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Iron Range Information Analysis

Attached is the July, 1979 status report on the Iron Range Information
Analysis, which has been renamed the Iron Range Information System (IRIS).
Since the report was prepared prior to our receiving the approved format,
this memo is intended to supplement the report.

Program Title: Iron Range Information Analysis
Date of Report: July 20, 1979

Date Work Program 4

Approved by LCMR: June 13, 1977

I

II

Pinancial

A. 'Appropriation Number © - 31602:53-10
Total LCMR Appropriation - $100,000.00
Amount Expended to date . 60,000.00
Balance Remaining 40,000.00

B. No non-state monies have been employed.
Program Description

The purpose of the project is to provide a comprehensive natural
‘resource data base for the Mesabi Iron Range. This will be used
as a tool in evaluating mining and reclamation proposals. The
project objectives and the status of each are detailed in .the
attached report.

Due to initial staffing and organizational problems the project is
behind scHedule. Approximately three-fourths of the objectives
stated in the original work plan have been completed and the re-
mainder will be completed in fiscal year 1980.

cc: Dick Maloney
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INTRODUCTION

©
-

The Mesabi Iron Randge has been asnd will continue to bhe
a2 maJdor iron Froducing region in the United States.
Exrerience has shown that better rlanning and =
comrrehensive datsa base could aid in reducing the
disrurtion caused by conflicting land uses in the ares.
Many conflicts have arisen from building communities on
iron ore reserves or directly addacent to the industrisl
activities associsted with mining, Foorle rlanned locstion
of stockeilesy tazilings basins and transrortation corridors
have also rlasued the Randge. To dater less tham one
billion tons of taconite tailings have been derosited in
the arear uet we must anticipate accommodating thirtw to
sixty billion tons of this material during the life of
mining on the Rande, Similarlyy lardge auantities of other
materizls such 3s lean ore and waste rock must 2lso be

stored in the area, ’ '

Under a rrodram sronsored by the Ledislstive Commission on
Hinnesota’s Resources (LCMR)y the Mirmesots Derartment of
Natural Resources» Division of Mineralsy has begun to
develor a2 comruterized Iron Randge Information Sustem
{IRIS), By comriling natural resource information available
from dovernmental and srivate sourcesy the IRIS will
constitute 3 comprehensivey detailed inventorws of natursal
respurces on the Meszsbi Iron Rande. This sustem will
ultimstely rprovide data snd anslusis caeabilities for
future land use rlanningy mineland reclamation rermit
evaluation and criteris for comrrehensive resource
manasement.

//\
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DESCRIFTION OF THE REGIONAL STUDY AREA

The Iron ° Rande Information Sustem covers the Hesabi
Iron Rasnde in northeastern Minnesota, The redgionsl studu
area contains arrroximately 1100 sauare miles of land from
Grand Rarids to EBabbitt (fidure 1), The irregulsarly
shared study site encomrasses 311 of the mining orerations
along the Riwabik Iron Formationr as well as asddscent land
which includes  rrocessing rlantss tailingds basinss
stockriles and rotentisl exransion aress (figsure 2)., The
study boundaries can easily be exranded if recuired in the
future. . :

As with the Derartment’s other mineral related comruter
studwy MINESITE, the Universal Transverse Mercator (UTM)
coordinate sustem was chosen to describe the IRIS study
boundries. The data cell size used is one hectare (2.47
acres) which corresronds with the metric UTH sustem. There
are arrrodimatelyw 300,000 data cells within the resgional
study ares. ' :

To identifw land charzcteristics in the studwe aresy five
broad tures of resource varisbles were develored? : '

-

1) A Public Land Survey reference sustem

a. Townshir

b, Randge

. Bection

. Forty

e. Government Lot \

2} Bedrock Geolodgu

3)> Soil Association

4y Surfsce Hudrolody
- ) Hatershed '

These variables sre essential building blocks for anasluzing
mane of the phusical asrects of mining in relation to the
environment. The desgree of comrletion for these variables
is illustrated in Taeble 1. A deneral descrirtion of each
is presented below. .



