 
available for download at: http://www.mn 
geo.state.mn.us/chouse/elevation/lidar.html. 
Due to extremely large file size, it is 
recommended that downloading be done 
with an FTP client. 
 
 

Coverage Coordinate Systems 
 
 Both the original full coverage files and 
the coverage files clipped to the Erie Pier 
sediment haulage study area are provided. 
The GIS product was built in the UTM 
NAD83 Zone 15 North coordinate system. 
Coverages not in the UTM NAD83 Zone 15 
North coordinate system are automatically 
converted to it within the GIS project. These 
coverages are then saved in the UTM 
NAD83 Zone 15 North coordinate system 
by exporting the file data to the coordinate 
system of the data frame. Original coverages 
are provided in their native coordinate 
system, while most of the clipped coverages 
are provided in both UTM NAD83 Zone 15 
North and their native coordinate system 
(where different). 
 
 
Use and Distribution of Provided Coverages 
 
 General agency data use and distribution 
documents are included on DVD with the 
GIS coverage files. A listing of the provided 
documents is presented in Table 3, along 
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Table 3. Data use and distribution documents. 
 

General Data Use and Distribution Documents 

Agency  Document  Location1  Location2 

Douglas County (WI)  Douglas County GIS Data Use 
C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Wisconsin 

C:\EriePier_SedHaul_GIS\Original_Coverages\Data_
Use_Documents\Wisconsin 

Douglas County (WI)  DouglasCty_readme.txt 
C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Wisconsin 

C:\EriePier_SedHaul_GIS\Original_Coverages\Data_
Use_Documents\Wisconsin 

Minnesota Department of Natural 
Resources (MNDNR) 

MNDNR_General Data & Software 
License Agreement.pdf 

C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Minnesota 

C:\EriePier_SedHaul_GIS\Original_Coverages\Data_
Use_Documents\Minnesota 

Minnesota Department of Transportation 
MNDOT Downloadable Data 
Distribution Liability.docx 

C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Minnesota 

C:\EriePier_SedHaul_GIS\Original_Coverages\Data_
Use_Documents\Minnesota 

Minnesota Geospatial Information Office 
MnGeo Data and Map Distribution 
Liability Statement.pdf 

C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Minnesota 

C:\EriePier_SedHaul_GIS\FSA 
Photos_2010\Minnesota 

University of Minnesota Duluth, Natural 
Resources Research Institute (NRRI) 

NRRI_University of Minnesota 
Duluth_Map and Data Use 
Disclaimer.docx 

C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Minnesota 

C:\EriePier_SedHaul_GIS\Original_Coverages\Data_
Use_Documents\Minnesota 

University of Wisconsin ‐ Stevens Point 
UWSP OASIS_Online Advanced Spatial 
Information System_Disclaimer.pdf 

C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Wisconsin 

C:\EriePier_SedHaul_GIS\Original_Coverages\Data_
Use_Documents\Wisconsin 

Wisconsin Department of Natural 
Resources 

Legal Notices ‐ WDNR.pdf 
C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Wisconsin 

C:\EriePier_SedHaul_GIS\Original_Coverages\Data_
Use_Documents\Wisconsin 

WisconsinView ‐ UW Madison  WisconsinView_Legal.pdf 
C:\EriePier_SedHaul_GIS\EP_Clipped_Coverages
_DataUse_Documents\Wisconsin 

C:\EriePier_SedHaul_GIS\Original_Coverages\Data_
Use_Documents\Wisconsin 

 



 12 
 

with their location on disc. Coverage-
specific data use and distribution statements 
are contained within the metadata 
accompanying each coverage. It is expected 
that the recipients and users of these data 
will read and abide by any limitations 
contained therein. 
 It should be understood that the 
coverages provided reflect a specific point in 
time, as denoted within the metadata file. 
Updated versions of the coverages may 
become available over time. Data users can 
check for more recent files by using the 
links provided in the “Data_Source” column 
of the Excel spreadsheet “Erie Pier Sediment 
Haulage Coverage Listing.xlsx” contained 
in Appendix A on the enclosed DVD. 
Additional documentation regarding the GIS 
product is also included in this appendix. 
 
 
Disclaimer 
 
 The data provided herein are intended to 
assist in building a generalized picture of 
potential haulage routes, transfer stations, 
and product haulage destinations. Coverages 
are not site-specific; actual ground truthing 
is required prior to decision-making based 
on the coverages. The University of 
Minnesota does not warrant or guarantee 
that there are no errors. Users may wish to 
verify critical information. While every 
effort has been made to ensure that the 
interpretation conforms to sound carto-
graphic principles, no claim is made that the 
interpretation is rigorously correct. 
 
 
Use of Network Analysis Extension in 
ArcMap to Design Sediment Haulage 
Routes 
 
 ESRI’s Network Analyst extension pro-
vides a tool within ArcMAP for designing 
routes based on distance, time constraints, 
number of stops, road type, and other factors 
as input by the user. A tutorial is available 

through the ArcMAP Help menu to assist in 
setting parameters to define a route. 
Network datasets are provided with this 
report to design both road and rail routes to 
prospective locations within the Erie Pier 
study area (Roads_MNWI_EPClipln_ND 
and RR_MNWI_EPClipln_ND, respec-
tively).  
 Reclamation of disturbed mine lands is a 
potential large-scale end use for Erie Pier 
sediment. Discussions with USACE person-
nel suggested merit to placing a stockpile (or 
depot) of Erie Pier sediment on the Mesabi 
Iron Range (MIR), centrally located to the 
taconite mines. To this end, two potential 
sites were selected, one to receive the 
sediment by road, the other by rail. Network 
Analyst was used to design a route, based on 
length, from Erie Pier to each site to 
demonstrate this GIS program’s capabilities 
relative to the distribution of Erie Pier 
sediment (Fig. 5). 
 A brownfield site (former rail yard), 
located near the city of Virginia, was 
selected to illustrate a potential road haulage 
route. A location at the UTAC mine was 
selected to illustrate sediment transport by 
rail. Figure 5 depicts the designed route and 
terminus for each of these scenarios. Figure 
6 shows the same routes with hydrologic 
and soils coverages added and emphasized. 
Such data is pertinent to State and county 
permit applications, as the Erie Pier 
sediment contains Purple Loosestrife seeds, 
an invasive plant species. 
 An aerial photograph showing road and 
rail access to Erie Pier is provided in Figure 
7. It should be noted that cooperation with 
two railroads, Canadian National (CN) and 
Burlington Northern-Santa Fe (BNSF), will 
be required to haul sediment north by rail 
directly from the Erie Pier site. 
 Figures 8, 9, and 10 depict the terminus 
of the Network Analyst-designed sediment 
transport routes. Figure 8 is a base map 
containing road, rail, municipality, trail, 
hydrologic and PLS coverages. Figure 9 
presents an aerial photo view, with
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Figure 5. Base map with Network Analyst-designed rail and road routes to prospective Erie Pier 
stockpile locations on the Mesabi Iron Range. 
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Figure 6. Hydrology and soils coverages applied to the Network Analyst-designed route map. 
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Figure 7. Erie Pier access to rail and road transportation routes. 
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Figure 8. Base map showing terminus ends of Network Analyst-designed transport routes. 
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Figure 9. Aerial view of prospective road-haul terminus: brownfield site near Virginia. 



