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Presenter
Presentation Notes
Good Afternoon and welcome. My Name is Kevin Hanson and this is my graduate presentation. The title of my project (Click) is ‘Read Title’. More simply (Click) GIS Modeling of Sand and Gravel Resource Potential.


Presentation Content

/EI The Basics on Sand and Gravel and DNR
Aggregate Resource Mapping Program
(1 Development and Application of a GIS Model
Using Existing Spatial Datasets to Model Sand
and Gravel Resource Potential
O  Applying a Cell- by Cell Comparison Analysis
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Presenter
Presentation Notes
This presentation is divided into three general themes which are not that dissimilar from my paper. First is (Click) What Are Construction Aggregates & Why Are They Important to Us? Second is (click) The MN DNR’s Aggregate Resource Mapping Program and its Methodologies. Third  which is the meat of my research  (click) is Using GIS to Model Sand and Gravel Resource Potential to Assist in Accelerating the Aggregate Resource mapping Program. 




Background: Knowing What We Consume...

Every American Born Will Need . ..

,?2

C;sgkgﬁbs

32,980 |bs. Emenr'
Iron Ore

5'78?71

Hly
Nat, .o

Urq/ cu. ft,

3.7 million pounds of minerals, metals, and fuels in their lifetime

© 2006, Mineral Information Institute

Source: Minerals Information Institute, 2006 - www.mii.org
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Presenter
Presentation Notes
Under the soil of Minnesota, there are many different types of sediment and rock.  Unfortunately, not all of these sediments and rocks can be used for construction aggregates.  Aggregates come from deposits of SAND AND GRAVEL or CRUSHED STONE.  


The Worldwide Construction Aggregate Industry

Largest Non-Fuel Minerals Industry in the World
(Value and Volume)

Potash Diatomite—Bromm Gypsum Rare

Silver Dimension Earths
tone ~Platinum—Feldspar

Molybdenum

Lead
Borates

Indust. Sand g

_Soda Ash ; \\
Coprer

Tal Barite

Perlite

Phosphate

Salt

Clays

Iron Ore

Source: USGS — Miscellaneous Reports & Talks
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Presenter
Presentation Notes
The aggregate industry is the worlds larges non-fuel minerals industry in the world (Click).  This is true for both value and volume.  It exceeds both (Click) copper and gold. 


Current Aggregate Resource Mapping Program Status

L MN DNR AGGREGATE RESOURCE
e MAPPING PROGRAM

Minnesota Statute, Section 84.94
Status as of November 10th, 2010

-----------

State of MN’s Aggregate Resource ‘i cmco e

-y Mapping Program pr pe, oo,
“ (MN Statutes Sec. 84.94 ) COLET  ITASCAT OLNISTED

AP OUT FOR REVIEW

|CC Project Area®

Identify and classify aggregate

N PROGRESS REQUESTED

resources to assist in local land use -’ S
ANABEC (Joint YELLOW

planning and aggregate resource  [)wror e

~ 1\ protection. STH;'?;O

LACIUUEU 1TOI1 0%, 74,
Mapped by Minnesota

Geological Survey
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- Meluap b
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* Funded by Minerals Coordinating Committee (MCC)
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Minneusta Deparsment of Mamara | Resources, Dhivision of Lands and Minerals, Direcsor Mary Vadis
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Presenter
Presentation Notes
So shown here is the current status map of the aggregate resource mapping program. You can see that most of the counties near the metro have been or are being mapped. Though there has been a recent interest to accelerate this mapping not only by all of the counties in Brown who are waiting to be mapped but also by a new joint venture with MN DOT to map 12 additional counties (click).


ACCELERATION....Proposal to Map 12- County Area

MN DNR AGGREGATE RESOURCE

ik MAPPING PROGRAM

Proposal to Map 12 Additional Counties

nnnnnnnnnnn

BELTRAMI

Can GIS model sand and g
resource potential using

Program’s 4 Potential

121 PROPOSED

CASS PINE

W WING TODD

ravel e

ON

Aggregate Mapping

:OMPLETED

existing datasets and achieve  movwes anscowman

/i ¥ . SANTI DODGE CARLTON*
LAY LE SUEUR FOND DU LAC
similar spatial results to the Jo o DESEER  meNmuLn
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Aggregate Resource Mapping i ourrorreview