- PURLIC LAND SURVEY VARIARLES  (V02~U04)

The Townshir  and  Range variasbles reflect the mador
subdivisions of land according to the United States Fublice
Land Surveg., Townshirs are six mile wide strirs of land
bounded on the north and south by lines of latitude.
‘Renges-are six mile wide strirs of land bounded on the east
and west be lines of longitude, The intersection of a
Townshir and Randge creates a3 sid mile by six mile unit of
land commonly referred to 858 2 tDNHShlP‘

3Sections are sauare mile units of land identified bw kthe
United States Public Land Survey. There are normsally
S thirty six sections in one townshir.

. Forties are forty acre sarcels of land identified by the
United States Public Land Surveuy. In one redular section
“there are sixteen forty scre earcels.

A Government Lot is 3 United States Fublic Land Survew unit
used to describe irregular rarcels of land within
nonuniform Sections,. Lots occur arournd bodies of water and
where the Sections sre not cuite seusre. This is often the
case on the Mesabi Rande since the magnetic field induced
be the.iron Tormation often rlaved havoo with the survewing
eadirment.

Each cell in the data sustem is assidned a3 Townshir/Randery
Sectiony Forte andfor Government Lot designation. This
cell assidnment is arrroximated to most closelw rerresent
the actuzl Publiec Land Survew., Irredularities in the surveu
are tasken into sccountsy sccuracy is arrrodimately 172 cell
(30 meters).

REDROCK GEOLOGY (V07)

The maJdor deolosic formations of the Mesabi Ironm Randge are
well  known sinee minind has been occuring on the randge for
almost 2 century., There are five mador formations: +the
Riwabik sIron Formationy the Fokedama Quartzitey the
Virdinis Formationy the Gisnts Range Granite and the Duluth
Comelex. Where detziled marring was availabler such as for
the Iiluth Comrleyx and the Giants Renge Graniter formations
are coded according to their comronent rock units. It
should be notedr hHowevery that the contazcts delineated
bhetween the individusal units sre less reliable thanm those
between the mador formations.



SOIL ASSOCIATION L (V08)

S0il -Associations are interrreted from characteristic

geodgrarhiczl  ratterns visible on aerizl rhotodrarhs. The

interrretations are refined by field verification. Factors

"econsidered in defining so0il series and associstions arel
. profiley colory structurer consistencyy seauence of

horizonsy conditions of relief and drainadey snd oridin and
mode of formation, Accuracy of the so0il marring units are
unrelizble below forty acres. More detziled soil marrindg
in Itasca County was to become availasble during this

initial rphase of the erodgram. Since it is nmot wet
 comrletedy it will be included a3t a2 later date.

WATERSHED (V0?)

A Watershed is the drainsde basin of 3 wrarticular streasam.

A UWatershed boundaryw is defined by a2 torodgrarhic highland

which sUrrounds the basin and sedredates it  from
neighboring . basins.. Those watersheds. with drainzsse areas
greater than five scuare miles are identified.

SURFACE HYDROLOGY (V10)

Surface Hudrolodgy describes the surface water resources of
the Mesabi Rande. The hudrolosiy of each watershed was
classified by uniouely identifwing esch lsake and esach

segment of the stream hierarchy with a2 two digit number,

Streams were segmented whereever thew were intersected by
2 tributaryyr marshs dgading station or other unicue feature.
The two didii susiam 3llows stream order to be maintained.

-

&
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| TAELE 1 - STATUS OF THE REGIONAL STUDY AREA’S RESOURCE VARIARLES
++*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

o+ ~ DATA PROCESSING STAGES +
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ + GOLLECT + + + VERIFY + CREATE + VERIFY + FINAL +

+ VARIABLE + COMPILE + CODE + ENTER + STEP 1 + MAP + STEF 2 + MAP +

A e e e

V02 TOWNSHIP .+ T+ + X+ X+ X+ X +
+ o T T | B R
V03 RANGE + + + X+ X + X 4+ X +
+ + 4+ + + o+ +
Vo4 SECTION + 4+ X + X 4 X + X + X o+ X
+ + o+ + + + +
V05 FORTY + + 4 + + + +
+ + + + + + +
V06 GOVERNMENT+ X + X + X 4+ X + 4 +
LOT + + 4+ + + + +
Vo7 BEDROCK  + X + X + X + X + X 4+ X + X
. GEOLDGBY  + + + + + + +
V08 SOIL TYPE + X '+ X + X + X + X 4 +
' + + 4 + + + 4
V09 WATERSHED + X + X + X + X + X + X +
+ + + + + + +
Vi0 SURFACE ~ + X + X + X + X + X + +
 HYDROLOGY + + + + ot + +

[ S SRS PRI PR PR L R PR R PR PR

All of these varisbles are either finalized or are in the
erocess of final correction and urdatings excert for VO5-
Forties, The develorment of 3 Forties variable recuires =
comrlex = wmodification of the Section’s wvariabler and
considerable correlation with the forty acre cell size used
by State Plamins’s Land Manasdement Information Center.
The develorment of this varisble will be 2 rpriority in the
next biennium since it will facilitate datas interchandge
betueen the two zgencies.