 
 

 
Figure 10. 
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Aerial view of prospective rail-haul terminus: UTAC property. 
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associated coverages, of the prospective 
sediment stockpile location near Virginia. 
 A similar illustration (Fig. 10) was 
generated for the prospective rail stockpile 
location at UTAC. An alternative to moving 
the existing U.S. Highway 53 is to re-route 
traffic along MN 37 west to County State 
Aid Highway (CSAH) 7 north, as shown.  
Figure 10 also shows the location of CSAH 
7 relative to the selected rail haul terminus.  
CSAH 7 would be the distribution route of 
Erie Pier sediment hauled by rail to the 
prospective UTAC site. 
 U.S. Highway 53 may be moved from its 
current location between Midway and 
Virginia (Fig. 9) within the next few years to 
allow UTAC to mine further to the 
northeast. One of the alternate routes still 
under consideration is presented in Figure 9.  
Such re-routing would not impact the 
designated receiving location. Erie Pier 
sediment could potentially be used in the 
highway realignment. 
 
 
OBJECTIVE 2: BENEFICIAL USE 
DEMONSTRATION PROJECTS 
 
Purpose  
 
 During this phase of the project, 
landowners willing to receive Erie Pier fine-
grained dredge materials and participate in 
demonstration projects for restoration 
projects were identified by NRRI with input 
from the Duluth Seaway Port Authority. 
Given the fact that approximately 30,000 
cubic yards of the same type of dredge 
material had been transported to Keetac in 
2010 at a significant per-cubic-yard cost, 
finding viable and lower-cost approaches 
and alternatives (including non-mine land 
sites) situated closer to Erie Pier became a 
project focus. 
 The original scope of work anticipated 
moving approximately 750 cubic yards (cy), 
total, to one or more prospective sites. 
However, that quantity increased nearly 

five-fold, to 3,600 cubic yards, as three 
demonstration locations in the Duluth/ 
Superior area were identified: 
 
1. Moccasin Mike Landfill (Superior, WI); 
2. Atlas Cement (Duluth, MN); and 
3. Northland Country Club (Duluth, MN). 
 
 The relatively close proximity of the 
three sites to Erie Pier resulted in much 
more favorable loading and transportation 
costs, e.g., less than $7 per cubic yard for 
one of the projects, in comparison to 
transporting the dredge material to mine 
land destinations on Minnesota’s Mesabi 
Iron Range, and thereby allowed more 
material to be moved with the given budget. 
Much of Objective 1’s work also coincided 
with (and complemented) the aims and 
outcomes of Objective 2 (presented in a later 
section), which addressed the cost and 
feasibility of using truck and/or rail 
transportation to move Erie Pier CDF fine-
grained dredged material to potential 
recipient sites. Objective 3, monitoring of 
vegetative health, plant diversity, and 
control of Purple Loosestrife for each of the 
three demonstration projects, is presented in 
the site-specific sections below.  
 The remainder of this section describes 
the three demonstration project sites in more 
detail and discusses opportunities for 
potential follow-up.   
 
 
Demonstration Project 1: Moccasin Mike 
Landfill (Superior, WI) 
 
Wisconsin Meeting 
 
 On March 21, 2011, NRRI project 
investigators, USACE personnel, and Gene 
Clark of Sea Grant held a meeting with 
representatives of the WDNR, Douglas 
County, the City of Superior, and WisDOT 
to discuss the possibility of conducting a 
demonstration project in Wisconsin. 
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 Participants at this meeting were 
receptive to the use of dredge materials in 
Wisconsin. They provided suggestions for 
potential sites, gave advice about the steps 
required to transport and apply the material 
in Wisconsin, and offered assistance in 
moving a demonstration project through the 
approval process. The evolution of this 
discussion was critical because to this point 
in time Erie Pier fines had not yet been 
approved for use in Wisconsin. As a direct 
outcome of this meeting, the City of 
Superior proposed utilizing the material at 
the Moccasin Mike Landfill. 
 
 
Moccasin Mike Landfill Demonstration – 
1100 Cubic Yards 
 
 Jason Serck from the City of Superior 
provided Charlene Johnson (SAMP II 
Technical Coordinator with the City’s Public 
Works Department) with information re-
garding NRRI’s search for a demonstration 
project. Recent site work at the Moccasin 
Mike Landfill had left an area approximately 
100 feet by 400 feet with disturbed soils in 
need of turf re-establishment. 
 In April of 2011, a planning meeting 
took place between the NRRI project 
investigators, Ms. Johnson, and her City of 
Superior colleague, Jeff Goetzman. The 
outcome of this meeting was two-fold: 1) 
the City of Superior agreed to proceed with 
the turf re-establishment demonstration 
project; and 2) longer-term potential 
material needs for the landfill, e.g., for 
capping, were identified. 
 Prior permitting for transport of Erie Pier 
sediment from Minnesota to Wisconsin (Fig. 
11) was required from both states’ 
Departments of Natural Resources because 
of the suspected presence of Purple 
Loosestrife plants or seeds. Ms. Johnson’s 
main concern with the Erie Pier sediment 
was also the potential presence of Purple 