ICC Project Area*

N PROGRESS REQUESTED

TEARNS BECKER
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KANABEC (Joint ~ YELLOW
= with Mn/DOT) MEDICINE
Mapped by Minnesota KANDIYOHI BELTRAMI
Geological Survey ST. LOUIS
REDWOOD
SIBLEY

LYON

* Funded by Minerals Coordinating Committee (MCC)

Map Created November 2010.
ta Department of Natural Resources, Division of Lands and Minerals, Director Marty Vadis
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Presenter
Presentation Notes
So this brings us to the main question that is the basis of my project. (click) More specifically Can I with the help of the DNR aggregate Geologists create a GIS model that can define sand and gravel resource potential classifications similar to that being accomplished by the aggregate resource mapping program’s geologists with their current methodologies? If successful this would be used as a tool to increase the speed in which counties are being mapped because the geologist mapping the aggregate potential has a head start as to where the significant and not significant sand and gravel resources are.  Before we move forward to fast let’s first understand how the aggregate resource mapping program maps sand and gravel resource potential. (click)


MN DNR’s Current Aggregate Mapping Methods (Simplified)

O

Collect digital and historical data
=|iterature review and digital data
(GIS) compilation for the project area.

dConduct reconnaissance field work
=Drive all accessible roads taking field
observations and inventorying gravel
pits.

(dStart constructing field maps

=Delineate surficial geologic landforms |

and label (point) with aggregate
resource attributes using Landsystems
Approach.

JdFieldwork- drilling
=Confirmation drilling in areas of
probable sand and gravel resources.
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Presenter
Presentation Notes
5 clicks. Read each one from handout. 
Seen here is the sand and gravel resource potential map for Olmsted County. So you know: High Potential (hp) is Dark Brown, Moderate Potential (mp) is Orange, and Low Potential (lp) is Tan. All the rest is considered limited potential.  Also of note the small black circles are field observations (GIS Dataset) and grey x’s which are County Well Index Wells with stratigraphic geologic information. The details of each of the potential classes are defined in a very detailed attribute table which can be best explained in a graphic on the following page: (click)


Developing the GIS Model for Sand and Gravel Resources

Selecting a project
area to develop and
apply the GIS model

QCarlton County, MN and
Fond du Lac Reservation

UMapped by Aggregate
Mapping in 2009

LUse the published map to
compare with the GIS model at
a 10-meter raster cell level.

S5t. Louis
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Presenter
Presentation Notes
(Click) The project area selected for the GIS model was (click) Carlton County, MN and the Fond du Lac Reservation, whose northern (click) boundary intersect southern St. Louis County. This area was selected because it was (click) mapped/published by the Aggregate Resource Mapping Program in June of 2009 and served well for (click) a comparative analysis with the GIS model at the 10-meter raster cell level. 


Development of GIS Model: GIS Vector Dataset Inputs

W

A total of 5 grids were developed and applied into
the GIS model using existing vector datasets.

Surficial geology of Carlton County and Fond du Lac
Reservation by Minnesota Geological Survey (MGS) (polygons)

SSURGO Soils of Carlton County, including, Southern St. Louis
County (polygons)

County Well Index (CWI) stratigraphy data (points)

Gravel Pits, Sand Pits, and Prospects; historic and current
(points)

Merged Layer: MGS Bedrock Outcrops and Lakes greater
than 5 acres (Polygons)

To create each grid the vector datasets were
compiled and reclassified using ArcGIS Desktop with
the aid of an aggregate geologist (Friedrich, H.)
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Development of GIS Model: GIS Vector Dataset Inputs

Grid 1: Surficial Geology — From Vector to Raster

Surficial Geology maps delineate glacial landforms such as
eskers, end moraines, and outwash channels. Some landforms
have a higher probability to contain significant sand and
gravel resources than others.

The Minnesota Geological Survey’s surficial geology mapping units
(Scale: 1:100,000) for model’s project area were reclassified and ranked
with a value between 0 and 10 by the aggregate geologist as the
mapping units relate to sand and gravel resource potential.

Surficial Geology Reclassification as

followed:

Limited Sand and Gravel Potential = 0-2
Low Sand and Gravel Potential = 3-4
Moderate Sand and Gravel Potential = 5-7
High Sand and Gravel Potential = 8-10
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Presenter
Presentation Notes
Grid 1, which is the heaviest weighted, was developed from the Minnesota Geological Survey’s Surficial Geology GIS data, sourced from their County Geologic Atlas Series. (click) read through remaining clicks.


