


Continuing Education (CE)Credit

Recertification Credit forms for CE credit can be collected 
from the registration deskon Thursday.

Housekeeping

ÅThe conferenceproceedingswill be available 
approximately8 weeksafter the conference.

ÅPleasesilenceyour electronicdevices

ÅAttendanceat thisconferencecounts toward GIS 
Professional (GISP) Certification andRenewal.



Agricultural Land Valuation in Mountrail County, ND



Starting out

What is very unique about this 
picture?

Hint ς!Ǉƻƭƭƻ мм Ψ9ŀƎƭŜΩ ƭǳƴŀǊ ƭŀƴŘŜǊ 
returning to command module from 
the historic first moon walk

The astronaut who took this photo ς
command module pilot Michael 
Collins, is the only human, alive or 
dead that isn't in the frame of this 
picture, 1969



Introduction - Our Journey

Quick Bio

Class 1 Property Assessor in Mountrail County ςrelatively new to role

Previously ςcomplex systems integrator / consultant

Certified Information Systems Auditor (CISA) ςISACA ςInformation Systems 
Audit and Control Association

Where / what is Mountrail county?

A few pictures

ά¢ƘŜ .ŀƪƪŜƴέ ςoil & natural gas production

Ag Land Valuation ςa little history and lots of work

Maps, numbers, spreadsheets

What we did and where we are



OKé  the ófamôé



Mountrail County, North Dakota

9th largest County by sqmi -1,824

Population ς10,265 (2017 Census est)

Density ςapprox. 5.6 persons per sqmi



What does Mountrail look like?



The Bakken - North Dakota is #2 Oil Producer in US



The Bakken



Winter Tempsé 

Uffda ..



Valuation in Mountrail - 2018 Values

Assessment 
Code* Description Parcels Parcel % True & Full Value Value %

101 Agricultural 8,946 59.3% $462,571,200 29.3%

201 Residential 3,331 22.1% $385,144,700 24.4%

233 Commercial 880 5.8% $694,445,700 44.0%

250 Vacant Land 1,931 12.8% $37,875,100 2.4%

Total 15,088 $1,580,036,700

*NOTE:  Centrally assessed properties are not included in the list



ND Century Code - ñthe Lawò

North Dakota Century Code (N.D.C.C.) §57-02-
27.2(8)(a) in part provides: In determining the relative 
value of each assessment parcel, the local assessor shall 
apply the following considerations, which are listed in 
descending order of significance to the assessment 
determination:

Soil type and soil classification data from detailed or general 
soil surveys

The schedule of modifiers that must be used to adjust 
agricultural property assessments within the county as 
approved by the state supervisor of assessments under 
subsection 9

Actual use of the property for cropland or non-cropland 
purposes by the owner of the parcel.



Basically Two Methods
Must be based on soil type ςdetailed or general

Soils information from NRCS ςNational Resources Conservation Service ςUS Dept. of 
Agriculture

Implement NDSU average values by NRCS soil type for Agricultural land valuation

State Tax Dept. Ag Land valuation guide& Certification guide

мΦ  άBreakpointέ ςgeneralized use    άtǊƻŘǳŎǘƛǾƛǘȅ LƴŘŜȄέ

.ŜǘǘŜǊ ǉǳŀƭƛǘȅ ǎƻƛƭǎ ŎƻƴǎƛŘŜǊŜŘ άŎǊƻǇƭŀƴŘέ

[ƻǿŜǊ ǉǳŀƭƛǘȅ ǎƻƛƭǎ ŎƻƴǎƛŘŜǊŜŘ άƴƻƴ ŎǊƻǇƭŀƴŘέ

Much Simpler to implement

нΦ  άActual Ag Land Useέ ςuse GIS to map land use acres

More complex and time consuming to implement ςmost precise



North Dakota Ag Land Valuation Overview

NDSU Ag Land

Production Value 2018 

Average Ag - $454.62

Cropland - $692.46

NonCrop - $156.54

2019 Average Ag Land Values

Problem: How to make

Allocation Equitable?

