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PREFACE

In 1974 | was working as a mapper for Washington County. In that year 1 took a trip
around Utah to find out how mapping was done in other counties. My visit to eight
counties revealed a wide variety of maps and mapping techniques. Some counties
attempted to map as exactly as their equipment, calculators and survey monuments would
allow. Other maps were drawn out of scale and were only valuable as rough references.
Neatness in lettering ranged from very professional to rough hand lettering. Each county
was doing the best it could with the monies available for equipment and mapping
personnel.

Shortly after that trip, | left both mapping and the state. When | returned in 1978
to Utah County | found that there had been a new development in mapping in the state.
The State Tax Commission had realized the difficulty of assessing taxes using the
counties’ ownership maps that existed then state wide. They took the matter to the
legislature to obtain funding for a state wide project to redraw ownership maps. A plat
standards committee was formed and mapping standards were established by the
committee to help fulfill the mandate of the legislature. $250, 000 per year was
appropriated to fund the map redraw project statewide. An amount of $50.00 was paid to
the counties for each map redrawn to the newly established standards. Most counties took
advantage of the funding and either completed or nearly completed the redrawing of their
maps over the period that the redraw project was funded. This project greatly improved
the quality of maps in the state.

Many improvements were realized in the redrawn maps:

1. Maps were constructed on a durable, reproducible medium - mainly mylar
(but some on linen).

2. Permanent features were lettered mechanically and in ink (ie., map
headings, subdivisions, street names, monuments, lakes, rivers, railroads,
etc...).

3. With better drafting equipment , computers and calculators more accurate
maps were made.

4. Standard symbols, line weights and scale were employed to produce maps

that were more readable and easier to interpret.

It should be mentioned that the plat standards committee established some
standards which were taken directly from the IAAO (International Association of Assessing
Officers) standards book. Many of those standards, which were created to accommodate
the eastern states, do not have application to mapping in Utah, as for example, the use of
aerial photos to determine property lines rather than deed records. Also some lines and
symbols were required which would produce a topographic map and make it difficult to
determine ownership boundary lines. Fortunately most counties ignored these problem
requirements and produced maps that are clear and concise.

In 1984 State funding for the map redraw program ceased. Many counties had
completed their redrawn maps and many others counties, seeing the value of the redrawn
maps, continued the redraw projects at their own county’s expense.
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In 1895, in an attempt to do away with inactive standing committees, the State
Legislature repealed, along with others, the statute which created the state plat standards
committee. With out a current committee, there is no mechanism to “fix" problems that
exist with the original plat standards. There is no State funding as an incentive to meet
the old state plat standards. Generally, Recorders in Utah are currently applying
reasonable and workable mapping standards to their constructions of maps.

This 1997 revision of the study manual for cadastral mapping technology has
deleted the section on state plat standards. The 1989 edition of the manual has a section
on computer assisted mapping. Since the technology in this section is obsolete, it has
been deleted from this manual.

Currently, a number of counties are using computers to assist them in constructing
their ownership maps. At least four different computer mapping programs are being used
at the present time. They all use coordinate geometry and the programs range from basic
line and label mapping (C.A.D.) to sophisticated G.1.S. (Geographic Information Systems).

As [ discussed this new computer software dimensions in mapping with the other
Recorders, we felt that there should be two levels of Certified Cadastral Mappers. Those
who pass the basic course outlined in this manual and those who pass the basic course
and also demonstrate computer mapping skills. Those who receive the Cadastral Mapping
Certificate and have demonstrated the additional computer mapping skills will have the title
“Computer Mapping Specialist” added to their “Certified Cadastral Mapper” certificate.
This will reflect the enhanced skill level.

Those Recorders who are using computers to produce maps for their office will
need to develop a manual on their specific computer mapping system. The Recorders will
need to administer a test of their own making which their mappers must pass to
demonstrate competency in the use of their mapping equipment.

The section of this manual on real estate law has been updated to reflect current
laws. The section on title searching and drafting will remain the same as in past editions.
The section on surveying and mapping has been updated and enlarged to include sections
on G.P.S., G.I.S,, metric, the division of a section of land and survey accuracy.

The section on mathematics has been, by far, the most difficult discipline for most
people to grasp. It has been enlarged to include a more gradual approach and
incorporates step by step solutions to the math problems. The formula used to perform the
intersection of two lines is quite complex and goes beyond the intent of this section which
is to teach basic trigonometry and mathematic functions to solve mapping problems. The
formula will be included for reference only.

| hope this new addition of the Study Manual for Cadastral Mapping Technology will

be informative.

Randall A. Covington
Utah County Recorder
Chairman - Cadastral Committee



INTRODUCTION

Most people working in a technical discipline have the support of a professional
organization. That organization lends support to the individual by assisting in some or all
of the following:

1. Provide training.

2. Establish standards for performance and certification.

3. Introduce new technologies through continuing education and periodic
publications. -

4, Provide assistance to help find employment.

On June 26, 1981 the Utah Association of Country Recorders met in Park City and
determined that in order to meet the professional needs of Cadastral Mappers in their
offices, the Recorders needed to create a professional training program. This was the first
step in creating a professional organization. Over the years since then many people have
worked to help produce and revise this manual, the examination and training associated
with it.

The following persons have worked on committees which have been instrumental
in getting the manual where it is now: (Some individuals worked on more than one writing
of the manual but they are only mentioned once.)

1982 - Original publication of the manual
Jon Freston - Weber County Recorder
Dan Edwards - Private Consultant
Michael Gleed - Cache County Recorder
Glen Acomb - Chief Deputy Salt Lake County Recorder
Nina Reid - Utah County Recorder
Carol Dean Page - Davis County Recorder
Herb Bentley - Washington County Recorder
Berry Lund - Mapping Supervisor Salt Lake County

1989 Revision
Doug Crofts - Weber County Recorder
Joe Dean Huber - Wasatch County Recorder

1997 Revision
Dixie Swasey - Emery County Recorder
Russell Shirts - Washington County Recorder
Randy Simmons - Uintah County Recorder
Les Barker - Garfield County Recorder
Jim Ashauer - Davis County Recorder
Randall Covington - Utah County Recorder
Rodney Campbell - Assistant Utah County Recorder
Dixie Matheson - Iron County Recorder



Committee Report

This committee was established by the Utah Association of County Recorders at the
State Association of County Officials Convention at Park City on June 26, 1981. In June
1987 the committee met again to initiate needed changes. The 1989 revised edition
resulted from that meeting.

Committee Statement

It is strongly recommended by this committee that the word plat as it applies to
individuals, such as Platman, Platter, Plat Specialist, etc... be abalished, and in its place
the title Cadastral Mapper be used. Upon certification, such individuals will be formally
referred to as Certified Cadastral Mappers or C.C.M. this title more accurately describes
the function done by these individuals.

This committee also recommends the following:
Committee Name

Cadastral Mapping Certification Committee
of the Utah Association of County Recorders

Function

1. Prepare the requirements for a certification program in Cadastral Mapping
Technology.

Prepare a study manual for Cadastral Mapping Technology.

Organize and conduct training seminars for certification.

Administer the examination.

Plan workshops to introduce new technologies and advanced training.

abhwN



Certification Requirements for Cadastral Mapping Technology

1. This certification will be limited to members and associate members of the Utah
, Association of County Recorders.
2. One year of experience in Cadastral Mapping with any Utah State County Recorder.
This experience must be certified by a County Recorder.
3. Submit to the Certification Committee a copy of an ownership map drawn to the

specifications of the State Plat Standards with sufficient detail to display acceptable
drafting skills and mapping procedures. This map must be certified by a County
Recorder as to it's authorship.

4. Pass a 2 part examination with a test score of 70% of hlgher on each part. This
examination covers the following:

Part 1
Real Estate Law
Drafting
Surveying and Mapping
Part 2
Mathematics
Title Searching

w>» Oowp

This examination may be given and supervised by any County Recorder in the State of
Utah, and forwarded to the Cadastral Mapping committee for correction, review and
scoring.

Any individual failing either part of the examination will not be eligible to take the
examination again for a period of 6 months. At that time the individual will only be required
to pass that part of the examination that was failed.

After successful completion of the examination, individual will be issued a certificate of
completion in Cadastral Mapping Technology by the Association of County Recorders.

After meeting all the above requirements, 1 through 4, individuals will be issued certificates
with the designation of “Certified Cadastral Mapper” by the Utah Association of County
Recorders.

In counties which use a computer to accomplish their mapping, the mapper may also
complete the computer mapping test prepared and administered by his\her County
Recorder. This qualifies him\her to receive the additional distinction of a “Computer
Mapping Specialist”.



Recommended Certifications for County Recorders

| Hereby Certify That

Has Year(s) Experience in Cadastral Mapping in this Office.
Witness My Hand and Seal

Date County Recorder

(Seal)

| Hereby Certify That this Ownership Map Was Drawn

By -
Witness My Hand and Seal o
Date County Recorder
(Seal)
| Hereby Certify That Has

Completed the Cadastral Mapping Technology Examination in My Office Within the
Prescribed Time Limit.

Witness My Hand and Seal

Date County Recorder

(Seal)

| Hereby Certify That Has Fulfilled

The Qualifications and Demonstrated Competency in Computer Aided Mapping for this
County.

Witness My Hand and Seal

Date County Recorder

(Seal)




ELEMENTS OF
REAL ESTATE LAW

FOR CADASTRAL MAPPERS

Prepared by
Glen Acomb (1982)
Chief Deputy
Salt Lake County Recorder

Updated by
1997 Cadastral Mapping Committee



Title 17 Counties

17-21-2. Ownership plats.

In all counties the county recorder shall prepare and keep present-ownership maps and
plats drawn to a convenient scale, which shall at all times show the record owners of each
tract of land in the county, together with a description of such tract. The county recorder
may not be required to trace any title back of apparent ownership as of February 6, 1899

at 12:00 noon.
1986

Conveyance Documents
Title 57 Real Estate

57-1-3. Grant of fee simple presumed.
A fee simple title is presumed to be intended to pass by a conveyance of real estate,

unless it appears from the conveyance that a lesser estate was intended,
1953

57-1-12. Form of warranty deed - Effect.
Such deed when executed as required by law shall have the effect of a conveyance in fee
simple to the grantee, his heirs and assigns, of the premises therein named . . . with

covenants from the grantor . . .
1983

57-1-13. Form of a quitclaim deed - Effect.

Such deed when executed as required by law shall have the effect of a conveyance of all
right, title, interest and estate of the grantor in and to the premises therein described and
all rights, privileges and appurtenances there unto belonging, at the date of such

conveyance.
1963

57-1-28. Sale of trust property by trustee - Payment of bid - Trustee’s deed
delivered to purchaser - Recitals - Effect.