Development of GIS Model: GIS Vector Dataset Inputs

Grid 1: Surficial Geology — From Vector to Raster

Surficial Geology Grid:
Sand and Gravel Ranked Index Valus LN A
See table 1 for value descriptions NN

Map Label

water
Qhp
outcro

Qab
Qat

Qwf

Qal
Qct
Qit
Qkt
Qll
Qlt
Qmt
Qha
Qmw
Qul
Qac

General Description

water feature
peat, other organic sediments

bedrock Outcrop
till deposits
till deposits
off-shore silt and clay lake
deposits
lacustrine deposits
till deposits
till deposits
till deposits
lacustrine deposits
till deposits
till deposits
floodplain alluvium
wave-washed till
sand, silt, and clay lake deposits
till, sand and gravel complex
till, sand and gravel complex
diversion channel deposits
till, sand and gravel complex
near-shore and deltaic sand
deposits
diversion channel deposits
outwash
outwash
terrace deposits
shoreline deposits
ice-contact deposits
outwash
ice-contact deposits
outwash
diversion channel deposits
diversion channel deposits
diversion channel deposits
till, sand and gravel complex
ice-contact deposits
diversion channel deposits
diversion channel deposits
diversion channel deposits
ice-contact deposits

Model Rank Index
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Presenter
Presentation Notes
The attribute table on the right is the reclassified surficial geology vector data. First field (click) is the map label given by the MGS, (click) second field is the general description of the map unit, and (third) is the model rank index inputted by the aggregate geologist. Note this interpretation is based on the published map that had detailed legend descriptions for each map label.  The vector data was converted to a grid on the Model Rank Index field at a 10-meter cell resolution, using ArcGIS.  The Grid is shown on the left. Darker means more potential for aggregate resources. 


Development of GIS Model: GIS Vector Dataset Inputs

Grid 2: SSURGO Soils— From Vector to Raster

SSURGO Soils Database provide the most detailed level of
soils information for identifying near surface sediments as
well as the parent material of the soils. The parent material in
general is the surficial geology.

The SSURGO Soil mapping units for this model’s were describing the
parent group material & geomorphic description (1:20,000). The units
were reclassified & ranked (0-10) by the aggregate geologist as the
mapping units relate to sand & gravel resource potential.

SSURGO Reclassification as followed:
Limited Sand and Gravel Potential = 0-2
Low Sand and Gravel Potential = 3-4
Moderate Sand and Gravel Potential = 5-7
High Sand and Gravel Potential = 8-10
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Presenter
Presentation Notes
Grid 2 was developed from the NRCS SSURGO SOILS Database (click) read through remaining clicks.



Development of GIS Model: GIS Vector Dataset Inputs

Grid 2: SSURGO Soils— From Vector to Raster

Parent Group Material Un
badrock outcrops
herbaceous organic material
water features
clayey lacustrine deposits
clayey till
herbaceous organic material over loamy
mossy organic material
organic material
organic material over dense loamy till
organic material over glaciofluvial
organic material over loamy material over
dense loamy till
organic material over loamy till
organic materials mixed with alluvium
alluvium
friable loamy till over dense loamy tilll
herbaceous crganic material over sandy
loamy and or silty material over loamy till
loamy and or silty material over loamy till
loamy material over dense loamy till
loamy till
silty lacustrine deposits
silty lacustrine deposits over loamy till
silty material over loamy till
stratified lacustrine
eolian sands
glaciolacustrine deposits
sandy material over loamy till
sandy outwash over clayey lacustrine
sandy outwash over loamy till
loamy material over sandy outwash
sandy outwash
loamy drift over sandy and gravelly
loamy material over gravelly outwash
sandy and gravelly outwash

Viodel Rank index
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Presenter
Presentation Notes
The attribute table on the right is the reclassified SSURGO Soils vector data. First field (click) is the parent group material mapping unit given by SSURGO, (click) and second field (click) is the model rank index inputted by the aggregate geologist. When interpreting the geologist consulted the data table along with a map of the parent materials. The vector data was converted to a grid on the Model Rank Index field at a 10-meter cell resolution, using ArcGIS.  The Grid is shown on the left. Darker means more potential for aggregate resources. 