TABLE

VARIAELE

B e

UO y VO3
TOWNSHIF / RANGE

Vo4 -
SECTION

vos
FORTY

Voé
GOVERNMENT LOTS

Vo7 '
BEDROCK GEULDGY

vos

SOIL ASSOCIATION
Vo9

WATERSHER

V1o
SURFACE HYDROLOGY

~ SOURCES FOR REGIONAL STULY AREA VARIABLES

"SOURCE

o vaom sune e e o

Created by modifuing Sections (V04)

USGS 7 1/2 Minute Quadransgle Sheets

Created by modifuing Sections (V04)

U.5. Public Land Surveus
UsGS 7 172 Minute Quadrandgle Sheets

Mesabi Randge Mar — MIONRY Hibbing :
Hibbing Sheety Geolodic Mar of Minn. MGS
Whitey David A.s The Stratidgrarhy and
Structure of the Mesabi Ransger Minn.

MGS Bull. #38.

MGS Miscellaneous Mars?

M—15y M—16s M-18y M—-192y M~20y M—-22y M-23»

8CS Gen. Soil Mar? Arrowhesad Redion

DHR - Water Resources Flanninsg

UsGs 7 1/2 Minute Quadrangle Sheets

DATE

)

1969 Rev.

1969 Rev.

1973
1270

1954

1974

1974

1978

. 1949 Rev.



' DESCRIPTIDN OF THE FILOT STUDY AREA

A Pilot Study ares between Buhl and Gilbert was selected to
evaluate land use on the Messhi Range. The 229 sauare mile
Pilot = Studwy area contains several larde residentisl
Scommunities a3nd numerous mining orerations (fisgure 3).
This district has a3 hidh rotentizl for mininsg related land

- use confllcts in the nesar future, ) )

Seven land use variables were develored for the Filot Studwg
agres in addition to the resource variashles listed‘above.

1) Mining Land Use
2) Vedetation
3) Recreational and Historical/
‘ Archeolodgical Sites
" 4) Utilities
9) Roads
6) Urban/Rural Develorment
"7) Water Arrrorristion and Dischardge Foints

In the next bienniumys these land wuse varisbles will be
exranded to describe the entire Randge. The status of these
varisbles is . shown in Table 2. A denersl) descrirtion of
each is siven below.

MINING LAND USE (V11-12)

The mining land use on the range falls into two catedoriest
Storade Facilitiess such a3s stockrilesy tailings basinsy
and reservoirssy and Extractive Orersationsy including ritsy
shaftss caved areas and buildings, These are currentls on
one  mars but niil be serarsted for disrlay surroses st 3
later date. ' )

Every stockeriler tailings bhasin and rit is diven &8
S unique number in order to be shle to reference each land
use individuslly, In this wawy an information file can be

maintained for each land user a3nd the varisble msr will act

2s a location mar.

VEGETATION (V13)

Vedgetation basicallvw describes forest cover, The tree
turer sizer and densitwy of the forested areass were
intererreted from zerial rhotodrarhs, 8ix classifications
of tree tures were identified! rinesy urland srruce-balsamy
asren—birchy northern hardwoodsy lowland hardwoods  and



swamp conifers. Oren areas were identified ss cultiveted,
oren Tieldy rasturer wetlandy uneroductive or industrial, -

'RECREATIONAL - HISTORICAL / ARCHEOLOGICAL SITES wia)

Recresation on the Range is increasing in imrortance as  an
industrae, - Some recreational activities are comratible with

“various minindg land uses while =~ others are  very

incomeatible. Resortss camedroundsy trailsy rest areasy
Frublic boat accessesy dolf courses and state and federal
" forest boundaries were identified. L '

His£0r1031 and Archeolodical sites consist of asreas which

© . are significant in terms of obtasining an historical.

rerspective of the Messbi Rande. Indian trailsy early
roadsy earle railroadsy lodding sitesy sswmills and earlu
mining locations are contained in this variasble.