2. The trustee’s deed shall operate to convey to the purchaser, without right of

redemption, the trustee’s title and all right, title, interest and claim of the trustor and

his successors in interest and of all persons claiming by, through or under them, in

and to the property sold.
1985



Recording of Documents

Title 17 Counties

17-21-10. Judgements affecting real estate.

The recorder must, when filed with him for that purpose, record in the record of deeds
certified copies of final judgements or decrees partitioning or affecting the title or
possession of real property any part of which is situate in the county of which he is

recorder.
1953

17-21-11.  Notice imparted by recording.
Every such certified copy from the time of fi I|ng the same with the recorder for record
imparts to all persons of the contents thereof . . . as if such copy were a duly recorded

deed, grant or transfer.
1953

Title 57 Real estate

5§7-3-1. Certificate of acknowledgment, proof of execution, jurat, or other

certificate required - Notarial acts affecting real property.

1. A certificate of the acknowledgment of any document, or of the proof of the
execution of any document, or a jurat as defined in Section 46-1-2, or other notarial
certificate containing the words “subscribed and sworn” or their substantial
equivalent, that is signed and certified by the officer taking the acknowledgment,
proof, or jurat, as provided in this title, entitles the document and the certificate to
be recorded in the office of the recorder of the county where the real property is

located.
2. Notarial acts affecting real property in this state shall also be performed in
conformance with Title 46, Chapter 1.
1989
57-3-4. Certified copies entitled to record in another county - Effect.

Whenever a document is of record in the office of the county recorder of any county, a
copy of the record of the document certified by the county recorder may be recorded in the
office of the county recorder of any other county. The recording of a certified copy in the
office of the county recorder of another county has the same force and effect as if the

original document had been recorded in the other county.
1988



Title 78 Judicial Code 10

78-25-9. Writings, how proved.
Any writing may be proved either:

1.
2.
3.

By any one who saw the writing executed;
By evidence of the genuineness of the handwriting of the maker; or
By a subscribing witness.

1953

Subdivision Plats

RED FLAG - Watch for municipal and county ordinances.

Section 17-27-801 through 811 for counties are very similar to sections 10-9-801
through 811 for cities. Section 10-9- 804 is considerably different and is included.
Section 10-9-805 is somewhat different.

Title 17 Counties

17-27-801. Enactment of subdivision ordinance.

17-27-802. Preparation - Adoption

17-27-803. Amendments to subdivision ordinace.

17-27-804. Plats Required

1.

Unless exempt under Section 17-27-806 or 17-27-103.1, whenever any lands are

divided, the owner of those lands shall have an accurate plat made of them that

sets forth and describes:

a. All the parcels of ground divided, by their boundaries, course, and extent,
and whether they are intended for streets or other public uses, together with
any areas that are reserved for public purposes; and

b. All blocks with lots intended for sale, by numbers and their precise length
and width.
a. The owner of the land shall acknowledge the plat before an officer

authorized by law to take the acknowledgment of conveyances of real estate.

b. The surveyor making the plat shall certify it.

C. The county legislative body shall approve the plat as provided in this part.
Before the legislative body may approve a map or plat, the owner of the land
shall provide the legislative body with a tax clearance indicating that all
taxes, interest, and penalties owing on the land have been paid.
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K After the plat has been acknowledged, certified, and approved, the owner of the
land shall file and record it in the county recorder's office in the county in which the
lands platted and divided are situated.

1998

17-27-805. Subdivision approval procedure.
A person may not file or record a plat of a subdivision of land in the county recorder's office
unless a recommendation has been received from the planning commission and: 1.
It has been approved by:
a. The legislative body; or
b. Other officers that the legislative body designates in an ordinance; and
2. the approvals are entered in writing on the plat by the chief executive officer or
chairperson of the legislative body or by the other officers designated in the
ordinance.
1992
17-27-806. Exemptions from plat requirement.

17-27-807. Dedication of streets.

1. Maps and plats, when made, acknowledged, filed, and recorded according to the
procedures specified in this part, operate as a dedication of all streets and other
public places and vests the fee of those parcels of land in the county for the public
for the uses named or intended in those maps or plats.

2. The dedication established by this section does not impose liability upon the county
for streets and other public places that are dedicated in this manner but
unimproved.

1991

17-27-808. Vacating or changing a subdivision plat.
17-27-809. Notice of hearing for plat change.

17-27-810. Grounds for vacating or changing a plat.
3. a. Within 30 days after the public hearing required by this part, the responsible
body or officer shall consider the petition.

b. If the responsible body or officer is satisfied that neither the public nor any
person will be materially injured by the proposed vacation, alteration, or
amendment, and that there is good cause for the vacation, alteration, or
amendment, the legislative body, by ordinance, may vacate, alter, or amend
the plat, any portion of the plat, or any street or lot.

C. The responsible body or officer may approve the vacation, alteration, or
amendment by ordinance, amended plat, administrative order, or deed
containing a stamp or mark indicating approval by the responsible body or
officer.
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d.  The responsible body or officer shall ensure that the vacation, alteration, or
amendment is recorded in the office of the county recorder in which the land

is located.
2. An aggrieved party may appeal the responsible body's or officer's decision to district
court as provided in Section 17-27-1001.
1995
17-27-103. Definitions - Notice.
ik As used in this chapters:
w. i. "Subdivision" means any land that is divided, re-subdivided or

proposed to be divided into two or more lots, parcels, sites, units,
plots or other division of land for the purpose , whether immediate or
future, for offer, sale, lease or development either on the installment
plan or upon any and all other plans, terms and conditions.

ii. "Subdivision includes the division or development of land whether by
deed, metes and bounds description, devise, testacy, lease, map, plat
or other recorded instrument.

iii. "Subdivision" does not include:

A. Bona fide division or partition of agricultural land for agricultural
purposes.

B. A recorded agreement between adjoining properties adjusting
their mutual boundary

C. Revising the legal description of more than one contiguous
parcel of property into one legal description.

D. Pipeline segregation

2000

Title 10 Cities and Towns

10-9-804. Maps and plats required.

1. Unless exempt under 17-27-806 or 17-27-103.1 whenever any lands are laid out
and platted, the owner of those lands shall provide an accurate map or plat that
describes or specifies:

a. The boundaries, course, and dimensions of the parcels of ground;

b. Whether the parcels of ground are intended to be used as streets or for
otherpublic uses, and whether any areas are reserved for public purposes;

C. the lot or unit reference, the block or building reference, the street or site

address, the street name or coordinate address, the acreage or square
footage for all parcels, units, or lots, and the length and width of the blocks
and lots intended for sale; and

d. Existing right-of-way and easement grants of record for underground
facilities, as defined in Section 54-8a-2, and for other utility facilities.
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a. The owner of the land shall acknowledge the map or plat before an
officer authorized by law to take the acknowledgment of conveyances of
real estate.

b. The surveyor making the map or plat shall certify it.

C. The owner or operator of the underground and utility facilities shall

approve the map or plat of its property interest if it specifies:

i. The boundary, course, dimensions, and intended use of the right-
of-way and easement grants of record;

i. The location of existing underground and utility facilities; and

iii. Any conditions or restrictions governing the location of the
facilities within the right-of-way, and easement grants of records,
and utility facilities within the subdivision.

d. The legislative body shall approve the map or plat as provided in this part.
Before the legislative body may approve a map or plat, the owner of the land
shall provide the legislative body with a tax clearance indicating that all
taxes, interest, and penalties owing on the land have been paid.

After the map or plat has been acknowledged, certified, and approved, the owner

of the land shall file and record it in the county recorder's office in the county in

which the lands platted and laid out are situated.
2000

Annexations, Boundary Adjustments and Disconnections

Title 10 Cities and Towns

10-2-405(4).
Each county clerk, surveyor, and recorder shall cooperate with and assist a city recorder
or town clerk in the determination under Subsection (2)(a).

2000

10-2-425.
Filing of plat or map and amended articles - notice requirement:

1.

Within 30 days after enacting an ordinance annexing an unincorporated area or

adjusting a boundary, the municipal legislative body shall:

a. record with the county recorder a certified copy of the ordinance approving
the annexation or boundary adjustment, together with a plat or map prepared
by a licensed surveyor and approved by the municipal legislative body,
showing the new boundaries of the affected area; and

b. file with the lieutenant governor amended articles of incorporation reflecting
the annexation or boundary adjustment, as provided in Section 10-1-117.

The municipal legislative body shall comply with the notice requirements of Section

10-1-116.

2000
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Title 57 Real Estate

57-1-5. Creation of joint tenancy presumed - Tenancy in Common.

1.

o h

a. Beginning on May 5, 1997 every ownership interest in real estate granted to
two persons in their own right who are designated as husband and wife in
the granting documents is presumed to be a joint tenancy interest with rights
of survivorship, unless severed, converted, or expressly declared in the grant
to be otherwise.

b. Every ownership interest in real estate which does not qualify for the joint
tenancy presumption as provided in this Subsection (1)(a), is presumed to
be a tenancy in common interest unless expressly declared in the grant to
be otherwise.

a. Use of words "joint tenancy" or "with rights of survivorship" or "and to the
survivor of them" or words of similar import means a joint tenancy.

b. Use of words "tenancy in common" or "with no rights of survivorship" or
“undivided interest" or words of similar import shall declare a tenancy in
common.

A sole owner of real property shall create a joint tenancy in himself and another or
others:

a. by making a transfer to himself and another or others as joint tenants by use
of the words as provided in Subsection (2)(a); or
b. by conveying to another person or persons as interest in land in which an

interest is retained by the grantor and by declaring the creation of a joint

tenancy by use of the words as provided in Subsection (2)(a).
In all cases, the interest of joint tenants shall be equal and undivided.
A "joint tenancy" is converted into a "tenancy in common" by a joint tenant by
making a bona fide conveyance of the joint tenant's interest in the property to
himself and another which terminates the joint tenancy.
This act has no retrospective operation and shall govern instruments executed and
recorded on or after May 5, 1997.

1997

57-1-5.1 Termination of an interest in real estate - Affidavit

i

A document evidencing the termination of joint tenancy, tenancy by the entirety, life
estate, or determinable or conditional interest in real estate may not be recorded
unless it is an affidavit that meets the requirement of Subsection (2).

The affidavit required by Subsection (1) shall :

a. cite the interest which is being terminated;
b. contain a legal description of the real property that is affected:;
C. reference the entry number and the book and page of the instrument

creating the interest to be terminated; and
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d. if the termination is the result of a death, have attached as an exhibit, a copy
of the death certificate or other document witnessing the death.
2000

57-1-10. After-acquired title passes.