Loosestrife and other invasive weeds such as 
Canada Thistle. She proposed to do a 
comparative study to monitor for invasive 
plants if the demonstration project 
proceeded. We believe that her proposed 
study assisted in securing permits in 
Wisconsin. Copies of the permitting 
documents (both permit applications and the 
permits) and Ms. Johnson’s proposed scope 
of work for her monitoring study are 
included in Appendix B. 
 Approximately 1,100 cubic yards of Erie 
Pier sediment were delivered to the landfill 
on June 8, 2011. Loading and trucking were 
provided by Reuben Johnson and Sons 
(RJS) at a cost of $6.60 per cubic yard. All 
trucks were tarped prior to leaving Erie Pier 
to prevent the spread of seeds during travel, 
and all other practical best practices were 
used during trucking, as required by permit. 
Figure 12 provides the on-site location 
where the sediment was applied. A series of 
photographs documenting this delivery and 
re-vegetation of the site are presented in 
Photos 1 through 6. 
 The sediment was spread across the 
demonstration site to a thickness between 8 
and 10 inches. Ms. Johnson designated two 
study plot areas within the demonstration 
project. Per her November 2011 report: 
 

“Two sample areas were staked out 
by City of Superior Landfill 
Technical Coordinator, each occupy-
ing an approximately 50 square foot 
area (7 feet x 7 feet). One area was 
seeded as the rest of the site; the 
other area was covered in black 
plastic to shield from the application 
of the seed (test plot). The plastic 
was immediately removed after 
seeding. Species presence and 
density in each of the two areas was 
compared weekly to bi-weekly to 
assess the weed composition of the 
soil material, in situ.” 
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Figure 11. Moccasin Mike Landfill – demonstration project depicted in green stippled area. (Image provided by: Charlene C. Johnson, 
M.S.P.W.S. Landfill Technical Coordinator.) 



 
 

Figure 12. Location m
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ap – Erie Pier and Moccasin Mike Landfill. 



 
 

Photo 1.  
Johnson). 
 

Photo 2.

Test plot for noxious weeds at Moccasin Mike Landfill (photo provided by Charlene
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 Sediment application site after placement, looking east (photo by Charlene Johnson). 



 24 
 

 

Photos 3 and 4. Weed plant growth (photo provided by Charlene Johnson). 



 
 

Photo 5. Turf re-establishment sediment application area end of summer 2011, looking east. This 
view is the same view of the site as in Photo 2. 
 

Photo 6. e view 
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Moccasin Mike Landfill site – August 2012, looking east. This view is the sam
of the site as in Photos 2 and 5. Note quantity of vegetation. 
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 Plants present, identified by Ms. 
Johnson, after 6+ weeks of growth included: 
 
 Arctium minus (burdock); 
 Chenopodium album 

(lambsquarters/goosefoot); 
 Echinochloa crus-galli (barnyard grass); 
 Lotus corniculatus (bird’s-foot trefoil); 
 Lythrum salicaria (Purple Loosestrife); 
 Polygonum persicaria (spotted lady’s 

thumb); 
 Polygonum persicaria (curly top 

knotweed); and 
 Trifolium pretense (red clover). 

 
 Species observed after 6+ weeks of 
growth that were associated with the seed 
mix were identified and included Festuca 
brevipula (hard fescue), Poa pratensis 
(Kentucky bluegrass), and Schedonorus 
phoenix (tall fescue). 
 NRRI staff evaluated the Moccasin Mike 
site for the presence of Purple Loosestrife in 
August, 2012. The site has been mowed 
repeatedly. This action has controlled Purple 
Loosestrife (Photo 6). No evidence of the 
plant was observed in the test plot area. 
However, it was observed near the entrance 
road to the landfill, and approximately 20 
plants were removed and disposed of 
appropriately. It should also be noted that 
Purple Loosestrife occurs throughout the 
Duluth-Superior Harbor area and in the City 
of Superior, and is present along U.S. 
Highways 2 and 53, in either direction from 
the highway’s intersection with Moccasin 
Mike Road.  
 Project accomplishments included: 
 
 It marked the first time that any city in 

Wisconsin had been cleared to use and 
transport this kind of sediment across 
state lines; 

 It provided an opportunity for the City of 
Superior, Wisconsin DNR, Minnesota 
DNR, St. Louis County, and the Port 
Authority to move a project forward 

cooperatively. The effort by each of the 
participants was excellent; and  

 Evaluate use of the Erie Pier sediment in 
an upland setting. 

 
 Fine sediment from Erie Pier is not 
acceptable for alternative daily cover 
(ADC). However, a capping project antici-
pated to begin in 2 to 3 years could use the 
finer material. Capping will use 4 feet of 
earth materials, including 1.5 feet for a 
rooting zone and 6 inches of topsoil. A 
drainage layer approximately 1 foot thick, 
composed of sand material, will also be 
needed. Potentially, approximately 60,000 
cubic yards of sediment may be needed for 
this project. 
 A copy of Charlene Johnson’s report on 
noxious weeds is provided in Appendix B. 
 
 
Former Atlas Cement Plant 
Demonstration – 2,000 Cubic Yards 
 
 The former Atlas Cement Plant (Fig. 13) 
operated between 1917 and 1980 adjacent to 
the U.S. Steel plant in Duluth, Minnesota. 
Atlas Cement made portland cement using 
slag from the steel plant. After closing, the 
area sat dormant for over 30 years. Several 
environmental studies were completed in the 
1990s to evaluate remediation and redevel-
opment of the 60 acre site. In 2011, Ms. 
Heidi Timm-Bijold, manager of Business 
Resources for the Duluth Economic 
Development Authority (DEDA), secured 
state funding for infrastructure improve-
ments to the site. Soils contaminant issues at 
this site included elevated pH due to cement 
production. 
 Fine-grained sediment from Erie Pier 
was evaluated by chemical analyses prior to 
placement at the Atlas Cement Plant at the 
request of the Minnesota Pollution Control 
Agency (MPCA). Four sediment samples 
were collected by NRRI staff on October 26, 
2011, from stockpiled sediment at Erie Pier 
(Figs. 14 and 15) using a shovel and/or a



 
 

Figure 13. Former Atlas Cement Plant. Current project location in the lower left corner of the 
photo. Photo from attic.areavoices.com. 
 

Figure 14.
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 Sediment sample location area at Erie Pier depicted on Google map. 



 28 
 

Figure 15. Sample locations at Erie Pier stockpile for MPCA chemical analysis sampling. 
 
 
hand auger to dig to the sample depth of 0.5 
to 4 feet (Table 4). Chemical analyses 
included PAHs, PCBs, and RCRA metals, as 
specified by the City’s environmental con-
sultant, Barr Engineering (Barr), and the 
MPCA. Samples were shipped to Legend 
Technical Services, Inc. in St. Paul, 
Minnesota, via FedEx. Results were sent to 
Barr, who compiled the results and com-
pared them to the Minnesota Tier 1 and Tier 
2 industrial soil reference values (SRVs). 
None of the samples were reported to 
contain levels of contaminants that exceeded 
the Minnesota SRVs. Barr’s compilation of 
these results and a copy of the chain of 
custody can be found in Appendix C. 

