MVP 25t Anniversary - Pete Kero, Barr — Jim Plummer, IRRR
June 14th 2023




Organizing Years: 1998 to 2001
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Froject CONCEFT

September X, 1994 IRRRR, Chishalm “Clanlying Project Inbenis™
Sepiember 23, 1999 MWREI, Duluth “Developing a Project Workplan™
Movember 1K, 1993 NEREL Duluth “Agresing to Project Intent™

Resull: Consensus on the project scope, intent and gonls

Project PLAN and STRUCTURE

January 7, 2000 Giants Ridge, Biwahik “Finalizing the Project Plan™
March 3, 2000 IRERB, Eveleth “Discussing Administrative Structure™
Py 5, N0 Gitants Ridge, Biwahik “Agrezing to Basic Operating Mechanisms™

Besuli: Consensus on the coordinating and funding mechanisms

Project IMPLEMENTATION
July 12, 2000 LSS Minmtse, ML Iron “The Work Begins™
September 26, 2000 NRRI, Duluth “Matching Resources ts Results™
Egzuli: Working maps of mine reserves - past, preseat, and future
Crztaber 31, 2000 MNRRL Duluth “Agreement on Project Deliverables™

December 1, 2000 LSS Mmntac, Mt. Iron “Launching Project Deliverables™

Early Meetings




2001 through 2007

Charrettes —




Charrette Video




Virginia Charrette — October 2001
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Red Rock







Transformation of Habitat
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Realization of Charrette Concepts
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Chisholm — Hibbing Charrette 2003
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Chisholm — Hibbing Charrette 2003




Reimagining Reclamation
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Ting Town Mountain Bike Park

Ting Town Mountan
Bike Park
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ision into reality for mountain biking




2007 Biwabik Charrette
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2007 Biwabik Charrette
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2007 Biwabik Charrette
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2007 Biwabik Charrette
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2007 Biwabik Charrette
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Planning — Regional Approach — Education

 Strategic Plans — Vision and Mission
* Regional Approach — Land Use — Mining Maps

* Education — Quarterly Meetings — Web Site




Strategic Plans

* LVP Vision — Transforming pits and piles into lakes and landscapes, our legacy
for the future.

 MVP Vision — Shaping evolving landscapes for future generations

e Mission
. . o VISION
* Developing opportunities for dynamic minescapes

* Preserving lands to sustain current and future mining

STRATEGIC PLAN
2020 ~—-—-2025

* Providing resources and education




Regional Approach — Land Use — Mining Maps

Minnesota Department of Natural Resources
Division of Lands and Minerats.
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* 3 yearly MVP meetings - To provide a forum for mining interests,
communities, and government to gather, learn and share information

 Well attended

e Conference style presentations

* Website — https://mvpmn.org/

* Mine Engineer Workshops

e 2009 — Taught by the University of MN Scho

e 2014 — Short Course at the SME Conference


https://mvpmn.org/

Mineland Reclamation Grants — Building the Vision — Now

3 Key types — Reclaiming, recreational amenities, studies

Since 2006 — 41 grants awarded

$5,751,000 in grant awards

$21,432,000 in project amounts

TEMPORARY RECREATIONAL AREA
THIS RECREATIONAL AREA IS LOCATED
ON THE BIWABIK IRON FORMATION
AND MAY BE MINED IN THE FUTURE




Mt. Iron — USS — Taconite Ridge — 2006
Wind Study




Virginia — United Taconite Stockpile 4006 Reclamation Video




Virginia — United Taconite Stockpile 1406 — Reshape, vegetate
and mitigate




Hibbing Taconite In-Pit Shoreland Development
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EXISTING STOCK PILE
PIONEER SEED SOURCE

Stock Pile 5036 - Landscape Plan
Innovation Grant - Hibbing Taconite Hibbing, MN 15 June 11