If any person shall hereafter convey any real estate by conveyance purporting to convey
the same in fee simple absolute, and shall not at the time of such conveyance have the
legal estate in such real estate, but shall afterwards acquire the same, the legal estate
subsequently acquired shall immediately pass to the grantee, his heirs, successors or
assigns, and such conveyance shall be as valid as if such legal estate had been in the
grantor at the time of conveyance.

1953

57-3-105. Legal description of real property and names and addresses required in
documents.

i A document executed after July 1, 1983, is entitled to be recorded in the office
of any county recorder only if the document contains a legal description of the real
property affected.

2. a. A document affecting title to real property presented for recording after July

1, 1981, is entitled to be recorded in the office of any county recorder only
if the document contains the names and mailing addresses of the grantees
in addition to the legal description required in Subsection 1.

b.  The address of the management committee may be used as the mailing
address of a grantee as required in Subsection (2)(a) if the interest
conveyed is a timeshare interest as defined by Section 57-19-2

3, Each county recorder shall refuse to accept a document for recording if it does not
conform to the requirements under this section.
2000

57-3-106. Original documents required - Captions - Legibility.

1. a. Unless otherwise provided, documents presented for recording in the office
of the county recorder shall:
i. be originals; and
. contain a brief caption stating the nature of the document.

b. If a document is a master form, as defined in Section 57-3-201, the caption
required by Subsection (1)(a)(ii) shall state that the document is a master
form.

2. Documents presented for recording shall also be sufficiently legible for the recorder

to make certified copies.
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C.
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A document which is of record in the office of the appropriate county recorder
in compliance with this chapter may not be recorded again in that same
county recorder’s office unless the original document has been reexecuted
by all parties who executed the document. Unless exempt by statute, original
documents which are reexecuted must also contain the appropriate
acknowledgment, proof of execution, jurat or other notarial certification for all
parties who are reexecuting the document as required by Title 46, Chapter
1, Notaries Public Reform Act, and Title 57, Chapter 2, Acknowledgments.
Documents submitted for rerecording shall contain a brief statement
explaining the reason for rerecording.

A county recorder may refuse to accept a document for rerecording if that
document does not conform to the requirements of this section.
Subsection (3) of this section applies only to documents executed after July
1, 1998.

Minor typographical or clerical errors in a document of record may be corrected by
the recording of an appropriate instrument.

2000

Chapter 8, Title 57, Condominium Ownership Act

57-8-2. Applicability of chapter.

This act shall be applicable only to property which the sole owner or all the owners submit
to the provisions of the act by duly executing and recording a declaration as provided in
the act.

1963

57-8-10. Contents of declaration.

Prior to the conveyance of any unitin a condominium project, a declaration shall be
recorded that contains the covenants, conditions and restrictions relating to the
project...

a.

For every condominium project:
i. The declaration shall include a description of the land or interests
in real property included within the project.
ii. The declaration shall contain a description of any buildings...
iii. The declaration shall contain the unit number of each unit, the
square footage of each unit, and any other description of information
necessary to properly identify each unit.

iv. The declaration shall describe the common areas and facilities of
the project.
V. The declaration shall describe any limited common areas and

facilities...
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b. Any... apparatus intended to serve a single unit, but located outside the
boundaries of the unit, shall constitute a limited common area and facility
appertaining to the unit exclusively...

C. The record of survey map recorded with the declaration may provide or
supplement the information required under Subsections a. and b.
d. i. The declaration shall include the percentage or fraction of undivided
interest in the common areas...
b. The declaration shall also put timeshare owners on notice that tax notices
will be sent to the management committee, not each timeshare owner.
2000

57-8-13. Record of survey map to be recorded.

1.

Simultaneously with the recording of the declaration there shall be recorded a
standard size, original linen (21" by 31") record of survey map with 6%4" by 112"
recording information block, which map shall be made by a registered Utah land
surveyor and shall set forth: (a) a description of the surface of the land included
within the project...;(b) the linear measurement and location with reference to the
exterior boundaries of the building or buildings...;(c) diagrammatic floor plans of
the building or buildings...; (e) a distinguishing number or other symbol for every
physical unit identified on the record of survey map; (f) to the extent feasible, the
location and dimensions of all easements...
In interpreting the record of survey map or any deed or other instrument affecting
a building or unit, the boundaries of the building or unit constructed or
reconstructed in substantial accordance with the record of survey map shall be
conclusively presumed to be the actual boundaries rather than the description
expressed in the record of survey map, regardless of the settling or lateral
movement of the building and regardless of minor variance between boundaries
shown on the record of survey map and those of the building or unit.

1975

57-8-22. Removal of property form statutory provisions.

1.

All of the unit owners may remove a property from the provisions of this act by an
instrument duly recorded to that effect, provided that the holders of all liens affecting
any of the units consent or agree by instruments duly recorded, that their liens be
transferred to the percentage of the undivided interest of the unit owner in the
property.

Upon removal of the property form the provisions of this act, the property shall be
deemed to be owned in common by the unit owners. The undivided interest in the
property owned in common which shall appertain to each unit owner shall be the
percentage of undivided interest previously owned by such owner in the common
areas and facilities.

1963
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57-8-27. Separate taxation.

1. Each unit and its percentage of undivided interest in the common areas and
facilities shall be considered to be a parcel and shall be subject to separate
assessments and taxation by each assessing unit and special district forall types
of taxes authorized by law...

5. Timeshare interests and timeshare estates, as defined in Subsection 57-19-
2(17),may not be separately taxed but shall be valued, assessed and taxed at the
unit level. Notice of assessment, delinquency, sale, or any other purpose required
by law is considered significant for all purposes if the notice is given to the
management committee.

1999

57-8-35. Effect of other laws - Compliance with ordinances and codes - Approval

of projects by municipality or county.

3. From and after the time a municipality or county shall have established a planning
commission, no condominium project or any record of survey map, declaration, or
other material as required for recordation under this chapter shall be recorded in the
office of the county recorder unless and until the following mentioned attributes of
said condominium project shall have been approved by the municipality or county
in which it is located.

1997

Probate Code

Title 75 Uniform Probate Code

75-3-101. Devolution of estate at death - Restrictions.
... Upon the death of a person his real and personal property devolves to persons to whom
it is devised by his last will or to those indicated as substitutes for them... or in absence of
testamentary disposition, to his heirs...

1975

75-3-901. Successors' rights if no administration.

In the absence of administration, the heirs and devises are entitled to the estate in
accordance with the terms of a probated will or the laws of intestate succession. Devises
may establish title by the probated will to devised property. Persons entitled to property by
homestead allowance, exemption of intestacy may establish title thereto by proof of the
decedent's ownership, his death, and their relationship to the decedent. Successors take
subject to all charges incident to administration...
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1975

Title 75 Chapter 5 Protection of Persons Under Disability
and Their Property

Part 2 - Guardians of Minors
Part 3 - Guardians of Incapacitated Persons
Part 4 - Protection of Property of Persons Under Disability and Minors

75-5-401. Protective proceedings.
1. Upon petition and after notice and hearing in accordance with the provisions of
this part, the court may appoint a conservator...
1999

75-5-420. Conservators - Title by appointment.
1. The appointment of a conservator vests in him title as trustee to all property of
the protected person...
1977

75-5-402.5 Name and address of at least 1 trustee on all recorded documents
effecting real property to which the trust is a party of interest.

What are the Main Functions of A Recorder’s Mapping
Department?

To maintain current ownership plats (Record Owner)

Together with a description of each tract.

Transmit to the county assessor for cadastre purposes.

To determine from recorded conveyances the record owner of each tract of land in
the county.

8l To verify and maintain full legal descriptions of each tract of land including a full
legal description of a portion retained by a grantor where only a part of the grantor’s
property is conveyed.

PON=
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Definitions
Title 57 Real estate

57-1-1. Definitions.

As used in this title. (57)

1. "Certified copy" means a copy of a document certified by its custodian to be a true
and correct copy of the document or the copy of the document maintained by the
custodian, where the document or copy is maintained under the authority of the
United States, the State of Utah or any of its political subdivisions, another state,
a court of record, a foreign government or an Indian Tribe.

2. "Document” means every instrument in writing, including every conveyance,
affecting, purporting to affect, describing or otherwise concerning any right, title,
or interest in real property, except wills and leases for a term not exceeding one
year.

5. "Real property" or "real estate" means any right, title, estate or interest inland,
including all nonextracted minerals located in, on or under the land, all buildings,
fixtures and improvements on the land, and all water rights, rights-of-way,
easements, rents, issues, profits, income, tenements, hereditaments, possessory
rights, claims, including mining claims, privileges, and appurtenances belonging
to, used or enjoyed with the land or any part of the land.

1991

Absolute Conveyance:
A conveyance by which the right or property in a thing is transferred free of any
condition or qualification, by which it might be defeated or changed; as an ordinary
deed of lands, in contradistinction to a mortgage which is a conditional conveyance.

Appurtenance:
That which belongs to something else. Something annexed to another thing more
worthy as principal, and to which passes as incident to it, as a right of way or other
easement to land. An article adapted to the use of the property to which it is
connected, and which was intended to be a permanent accession to the freehold.
(Used with the tand for its benefit such as a right of way, water course, passage for
light, heat, air from or across the land of another).

Cadastre:
An official statement of the quantity and value of real property in any district made
for the purpose of justly apportioning the taxes payable on such property.
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Conveyance:
Every instrument in writing which may affect title to real property.

Deed:

A conveyance of realty, a writing signed by grantor, whereby title to realty is
transferred form one to another. A written instrument, signed, sealed and
delivered, by which one person conveys land, tenements, or hereditaments to
another.

Grant:
(1)Transfer of property real or personal by deed or writing. (2) A generic term
applicable to all transfers of real property, including transfers by operation of law
as well as voluntary transfers.

Grant. Bargain. and Sell:
Operative words in conveyance of real estate.

Grantee:
One to whom a grant is made.

Grantor:
The person by whom a grant is made

Hereditaments:
Things capable of being inherited, be it corporeal or incorporeal, real, personal, or
mixed, and including not only lands and everything thereon, but also heirlooms, and
certain furniture which by custom, may descend to the heir together with the land.

Owner:
The person in whom is vested the ownership, dominion, or title of property. Primary
meaning as applied to land is: One who owns the fee and who has the right to
dispose of the property.

Real Property:
Land, and generally whatever is erected or growing upon or affixed to land.