NRRI secured Minnesota DNR and St. 
Louis County permits for moving sediment 
containing Purple Loosestrife material. 
Copies of these permits are provided in 
Appendix C. 

 RJS was contracted by NRRI to move 
the sediment by truck from Erie Pier to the 
Atlas site. Approximately 2,000 cubic yards 
of Erie Pier fine sediment were delivered to 
the former Atlas Cement Plant by RJS 
between November 22 and 23, 2011 (Fig. 16 
and Photos 7, 8, and 9). The sediment was 
stockpiled on-site until it was used for 
construction of a storm water treatment 
pond. Under Barr’s direction, the storm-
water pond was constructed using 1,500 
cubic yards of the Erie Pier sediment 
between December 5 and December 7, 2011. 
Barr’s photo log from the pond construction 
is included in Appendix C in a document 
titled, “Draft Atlas Stormwater Pond 
Construction Pictures.” The remaining 500 
cubic yards will be used for fill in other 
areas of the site, which will be determined in 
the 2012 construction year. 
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Table 4. Soil sample ID and sample collection depth. 
 

Sample ID Depth, ft. 
EP-1-11 0.5 
EP-2-11 4 
EP-3-11 2 
EP-4-11 1 

 
 
 
 
 
 
 

Photo 7. Trucks wait to be loaded at Erie Pier. 
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Figure 16. Former Atlas Cement Project Site (from Barr Engineering) – this aerial photo depicts the trucking route, stockpile location 
(upper right), and placement location of the dredge material (lower right). 



 
 

Photo 8. Loading trucks at Erie Pier. 
 
 

Photo 9. 
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Stockpiling sediment at the former Atlas Cement Plant. 
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 In August 2012, NRRI personnel, 
Thomas Levar and Craig Maly, monitored 
the sediment application area at the former 
Atlas Cement for vegetation growth and the 
presence of Purple Loosestrife. In August, 
2012, they removed approximately 40 plants 
from the stormwater pond area. According 
to their notes, about 90% of the plants and 
their roots were removed. The plants were 
measured, weighed, and then disposed of 
appropriately. Table 5 contains the data 
collected. We recommend that monitoring 
and removal of Purple Loosestrife continue, 
at a minimum, through 2013. Photographs 
from the site and of the plant growth are 
provided in Photos 10, 11, and 12.  
 Project accomplishments include: 
 
 The Former Atlas Cement project 

provided an opportunity to demonstrate 
use of Erie Pier sediment at a 
Brownfield site and for mitigation 
purposes; and   

 A partnership with the City of Duluth 
and Barr Engineering was developed 
with this project and will continue in 
2013 with stormwater pond water and 
vegetation monitoring.    

 
 As of November, 2012, funding is in 
place for monitoring the pH in storm water 
across the former Atlas Cement Plant site 
twice a month for five months for 2013. Soil 
and water samples will also be collected to 
evaluate the effects on soluble Contaminants 
of Concern, in particular metals, and the 
association with changes in pH. Richard 
Price from USACE ERDIC collected soil 
samples from the site during 2012 to 
determine the potential metals contained in 
the on-site soils. Water sampling and 
monitoring is estimated to take place in 
April, once the snow melts, and will be 
coordinated with Richard Price and Barr 
Engineering. 

Monitoring of the occurrence of Purple 
Loosestrife continued in 2013. Precipitation 
has provided sufficient water for monitoring 
pH levels in the storm water pond at the 
former Atlas Cement project during the 
spring and summer of 2013. Measurements 
of pH will continue to be collected until 
there is either a lack of water or freeze up 
occurs at the site. Results of these tasks will 
be provided to the USACE once monitoring 
is completed. 
 
 
Northland Country Club Demonstration – 
500 Cubic Yards 
 

Per the suggestion of Jim Sharrow of the 
Duluth Seaway Port Authority, contact was 
made with Mr. Chris Tritabaugh, Golf 
Course Superintendent at Northland Country 
Club, regarding the potential use of fine-
grained sediment from Erie Pier. Northland 
Country Club is located at 3901 East 
Superior Street in Duluth, Minnesota (Photo 
13). Samples of the material were submitted 
for textural testing, and the results indicated 
that the Erie Pier sediment meets 
Professional Golfers’ Association (PGA) 
requirements. The sediment will be used to 
re-establish turf in areas disturbed for 
maintenance projects. On November 30, 
2011, 500 cubic yards of material was 
transported from Erie Pier to Northland 
Country Club and stockpiled for future use 
in the area marked with a red circle in 
Figure 17. Photo 13 depicts the stockpile 
area. According to Northland, the areas 
where the sediment has been applied have 
performed satisfactorily and are workable 
even when dry (Photo 14). Purple 
Loosestrife has not been observed either in 
the application areas or on the remaining 
stockpile (Photos 15 and 16). Permits 
required and obtained for transporting 
sediment to this location are provided in 
Appendix D. 
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RECOMMENDATION – 
DEMONSTRATION PROJECTS 
 
 For the three demonstration projects, 
Moccasin Mike Landfill, Former Atlas 
Cement, and Northland Country Club, we 
recommend additional monitoring be 

completed for several growing seasons to 
document plant growth and the presences of 
noxious weeds. This documentation will 
further illustrate the value of using Erie Pier 
fine-grained sediment use as a soil 
amendment on disturbed lands. 

 
 
 
Table 5. Former Atlas Cement Plant - Purple Loosestrife removed August, 2012. 
 

Plant 
Count 

Height 
(in.) 

Weight 
(grams) Notes Plant 

Count 
Height 

(in.) 
Weight 
(grams) Notes 

1 20 24   21 29 25   
2 33 49   22 20 6.8   
3 33 33   23 30 18.2   
4 31 31.5   24 34 57.1 * 
5 34 17.3   25 36 34.4   
6 32 30.4   26 27 41.7 * 
7 19 10.3   27 28 21.9 * 
8 32 19   28 42 23.1   
9 24 13.6   29 39 24.4   
10 33 13.9   30 29 34.5   
11 26 20.5   31 26 12.8   
12 29 11.5   32 27 18   
13 22 15.4   33 40 49.2 * 
14 26 13.4   34 35 22.1   
15 28 44.6 * 35 17 6.1   
16 27 12.5   36 20 10.6   
17 28 19.4   37 37 24.8   
18 37 50.9 * 38 30 39.1 * 
19 31 79.7 * 39 15 5.9   
20 26 54.3 * 40 11 4.8   
        41 10 4.8   

Notes: Height (in) w/o roots; *indicates multiple stems on one plant; 
fragments of plants are listed last in order. 