UTILITIES (V15)

The location of utilities is an imrortant indicator of the
develorment in 3r 2area. The Utilities varisble includes
rowerliness  substationsy radio towersy waterworksy
rireliness railroads and airelsne facilities. UsGs
cusdrandle sheets were urdsted using informstion received
from various utilities comranies.

ROADS (V163

Roads were entered as 3 variable serarste from wutilities
since in many =laces roads and rowerlines occuried the same
cell. Esch road was identified by 3 different number so
that it could be es3sily classsified by comruter into s
grour, Criteria for classification included such factors
as surface- turer weidht restriction and maintenance Jduris-—
diction, This will be imrrzcticzl to do for the entire
regdionzl studz =zrea becsuse of the lsrde number of roads
and limited dstz level inrut carasbilities.

s
UREBAN and RURAL DEVELOFPMENT (V17)
Urtan and Rursl Develorment dericts +the location of

residential and commercial aress., There are essentially
three catedories in this variasble!

10



“1s Incorrorated - levelored., Fifty rercent or
more of the cell contains buildinss., -
- 2. . Incorrorated - ‘Undevelored., Within the boundaries
of incorerorationy but less than fifty rercent of.
“the cell contains buildinss.,
3+  Unincorroarsted - Develored. Occurs in communities
-either listed in the 1970 Censusy or served by 2
raved street other than countuy or state roasds.
These - criteria were estabhlished to exclude
farmsteads from the develored classification.,

Cemeteries are also included in this variable,

WATER APFROPRIATION ANI' DISCHARGE POINTS (V18)

Since the rande is located at the tor of 3 mador watershed
divider water is a8 scarce commoditu. Thereforer the
consumrtion of dround and surface water resourcesy and the
discharde of waste uwatery are imrortant considerations in
mineland elannind, ‘

The points a2t which water is arrrorriated and discharded
were located From DNR and PCA rermits. The accuracy of

" some of the roints is uestionsbler since some of the

rermits only renuired 28 descristion to the nearest forty
aeres,. In other permitsy 8 mar was included which rlotted
the roint mor rrecisely.

In addition toc the wvariasbles develored for the rilot areas
a8 feasibility studs was done to determine if the contents
of existing stockpiles could be determined from scattered
documentation. The rurrose was to develor a classification
sustem for thess sitockriled materizls based on content and
rotential use. '

Over 400 siockriles and tailindgs basins were located in the
rPilot studs srea. An attemrt 35 made to obtain as  much

information 3s rossible for each individual stockeile or
tailindgs 'basin. This endeavor met with various amounts of
success. , Assay data was located for 39%Z of the stockriles
or basinsy 53% were identified by ture of materiazal contain-
ed and no dats was discovered for onlw 8%. A descrirtion of
the classification sustem develored is included as Arrendix

1.
One other fessibility study concerning mineral resources

was also to have been comrleted this bienmiums. Iir. Ralreh
Maisden was to have surrlied data concerning the southern

11



boundary of the Biwsbik Iron Formation. He has not uet

comrletely verified his worky howevery and therefore is

‘reluctant to relesase it. In the mext biernmium this will he

included as it becomes available.

In addition» the Division of Minerals and the Dert. of Rev—

~

enue will be co-sronsoring 3 contract to develor & comruter

prodgram for czlculsting minersl reservesy resources and

waste material volumes based on drilling data.,
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TARLE 3 - STATUS OF THE FPILOT STUDY VARIABLES

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+ ~ DATA PROCESSING STAGES +
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ 4 COLLECT + + + VERIFY + CREATE + VERIFY + FINAL+
+  VARIABLE - + COWPILE + CODE + ENTER + STEP I + MAP  + STEF 2 + MHAP +
N R R SR s S E S NN R R RN SRR R R SRR R A
V11-V12 MINING + X + X + X + X 4 X 4+ X+ X+

LAND USE + + + o C+. T+ +
R o+ + + 4+ o+ + +
Vi3 VEGETATION X + X + X + X + X 4 + +
4 + + + + o+ +
| + + + + + + +
V14 RECREATIONAL- + X + X + X + X + X + x4
HISTORICAL/  + + + + + + +
ARCHEDLOGICAL + + + + + + +
V15 UTILITIES -~ + X + X + X + X + X + X + X
+ + + + + + +
o+ + + + + + B
16 RDADS -4 X + X + X + X + X + X + X
| + + + + + + +.