Need to know how

many crop and 

noncrop acres,

other types of land 

How much to 

Where?

NDSU Ag Values

Mountrail Ag 

Acres

1,048,451.07

X    $454.62

=    

Ag Acre Total Value

$476,646,825  

at 100% Threshold

ND Tax Dept

ά/ŀǇƛǘŀƭƛȊŜŘ ŀǾŜǊŀƎŜ 
annual ƎǊƻǎǎ ǊŜǘǳǊƴέ



Productivity 
Index (PI) or 

AUM (noncrop)

Land Valuation ς
ά/ǊƻǇƭŀƴŘέ

Land Valuation ς
άNonCropέ

95 $917 -- N/A --

90 $880 -- N/A --

80 $770 -- N/A --

70 $688 -- N/A --

60 $578 -- N/A --

50 $486 -- N/A --

49 -- N/A -- $217

40 -- N/A -- $178

30 -- N/A -- $132

20 -- N/A -- $89

10 -- N/A -- $40

0 -- N/A -- $15

Breakpoint Method - 2017 Valuation

2017 Ag Values
Average Ag - $458.53

Crop - $678.66
NonCrop- $147.91

Breakpoint

Better Soils

Poorer Soils

Note the Difference 
between Soil Types 

- $269

Cropland

Non-
Cropland



2017 Breakpoint Method Implemented ï

Processed New Ag Land Values

Different method for the county ςchanged historical Ag Land values

Updated 8,900+ parcels

b5 άbƻǘƛŎŜ ƻŦ LƴŎǊŜŀǎŜέ ςapprox. 3,000 letters sent out

$3,000+ increase in valuation AND10% or more of previous value

Minimal communication with public ςone small article in paper

όƻǳǊ άōŀŘέύ

Result?

Confusion, some angst, some happy ςsome *VERYϝ ǳƴƘŀǇǇȅ ǾƻŎŀƭƭȅΧ



Contention!
May 10, 2017 Paper

May 24, 2017 Paper

May 31, 2017 Paper



Ag Land Valuation

Each parcel has various soil types within it

9ŀŎƘ ǎƻƛƭ ǘȅǇŜ Ƙŀǎ ŀ άtǊƻŘǳŎǘƛǾƛǘȅ ƛƴŘŜȄέ ŀǎǎƻŎƛŀǘŜŘ

IƛƎƘŜǊ tLΩǎ Ґ ōŜǘǘŜǊ ǎƻƛƭ

IƛƎƘŜǊ tLΩǎ ƘŀǾŜ ƘƛƎƘŜǊ Ϸ ǾŀƭǳŜ ŀǇǇƭƛŜŘΣ ƭƻǿŜǊ tLΩǎ 
have a lower $ value applied

2017 Mountrail used ND State approved 
ΨōǊŜŀƪǇƻƛƴǘ ƳŜǘƘƻŘΩ ƛƴ ǎŜǘǘƛƴƎ ǾŀƭǳŜǎ ςdid not use 
actual use

June 2017 - County Board of equalization voted to 
utilize actual land use for valuation

Example Section



ñHow do we do thisé.?ò

August-September 201820Township Review

A Year and a Half Agoé.



Actual Land Use ïBounding the Problem
Much to keep track of:

Mountrail County Comprised of
55 Townships ς7 cities
1,803 Sections
1,048,451.07 Ag related acres
8,946 Ag related parcels
2,200 Ag related parcel owners
147 Soils Codes - $ values applied

Where are those soils?

How is each parcel being used?
Cropland
Non-Cropland
Farmstead
Commercial
Gravel Pit
Roads
Oilwell Sites
Saltwater disposal