 
 



 
 

sedim
 

Photo 11. Purple Loose
 

Photo 10. Stormwater pond at the former Atlas Cement Plant, looking south. Fine-grained 
ent was applied behind the rock pile to provide filtration for site run-off. 
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strife pulled from the site. 



 
 

Photo 12. Former Atlas Cement Plant stormwater pond – looking south. Note lush green 
vegetation growing on the fine-grained dredge material. August 2012. 
 

Figure 17.
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 Stockpile location at Northland Country Club on Google map. 
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Photo 13. Northland Country Club – Duluth, Minnesota. 
 

Photo 14. Dumping sediment at stockpile area at Northland Country Club. 



 
 

Photo 15. Erie Pier fine-grained material at application location site at the Northland Country 

 
 

Photo 16.
 

Club, August 2012. 
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 Stockpile sediment September 2012. 
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OBJECTIVE 2: COST AND 
FEASIBILITY OF RAIL 
TRANSPORTATION 
 
Cost Factors 
 
 The volume of sediment moved and 
locations are the main factors that determine 
the feasibility of rail transport of Erie Pier 
sediment. Large quantities of sediment 
hauled to a place close to end use site will 
likely be most economical. Location 
includes both the distance from Erie Pier to 
the receiving site as well as the proximity of 
the receiving site to rail lines. For example, 
some of the mining properties could require 
unloading of sediment near a rail siding that 
is not the final application site. Other aspects 
that influence the practicality of rail 
movement include scheduling to include a 
backhaul, the price of fuel, the number of 
times the material is handled, and 
availability of equipment for unloading, 
moving, and placing at a demonstration 
location. Efficient unloading will also 
impact sediment movement costs. For 
example, side-dump rail cars are often 
viewed as the best option for transport due 
to the ease of unloading sediment, but their 
numbers are currently limited, e.g., only four 
of this type of rail car will be available in 
2013. However, hopper or gondola cars (of 
which there are many more available) 
present a potentially viable alternative. 
Efficiencies are another factor that 
influences the cost of railroad hauls and 
refers to loading and unloading, as well as 
the number of times that the sediment 
requires handling between Erie Pier and the 
final application site. Coordination with one 
or more railroads in order to obtain a route 
from Erie Pier to a particular site will also 
influence the final price for moving 
sediment.  
 The cost of rail transportation will be 
lower than trucking for longer distance and 
larger volume hauls, such as to mine land 

destinations on the Mesabi Iron Range. 
During this project, we learned that the 
differential can be as much as $10 per cubic 
yard. However, rail delivery will almost 
always require additional material handling, 
especially at the receiving end. Offloading 
directly from a rail car to a truck would 
eliminate at least one material handling step 
at the destination. 
 A Great Lakes Maritime Research 
Institute (GLRMI) study by Chen and Skurla 
(2010) indicated that the RailMate system 
was a potentially attractive alternative to 
trucking and rail for transporting Erie Pier 
fines. Unfortunately, feedback from 
potential recipients regarding RailMate was 
found to be less than encouraging. Part of 
the problem was the Catch-22 factor: there 
were only five RailMate units available, yet 
there are tens of thousands of yards of 
material to move. RailMate might be viewed 
as a more viable option if more units were 
available to move larger amounts of material 
and for longer distance hauls.   
 A simple spreadsheet model has been 
developed for making cost comparison 
estimates for rail and trucking. InfoMine 
USA, Inc.’s Mining Cost Service (2012) 
provides an upper and lower per ton-mile 
cost estimating guide for both rail (one-way) 
and trucking (round-trip). Table 6 depicts 
those costs and the equivalent cost per ton. 
A simple spreadsheet has been developed to 
model both, although its utility for rail is 
more relevant for distances greater than 
movements from Duluth to the Mesabi Iron 
Range. For example, the likely maximum 
one-way distance for a rail haul from Erie 
Pier to the Mesabi Iron Range would be in 
the 100 mile range. Compare the 100 mile 
one-way rail haul costs to a 200 mile round 
trip trucking costs in Table 6. While this 
example shows rail to be less expensive than 
trucking, other costs such as loading, 
unloading, stockpiling, and re-handling must 
also be considered. 
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Table 6. Simple spreadsheet example with 2012 costs. 
 

Rail One-Way 
Miles Maximum 

Per-ton-Mile $ per ton Minimum 
Per-ton-Mile $ per ton 

100 0.147 14.70 0.090 9.00 
200 0.127 25.40 0.077 15.40 
300 0.109 32.70 0.067 20.10 
400 0.102 40.80 0.064 25.60 
500 0.096 48.00 0.062 31.00 
600 0.093 55.80 0.060 36.00 
700 0.085 59.50 0.057 39.90 
800 0.082 65.60 0.057 45.20 
900 0.081 72.90 0.056 50.40 

1000 0.079 79.00 0.055 55.00 
1100 0.076 83.60 0.053 58.30 
1200 0.075 90.00 0.052 62.40 
1300 0.070 91.00 0.051 65.65 
1400 0.067 93.80 0.050 70.00 
1500 0.065 97.50 0.050 74.25 

Trucking Round Trip 
Miles Maximum 

Per-ton-Mile $ per ton Minimum 
Per-ton-Mile $ per ton 

50 0.126 6.30 0.078 3.90 
100 0.126 12.60 0.077 7.70 
150 0.123 18.38 0.076 11.40 
200 0.110 22.00 0.075 15.00 
250 0.103 25.75 0.073 18.25 
300 0.102 30.45 0.072 21.60 
350 0.097 33.95 0.068 23.80 
400 0.090 36.00 0.068 27.00 
450 0.086 38.70 0.066 29.70 
500 0.080 40.00 0.063 31.25 

Reference: Mining Cost Service (2012), CostMine, a division of InfoMine, Spokane, WA. 

 
 
 Also note that the Mining Cost Service 
(2012) cost estimates are generic. Pricing for 
any larger-scale movement of dredge 
material from Erie Pier to mine land areas 
would be subject to negotiation, back-haul 
options, and other intangibles. 
 