+ + + + + + +
V17 URBAN/RURAL  + X + X + X 4+ X 4+ X o+ X +

DEVELOPMENT  + + + + + + +

B + + + + + +

vig WATER + X  + X 4+ X + X + X + X 4+

APPROPRIATIONS+ + + + + C+ +

& DISCHARGE  + + + + + + +
FHEH R A R

+
+
+
+
+
+
+
+
+
+
+
HE
+
+
+
+
+
+
+
+
+

¥ It waé'nec:essaw to obtain a8 consultant to interrret
the vedetstion in the rilot area from seriazl rhoto~
grarhs, This was not comrleted until Mayg of 1979.

4

14



: TABLE 4 - SOURCES FOR THE FILOT STUDY AREA VARIARLES

e

VARIABLE ~ SOURCES 7  DATE

Vii - viz Mesabi Randge Marsi GNIOP. _ 1959
MINING LAND USE *Land Cover LChandge in the Messbi Iron Randgey 1976

- - 1969-1975." MSPA Fublication #185020, ' -

Mine Plan Mars - DNR Minerals., , 1969-1978

Vi3 SRR Rlack and white infrared serial rhotodgrarhs;i 1972
VEGETATION . interrreted by Ralrh H. Olson: Consulting Forester
via o L L .
RECREATIONAL.- Aduarsy Charless Exrloring St. Louis Co. 1971
HISTORICAL / Historieal Sites. '
ARCHEOLOGICAL Lamray Marvins "A Rerort to the INR on the - 1977

Historical Asrects of the Vermillion Cusunay
and Messbi Iron Randges.® MIONR.

- Y15 UsGs 7 1/2 HMinute Quadransle Sheets. 19691976 Rev
< TILITIES ' Railroad Trackade! Burlingtorn Northerns Current

’ Burliingiorn Nertherns Duluthy ‘

Winnired and Pacificy Duluthy

Mesabis and Iron Rande.

Transmission Lines? ' : . Current
Himn. Poser & Lidghts United Fower Associstion.
Pirelinest ‘ Current

Northern Natural Gas Co.

1

Vis USGS 7 1/2 Minute Quadrandle Sheets. 19691976 Rev

ROADS MEBT — St, {iouis Co. Hidghwaw Mar. 1978

Uiz . . 7

URRAN / RURAL UsSBSs 7 1/2 Minute Quadrangle Sheet. 12469y1976 Rev
DEVELORFMENT ' ' ‘ »
- L

visg ; :

WATER MONR - Division of Waterssy FPermits.

AFPROFRIATIONS / MPCA — Permits Section.

"DISCHARGE :

The dHenerasl sources used for develorment of the wvariasble
are listed»r althoudgh other sources maw have been referred
to. Contact the DNR - Division of Minerals for further
information.
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' GENERAL FROCEDURES USED IN DEVELOFING VARIARLES -

Data Collection and Comrilation?

Information is collected which describes'the study area in

" terms of esach resource or land use variasble, This often
includes consultation with resource srecialists and

considerasble review of available rerorts snd mars. Manw
adencies are contacted to obtasin information.

For some  varisblessy the available dinformstion is verw .

dgeneral while for others it is verw specific, For examrles
the Soils wvarisble contzins data derived from the Soil

. Conservation Service’s General Soils mar of the Arrowhead

Resgiony which is sccurate to arerrodimatelus 40 acres. In
‘contrastsy the Utilities variable marred for the rilot study
area was compiled from detasiled trackase mars rrovided by
commercial rower and railrozad comranies.

Coding?

Orce collecteds the information is comriled on 2 base mar.
Usuzally USGES 7 1/2 minute cuadrandgle sheets are used. The
codindg rrocess invelves transferring the data off the base
mar onto 3 cell dHrid codind sheet suitable for comruter
entry. .