Development of GIS Model: GIS Vector Dataset Inputs

Grid 3: CWI Stratigraphy — From Vector to Raster

L CWI Statigraphy table contains subsurface geologic information
on water wells (primarily) drilled in Minnesota. Drill depths very
from around 20 feet > 5000+ feet (exploration).

(1Database for this project area consisted of 16,049 stratigraphy
records.

(JEach record represents a three dimensional space (subsurface
elevation calculated) with a material attribute (clay, sand and
gravel, etc.).

There were 1,696 unique driller descriptions of the material.
These driller descriptions were reclassified to 73 unique material
descriptions.

The 73 unique material descriptions were reclassified & ranked
(0-10) by the aggregate geologist as the mapping units relate to
sand & gravel resource potential
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Presenter
Presentation Notes
Grid 3 was developed using the County Well Index Stratigraphy table. This data was modeled using IDW Interpolation tool and was kind of project within a project. I have left out a lot of the details due to time, anyway some background on how to create a modeled grid of the subsurface using well data… (click) read from slide, elaborate.


Development of GIS Model: GIS Vector Dataset Inputs

Grid 3: CWI Stratigraphy — From Vector to Raster

clay o}
UTable to right shows LU s
reclassified CWI T .
stratigraphy materials _— ;
silt 0
and Model Rank Index T T I 2
Dlvlap at rlght Shows boulderskoctlaﬁeifn;ravelfsand! 1
silt

the well locations and
data gaps.

LINOTE these records
resemble cylinders of
varying thicknesses,
materials, and depth

cobbles and clay/mud/silt
gravel and mud
loam
sand and clay/mud/silt
till
gravel and clay
gravel and organics
gravel and silt
gravel, clay, and rocks
sand
hardpan

gravel and hardpan
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stratigraphy in the I
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sand and gravel 10



Presenter
Presentation Notes
(Click) the next step was to rank the the stratigraphy materials, as seen in the table to the right.  The696 ranking was done by the aggregate geologist. (Click) First field in the table is the reclassified materials from 1696 to 73 (many of these were grouped together here for display purposes). Click the second field is the ranking score of 0-10.  (click) the map at the right shows the distribution of 3316 wells used in the project area. Notice the data gaps which is where is there is no well with one mile of another well. Each of these wells contains many stratigraphy records thus why the dataset I am modeling has 16,000 plus records. (Click) Read (Click) Read


Development of GIS Model: GIS Vector Dataset Inputs

Grid 3: CWI Stratigraphy — From Vector to Raster
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Presenter
Presentation Notes
So here is an extract of the stratigraphy records. The first 7 fields you see are the existing data taken from the MGS stratigraphy table.  Real quickly you see from right to left the RelateID (primary key or unique well id), depth to top (0 means it is at the surface, 40 means it is 40 feet below surface), depth to bottom (is the depth below the surface at the bottom of the record), driller_desc is the field that had 1,600+ unique descriptors of the material, lith_prim, lith_sec, lith_minor or primary, secondary, and minor lithologyies was the MGS interpreting the driller description  with a single material to three materials (show).
 
The next 8 fields (Click) are ones that I added so to create a final number that attempts to quantify each records sand and gravel potential. I will describe each field and then show you the calculation used for the final number. (click) Strat_mat  is my reclassified material based on MGS litho logy fields if they inputted them, if not, I would interpret or a geologist. SMR is the rank index of the material which I showed in the previous slide. TSM is the thickness of the material in feet which is simply the Depth to Bottom – Depth to top. OSM is the amount the overburden in feet which is the same as depth to top. Reason for these fields is that sand and gravel is of course easy to extract when close to the surface (less overburden) and also having a greater thickness. OSM description is a reclass of the overburden field used to generalize the overburden in the calculation. OSMR is just a numeric calculation of the OSM_DESC field. NONSIGV is either 0 or 1 value. A 0 value will basically give that record a final value of 0 because it means that the material rank is less than 5 and has greater than 50 feet of overburden. No need for these materials and too deep in the subsurface. 

(Click) the final field is CWI_SFV which is the CWI Final stratigraphy value, it is calculated by taking the material rank times the material thickness times whether there is a non significant value times the overburden rank. The overburden rank will reduce the total value as the overburden increases. Got all that?? 