 
RailMate 
 
 A demonstration project that required 
sufficient yardage of Erie Pier sediment and 
is located near the rail lines has not been 

found to date. Therefore, an opportunity to 
evaluate the cost effectiveness of using rail 
transport with or without RailMate to 
transfer sediment from Erie Pier to a mining 
property has not presented itself. Feedback 
regarding RailMate during potential project 
discussions has been less than encouraging. 
The main limiting factor is the limited 
number of cars available. There are only five 
RailMate units constructed at this time, and 
there are thousands of yards of material to 
move from Erie Pier. RailMate might be 
viewed as a more viable option if more units 
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were available to move larger amounts of 
material to a rail siding on a mine property 
where the sediment needs to be further 
moved across the mine to demonstration 
project location.   
 In the meantime, a useful exercise would 
be to perform a time and cost analysis 
comparing the performance of a fleet of 30 
to 50 trucks to that of a RailMate system 
having 30 to 50 rail-ready units. The 
analysis would have to take into account 
capital costs for equipment, fuel consump-
tion, etc. The analysis would also evaluate 
each delivery mode’s ability to deliver a 
specific volume of material within a 
specified time period. 

RailMate postscript 
 
 A GLRMI study by Chen and Skurla 
(2010) indicated that the RailMate system 
was an attractive alternative to trucking and 
rail for transporting Erie Pier fines. 
Unfortunately, the opportunity has not 
presented itself to test their findings. A copy 
of their report is available at the GLMRI 
website http://www.glmri.org/research/ 
completed0809 in the 2008-2009 projects 
and is titled Erie Pier Re--Use Facility 
Phase II: An Optimized Cost-Effective 
Strategy for Increased Transport and 
Handling of Dredged Materials Final 
Report. 
 

 
  
 
 
 



OBJECTIVE 3: KEEWATIN 
TACONITE (KEETAC) RE-
VEGETATION MONITORING  
 
Vegetation Monitoring 
 
 Keewatin Taconite (Keetac) is a United 
States Steel (USS) iron mine located in 
Keewatin, Minnesota. The USACE and USS 
personnel coordinated the delivery and 
placement of 40,000 cubic yards of Erie Pier 
fine grained sediment near the Keewatin 
Taconite tailings basin for reclamation 
purposes. This delivery of material was not a 
demonstration project associated with 
Objective 1 or Objective 2. Instead, NRRI 
personnel provided evaluation of vegetation 
growth and monitoring for the presence of 

Purple Loosestrife during 2012 as part of 
Objective 3. 
 Taconite tailings are a byproduct 
produced when the mined iron ore rock is 
processed to create taconite pellets. The 
tailings are then pumped as a slurry to a 
pond, where the rock material settles out 
from the water. When an area of the tailings 
pond is filled, the remaining sediment is 
allowed to dewater and dry. This area is then 
re-vegetated. In 2011, approximately 30,000 
cubic yards of material was hauled and 
placed in two areas near the Keetac tailings 
basin. Re-vegetation attempts in these areas 
had not produced desirable results. These 
areas are outlined in the aerial photograph, 
Photo 17. Photographs depicting the lack of 
vegetation follow (Photos 18 and 19). 
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Photo 17. Keetac site location. Photo provided by Keetac. 
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Photo 18. 

 

Photo 19. Keetac project site prepared for tree planting, photo provided by Keetac. 
 

Keetac site prior to application of Erie Pier sediment. Note little vegetation. Photo 
provided by Keetac.  
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 Once the sediment was delivered, 
placed, and mulched at the site, several 
tree species were planted. By the summer 
of 2012, significant vegetation was 
observed at the sites (Photo 20). Trees 
were hard to find due to the growth and 
height of grasses and weeds. This portion 
of the project was coordinated by the 
USACE working with Keetac. 
 Thomas Levar and Craig Maly, NRRI 
plant scientists, monitored the Keetac sites 
for the presence of Purple Loosestrife 
during the summer of 2012. Purple 
Loosestrife does occur within the Erie Pier 
dredged sediment. The predominant 
method of proliferation of this invasive 
weed is through seed production and 
dissemination. Another form of prolifera-
tion is through the transport of viable 
rhizome fragments within the sediment; 
however, this method is secondary to seed 
dissemination. The occurrence and 
location of Purple Loosestrife at the 
Keetac site indicates optimum conditions 
for its establishment, competiveness in 
respect to other species, and proliferation. 
The only occurrence noted is associated 
with the deposition of Erie Pier dredged 
sediment or along the periphery of this 
applied material. The only occurrence 
noted is associated with the deposition of 
Erie Pier Dredged Sediment or along the 
periphery of this applied material. The 
plant had not previously been observed at 
the project site, and vegetation had been 
sparse in the area. 
 NRRI personnel visited the Keetac site 
on three occasions during the growing 
season in 2011 to establish baseline 
observations. USS personnel attempted to 
control the weed through cutting and 
removal. No other method was reported. 
This practice did not control the weed, since 
the 2012 population and dissemination were 
evidently expanded at the site. Based on 
these observations and our discussions with 
USS Keetac personnel, i.e., fitting control

practices to their planned activities, 
primarily preserving their preferred/planted 
species, we reviewed control practices. 
These resources for the control of Purple 
Loosestrife are available on the internet: 
 
www.dnr.state.mn.us › ... › Invasive aquatic 
plants › Purple loosestrife 

www.ag.ndsu.edu/pubs/plantsci/weeds/w11
32w.htm 
www.seagrant.umn.edu/ais/purpleloose 
strife_info 
www.npwrc.usgs.gov/resource/plants/loos 
strf/index.htm 
 
 An effective method of locating Purple 
Loosestrife is during the season when their 
distinctive florals are blossoming and 
pollination is proceeding. This period lasts 
6-8 weeks, usually beginning in August. The 
floral heads produce candle-like spires of 
seed capsules after pollination, with 
thousands of tiny seeds per plant. In some 
cases, floral heads exceed one foot in length, 
and many plants have multiple seed heads. 
The production of seeds from pollinated 
Purple Loosestrife is phenomenally high. As 
indicated in S.H. Valppu’s literature (2007; 
2010), the seeds remain viable over many 
years, since Purple Loosestrife germinants 
were evident within samples at depth, so it is 
critical to control seed production. It is 
estimated that successive removal of floral 
heads will take 3-5 years to control the 
population. Please note: The floral heads of 
Purple Loosestrife are fed upon by browsing 
animals. Browsing also disseminates the 
seed since viable seed can be found in the 
fecal material of these animals. 
 Purple Loosestrife was observed to be 
prolific in some spots on the site, but overall 
distribution was sporadic (Photo 20). The 
method of control of Purple Loosestrife at 
the Keetac site applied in 2012 (8-31 Aug.) 
included the removal and isolation of floral 
heads. The pollination of the flowers was in 
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Photo 20. Plant growth at Keetac site, August 2012, used with permission from Keetac. 
 