Ezch constituent of the resource or land wuse variable is
assigned a2 wrarticular numbers or *data level® which is
rerresented by an alrha-numeric sumbol. For examrles the
Surface Hudrologse varisble could he exrressed in terms of
the constitueniss lzkesy streams and marshes. Lakes could
be assisned the data level 1y stireams the data level 2 and
‘marshes the dats level 3.  Using 8 transrarent drid
overlayr the basse mar 1is divided into one hectare (2.47
acre) cells. The information is then transferred off the
base msr and onto coding sheets. o Im deneraly if s
rarticular constituent occuries more than 50 rercent of 2
cell on 6 the overlay gridy the corresronding cell on the
coding sheet is given the sumbol for that constituent. For
linear datar such as roadsy 3 cell is asssidned if the road
rasses throush it. ‘
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Comruter Entry and Verification Ster 13

The data is entered into the Universitw comruter using s
CRT terminal and an off site data storasde facilitw. Once
enteredy 3 listing of the dats is checked for accurscy
against .the coding sheetsy 2nd mechanicsl errors are
corrected. - T

Creation of the Mar znd Verification Stes 2%

The corrected datz is stored in several computer files to

facilitate  entrus. These are translated into the

Environmentazsl Planning Prodramming Landguasde (EPFLS)  format
develored bw the State Flanning Adgency. The individual
files are then combined to form one larde "mar file" of the
entire area. Once ada3iny the comrosite mar 1is . checked
against the coding sheets and errors corrected, In this
Cwayy a2 comruter mar is prerared for each varisble.,

17




APFPENDIX 1
DESCRIFTION  OF THE IRON RANGE INFORMATION SYSTEM
-CLASSIFICATION SYSTEM FOR STOCKED MATERIALS -

e

Stockriles aon the Mesabi Iron FRange are commonrlacer but
often . little is known shbout what sort of materials the
stockriles contain. Some mavw have vaslusble metal  which
could feasibly be liberated wunder various erocessing
technolodies. Dthers may contazin materizl which is
rotentially valuable in the comnstruction or transrortation
industries. Currentls these are stored resources which
need +to be inventoried for future vuse. For these reasonsy
“an inventory of stockriled materials and &2 classification
sustem to catedorize these materiszsls based on 311 savailable
data is beind Prrerared. '

By exsmining areproximately 400 stockeiles in the IRIS Filot
Studw arear six catedories of stockeiled materizsls and
tailindgs have been identifiedy a3s shown on Chart 1. The
vertiecal axis of Chart 1 rerresents the wvarious tures of
information rotentially available for each tyre of
material. The rurrose of this classificastion sustem is to
record as much information as rossible about each
individual stockrile or  tailings basin. The sustem is
desidgned flexiblwy because records are often incomrlete on
some stockrile sites while others can be described rather
well. The following is 8 descrirtion of the various
catedories and how thew can be used to classify stockriles.

Unknown Stockrile — materizsl which cannot be identified

from available sources. At 38 future time 3 field insrection
of these sites coulid eliminate this catedory, |

~Overburden Stockrile - unconsolidated material whiech must
be removed to dz2in access to the ore bodue. Ususllwy this
consists of soils and slacial material. Occasionsally it maw
s8lso contzin some waste rochk. Overburden stockriles are
being msrred asccording  to  soil ture bws  the Soil
Conservation Service for Itasca Countw, This information
will be included a3s it becomes avasilable. :
, ,

Rock Stockrile - most of the stockriles will f211 into this
catedorgy, This hesading 1is comrrised of five tures of
materiall

1. Ore - those stockriles identified bw various sources

as ore., Sometimes it is rossible to distinguish what
ture of ore is imrlied (e.dg.» naturaly taconitey
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etc.s)y but often the stochkeile is Jdust 1abéled "ore®,

2, Lean Ore — mayv be described accordindg to what ture
of lean ore the stockrile containssy howevery often
- "lesn ore® is the only srecification.

3. Miscellaneous Tsconite - some of the stockriles are
described onlye as taconite and contain materizl which

may be orer lean ore - or waste rock. It is not
‘possible at this time to determine into which class

thew fa3l1ll.

4, Waste Rock - marny stockriles are described as' waste
materials thew maw be further defined'as to twre of
waste. ’

.9 Unkriown Rock ~ some stockriles are described as *rock"
with no Ffurther exrlanation.

Mixed Stockpiles — contain different materiasls which have
heen intermingled to & roint where thew are inserarable.

i.awered Stockriles - consist of materials which have been
piled on tor of one another in lavers. These are .
considered serarsblesr since each laver is distinctive.

Tailings — these are divided into ture of materizl and size
of material. Tures of material include natural ores
taconite and unknowun tailinsgs. Sire of material is roughlwy
divided imntoc coarser fine and mixed, For natursl orey Jdidg
tails and heavy media tsils are also used to indicate size.