Record Owner:
The owner of record, not the owner described in the tax roll. Particularly used in
statutes requiring notice of tax delinquency or sale.
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Property:

Ownership of property is the unrestricted and exclusive right to a thing; the right to
dispose of a thing in every legal way, to possess it, to use it, and to exclude
everyone else from interfering with it.

Tenement:
Property held by tenant, everything of a permanent nature which may be possessed
in virtue of a lawful title and in a more restrictive sense, house or dwelling.
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Definitions

Drafting - in connection with cadastral mapping, is the art of representing records on a
plane surface such as paper, linen or mylar with aid of instruments.

Parallel Lines - are any lines that are the same distance apart throughout their length,
as shown below.

Intersecting Lines - are any lines that cross each other, as shown below. The point
at which they cross is called the point of intersection.

“ point of intersection

Perpendicular Lines - are lines that are at right angles (90°) with each other, as shown
below.

90°

Horizontal Lines - as used in drafting, are straight lines that are parallel to the top and
bottom of the drawing, as shown below.

Vertical Lines - as used in drafting, are straight lines that are parallel to the sides of the
drawing, as shown below.
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On a particular drawing, all horizontal lines are parallel to each other; all vertical
lines are parallel to each other and every horizontal line is perpendicular to every vertical
line. Lines that are neither horizontal nor vertical are referred to as oblique or inclined
lines.

Angles - An ang"e is the opening between straight lines that meet or intersect. The lines
are called the sides of the angle and the point where sides meet is called the vertex

of the angle, as
shown below.

/
S"Q’e

Measurements of Angles - the size of an angle depends on the amount of opening
between sides. Angles are measured in relation to a circle containing 360°
(° = degrees). Degrees are further broken down to 60 minutes ( * ) equals one
degree. Minutes are broken down to 60 seconds ( “) equals one minute. Degrees,
minutes and seconds and their use in cadastral mapping are further discussed in
greater detail in the elements of surveying and mapping chapters of this manual.
Any given angle may therefore be measured by drawing a circle with a vertex of the
angle as the center of the circle and finding the number of degrees in the circle lying
between the sides of the angle, as shown below.

™~

North 0°

& 45 °
A

/ﬂxé,
S

West 90° — 90 ° East

South 0°
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Right angles - if the two sides of an angle are perpendicular to each other, the angles

is a right angle. A right angle is %4 of a circle (360°) and is always equal to 90°, as shown
below.

North 0°

90° East

i
0° South

Oblique Angles - any angle that is not a right angle is an oblique angle. An oblique
angle that s less than a right angle is an acute angle. An oblique angle greater than a right
angle is an obtuse angle.

130° 0
xy S 60

Obtuse Angle Acute Angle
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Kinds of Triangles - a triangle in which two side have the same length is called an
isosceles triangle. If all three sides of a triangle are equal it is an equilateral
triangle. In an equilateral triangle, the three angle are equal. A triangle with sides
of different lengths is a scalene triangle. If two sides of a triangle form a right angle

(90°) it is called a right triangle, the longest side of a right triangle is called the
hypotenuse. " These kinds of triangles are shown below.

AN

Isosceles Equilateral Scalene Right
Triangle Triangle Triangle Triangle

Altitude of Triangle - is represented by a line that is perpendicular to the base and is
drawn from the vertex to the base of prolongation of the base as shown below.

Altitude

|
O

Base

Parallelograms - have four sides and two pairs of parallel sides and the parallel sides

have the same length. If the sides of one pair are perpendicular to the other pair,
it is a rectangle. Both are shown below.

[/

Parallelogram Rectangle
Trapezoid - has four sides and only two sides are parallel, as shown below.

Trapezoid
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Elements of a Circle - below are shown the principal terms used in connection with
circles.

Segment

Chord
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Drafting Equipment

Drawing [ eads - are made of graphite, mixed with varying quantities of clay to produce
different degrees of hardness: 7B (very soft), 6B, 5B, 4B, 3B, 2B, B, HB, F, H, 2H,
3H, 4H, 5H, 6H, 7H, 8H, 9H (very hard). There are also special leads made for
work on mylar that vary in hardness.

Drafting Triangles - are of 2 shapes, one is a 45° triangle and the other is a 30°- 60°
triangle, as shown below.

-t

Electric Eraser - is used for a variety of erasing applications whether pencilled, inked,
or typed. A sample of an electric eraser is shown below.




27

In the State of Utah, most cadastral mapping is done on film base material
that has a one side matte surface. Electric erasers should NOT be used on this
type of surface because they remove to much of the matte surface when erasing.
Hand erasing on pencil lines works
much better and the use of a
dampened eraser for ink lines is
recommended, as shown below.

Erasing of ink is easy
because ink stays on
surface of film and can
.be removed with a
- dampened eraser.

Erasing Shield- is used to protect the lines around those being erased.

Engineers Scale - is used for cadstral mapping, it is graduated in units of 1 inch
divided into 10, 20, 30, 40, 50, and 60 parts. In using the scale, each unit may
represent 10', 20, 30, etc., depending on the scale of the drawing. Each part within
the inch equals 1' or 10' depending on the scale of the drawing.

ol

8, (MWW

“ = “‘.I - - > 3 : : T iy

- Engineers Scale.
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Compass - is a drawing instrument used to construct circles or an arc of a curve. A
combination compass provides a lead attachment, ink attachment and an extension
piece to increase the capacity of the compass. The compass is adjusted by turning
the counter screw between the legs of the compass in the direction desired to
increase or decrease the distance between the compass legs.

Describing Circles and Arcs With a Compass - after the compass has been

adjusted to the desired radius, place the needle point at the center of the required
circle. Turn the compass clockwise, using the needle point as a pivot, describing
the desired circle or arc, as shown below.

When it is necessary to describe circles or arcs larger than the compass will permit,
insert the extension and use as shown below.
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Small Bow Compass - when it is necessary to describe a circle or arc of a small
radius, it is advisable to use the small compass. It is similar to the large compass
except it is smaller in size and has no provision for and extension piece.

Dividers - are instruments similar to the compass but have needle points in each leg.
They are used for stepping off spaces or transferring distances on drawings. A
compass can be used as dividers by substituting a needle in place of the pencil or
pen. A sample of dividers is shown below.

-t

—
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Adjustable Curve - is used for describing arcs of different radii, it can be quickly
adjusted to the desired radius as shown below.

Flexible Curve - gives the mapper unlimited curves and holds any shape after

adjusting.

Railroad Curves - can be used when it is required to draw a circular arc whose radius
is greater than can be obtained with a compass and extension. They usually come
in sets showing the degree of curve and length of radius in inches at a scale of 100
feet to the inch, as shown below.
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Templates - can be of great assistance to the mapper and come in a great variety of
shapes and sizes, a few samples are shown below.
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Protractor - is an instrument for measuring or laying off angles. Protractors come in

full circles or half circles and are divided into degrees and half-degrees. Every tenth
degree is numbered, and the numbers run in both directions, as shown below.

WFCTETIRLLLYY,

L

100 '“’:»,\‘_
80 {0 WS
0™ I

Irregular Curve - is also known as a french curve. The various parts of it's edges are
curves with different radii and it is used for drawing lines with irregular curvatures.
A sample of an irregular curve is shown below. ’




33

Drafting Machines - take the place of the T square, triangles, scales, and the
protractor. A drafting machines and it's parts are shown on the following page.

a - mast bracket b - upper arm c - lower arm

d - combination head that includes a handle, a e - lock nut
protractor and two short arms that hold scales

The arms contain steel bands working on pulleys that provide a parallel motion to
the scales. The scales are removable so they can be changed to different scales.

Below is an enlargement of the head.

a - handle ¢ - knob for
for positioning the b - a 360° protractor very fine adjustments
machine

d - magnifier for vernier e - lock nut f - lock nut

readings
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Track Drafting Machines - have become very popular with cadastral mappers in
recent years because it serves all the functions of a traditional drafting machine with
additional advantages. The track drafting machine uses less space because the
rails do not exceed the table surface as the arms do on traditional drafting machines
but still covers 93% of the table surface. They glide easily to any position on the
board and the vertical rail assures constant right angle stability. Some units are
equipped with a base line indicator that permits the drawing of oblique lines at any
angle and a return to the original baseline.

Doubie pivet control
head hinge-—fitled with
_ bal bearings for smooth,
Cquick aclion. .- - LT

Low-profile contrel head— -
Designed to fit your hand. . .

Rests at a comfortable work- . ... fom
ing height for any board angle.

.(;:; 3

Direct-reading verier—Per- .

. mits precise readings to 5 min
of arc on either side of the - ~
zero index. 4 b

AR

- o
i ] 1

- .

Fully enclosed
Dual action con- Prot_fa_clnr—The
irol button—Fush precision, photo-
the button in and eiched slainlass

Caliper design
horizantal and ver-
tical braking

:oy:;f;T&?‘"m Micrometer baseline adjust- the control head will steal prolracior cir-
centratized cor?lmi Convenlent base- ment dial and lock—Quick, tum and fock auto- cle is lully enclosed
wilh siida action line contral-Just .-  Precise seiting of the horizan- matically at 15* to keep il free from
opaTalien release lever for full tal scale to any basaline. increments. Push dust and dirt. The
i 260" rolation of . Simply refease the lock. tumn the button in and protragtor is gradu-
; " vernier to any offsel thummb dial until scale is down and the con- aled in quadranis
reference. while siigned, then slide ever back trol head is frae 10 0-60-0-90 1o single
maintaining zero . 10 lock-in scale securely. . turn 10 any inter- degrees. Tha circle
- - index. . -2 .. mediata angla. is double graduated
. il L . . for presetting the
G e S A PR 1Y WL B o e Teor anguiar offset from
R SN ' NG the horizontal.

Inlermediate s&ttings are locked in placa by means of 2 lock lever {ned shown) Socated under the conlrol button.
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Ink Pens for Lines - ink lines are made from a variety of pens, the most common
being the reservoir pens. The width of lines created by these pens is determined
by the number of the point used, the smaller the number the more narrow the line
and increasing in width as the number increases. These pens are ideal for accurate
line placement along a straight edge, curve or triangle, and free-hand drawing and
lettering.

Some reservoir pens, such as the Leroy, are ideal for the dual use of controlled
lettering scriber use or hand drafting as shown below.

Controlled Lettering Line leaﬁ;ing

P et ——

Below is an illustration for a Leroy reservoir pen. These pens are threaded to accept a pen
holder, also shown for use as a free-hand drawing and ruling pen.
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Ultrasonic Cleaners - can be used to clean inking equipment in seconds without

taking apart pens, nor is ink removal necessary. The ultrasonic cleaner can also be
used to clean disassemble pen parts if desired.