 
 
process and continued throughout this 
period, enabling plant identification. The 
floral heads were cut from each plant, 
bagged and removed from the site.  Forty-
eight bags weighing 25-35 pounds each 
were removed by NRRI, and disposal was 
done by USS Keetac personnel. This method 
of control will reduce the population density 
of the weed. When done successively, the 
weed will not propagate nor compete with 
the more desirable species on the site. 
 
 
Keetac Floristic Survey (Conducted by 
Dr. Gerould Wilhelm on 20 Sept. 2012) 
 
 During a site visit on 5 Sept. 2012, Mr. 
Richard Price (Research Agronomist, 
Environmental Research and Development 

Center (ERDC), Richard.A.Price@usace. 
army.mil) recommended that we contract 
Dr. Gerould Wilhelm for a floristic 
assessment of research sites. Dr. Wilhelm is 
a renowned botanist/plant ecologist with the 
Conservation Design Forum of Elmhurst, 
Illinois. Dr. Wilhelm visited us on 19-21 
Sept. 2012 to conduct these surveys at USS 
Keetac and other sites receiving the Erie 
Pier dredged sediment. A floral survey was 
also conducted at the Erie Pier Containment 
Facility during his stay with us. A copy of 
his report (Wilhelm, 2012) is included in 
Appendix G. 
 Dr. Wilhelm’s survey reveals the plant 
species mix composition and relative density 
at each site. This survey establishes a 
baseline population at each site. Successive 
surveys will show us plant ecosystem 
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changes over time and guide floristic 
management. Also, Dr. Wilhelm’s surveys 
will help define best management for 
effective revegetation while building and 
promoting soil health. His initial assessment 
indicates the introduced, i.e., planted seeds, 
and pioneer/native seeds at the sites. His 
expertise also states how to best manage the 
species for perpetuated benefit. 
 His recommendations for vegetative 
management based on the floristic survey 
include: 
 
 Specification of native grass species 

mixes, i.e., composition of mixes; 
 Propagation of “plugs” of native grass 

species in the NRRI Greenhouse 
Facilities; 

 Transplantation and placement of 
“plugs” from greenhouse culture to 
research sites; 

 Ongoing monitoring to quantify 
establishment and growth at research 
sites; 

 Management techniques for grass 
species to perpetuate growth and 
succession; and 

 Species selection to ensure plant 
succession and soil building. 

 
 The goal is to establish and perpetuate 
biodiversity and natural vegetative cover at 
the sites including grasses, shrubs, and trees 
while building organic matter in the 
substrate. 
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ADDITIONAL DEMONSTRATION 
PROJECT – 2013 
HIBBING TACONITE KLEFFMAN 
DEMONSTRATION PROJECT 
 
 Mining company meetings completed in 
2010 lead to continued discussions between 
the USACE, NRRI, and Hibtac to identify a 
demonstration project at on the Hibtac 
property. Terry Fililippi was the initial 
contact at the mine. Hibtac is a taconite 
mining and processing facility located in 
Hibbing, Minnesota and owned by Cliffs 
Natural Resources. Taconite rock containing 
iron is processed and transformed into 
taconite pellets. Hibtac Environmental 
Engineer, Kimberly Westerhoff, has 
designed a study that will use Erie Pier 
sediment material to re-vegetate/reclaim a 
gravel/borrow pit located near Kelly Lake, 
Minnesota. The Hibtac project will use 
approximately 4,000 cubic yards of Erie Pier 
fine-grained sediment placed in the 
Kleffman Wetlands site using three different 
methods of application in three separate 
sites, as planned by Ms. Westerhoff. Table 7 
provides the specifications for each of the 
sites. Hibtac also provided Figure 18 for the 
Kleffman site that depicts demonstration 
project sites. Photos 21 through 23 illustrate 
conditions at each site.   
 Erie Pier material will be applied 
directly to the surface soils of Sites 1 and 2. 
Sediment applied to Site 3 will be tilled into 
the native material to a depth of 
approximately six inches. 
 In preparation for sediment delivery, 
Gerould Wilhelm was contracted by NRRI 

and USACE to conduct a plant survey at the 
borrow pit. Representatives from NRRI 
technical staff will monitor plant growth and 
inventory the presence of invasive and 
noxious weeds at the Kleffman site and 
compare the results to Wihlem’s survey. A 
copy of survey results is provided in 
Appendix G. Based on results at the 
Moccasin Mike Landfill site, mowing will 
be used to manage Purple Loosestrife for the 
first year at this site. At this time, Hibtac 
personnel are anticipating planting trees at 
the site during the second year to evaluate 
their success in the three different sites. 
 Another approach to control of Purple 
Loosestrife was provided by Dr. Wilhelm. 
His suggestions are the same as for the 
Keetac project and include: 
 
 Specification of native grass species 

mixes, i.e., composition of mixes; 
 Propagation of “plugs” of native grass 

species in the NRRI Greenhouse 
Facilities; 

 Transplantation and placement of 
“plugs” from greenhouse culture to 
research sites; 

 Ongoing monitoring to quantify 
establishment and growth at research 
sites; 

 Management techniques for grass 
species to perpetuate growth and 
succession; and 

 Species selection to ensure plant 
succession and soil building. 

   

 
 
Table 7. Erie Pier dredge material application sites and specifications. 

Site Approximate 
Area (ft.) Acreage Estimated 

Yards 
Planned 

Thicknesses (ft.)
Site 1 (Photo 1) 393x100 0.9 acres 2500 1.7 
Site 2 (Photo 2) 167x181 0.7 acres 900 0.8 
Site 3 (Photo 3) 167x165 0.6 acres 600 0.6 



 
 

 
Figure 18.
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  Demonstration test site locations, Hibtac project. 
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Photo 21. 
 
 

Photo 22. Kleffman Site 2 – located from blue stake to slight rise, where vegetation is minimal. 
 