(Click) read
(click) read


Development of GIS Model: GIS Vector Dataset Inputs

Grid 3: CWI Stratigraphy — From Vector to Raster
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Presenter
Presentation Notes
As just mentioned each well has a final stratigraphy value based on the calculations seen in the previous table. Shown here are three graphics relative to one cross-section. 
The top graphic (click) displays 11 well locations with their unique ids (cross-section graphic A), 
Cross-section graphic B (click) shows that same cross-section going over The Inverse Distance Weighted interpolation model using ArcGIS Spatial Analyst that was applied to each well location based on its final stratigraphy value (SFV). The darker the shading the higher one can expect sand and gravel generally speaking. 
(click) Cross-Section graphic C displays the surface elevation of the cross section and 50 feet below. Also you see the well’s individual stratigraphy records materials and rank. Note the darker shades of black have more sand and gravel type materials near surface and relatively thick.  What you are seeing on the right is most likely an outwash feature due to seeing more sand and gravel materials. Not so much on the left side. 


Development of GIS Model: GIS Vector Dataset Inputs
Grid 3: CWI Stratigraphy — From Vector to Raster

Intersect Analysis:
Mean SFV Value within Four
Classifications of Completed

Aggregate Resource Map

Limited Potential = 33
Low Potential = 85
Moderate Potential = 216
High Potential = 292

CWI Stratigraphy Grid: Interpolated Grid Values Ranked
Limited Potential = 0-2
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Presenter
Presentation Notes
Shown here is the final CWI Stratigraphy raster grid at 10-meter cell resolution. Note the Data gaps, seen in white, have been clipped out. As mentioned this is where there was no well within one mile of another well. Darker the colors the more probable of sand and gravel resource. The values 1-393+ were reclassified to a 0-10 scale so they could be integrated into the final model seen here (click). This reclassification was based on doing an intersect analysis displaying the average CWI locations/final stratigraphy values at each class of potential of the completed Carlton County Aggregate Resource Map completed by the MN DNR. The average values are shown here (click)


Development of GIS Model: GIS Vector Dataset Inputs

Grid 4: Identified Sand & Gravel Res. — From Vector to Raster

Ulidentified sand and gravel source points
of current and historic gravel pits, sand pits,
prospects, and aggregate related SSURGO
spot features

UThese features (points) were modeled
into a 10-meter grid using the kernel
density tool in ArcGIS. The sources of these
range from USGS, Mn/DOT ASIS database,
and SSURGO.

Kernel Density calculates the density of a
point in a circular neighborhood around the
inputted features. With this type of density
analysis the user can weight their inputted
features.

B

% Gravel Pits (248) and Sand Pits (3)
A MNDOT Sand and Gravel Prospects (191)
= SSURGO Aggregate Spot Features (609)
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Presentation Notes
Grid 4 – Identified Sand and Gravel Resources - Just read (four clicks)


. )
Development of GIS Model: GIS Vector Dataset Inputs >
Grid 4: Identified Sand & Gravel Res. — From Vector to Raster S
m
Kernel =
aterial or Pit Type Weiaht %
clay MNDOT prospects 1 e
no gravel MNDOT prospects 1 M
stony spot SSURGO spot features 2 (:(Q
| =
g sk bi:)ti;er e SSURGO spot features 4 JD>
* -_-j ’ 3. > o, sand MNDOT prospects 4 =2
S S sand pit USGS 4 O
:.'," i :Il‘ . sandy MNDOT prospects 4 ()
“‘ ‘l . . F ™ - x
Co { S, sandy spot SSURGO spot features 4 J<>
. " e granular Class 3 MNDOT prospects 5 L
« ° class 4 MNDOT prospects 6 -
- By » terrace deposits MNDOT prospects 7 m
;;' . * not indicated NMNDOT prospects 7 8
. * . class 5 MNDOT prospects 8 C
-

- o x
:. "' O ‘ gravelly spot SSURGO spot features 8 Q

- L] - " r
o % ) f' ’ ol ) . “"?- ice cohtact_a.nd esker MNDOT prospects 3 O
. g a & deposits - - 9
Kernel Density Analysis T L5E b SE ST Bib-pecE 2 o
of ldentified Sand Gravel IR A gravel MNDOT prospects 9 5
Resources: Density Grid A RN bf}’();’ sand and gravel msggi pL:OSZpSeCt'-S 10 >
Values Ranked RS S gravel pit o SSL]RGO.',Or 10 o



Presenter
Presentation Notes
The attribute table on the right is the reclassified identified resources vector point data. First field (click) is the material or pit type, (click) second field is the source of the data (USGS, MN DOT, SSURGO, etc), and (third) is the kernel weight value. Highest weights given to gravel pits or MN DOT prospects with sand and gravel listed in the attribute. Other prospects data were used that did not contain a good source of gravel to lower the background high values in a highly dense area. The kernel density analysis resulted in cell values from 0-152. The higher surface values indicate a geographic area of highly dense and weighted sand and gravel resource points.  The final modeled grid at 10-meter cell resolution was reclassified based on observations of kernel grid versus actual data points. The Grid is shown on the left. Darker means more potential for aggregate resources. 