Answer? ςutilize a GIS system

Problem ςwe were VERYnew to GIS

Education needed ςour office AND
our constituents



Detailed Project Planning

Encompassed all facets of Project

Discovery

Solution Selection

Pilot project efforts

Drawing & Township Reviews

Tax System Updates

County Commissioner approval



Overall Plan
GIS Software in House ςArcMAP

ArcMap Publisher, Sidwell FARMS

Soils Committee Formed 

Drawing Ruleset Defined and Approved 

Valuation Ruleset Drafted and Approved

о ΨǇǊŜ-ǇƛƭƻǘΩ ¢Ŝǎǘ {ŜŎǘƛƻƴǎ 5Ǌŀǿƴ ōȅ {ƛŘǿŜƭƭ Co. ςGIS vendor

Review of various areas within County for potential 
ΨŎƘŀƭƭŜƴƎŜǎΩ ƛƴ ŘǊŀǿƛƴƎ ƻŦ ǎŜŎǘƛƻƴǎ

i.e. Non-cropland areas within cropland ςwhat size to draw down 
to?   ƛΦŜΦ άRockpilesέΧ

Pilot Township Drawn In and Reviewed

/ƻǳƴǘȅ ŘǊŀǿƴ ƛƴ ōȅ Ψ¢ƛŜǊΩ



Drawing Ruleset Example - Oilwell Sites
ND Century Code ςάAg property used for oil, natural 

gas, or subsurface minerals must continue to be assessed 
as Ag propertyŦƻǊ ǘƘŜ ǊŜƳŀƛƴŘŜǊΧΦέ

Challenge:  Was it cropland or  noncropland before?

Some parcels found oil sites partially on crop land, partially on 
non-cropland 

Very difficult to manage acres

Simplified Approved Decision ςall oil site acreage will 
be valued as non-cropland based off soil types 
underneath oil site (includes road leading to oil site)



Farmsteads and Modifiers
CŀǊƳǎǘŜŀŘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ Ψƴƻƴ-ŎǊƻǇΩ ŀƴŘ ŀǊŜ 

valued at non-cropland value based off soils under 
farmstead

With Actual Land use ςmodifiers are not
necessary and are not used

With breakpoint method, modifiers could be considered 
and are used for cropland areas only

Rocky* Very Rocky* Salinity*

Non-Productive Obstacles Multiple Factors

Irregular Field Trees Inaccessibility

Electrical Transmission 

Lines

Public Road Brush & Ponding

Abandoned Railroad Oil Well Site Non-Tilled

Pasture Non-Cropland Drain Ditch

Marsh Land Use (?) Easements

*Items handled

By NRCS 

Soil Survey



Land Valuation Ruleset

GIS Item Valuation Method

Cropland Cropland values - Productivity Index (PI)

Non Cropland Noncrop values ïbased off  AUM (Animal Unit Month) calculation

Farmsteads Noncrop values

Oilwell Sites Noncrop values

Salt Water Wells 1) Commercial wells @ Commercial Values (Tax Dept)

2) Private Wells @ Noncrop values

Taxable Rural Residence 2 Acres at $2,000 / acre

Roads $0 for Right-of-Way acreage of TWP Certified Roads, County Roads, State 

Highways

Commercial Land / Structures Commercial Values (Tax Dept)

Gravel Pits Commercial Values (Tax Dept)

Non-Ag (vacant land) Vacant Land Values (Tax Dept)



Overview of Drawing Process

Åо άtǊŜ-tƛƭƻǘέ {ŜŎǘƛƻƴǎ
ÅBefore Contract

ÅUsed for Developing Drawing Ruleset

ÅPilot Township ςRat Lake
Å*VERY* Precise ς98.5% !

ÅTiers 1 ς8

ÅUsed 2016 NAIP* Photography
Åά5Ǌŀǿ ǿƘŀǘ ǘƘŜȅ ǎŜŜέ

ÅNo interpretation

ÅάhƴŎŜ ŎǊƻǇǇŜŘ ŀƭǿŀȅǎ ŎǊƻǇǇŜŘέ нл ȅŜŀǊ ōȅ 
Mountrail County

(*NAIP ςNational Agriculture Imagery Program)