Hibbing Taconite Stockpiles 4090 & 5012 —
Shape and vegetate

1 ‘.‘»‘L"'r"'
f‘~4 : 3’*’3

— i L9 %

s

Ea o= ) Grovee min’ 52T

. CHRALING S frtsre.
col7% 2910 -




hshore Mining: Peter Mitchell Pit Master Plan

The Living Lab (2020). The east end of the mine (sections £60 — F10) is
an exciting demonstration site for soll, planting and habitat building prac-
tices to be replicated throughout the mine over time. Mine engineers will
install, test

with the MNDNR. A visitor route allows mine engineers to present and
o discuss each site with public groups, as desired. The Living Lab reflects
Rock stockpile planting Northshores commitment to implementing the Landscape Framework
Strategy. It will also help the public understand the scale and complexity
Littoral zone model of transforming “pits and piles into lakes and landscapes.” (Aquatic En-

hancement Guidelines 1, 11,12,13,14,15).
ST Qe i ok

Future public road

* 4" Soil & vegetatidh test plots

Bioengineered slope

Environmental Stewardship
Going beyond compliance...being socially
responsible...anticipating and addressing potential
impacts before they occur...personal accountability...
operating to preserve the environment for future
generations.

Core Value | Northshore Mining Company
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The ‘Living Lab’




Hoyt Lakes — Sulfate Reducing Bioreactor Pilot

SULFATE SOLUTIONS

FOLLOWING NATURE'S LEAD

The Clearwater BioLogic process mimics
nature’s way of removing sulfate from the
environment using naturally occurring
bacteria.




Eveleth — United Taconite Spruce Stockpile and Truck Shop




Black Beach — Silver Bay — Northshore Mining
Public Beach and Campground

SILVER BAY
BUSINESS PARK

Black Beach

Campground 49-sites

/o Opening May S




Iron Ore

Chisholm — Scram Tailings Reclamation Study

Reclamation of iron ore tailings;
Innovations in establishing native vegetation

by Allyz Kramer, Natalie White and Joel Asp

innesota has robust Flgure 1
reclamation standards - g

and have proven rezultz in Site location map.

the tacoite mining industry.
Reclamation of overburden
=poils, lean ore spoils and
fine tailings from tacohite
production haz generally
been successful on the

Iron Range, uzsing a low
input standard reclamation
Practice. Success at
reestablizhing vegetation on
these landscapes is likely due
to fairly favorable chemical
and physical properties (c.g.
few limitations due to acidic
gelerating Materialzs, Metal
toxicities and water and
Dutrient holding capacities).
However, coaree tailings
reclamation has proven
more difficult, presumably
due to lower Dutrients and o
challenges with moisture

holding capacitiez. Rezearch /
efforts colducted zince 1900

have struggled to develop ”
a reclamation strategy for

coarze tailings that Meets ¢ 4
the Minnesota Mineland
Reclamation Rules, Chapter
6130.

However, Dew
breakthroughs in scram
mining technologies are
producing fine and coarse
tailings that have not
been d nor reclaimed in north
Minnezota. Scram mining in Minnesota is
defined az thoze mining operations that produce
Datural irol) ore coliceNtrates.

Innovative rezearch iz ubderway to

d
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support from the Iron Range Resources and
Rehabilitation Laurentian Vizion Partnership
Miheccapes gralt program.

The research program was divided into three
phases:

and d
i strategies to reclaim scram Phase L Bench-zcale testing to identify

mining tailings from theze successful treatMents to reclaim and restore

Allyz Kramer, SME memher and scraln Mining operations. scrai tailings through evaluating surface soilz

Minnesota section chair, Natalle The h progr d . viable seed Mixes and plant

White and Joel Asp are biologists iz conducted through germi growth and densities Phaze I was

and restoration ecologist, respec- collaboration with SEH, completed in early 2015.

tively, Short Elliott Hendrickson Inc. Prairie Restorations,

SEH, Duluth, MN, email akramer@ Inc. (PRI) and Mining Phase II. Field-scale pilot trial to test larger

sehinc.com. Resources, LLC with funding  zcale effectivenes: of the treatments deemed

16 ressuarvzore B Miming engineenng

www.miningengineeringmagazine. com

Phase | (2015)
bench scale test
for germination
and growth rates
of native species
related to dif-
ferent nutrient
treatments.

M Figure 3

Average vegetation biomass by erosion control treament, Year 1 and Year 2 comparison.
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all plotz Table 2 containz a summary of dominant
cpecies and extent of cover by treatment. At

the October 2017 zite vizits, the percent cover
and species precent were cimilar to what

was observed in August with the exception

that Canada wild rye was a More apparent
component of the grasz cover.