Development of GIS Model: GIS Vector Dataset Inputs
Grid 5: Bedrock Outcrops and Lakes

LA merged vector
layer of bedrock
outcrops and lakes
(>5 Acres) were both
classified with a value
of 0

UThere is no
potential for sand and
gravel resources
where bedrock is
outcropping and
usually where there
are large lakes.
UThese would be use
to erase potential in
the final model.

i

O

A

A Value of O Equals Lakes or Bedrock Outcrops
I
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Development of GIS Model: Summing Weighted Grids

0=Lakesor{" 3 747,300,000
Bedrock Qutcropsi _ . ™7,

™% 0 .
C3 [

Final Grid = (Surficial Geology + SSURGO Soils + CWI Stratigraphy)
+ Identified Resources) (Lakes/Outcrops)

MGS Surficial Geology EiAK o

SSURGQ Soils e
Weight x8 Scale |17 ?f\a Weight x5 ccale B
1:600,000}, - ¥ 1:600,000
2 .ﬂ‘l"u\‘.a;_" :E-.# v J
F_‘g“. % ._-L\‘ 3 .?‘* i

U SR R e

CWI Stratigraphy

Rank Index x8 7
30 5! Rank Index x5
c3s8 30
c3 24 35
o 2 ¢33 10
o8¢ 10 ot 15
g 48 ot 20
% 56 ot 25
™ 72 s 30
4 =0 s 50

Identified Sand and

Gravel Resources

Weight x4 Scale :
1:600,000 .

Weight x3

Scale
1:600,000 =.

Rank Index x3

. h
. *s

3

3

[0}

C3

0% 12

o 15 Rank Index x4
o 18 .T' . o . g (1)2
“ o1 ) ’ y * “ 20
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Presentation Notes
The grids have been weighted and calculated using raster calculator. Now we sum them up also using raster calculator.


Development of GIS Model: Final Grid

Sand & Gravel Model Grid Calculation

(MGS Surficial Geology + SSURGO Soils +
CWI Stratigraphy + Identified Sand and
Gravel Resources)(Lakes or Bedrock Outcrops)

Sand and Gravel Model Grid
Stretched Values

High : 200

Low : O
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Presentation Notes
We end up with this. A 10-meter grid from 0-200. Higher the value the greater the potential for sand and gravel resources. Final step is to (click) compare the grid to the published sand and gravel resource map completed by the Aggregate Resource Mapping Program.


Development of GIS Model: GIS Grid Comparative Analysis

Seen here is the
published
Aggregate Map in
four classes of sand
and gravel
potential.
dConverted the

vector data to a 10-
meter cell grid
based on its
potential classes.

L Compare cell-to-
cell.

Reclassify model
scale of 0-200 to

potential classes
[] Limited Potential
[ Low Potential
P Moderate Potential
I High Potential
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Presentation Notes
Click
Click
Click
Click


Development of GIS Model: GIS Grid Comparative Analysis

ARMP :
. ARMP Paotential
Potential e
Description
Value

Limited Potential

Low Potential

Moderate
Potential

High Potential

Final
Moaodel's
Mean

20
115

Model's

Uin order to
reclassify the
modeled values (0-
200) to the needed
four classes the
ArcGIS Zonal Statistics
tool was applied.
LZonal statistics was
able to determine the
mean, median, and
Standard deviation
for the final model
cells that fell into one
of the four potential
classes from the
completed map.
UThis is show in the
table to the left.
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Presentation Notes
Click, Click, Click
This analysis was then used to reclassify the values from 0-200 to 1-4.  (click)