T

0000 000 00 O
PEN SIZES .008 .010 .013 .017 .021 .026 .035 .043
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10 122 14
055 .067 083 098 .125 .150 .200 .250
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Lettering
Vertical Single-Stroke Lefttering - Single-stroke lettering does not mean that the

entire letter is formed with a single stroke, but means a line is made with one
stroke. The directions of the strokes are indicated by the small arrows by the
letters and the order in which the strokes are made are shown in the example

below.
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Inclined Single-Stroke Lettering -
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Letter Guides - there are various devices that can be used for drawing for lettering.

One of these is known as the Ames Lettering Instrument as shown below. It
consists of a disc inserted in a frame which can be rotated for different sized
spaces.

alet i
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¢ 00

A common practice among cadastral mappers is to use a lettering guide to
create a series of different sized lines on a separate piece of paper and positioning it
under the original drawing and use these lines as a guide for lettering. This lined paper

can be moved to any desired position and eliminates the need for lettering guide lines
directly on the original drawing.

Precautions in Lettering - Besides being formed properly, the letters on a drawing

should always be in good alignment. Horizontal guide lines should always be

used and the letters should have the heights indicated by the guide lines. The
width of numerals, except 1, should be 5/6 of the height.
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Lettering Devices - One of the cadastral mapper's most useful tools is the lettering

A

.

set, with which perfect lettering can be made easily and rapidly. The Leroy
Lettering Instrument is perhaps the most successful lettering devise in use, as

shown below.

NORQ

RSTUVWX

—~—

SCRIBER -

2
10

¥ I i

You need only three basic items. This is how to use them.

s

LEROY Template - Choose the template with the size and style of
lettering you want. (There are many styles and sizes of alphabets,
as well as graphical symbols. Also, templates can be made
specially for you to your own design.) Lay it along your
straightedge.

LEROQOY Pen or Pencil

LEROQOY Pen - Choose the type of pen (Reservoir
or Standard) with the width that best suits the job you are doing.
Set the pen in the socket in the upper arm of the scriber.

LEROY Pencil - For pencil lettering work, you can use

either the LEROY 0.5 mm Pencil or the LEROY Lead Clutch that
holds any regular draftsmen’s lead. Both work with all LEROY
scribers.
LEROY Scriber - Set the tait pin of the scriber in the straight guide
groove of the template. With the tracer pin of the scriber simply
trace the engraved letters in the template. The pen reproduces
the letter or symbol in full view, above the template.

TEMPLATE




LEROY" Standard Lettering Templates

RECOMMENDED
TEMPLATE & PEN
COMBINATIONS
IN ACTUAL SIZE

The chart shows the
wide range of LERQY
lettering effects that
can be produced by
combining various
LEROY templates and
pens.

*Indicates the combina-
lion of template and
pen recommended for
a good proponrtion be-
tween the thickness of
stroke and the size of
letter.

Standard Lettering Set

e

120 A B C D E

140 A B C D E F

175 A B C D E F G

A BCDTETFGH
ABCDETFGH
BCDEFGHK
BCDEFGHK
. SBCDEFGHKL

SCD

- FGHKLM
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Electronic Lettering Devices - are available that produce a variety of lettering styles,
symbols and designs used in cadastral mapping. These devices provide fast,
quality ink lettering directly on the original drawing, as shown below.
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Drafting Media - Most cadastral mapping in the State of Utah is done on a stable base,
reproducible polyester film. The advantages of film are:
i Copies of maps can be reproduced on standard diazo equipment.
2. Map information can be changed without physically damaging the
master maps.
3. Maps will not tear or change in scale.
4. Maps can be microfilmed for reproduction, security and storage.

This type of Media is produced by bonding a drawing surface to polyester film, this
surface is commonly called a “matte” surface. This matte surface is receptive to
pen and pencil work and is able to withstand revisions with little surface degradation
if proper film erasers are used. o=

Because of the great popularity of this type of drafting média, a broad range of
special leads, ink and erasers are available. For best results plastic leads, vinyl
erasers and specially formulated inks are recommended for drafting film.

This type of drafting film is available with a matte surface on one side or both sides,
and comes in thickness from 2mil (.002) to 7 mil (.007). It is available with a non
reproducible grid if desired.

The most common type of drafting film used for cadastral mapping is a one sided
matte surface film, 3 mil thickness, white or blue tint. )
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Elements of Surveying and Mapping

Utah’s system of land surveying is the rectangular survey system as set forth on May 20,
1785 by the Continental Congress. Subsequent legislation and regulations have added
refinements.

Under the rectangular survey system the State of Utah is plotted into a grid of
squares, six miles to each side, called “Townships”.

These Townships are determined from an initial point of intersection of a north-south
line and a east-west line. The north-south line is called a Principal meridian and is
identified by a name - The Salt Lake Meridian, for example. The east-west line becomes
the base line for that Meridian. The State of Utah has two (2) principal meridians, the Salt
Lake Meridian and the Uintah Special Meridian.

-
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The township is further divided into sections of 1 mile squares containing 640 acres.
Individual sections are identified by a numbering system that starts with section 1 in the
northeast corner of the township and ends with section 36 in the southeast corner.

. >
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The sections can be further subdivided into quarter sections of 160 acres. Quarter
sections can be divided into half quarters of 80 acres or into quarter-quarter sections of 40
acres, etc.

These portions of sections can easily be described in short form. The hatched
portion of the illustration of section 13 could be described as “NEY2 NW'asec. 13, T.2 S,,
R. 3 W.” And the name of the base and principal meridian. (S. L. B. & M.)

Fractional or aliquot parts of sections can be legally and correctly described as lots
to make up for surpluses and shortages. These types of lots are frequently used on the
west and north edges of townships to take up surpluses and shortages as shown below.

Section

LOT 1
36.03 Ac.

LOT 2
36.47 Ac.

LOT 3
36.93 Ac.

LOT 4
37.37 Ac
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Special surveys may involve areas of land that are not aliquot parts of sections but
are designated as lots or tracts. In common usage the term “tract” is applied to an
expanse of land of no particular size, often irregular in form. In modem public land surveys
the term is used specifically to mean a parcel of land that lies in more than one section or
that cannot be identified in whole as a part of a particular section. It is properly described
by tract number and township. Tracts within a township are numbered beginning with 37
or.the next highest unused numerical designation to avoid confusion with section numbers.
Section lots are also used to describe parts of fractional sections remaining after
portions are removed to lakes, navigable rivers, patented mining claims, farm lots,
reservations, etc. The following are examples:

’

/ O—.}? f
e ;o Ay S :
2 O L/ LOT 2 ] ‘5':,"(..;} / O
o/
LOT 1 -
> o o

LOT 2 LOT1
UTAH LAKE LoT3

& ® & O

Sectional lots are used to fill out excessively oversized sections (or sections that are only
partially surveyed). The following are examples:

LOT 4 LOT3 LOT 2 LOT 1 LOT 2 LOT 1
E%NWY NE %
LOT S LOT 6 LOT 7 LOT 8 LOT 3 LOT 4
LOT 12 LOT 11 LOT 10 LOT 9 LOT S
UNSURVEYED LAND
E% SWY% SE V4
LOT 13 LOT 14 LOT 15 LOT 18 LOT 6 LOT 7

AN OVER SIZED SECTION

A PARTIALLY SURVEYED SECTION

In a legal description, a section lot can be described as follows: Lot 2, Section 16, T.6 S.
RA3W.S.L.B. &M.
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Adjustments for Earth’s Curvature

| _ _changing error compensated
1 6 5 4 3 2 1
All north-south township |
lines are true meridians (ie. They |
are longitude lines). All east-west |l 7 8 ° o it 12
township lines are latitude lines. §"
Because of the shape of the Earth sl
and the fact that townships lines | £l18 17 16 15 14 13
point toward the north pole, the | 8!
north end of a township is more | 8l
narrow than the south end. This | &l19 20 21 22 23 24
difference is compensated by |2l
establishing section lots | S
(irregularly sized fractions of g|30 29 28 27 26 25
sections) along the west side of | 2l
the township. Compensation is | S|
also made along the north side of | |31 32 33 34 35 36
the township. 1
, A quadrangle is
24 mi) ¥ twenty-four (24) miles
st sta - 26 5 square and consists of 16
o Aderg T aratiel north townships. B f th
= pa B ps. Because of the
2 ] — 2 convergence of meridians,
s s quadrangle corners do not
= ~—l_ — 2 coincide except along the
£ SR g principal meridian.
~— Tl E "] Adjustments for the Earth’s
I\J £ | curvatures are made
[\_L_ ! J_TL-——j between quadrangles, but,
— fg Miles jess| base | line |24 miles less L—"" normally  within  each
o —fsigence [T convergen®®L_—  quadrangle the township
2 B 2 corners coincide.
S~ 5 e
= 24 miies =
'N-...________ I
JF;‘_‘*_{‘J miles 24 miles_ = ﬁb"
[irst standard ' ' parallﬁl south




Fractional Division of a Section
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For a regular section containing no sectional lots, the process of subdividing the
section into quarter and quarter - quarters is as follows:

1.

The section to be divided must have all section corner monuments and
quarter corner monuments in place. There must be bearings and distances
between the monuments around the perimeter of the section. You must be
provided with or be able to calculate relative coordinates at each quarter

corner.

To subdivide a section into quarter sections, run étfaight lines from the
established quarter section corners to the opposite quarter section corners.
The point of intersection of the lines thus run will be the corner common to

the several quarter sections, or the legal center of the section.

o
2
4,
%

W % CORNER

S Q

’N % CORNER &
&

&

E % CORNER A

®

L .

‘}ENTER OF SECTION

S % CORNER <

N
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3 Preliminary to the subdivision of quarter sections into sixteenths, the
sixteenth - section corners will be established at points midway between the
section and quarter - section corners and between the quarter - section
corners and the center of the section (As shown below). The lines connecting
the sixteenth corners bisect each other. The following is a section divided

into sixteenths.

NW CORNER N % CORNER NE CORNER
ot o =
© & 5%, e 0))

O  Denbgtes Established

® <— SIXTEENTH CORNERS —> @ ? njo'numents
[ Denotes Calculated
CENTER SECTION :
Sixteenth Corners
W% ® & E Y%
CORNERY - il “~CORNER

[ ] [ ] ®

%} - o Fa
SW CORNER S % CORNER SE CORNER

Sixteenth corners are located at mid-point
along section and quarter section lines.
N %
NW NE
CORNER 88°40'29 55836 CORNER  \ ggess §58.74;

1326.85'

n
e
L=
-
©
b

1330.06'

1310.15

CENTER

W %
CORNE

1330 75

1308.63'

N 0°35'51" W

s
i
w
o
swW s SE
CORNER ORNER

7% N 80+ 1731
CORNER
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Any irregular sections, that is, those containing section lots or missing section corners or
quarter corner monuments, should probably be deferred to the county surveyor for
subdivision into fractional sections. If the burden for this type of subdivision falls on the
Recorder, she/he should follow the principles outlined in chapter 3 of the manual of
surveying instructions published by the U.S. department of the Interior, Bureau of Land

Management.