Table 3 is an examrle of how stockriled materizals msy he
classified, The catedories on  the vertical\axis o the
chart demonstirate the tures of information asvailasble which
can further define the contents. These are described below.

Ture of Haterisl — 2 deneral descrirtion of the material
stockriled. '

Size of Material - can be used to describe either the srain
size or Vvhe size of the broken rock rieces.

Descriptibe Chemistrgy - this c¢lass is wused to dHive
rercentades of imrortant elements like Mny P and Aly or it
can be used to exrlain why the material was stocked rather
than shirred (e.d. High Sulfur Ore).

FPercent Iron a3nd 8Silica - averade rercentades of these
elements within the stocked materials.

19



“Tonnsde -~ indicatas size of the stockeile.

OPerator - 1nd1c3te5 the mining comrany  which ‘stockpiléd
the material, S ’

Fee Ownmer’ - indicates the owner of the stocked material

Mine Name - 1nd1uates the mine from which the material was
remaved. :

StoekpileuName - often stockriles are numbered or named bgy
the Fee Owner or the Orerstor for their own records.

Catedories of information which maw be included in the
future are! rercent Masgsnetic Fer rercent Nonmasgsnetic Fer
grindabilityrs liberation sizes concentratabilityr and ore

horizon. .

SOURCES?
“1) Derartment of Revenue Tax Rerorts on stockeriled
materizls

2) _Meszhi Ransge Mars$d Great Northern Ivon Ore
Prorertiess Mawy 1959,

K9] *lLand Cover Chandge in the Mesabi Iron Ransge
192469-1975" ¢ _
Minnesots Stste Plannind Adency Fublication 16502018
Aususty 19758,

4) Minnesota Derartment of Naturasl Resourae

' Division of #Mineralsy O0ffice and Field Rerort 1977

5 Mine rIian mars submitted to MINR 1949-1978



_  TABLE 5 — EXAMFLE OF THE CLASSIFICATION
L .. SYSTEM FOR STOCKED MATERIALS

R R RAR SRS SR N N AR R SR E NS S NSRS R R AT

+ GENERAL + + + + LAYERED + +
+ MINELAND 4+ UNKNOWN + OVERRBRURIEN 4+ ROCK + OR MIXED + +
+ ° USE -+ STOCKPILE + STOCKFILE + STOCKFILE + STOCKFILES + TAILINGS +
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ DATA LEVEL + 1-9 + 3-23 + 3-3 + C9-17 + =30+
+ + + + + + +
+ + NW-SE + NW-SE + N1/2-5E +SE~NWsyNE-SW + NW-NE +
+ LOCATION + 13/38/720 + 10/58/19 + 15/58/19 + 25/58/17 + 25/58/17 +
+ + + + + + +
+ . + + + + + i
+ TYPE OF + Unknown + Overburden + Paint rock+ 1 Taconite + Jig & +
+ MATERIAL + + -+ lean ore + 2 Lesan Ore + H.D.Tailst
+ ‘ + + + + + +
+ S81ZE OF + + + + Rlockws 4+ -1.5 in +
+ MATERIAL + + + + + +
+ + + + : + : + +
4+ DESCRIPTIVE + + + P = .99 + Hi Al L.O, + +
+ CHEMISTRY + + + Al =9.36 + } + +
+ + + + Mn = 79 + / + +
+ + + + + 1/ 2 + +
.+ Z Fe + + + 47.19 +34yﬁ6 46,43+ +
+ + + + + +

% 81 + + + 12,94 +45.66 23.44+ +

+ + + + + +

+ + + + + +

TONNAGE + + + 1s9279+9210 + 15645+5469 + +

+ + + + (combined) + +

+ + + + + +

OPERATOR + + + uss + JEL + +

+ -+ + + + +

+ + + + + +

FEE + + uss + uss + JEL +W.5. Moore+
OWNER + + + + + (7} +

-+ + i + + + + +
+ MINE + & + + Kosmerl + Schlew + +
+ NAME + + + Midway + + +
+ + ¢ + + + + +
+ STOCKFILE + s + + USS 3093 + + +
+ NAME + + + + + +
asse R s R aR s R R RS ER R R R R D N R R i o o o I S N N AR Y BV LAY B R AR