+ o Vrnoict + £,

Erosion holding tr.
Similar to Phaze IT rezults, straw Mulch appeared
to Marginally out-perform hydromulch az an

erozioll coltrol treatment.
Unlike Phaze II, the
samples from the control
plots with no erozion
control treatment had the
highest masces. However,
the mazz for each plot

in Phace ITI waz cmall,
and the differences were
comparatively slight.

In addition, there waz
Doticeable curface erocion/
pitting of the tailingz on
the plotz without any
erozion coltrol treatment.
Thiz may have cauced

fine tailinge to cling to

the vegetation collected
from the plots with no
erocioll coltrol treatment,
increazing the Masz of
thoze zamplez despite
there being fewer plantz in
the control plotz by visual observation.

InFig. 2, 2017 vegetation biomasz is
compared by erociol control treatment, for
each of the nutrient amendments. Error bare
reprezent ole ctahdard deviation of the mean.

Figure 3 compares the biomazz recults for
Phaze II and Phasze III of the study. Biomasz
rezults in Year 1 were strongly influenced by the
oat cover crop; the much higher biomass in the
250 Ib/acre and 500 Ibz/acre fertilizer treatments
in Year | was almoct entirely due to the oat
cover crop.

Fertilizer treatmente.
In Phace II. the custom
fertilizer treatment at either
250 Ibe/acre or 500 Ibe/
acre outperformed both
SStraw Mukh the control plots and the
Suctale treatment plotz. In
Phace IIT. in the abzence of
the cover crop, there waz o
marked difference between
the Dutrient amendments
based on dry biomass
(Fig. 2). Vizually, the plots
with the custom fertilizer
treatent at either rate

wHydroseed

# Hone

Average Vegetation Biomass (grams)

3.3 A . ilé ‘i s

Year2-250 Year2-500 Year2- Year2- Year1-250 Year1-500 Yearl Year1-
Ibsjacre  Ibsfacre  Sustare Nore Ibsfacre  Ibsfacre  Sustane Nane

Erosion Control Treatment by Year

20 ressuamvzore B Miming enginesnng

appeared to coltail More
individual native plants
than the control or Sustane
treatMents.

Hydroseed freatments.
The plotz dezighed to test
ole-ctep versus two-step

www.miningengineeringmagazine. corm



Buhl — Judson Mine Pit Disc Golf Course




Virginia — United Taconite Barrier Berms




Virginia — Tom Rukavina Bridge View Park
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nepest MiNos 0N e Mesats kon Range. AT TSR

TOM RUKAVINA

These wak 5 time. niy friends. when nearly

évgiry fron Ranger knew of a passionate,
P creatlvi felsty. and fun state represcntalive
LT » Bamiea Tom Rukavina. Time moves. on.

g y f v the_memory BF
L W IR 7 ‘ e ianc CranoEALGY
¥ g 4 ! Logger. Union Steehworker, Milkmart. SEhool
Board Memper, Townstil Officer. StAIE
Representative. Copnty <ommissioncs. and
Advocate for tilke people.

Tom Riikasina believed in the dignity of gt
work. loved the history and pedples of the
Iron*Range Jedicated bis lif¢ towards
improving opportunities for all te was trije
to his working-ciass roots: Lo his Family and
friends: and most of all to the Tron Range:
A place where immyigrants and citlzens came
frony different backgrounds‘with gifferent
beliefs ta create a place we all love and
call home

m Rukavina. lived a big life for big reasor
and this big bridge stands in his name




Chisholm — Redhead Mountain Bike Park




Chisholm — Redhead Reclaimed Video




Cohasset — Tioga Mountain Bike Park




Nashwauk — Disc Golf Course
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Chisholm — Bruce Mine Park
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Hibbing Mine View Relocation




Hibbing Taconite 5001 Stockpile Vegetation Project




Hibbing Disc Golf Course Relocation

elcome to
the Historic
North Hibbing

Disc Golf Park
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Kinney Mine Pit Improvements
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Coleraine — Public Golf Course Improvements




Gilbert — Ore-Be-Gone Campground Improvements




Let’s leave a usable landscape legacy for future

| oy i |
ML"E?L"E:!Z".’T, generations...!
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Thank You!