All section corners and quarter corners should be monumented on the ground with
a corner monument, with the corner information stamped on the top. These monuments
are used for measurement purposes to locate properties on the ground. The location of
these corners is normally on file with the county surveyor of each county on section corner

data sheets as shown below.
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Most government surveys show quarter sections and sections that measure exactly 2640
feet and 5280 feet on a side with interior angles of 90° and 180°. Unfortunately most
sections vary greatly from these values and this causes many artificial overlaps and gaps
to exist in the county recorder's maps. These problems can often be overcome by
accurate surveys of existing sections corners by the county surveyor and the information
put forth in section closure sheets as shown below.

3072
SECTION CLOSURE AND CORNER INDEX

SECTION 16 | TOWNSHIP 6 South  RANGE 2 East _  SLBAM.
Susvey Date 6-16-6) - Inntnmment Accurecy = = 0.1 Mimows
Tampersnme .90° . . Wanther Cleaz .. . .

Sarvey Accmrscy = Ome part in 10,000

Ste. Std. Wom, s
E 2647,13°

Section thes (number: in nrtlﬂ refler wo numbers in Section
tie bouks), original Geners] J or Buresu of Land

2660.14° \&mxl:o;:wt I:ﬂl:l. Inverul::. ull:ut-b::: ‘l’:n 0 trav- :
in the Ush County Surveyor's office.

b, — -

- . - . " - - "

O T e

Revision of Entry Ko. 1057 Beok Bo. 895 Pege Bo. 198

OFFICE OF THE UTAH COUNTY SURVEYOR
Provo, Utah

The information shown on this plat is in strict conformity 1o the field notes ow file (n the
office of the County Surveyor having been executed in accordsnce :h. requirements of

this office, and this plat is hereby epproved and sccepted this ... st o

e -

-\-,-' Utsh Cosmnaty
= :‘\ \—; t.;;. i EJ t -2
A S o ’t& ; 22 g
x BN
LoE = £
m .-; si g
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Re-surveys of this type have always been necessary to properly locate existing corners
and to restore obliterated or lost original monuments. However, no resurvey can impair
the bona fide land rights of affected claimants. Corners established in original surveys are
forever fixed in position even though they may not fall precisely at a stated bearing and
distance from a previous point. Many counties in the state of Utah are employing the State
Plane Coordinate System. The major advantages of this system are:

1. There exists a consistent basis of bearing throughout the entire state
coordinate system within a zone.

2. All of the monuments within the system are related to each other
mathematically.

3. The use of state coordinates and state coordinate monumentation
helps to eliminate the accumulation of error in long fraverses.

4, A monument or a station with a state plane coordinate becomes a

permanent monument in that it can be reestablished, if needed, from
any other known monument having a state plane coordinate.

5. We are not limited in the position we select for a particular station or
monument under the state coordinate system. The monument may
be located anywhere. This makes it possible to locate monuments in
convenient positions such as within roadways or sidewalks where
they can be used without interference by buildings, structures, farming
or other activities.

6. Once a station has been given a state coordinate it is not necessary
to ever use that particular station again as long as it can be related to
another station of known state coordinate in the same area.

7. A state plane coordinate system can be established and overlapped
on the already existing sectional system.

Most of the disadvantages of the sectional system are over come by utilization of the state
coordinate system and the sectional system combined.



53
Basic Facts About the Utah State Coordinate System

Many people are under the impression that the use of the Utah State Coordinate
System is difficult. This is not true. State coordinates are established for Utah by the coast
and Geodetic Survey in such a manner that their utilization is simple and straightforward.
Some of the important facts that must be understood about the state coordinate system
are as follows:

1. The Lambert Conformal Projection located on the sea level plane is used as

the basis for establishing the Utah State Coordinate System.
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A ¢ 20,900,000 FL

SCA LEVEL PROJECTION
of ComIC SECTION
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All state coordinate meridians (north-south lines) are parallel to each other. All
bearing are based on a central astronomic meridian bearing North. In Utah, the
central meridian, where the astronomic bearing of North was established, is located
at a longitude of 111° 30'. All bearings are based on right angles measured from
this meridian.

3.

X coordinates in the Utah State Coordinate System are East coordinates
measured East from an X equals O base line located west of the state of

Utah. The central meridian (longitude =
coordinate of 2,000,000.00 feet.

Y coordinates in the Utah State coordinate System aré North coordinates

111° 30") is located at an X

measured North from a Y equals 0 base line located south of any zone in the
state of Utah. For better accuracy within the state of Utah there are three

state coordinates zones in
the North-South direction.
These are the North,
Central and South zones.
In these zones, Y
coordinates vary from about
70,000.00 feet to about

1, 000, 000.00 feet.

As a person travels north
within a state coordinate
zone, his state coordinate
increases. If the travel is
south the state coordinate
decreases within the state.

As a person travels east
within a state, his state
coordinate increases. If the
direction of travel is west
within the state, the state
coordinate decreases.

The accompanying illustration is a sketch
of a state coordinate zone map which
shows the location of the zones within the
state of Utah with respect to the county
boundaries. Some of the more important
features of the basic coordinates system
appear on the sketch shown.

STATE COOROINATE ZONE MAP FOR UTAM
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Below is a sample applying the State Plane Coordinate System to existing monuments.
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Another method of describing land, aside from the fractional section method, is
called the “Metes and Bounds” method. A Metes and Bounds description can be defined
as a description beginning at a point and following all the boundary lines of a parcel of land
back to the point of beginning, by the use of bearing and dimensions for each line of the
boundary. The beginning point must be related to a permanent point such as a section
corner. Bearings are determined as follows:

There are 90 degrees from North to East
There are 60 minutes in 1 degree
There are 60 seconds in 1 minute

& 90° East

Example

Another type of bearing use in cadastral mapping is the Azimuth bearing. The
Azimuth bearing is determined in angular degrees in a clockwise direction from north point
being zero degrees to 360 degrees. Although this type of bearing is rarely used in property
descriptions, it is very useful in computer programming with mapping applications because
it is always in relation to the same point (North). '

North
oo

90°
East
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Measurements are normally given in feet and 100th of a foot, the symbol for feet is '

er
\ P,
o>~
g52 > ¢
>
} v

-

Example of bearing and dimension of a line

Other used measurements

1 Link = .66' 1 Perch=16.5' 1 Furlong = 660
1 Chain = 66' 1 Vara=2.78' 1 Mile = 5280’
1 Rod =16.5 1 Yard = 3.00' 1 Meter = 3.2808'
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Example of Metes and Bounds Description

Part of the NW % of Sec. 23, T. 5 N., R. 2 W,, S. L. B. & M. Beginning at a point south
106.37' and east 72.48' from the NW corner of said % section; and running thence N.
73°44'45" E. 75'; thence S. 16°15'15" E. 120.87"; thence S. 80° W. 75.45'; thence N 16°
15'15" W. 112.65' to the point of beginning.

NW corner NWk
< Sec.23,T.5N.,R.2W.,S.L.B.& M. f’b"th

Y

Scale 1" = 60'

South 106.37'
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Curves are also often used in metes and bounds descriptions. Below is as example

of the elements of a curve used in mapping. Elements of a curve are identified as parts
of a sector of a circle.

. 4— Point of Intersection (P. 1)

& A
< 2
) s
<2 %
p s
" ArcofCurve
Segement Area ?/g
. Chord ) .. «—Pointof Tangent (P. T.)
Point of Curve (P. C.)_>\> o LongQLChord) </<—
80 Central Angl "
entral Angle
L _ or Delta or N
AN >
% ?
Symbol A
; 1
Radial Point |
‘ (center of circle) }
L y
S 7
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Examples of Curves in Metes and Bounds Descriptions

Beginning at a point N. 0°13' E. 195.63' along the section line from the SW corner of
Section 15, T.5 N, R. 1 W.,, S. L. B. & M.; running thence N. 0°13' E. 362.81"; thence N.
75°56'26" E. 140.33"; thence to the left on the arc of a curve whose radius is 356.37', a
distance of 260.00' and whose chord bears S. 34°57'37" E. 254.22" thence S. 29°18'36"
W. 43.50'; thence to the right on the arc of a curve whose radius is 295.05', a distance of
317.16"' and whose chord bears S. 60°06'18" W. 302.11' to the point of beginning.

Example of Construction Phase of Description with Curves . ﬂ

—
[+ o]
o~
O
o
=
North :.-3
)
=
1" = 100 !

N.0°13'E. 195.63'

SW corner of Sec. 15,
T.5N., R.1Ww., S.L.B. & M.



Example of Completed Drawing of Description with Curves

362.81'

N.0°13'E,

North
16!
L = 347
™
o
i b
12
lest
=
° 1" = 100"

SW corner of Sec 15
T.5N., R.1W., S.L.B.& M.

61
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On some occasions a property description will not contain a chord, in this event it
must be assumed, when totally void of all other information, that is a regular curve with the
radius being at a right angle (90°) to the last course given, that is, tangent to the bearing

of the previous line.
Example of Metes and Bounds Description without Chord

Beginning at a point S. 0°29'28" W. 103.26' along the section line and S. 89°30'32" E.
66.51' from the NW corner of the NW % of Section 22, T. 5 N.,, R. 1 W, S. L. B. & M;
running thence S. 0°29'28" W. 90.22'; thence S. 89°30'32" E. 39.70'; thence along a 75'
radius curve to the right 60.26'; thence N. 46°31'14" E. 95.69'; thence N 43°43'30" W.

65.24'; thence N. 89°30'32" W. 117" to the point of beginning. -

-

NW corner of NW %
Section 22, T.S5N., R.1W.,S.L.B. & M.

B[TSTO%29428" .
>

89°30'32" E.% N.89°30"32" W.TII7" L
66.51'

North

% S.0°29'28" w. 90,22

2]

1" = 50!
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Very often, in the course of cadastral mapping, the mapper is required to prepare
property descriptions for remaining parcels, created when the entire parcel does not

change ownership.