Kleffman Site 1 – located between pickup and sand/gravel mounds in the background. 
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UPCOMING POTENTIAL 
BENEFICIAL USE PROJECT – 
SUPERIOR, WISCONSIN 
 
 As a result of the demonstration projects, 
several other upcoming opportunities for the 
USACE to promote the use of Erie Pier fine 
sediment have surfaced. A potential future 
beneficial use of Erie Pier sediment is as 
cover during mitigation of settlement areas 
at the Wisconsin Point Landfill and as daily 
cover at the Moccasin Mike landfill in 
Superior, Wisconsin. Gene Clark, UW Sea 
Grant, and Jim Sharrow, Duluth Port 
Authority, who serve on the Harbor 
Technical Advisory Committee (HTAC) for 
the Duluth Superior Port, received an 
inquiry from Darienne McNamara from the 
City of Superior regarding use of Erie Pier 
material at the City of Superior landfills. 
According to Jim Sharrow, lower quality 
coarse material could be used as daily cover 
at Moccasin Mike landfill. Fine-grained 
sediment would not be acceptable for this 
use because moisture flow down through the 
landfill cell would be restricted, and 
drainage would not reach their leachate 
collection system.  
 The Superior-Wisconsin Landfill was 
operated for approximately 28 years and is 
located at a 20 acre site on Wisconsin Point 
near Allouez Bay that was originally a 
wetland (Fig. 19). Appendix F contains 
some additional information regarding the 
former landfill. Recently, areas of 
settlement, with waste exposed, have been 
documented, and surface reconstruction has 
begun. It is possible that this location would 
need the fine-grained Erie Pier material as 
final cover, to encourage plant growth. It is 
our understanding that HTAC members 
have been in conversation with Superior 

municipal employees regarding use of fine-
grained sediment at this location. It has been 
proposed that both types of sediment could 
be shipped to Bunge Dock and transported 
by truck to either site (Fig. 19). This 
transport method would reduce truck traffic 
from Erie Pier to Superior and also likely 
reduce transportation costs. A stockpile 
location could be established near the 
landfills so that material would be available 
on an as-needed basis. 
 Jim Sharrow has been working with 
John Morris, Wisconsin DNR, in pursuing a 
conditional exemption for the Erie Pier 
sediment for use in Douglas County, 
Wisconsin. Mr. Morris has been successful 
in securing a Conditional Grant of Low 
Harzard Exemption that grants Duluth 
Seaway Port Authority permission for use of 
the material as confined or unconfined 
geotechnical fill. Specific testing, uses, and 
control of invasive plant species are 
presented in detail with in the Low Hazard 
Exemption. The Exemption also lists 
acceptable methods for management of 
Purple Loosestrife and a required time frame 
for monitoring for the presence of this plant. 
This document will streamline the process 
for moving material from Erie Pier into 
Wisconsin. A copy of the exemption 
document is included in Appendix F.  
 In a recent conversation with Jim 
Sharrow, he suggested that the USACE, the 
Port Authority and others conduct a 
workshop/informational meeting for 
agencies, contractors, and other potential 
users to be held in the future. The purpose 
would be to present the information on the 
recent Wisconsin Exemption and to educate 
potential users regarding the quality, 
handling, and permitting of the Erie Pier 
sediments for use. 
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Figure 19. Site locations for Bunge Dock, Superior Point Landfill, and Moccasin Mike Landfill. 

 



 52 
 

ADDITIONAL STUDY 
 
Floristic Inventory – Erie Pier 
 
 In September 2012, NRRI and USACE 
contracted with Dr. Gerould Wilhelm, from 
the Conservation Research Institute, to 
conduct floristic inventories at the Keetac 
tailings basin project site, the 2013 Hibtac 
demonstration site, and at Erie Pier. In these 
studies, Dr. Wilhelm compared the plants 
documented in his inventories at each 
project site to the results of the survey 
completed at Erie Pier. A copy of his study 
is included in Appendix G. Because the 
survey at Hibtac was conducted prior to 
delivery of Erie Pier material, it will be very 
useful in documenting any plant species 
introduced to the site by the dredge 
sediment. Recommendations for retarding 
the growth of unwanted noxious weeds are 
provided in both the Keetac and Hibtac 
sections of this report. 
 
 
CONCLUSIONS 
 
 This project has introduced and 
demonstrated the value of using Erie Pier 
fine-grained sediment for re-vegetation of 
several types of projects including re-
vegetation, golf course, brownfields 
stormwater mitigation, and tailing basin 
reclamation. Contacts made from this study 
have helped to familiarize local potential 
users and regulators with the usefulness of 
the material as well as the process required 
to move and monitor the sediment and 
vegetation produced from its use. The GIS 
database collected for the USACE provides 
both the ability to look for other possible 
recipients and plan for material transport. 

The ultimate (and ideal) goal would be 
to systematically empty the Erie Pier dredge 
material storage facility of clean 
(uncontaminated) dredge material. As 
envisioned, tens of thousands of cubic yards 
of Erie Pier material could be removed 

annually for beneficial uses similar to those 
identified in this report. In time, this 
approach would result in a “renewed” Erie 
Pier facility that effectively provides dredge 
material storage capacity for the Duluth-
Superior Harbor’s navigation needs in 
perpetuity, eliminating the need to site, 
permit, and build a costly replacement. The 
investigators believe that this would be a 
much more cost-effective and sustainable 
alternative having long-term environmental 
and economic benefits 
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APPENDIX A: 
 

ERIE PIER SEDIMENT HAULAGE COVER LISTING 
Erie Pier Sediment Haulage Coverage Listing.xlsx 

(File on DVD in back pocket of this report) 
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APPENDIX B: 
 

MOCCASIN MIKE LANDFILL 
 Permits 
 Proposed Work Scope 
 City of Superior Report 

(Files on DVD in back pocket of this report) 
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APPENDIX C: 
 

FORMER ATLAS CEMENT PLANT PERMITS 
(Files on DVD in back pocket of this report) 
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APPENDIX D: 
 

NORTHLAND COUNTRY CLUB PERMITS 
(Files on DVD in back pocket of this report)
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APPENDIX E: 
 

HIBTAC ERIE PIER PERMITS 
(Files on DVD in back pocket of this report)
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APPENDIX F: 
 

SUPERIOR, WI LANDFILLS 
(Files on DVD in back pocket of this report)
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APPENDIX G: 
 

KEETAC FLORISTIC SURVEY 
(Files on DVD in back pocket of this report) 
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