What it looks likeé

ÅLeft ςSection with NRCS Soil Layer

ÅRight ςSame section with Actual Use drawn in

ÅTypes ςCropland, non-cropland, Residential, Roads, Oil Sites, others

Note Portion
Of Oil Well site



Project Drawing and Review

All phases start ςJuly 2017
3 Sections ςάtǊŜ-tƛƭƻǘέ

Pilot Section

Drawing by Tier

Tier Deliveries Started Fall 2017
Department Review section by section

Township Reviews Started late Fall 2017
Section by Section

Total Tier county delivery ςFeb 2018
Township by Township Reviews ongoing

Final Township Review September 2018

2017 Aerial Photography Reviews-Update
Completed December 2018

Cropland Green

NonCropland Beige



Envisioning Data é.  An Idea!             NRCS Soils Info
Map unit 
symbol

Map unit name PI Acres in AOI

C2A Tonka silt loam, 0 to 1 percent slopes 42 5,040.90

C3A
Parnell silty clay loam, 0 to 1 percent 
slopes

20 20,932.00

C5A
Southam silty clay loam, 0 to 1 percent 
slopes

5 12,561.50

C6A
Tonka -Parnell complex, 0 to 1 percent 
slopes

80 22.2

C64C
Wamduska, west -Mauvai complex, 1 to 
9 percent slopes

32 15

C75A
Vallers loam, moderately saline, 0 to 1 
percent slopes

37 3,237.70

C132B
Williams -Zahl loams, 3 to 6 percent 
slopes

76 168,009.50

C132C
Williams -Zahl -Zahill complex, 6 to 9 
percent slopes

56 99,634.10

C135C
Zahl -Williams -Zahill complex, 6 to 9 
percent slopes

56 1,706.80

C135D
Zahl -Williams loams, 9 to 15 percent 
slopes

43 201,198.10

C148C
Williams -Zahl -Parnell complex, 0 to 9 
percent slopes

51 104.6

C149B
Williams -Bowbells -Tonka complex, 0 to 
6 percent slopes

79 475.8

C153E
Zahl -Max loams, 15 to 25 percent 
slopes

39 4,003.70

C154C
Zahl -Williams -Bowbells loams, 3 to 9 
percent slopes

60 122,042.40

C155E
Zahl -Max -Arnegard loams, 9 to 25 
percent slopes

36 400.2

C155F
Zahl -Max -Arnegard loams, 15 to 60 
percent slopes

25 28,940.40



Soil Code óProductivity Indexô
North Mountrail County with NRCS Soils Layer

Map unit 
symbol

Map unit name PI Acres in AOI

C2A
Tonka silt loam, 0 to 1 percent 
slopes

42 5,040.90

C3A
Parnell silty clay loam, 0 to 1 
percent slopes

20 20,932.00

C5A
Southam silty clay loam, 0 to 1 
percent slopes

5 12,561.50

C6A
Tonka -Parnell complex, 0 to 1 
percent slopes

80 22.2

C64C
Wamduska, west -Mauvai complex, 
1 to 9 percent slopes

32 15

C75A
Vallers loam, moderately saline, 0 
to 1 percent slopes

37 3,237.70

C132B
Williams -Zahl loams, 3 to 6 
percent slopes

76 168,009.50

C132C
Williams -Zahl -Zahill complex, 6 to 
9 percent slopes

56 99,634.10

C135C
Zahl -Williams -Zahill complex, 6 to 
9 percent slopes

56 1,706.80

C135D
Zahl -Williams loams, 9 to 15 
percent slopes

43 201,198.10

C148C
Williams -Zahl -Parnell complex, 0 
to 9 percent slopes

51 104.6

C149B
Williams -Bowbells -Tonka complex, 
0 to 6 percent slopes

79 475.8

C153E
Zahl -Max loams, 15 to 25 percent 
slopes

39 4,003.70

C154C
Zahl -Williams -Bowbells loams, 3 to 
9 percent slopes

60 122,042.40

C155E
Zahl -Max -Arnegard loams, 9 to 25 
percent slopes

36 400.2

C155F
Zahl -Max -Arnegard loams, 15 to 
60 percent slopes

25 28,940.40



Soil Code by NRCS Productivity Index

Symbology - PI Breakdown

Å0-Blue-Water

ÅPI - 10 Step Color change

ÅAbove 50 varying shades of green



Compare to Actual 
Land Use