Example of Remaining Parcel Description

Party “A” is the owner of the following described property:

Beginning at a point S. 89°58'62" W. 328.42' along the ' section line and North 203.41'
from the SE corner of the NE%: of section 10 T. 5N. R. 2W., S. L. B. & M,, running thence
North 240", thence S. 89°58'562" W. 100", thence North 15'; thence S. 89°58'52" W. 100';
thence South 255'; thence N. 89°58'562" E. 200' to the point of beginning.

S.89°58"'52"W, 100"

0"
i
« S.89°58'52"W, 100"
=z .
9 2
~ 3
~
T
2 5
: z
=
N.89°58'52"E. 200"
T
JU—
=]
=

203.41'

NORTH

SCALE 1" = 50'

SE corner NEX%
section 10, T.5 N.,
R.2 W., S.L.B. & M,

S$.89°58'52"W,

/.
328,42"
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Party “A” sells to Party “B” the following described property:

Beginning at a point S. 89°58'52" W. 528.42' along the % section line and North 288.41'
from the SE corner of the NE%4 of Section 10, T. 5§ N, R2 W., S. L. B. & M,; running

thence N. 89°58'62" E. 100 ; thence North 170'; thence S. 89°58'562" W. 100'; thence
South 170’ to the point of beginning.

S.89758"52"W, 100'

N. 15'

[72]

.89°58"'52""W, 100"

Parcel Sold to

Party "B" L
- (Ta]
= RlA NORTH
~ — | .
—
== -
e Pl B o
~ 2 3
] 3|0 &
[} = n
w

Scale 1'"= 50'

=
&
N.89°58'52"E. 100’ 5
$.89°58"'52"W, 100' =z
—k
i -0 Remaining Parcel Retained
pos by Party "A"
N
|
3
5
°
< |
o N.89°58'52"E, 200"
o
zI = SE corner NEX%
< section 10, T.5 N.,
. : .—_.‘Eg R.2 V., S.L.B. & M,
=
u 328,42"
o
\ _ S

~< 5.89°58'52"W, 528.42" ﬁ/
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Description of Remaining Parcel Retained by Party “A”

Beginning at a point S. 89°58'62" W. 328.42' along the % section line and North 203.41'
from the SE corner of the NE% of section 10, T. 5 N., R. 2 W,, S. L. B. & M.; running
thence North 240'; thence S. 89°58'52" W. 100'; thence South 155'; thence S. 89°58'52"
W. 100"; thence south 155'; thence S. 89°58'52" W. 100'; thence South 85'; thence N.
89°58'52" E. 200' to the point of beginning.

If an original parcel is divided in such a way that there are 2 or more remaining
parcels that are not contiguous, each remaining parcel must be described separately. Utah
State Code, titles 10-9-801 thru 811, and 17-27-801 thru 811 provide for the subdivision
of land. -

When a subdivision of land is made, the owner must have an accurate map made
of the subdivision in compliance with the Utah State code and Local Ordinances. Upon
approval by the governing body, the subdivision map shall be recorded with the County
Recorder. The following page is an example of such a recorded subdivision.
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The recorded subdivision map shall operate as a dedication of all Streets, Alleys
and other Public Places and shall vest the fees of such parcels of land as are therein
expressed. Lots in the above subdivision may be described as follows:

Lot 69, Phase Il, Southern Oaks Estates Subdivision, Washington County, Utah.
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Platted areas of town sites and other platted areas can also be described by the lot
and block method when the map is recorded. Below is an example of a platted townsite.
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An area in a platted townsite can be described as follows:

Lot 4, Block 64, Huntington City Survey, Emery County, Utah.
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Utah State Code Section §9-2-1335 provides for permitted abbreviations of property
descriptions when related to the County Tax Roll.

59-2-1335. Abbreviations permitted...

B51AC 5 A% % G B8 S AT NI FR Be e e e an e e for acre, acres
add ... e e for addition
AV L i e e e e for avenue
beg juw wening sewsi bis S e S e G i 0 for beginning
)1« for block
Bet . e for between
bdy., bdrs g sewen svas seie o wen el s for boundary, boundaries
Ch., ChS .. e for chain, chains
COM i 5aun wwis o wvios wrsoe 36 & (678 Bobh &7ac® o o o o o s s for commencing
CONt 5w arai anh wie wwaie i vied §ai o9 0w U €6 P 3 for continue
deg. OF ® e for degree, degrees
ISt . e for distance
S I e g for east
E'lY - .. .5 swi 55 59 i a0 Sa SR e Bl v - - - for easterly
i S S for foot, feet
fraC . oo srom avm vreme o s o el B A s STRE sTe b o for fractional
IN., INS it awsw @ ot &l S5E S s i Foh 5% ToN & for inch, inches
K, IKS . e e e e e e for link, links
., S .o s seasi o w6 wuems svriosk i wedsie S5leme e 0B 5o o o o for lot, lots
MIN. OF ' & g sias vai 8 siaie sl B /318 5708 5ol sies i o o for minutes
M. Of . e et e e for more or less
N o e e e e for north
NE . . .0 i s e aos Ba5 sos 0% 905 ow% S5 S3aing § for northeast
NE'WY . o v soms momsees B 28Ene nold S < - o -« - for northeasterly
NIY . . . G s srmm st s siiems sosyaers s wysen widos wite 935 3 - for northerly
NW v im wam s v sms saaces da% was oo i s s for northwest
NWIY 55 a5 voh 5 5055 550 Bieh 585 -« e e o e for northwesterly
o for point
V4 SBC . .ais im v v wieis wos et WS SEDE S 9 . for quarter section
[., TS . . weh 657 @0 5% siie e el snes e uEh 5. for range, ranges
o FORE o [ for rod, rods
RO W iam s o wos v mosieos wes s woid B o s for right of way
S. OF " sl simi ifs S wis o 5% alsis sy i@ 1. . second, seconds
SEC., SBCS . . v vttt e for section, sections
S . s sva W e @O ORI AYRNE NI SRR e v e e . e e o for south
SE .5 puwan s i snis sa W el s Be0s fa WA . for southeast
SENlY i e for southeasterly
Sy o e for southerly
St i swwem eu i% wate e ST S R B e e e e e e for street
SUD . . . ces sos o8 508 590 GBS SI05 GE e e e e oo for subdivision
S. LM e for Salt Lake Meridian
SW . . ciasars svems as sners sians aieoatasis 51505 GTAE B e 0 0 0 v e for southwest
b, 0., IPS o vies i st s se s sele aEs s for township, townships
(o T for thence
U. S. SUF s s i ses scons aroavans svas e for United States Survey
U. 8. M. o v s v sieie s 96 aieds - for Uintah Special Meridian
KT A for west
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Below is an sample of a County Recorder's ownership map, developed by

using elements of drafting and elements of surveying and mapping.
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Survey Accuracy

The use of coordinate geometry in mapping allows the drawing of extremely
accurate maps. If, however the deed’s legal descriptions are inaccurate or the section
monument’s mathematical framework is not right, the resulting maps can be very
confusing. Gaps or overlaps which may not exist will cloud the map. It may also prevent
the mapper from being able to write accurate remnant descriptions when a parcel split
occurs.

The legal description on deeds that we use in mapping to make up the taxing
descriptions and construct our maps generally comes from land surveys performed by
licensed land surveyors. To measure the bearings and distances between property
corners, the survey instruments used are either:

1. A theodolite (for measuring bearings) and a chain, tape or an
electronic distance meter.

2. A total station (an electronic distance meter which includes a
theodolite).

3. G. P. S. (Global Positioning System).

The technologies in items 1 and 2 above are currently used by most land
surveyors. Where it is practical, many surveyors are migrating to G. P. S. (item 3). To
meet todays requirements for a higher degree of accuracy the whole field of surveying has
improved.

1 Instrumentation has improved. The application of electronics
into surveying equipment has improved accuracy a great deal.
(Also mechanics and optics have improved).

2. The use of calculators (computers) have allowed surveyors to
use better survey techniques and adjust for error.
3. Stricter surveyors license requirements and periodic renewal

of the licenses have helped produce much better surveyors.
Excluding G. P. S., standards of accuracy have been established and are as follows:

1. First Order Accuracy - one part in 25,000 parts or better. This
order of accuracy is used in the accurate placement of survey
control monuments (ie., section corners, street control
monuments, ect...) or surveying valuable commercial property.

2. Second Order Accuracy - one part in 10,000 parts or better.
This is the level of accuracy currently used for most private
property surveys.

S Third Order Accuracy - below one part in 10,000 parts. Many
of the older surveys fall into this category.
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It is not unusual for a surveyor to traverse from a section corner to a property
corner and cover 5,000 feet in the process. If the level of accuracy is barely second order
(one part in 10,000 parts) that point could be 0.50 feet off from the absolute location.

- Mappers can locate points and lines on the computer or through calculations
to within 0.01 feet or closer. In order to map this accurately, mappers do not have the
constraints and challenges that a surveyor has surveying the real world. To expect two
adjoining properties surveyed by two different surveyors to match up exactly
mathematically is ludicrous. On the other hand if the difference is much more than 0.50 -
1.0 feet, there may be a problem with one or both of the surveys.

When comparing adjacent parcels which are surveyed fram different section
monuments (or city block corners), the results are only going to be as accurate as the
measured distances (and bearings) between the monuments. GLO (Government Land
Office) published distances for sections are often 20 - 50 feet off from the accurately
measured distances. In conclusion, a map can only represent property as correctly as the
accuracy of the legal descriptions on the conveying documents and the mathematical
accuracy of the framework of the section monuments or city blocks.

A computer or a calculator is required to do coordinate geometry mapping
precisely. If the data (deed descriptions and survey monument grid) to be mapped are
accurate then the maps drawn up from it can represent the owner’s title very precisely.
The map becomes a valuable tool to surveyors, title companies, attorneys and land
owners. If the data are inaccurate then, mapping that data precisely would give
questionable results. Gaps or overlaps between properties would be suspect and the map
could only be used as rough reference tool.
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G.P.S.

(Global Positioning System)

In 1994 the U.S. Defense Department launched the last of 24 high orbiting satellites
which make up the base of G.P.S. With this full complement of satellites traveling in 6
orbits around the earth it is possible with the aid of receivers to locate pinpoint positions
anywhere in the world 24 hours a day.

Though G.P.S. was originally created as a device for accurate navigation for the
military, use for it outside the military is mushrooming. G.P.S. receivers are becoming
small enough and cheap enough to be carried by just about anyone and applications are
almost limitless. Currently, a unit the size of a cellular phone can help guide outdoors men
back to their vehicle. Some new automobiles have a G.P.S. unit built in which can help
guide emergency vehicles to it in case of an accident or emergency. Since the system can
locate a point in three dimensions it could work as a traffic control device for aircraft as
well.