Development of GIS Model: GIS Grid Comparative Analysis

)
wn
ARMP oo . Final Einal UThe range of values g
Potential s Model's Model's selected for )
Value Description Mean  SDEV P =
4 reclassification can be =
seen in the table at the o)
Limited Potential bottom left. =
Lav Potentis QZonal statistics was L
o Z
| applied on the new S
Moderate 90 reclassed modeled grid >
Potential =
High Potential | 115 MELEs I =
1 otentia
U The results are shown Q
Final Sand and Final Sand and in the table below. J<>
Percent of
Gravel Model  Gravel Model L
Total Area : ‘
Reclassed Value Range of Values AR Final Final P
Potential ARMP Potential Model's Model's m
1 0-49 63.17% ?},:lr;;a Description  Reclassed (1- Reclassed 8
50-85 27.23% 4) Mean SDEV =
1 Limited Potential 1.15 0.37 g
2 Low Potential 1.92 0.72 -
T ; il - zZ
Moderate | =
oderate >
3 Potential 2.68 0.88 =

4 High Potential 3.35 0.78




Development of GIS Model: GIS Grid Comparative Analysis

Final Sand and Final Sand and
Gravel Model Gravel Model
Reclassed Value Range of Values

Percent of
Total Area

ARMP
Potential
Value

Percent of
Total
Area

ARMP Potentia
Description

Limited Potentia 67.01%

28.56%

Low Potential

oderate
Potential

High Potential

(Note the field
percent total area
and visually
compare it to the
published
aggregate data in
the table below.
See similarities?
Qit is very
important to note
how much area is
taken up in the
project area by
nonsignificant
potential (limited
and low).

U 90-95%
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Development of GIS Model: GIS Grid Comparative Analysis

ARMP
ARMP' ~  RMP Potential Potential [REIIEREICHEI TR - e
VeLEnLE Description ~ Percent of  Reclassed (1-4) Equal to Not Equal to
Value P ARMP Value ARMP Value
Total Area

Limited o
L Potential b7

1 (0-49) 86% 14%

2 Low Potential 28.5% 2 (50-85) _ 54% 46%

Moderate

0, : 0, 0,
3 Potential 3.0% 3 (86-115) 39% 61%

4 High Potential 1.5% 4 (116-200) 54% 46%

In total 75% _of the final model grid cell values equaled the same
ARMP cells when analyzing by the four classes.

ARMP
ARMP A RMP Potential Potential IRERRTIEGSII e e
Faentsl Description ~ Percent of  Reclassed (1-2) Equal to Not Equal to
Value P ARMP Value ARMP Value
Total Area
Nonsignificant o 5 .
1(7o0r2) Potential 95.50% 1 (0-85) 94% 6%
I opa) DmGENE 4.50% 2 (86-200) 66% 34%
Potential ’

In total 93% of the final model grid cell values equaled the same
ARMP cells when reclassifying the 4 values down to two classes
(significant and nonsignificant)

Uin order to do a
cell-by-cell
comparison of the
model vs. the
published map,
ArcGIS raster
calculator was
applied

UThe calculator
was able to
deliver a count of
where the final
model cell was
equal to the
aggregate
mapping cell at
the same location.
UTwo tables were
created to display
the results
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Development of GIS Model: Finally the visual comparison...

[] Limited Potential
[ Low Potential
P Moderate Potential
I High Potential
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Presentation Notes
The project 


Development of GIS Model: Finally the visual comparison...

(JSand & Gravel Model

Sand & Gravel Model Grid Calculation

(MGS Surficial Geology + SSURGO Soils +
CWI Stratigraphy + Identified Sand and
Gravel Resources)(Lakes or Bedrock Outcrops)

Sand and Gravel Model Grid
Range of Values

[]10-49

[] 50-85

M 8-115

m 116 - 200
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Presentation Notes
The project 


Development of GIS Model: Was it worth it?

JThe model did well, however it can not replace the level of detail
in digital data creation (attributes), confirmation drilling, and the
geologist expert interpretation when digitizing landforms using air
photos.

(JThe model can however, and has been, a tool to apply before the
geologist begins a new project.

dIn a sense the model is doing a lot of the interpretive geologic leg
work prior to beginning a project.

(JThe model can be useful in the field and during drilling to focus
the geologist field work and time to significant sand and gravel rich
areas.

Lastly the project geologist has a modeled grid to assist with or
confirm their interpretations when delineating sand and gravel
potential.
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The project 


Development of GIS Model: Thank You

(JQUESTIONS

dThanks to the SMUMN GIS Staff
for all their help

dThanks to Hannah Friedrich, the
aggregate geologist, who help me
rank and weight the modeled
grids.
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