How G.P.S. Works

G.P.S. uses highly accurate clocks, electronics and computers to determine exactly
the distance from each orbiting satellite to a receiver on the earth’s surface. The
measurement of distance from the satellite to a receiver is determined by the amount of
time it takes for a radio signal to travel the speed of light that distance.

If the receiver can receive signals (direct line between a satellite and the receiver)
from at least 4 satellites the location of a point can be determined within one centimeter
(less than ¥z inch) through triangulation.
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Surveying Using G.P.S.

Receivers with onboard computers are now available to land surveyors. County
Surveyors are using G.P.S. to locate section corners and control monuments with a high
degree of accuracy. Private land surveyors are using G.P.S. to do property surveys.
Unless you are surveying next to a building or steep mountain it is not a problem to receive
signals from at least 4 satellites. In fact there are normally 6-7 or as many as 9 satellites
accessible at any given time. '

Because of changes in the atmosphere and ionosphere, radio waves from the
satellites do not maintain a constant speed. The interferences make it difficult to get an
exact distance. To adjust for these interferences, surveyors have two receivers. One is
a stationary receiver set up on a known point (ie. survey monument) to act as a standard,
and the other is a roving receiver used to locate the coordinates of the property corners.
The stationary receiver can make adjustments for the atmosphere interference to reflect
the known coordinates on its monument. The stationary receiver then transmits those
adjustments to the roving receiver so it can make those same adjustments and get a true
reading of the coordinates for the property corners.

Some of the advantages to G.P.S. surveying are:

1. One person survey crew. Only one person is required to locate the
receiver over the survey monument or property corner to get a
coordinate reading.

2. You do not have to be in view of a survey monument (nor do you
need to traverse into the property from the survey monument).
You can survey in stormy or foggy weather or at night.
High degree of accuracy. Accuracy for most G.P.S. surveys would be
equivalent to first order survey accuracy obtained through the older
survey technology. G.P.S. actually establishes a new standard of
accuracy in surveying. For a long traverse using the older technology,
the amount of error can accumulate and become greater the more
corners in the survey and the longer the traverse. Using G.P.S., each
point of a survey is independent of every other point, and point
locations are within one centimeter of the absolute location. So
whether the survey is a small subdivision lot or a large parcel with
many corners the accuracy of the location for each corner in each
parcel is the same.

5. Completing a survey is much faster.

6. The result will give elevations (Z coordinates) as well as X (East and
West), Y (North and South) coordinates.

W

Though surveyors at present must go through a considerable learning curve
to operate G.P.S. equipment, it is becoming easier to operate as the new equipment
evolves. G.P.S. surveying equipment is also getting less expensive all the time.

As G.P.S. surveying becomes the norm for surveyors we can plan to see
major changes in the concepts of survey monumentation and mapping of survey
descriptions.



74
GIS AND THE COMPUTER

Because so many governmental agencies (not just counties) are turning to the
computer to do their mapping, it was felt that a brief introduction and historic overview
would be helpful for those still contemplating the switch. Also included are some factors
that should be included in the deliberations when deciding upon mapping software.

The use of the computer for mapping and cartography was a natural outgrowth of
the use of the computer in industry. Mapping with the computer started first as an
extension of computer aided design (CAD), which is essentially the storing of lines, points
and annotation to produce a picture. In the case of the cartographer, the picture was,
obviously, a representation of selected geographic elements or features on a monitor which
was transferred to a hard copy medium. For anyone who has had to produce a drawing,
particularly a cartographic drawing, on a drafting table with a drafting arm and the
traditional drafting instruments, the move from the drafting table to a computer was a giant
step forward. The obvious benefits and advantages of using the computer for mapping,
that is, such things as increased speed, accuracy and productivity, the ability to produce
multiple hard copies at varying scales from the same database, easier editing, modifying
and revising of map elements, etc. made the “retooling” or retraining of the “draftsman”
well worthwhile. This, along with the foresight of many educational institutions who altered
their curriculum to conform with the new technology has caused a major abandonment of
the old technology in favor of using the computer. Further adding to the migration away
from traditional drafting technologies has been the reduced cost of both computer
hardware and software and the proliferation of software packages which cater to the
cartographer.

As great a development as the application of CAD has been to cartographic
production, this technology has some obvious, inherent limitations. Static pictures severely
limit analysis and query. A few programmers and developers with geographic training,
realizing the limitations of these static representations or pictures, developed software that
allowed for the storing of geographic data (i.e., points, lines and areas) in the form of
vertices in a table or tabular data format, and aiso to associate, programmatically, still other
data or “information” with these points, lines and areas. For example, a line that represents
a street might have information (attributes) associated with it that identifies its name, or its
width or its paving material. A line that is the side of a subdivision lot may have attributes
such as the serial number of the parcel or the bearing and length of the line. Or, a label
point in the middle of the subdivision lot may have the name of the subdivision, the lot
number, the address of the lot, and its area etc. associated with it. The lines and points are
no longer just lines and points, but, because of the attributes associated with them, they
have “intelligence”. This specific development of computer cartography which employs this
programming that associates attributes with the geographic features has become known
as GIS or Geographic Information Systems. The amount of attributes or “information”
associated with the individual map features is limited only by the need of the user.

The added element of a GIS (which is its real value) is its ability to establish a
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specific, spatial relationship (called topology) between all the individual elements of a data
set. This topological relationship allows the GIS to become an analytical and modeling too!
which can answer a variety of “what if” questions, or “what meets these conditions or
criteria”, or “do patterns exist in an area”, etc. The GIS then becomes a very powerful tool
that meets the needs of a wide variety of applications and disciplines, not just the
cartographer’s.

While cost is always a major factor (if not the overriding concern) influencing the
decision of which mapping software package to purchase, another important consideration
should be the value of purchasing a system that not only benefits the Recorder’s office, but
also, the other county offices. If the offices, such as the Surveyor and Public Works, the
Assessor, Planning and Zoning, etc... not only have access to the Recorder's mapping
layer but are, themselves, creating and entering their own integrated map layers in a GIS:

1. The costs of purchase and maintenance of the system can be shared among all
the offices.

2. The burden of data collection and input is spread out among several offices.

3. The value of the system as a tool for analysis and modeling increases
exponentially with each of these added data layers.

All the data layers mutually benefit all the offices by providing tools that facilitate the
duties and functions of all the different entities.

There are also benefits that accrue to the taxpayer, who, ultimately, is the one who
pays for the services that county offices are mandated to provide. The increased accuracy
and productivity in the work done, not only lowers the cost of government to the taxpayer,
but also improves the quality of the services that are provided.
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For Information Only

INTRODUCTION TO THE METRIC SYSTEM

How the Metric System Came to Be.

Before the development of the metric system, every nation used
measurement units that had grown from local customs. During the 1600's and 1700's a
number of French scientists recognized the need for a single, accurate, worldwide
measurement system. By the late 1700's the system had been refined. It included the
meter as the standard measure of length and the gram as the standard for mass. Other
units of measure followed. Most countries of the world have adopted the metric system
because of France’s prominence in the scientific community and the “Good Sense” that the
metric system presents.

Despite efforts by influential Americans and government officials, America
has held out in making the transition to metrics. The U.S. remains as the only major
developed country in.the world which has not adopted the metric system.

In 1975, the U.S. Congress passed the Metric Conversion Act which calls for
a voluntary changeover to the metric system. Because it is voluntary, the change has been
slow. Much of the transition toward metrics has been driven by the international trade of
U.S. goods and our own governments requirements that metric units be used in
government-funded projects.

The official name of the present version of the metric system is the
“International System of Units” or simply known as Sl. The term metric comes from the
basic unit of length in the system, the meter.

WHAT IS THE METRIC SYSTEM?

Metric measurement units.
There are seven basic units that form the foundation of the metric system and
are as follows:

I.  The METER is the base unit for length or distance. From the measure of length two
sub-units are determined.
A. Two-dimensional measure. (i.e. square meter and hectare)
B. Three dimensional measure or volume. (i.e. a cubic decimeter is equivalent
to one liter, also one cubic centimeter is equivalent to one milliliter)
II.  The GRAM is the base unit for mass.
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ll.  The SECOND is the base unit for time. (Currently the U.S. standard.)

IV. The KELVIN is the base unit for temperature. (Most people when measuring
temperature in Metric use the CELSIUS scale. The Celsius scale has the same
measure between degrees but is adjusted to better apply to temperature most of us
work with.)

V. The AMPERE is the base unit for electrical measure. (Currently the U.S. standard.)

VI. The MOLE is the base unit for measuring the amount of any substance involved in
a chemical or other reaction. (Currently the U.S. standard.)

VII. The CANDELA is the base unit for measuring light. (Currently the U.S. standard.)

Multiplication Factors.

The metric system is a decimal system just as is the U.S. money system. In a
decimal system a unit is 10 times larger than the next smaller unit. ;Most metric units have
Greek prefixes that tell the relationship of that unit to the base unit. The most commonly
used prefixes and their magnitudes (compared to the base unit) are as follows:

PREFIX SYMBOL SIZE
(Compared

to the base unit)

KO sam 5 s % v o v w9 weys vess wamy o4 K & biiies 600 & 598 3 608 8 BHE S v 0 0 v 00t 1000
Hecto ....... ..., B 100
Deka v sem 5 o9 § 5655 208 Ca% s seies 5 da ses 5 250 5 B0S BAEAE B S o e s e - 10
.......................... Baseunit-noprefix ........................ 1
Deci ... Ao 0.1
Centi wix vausn sren @ sevs Sovk gaF § FEes v C wuani & S5 & o ae & DA B S Suered §d 0.01
Milli .. M i woas o ovans soasens & aves @ 0e% & @i @ 0.001

As you can see, it is easy to convert within the metric system. The multiplication
factors are 10, 100, 1000, 0.1 etc. . . Converting within the customary or English system,
multiplication factors are 12 (inches to feet), 3 (feet to a yard), 5280 (feet to a mile) etc. .

Think Metric

The key to understanding the metric system is being able to visualize metric units.
This is know as “Thinking Metric”. Since the conversion to metric is going to be a slow,
ongoing process it will become necessary to “Swim in both seas” - that is, be able to use
and understand the metric system as well as the customary system. This will include being
able to visualize and relate the amounts referred to in each system to the real world. To
help with this correlation, the following are samples of commonly used metric
measurements, real world examples and conversion factors:
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Metric Measure Real World Conversion to Conversion to
(abbreviation) Comparison Customary Metric
Systems
LENGTH
Meter Slightly longer than | = 1.0936 yd 1yd=0.9144 m
(m) a yard = 3.2808 ft 1ft=0.3048 m
=39.37in
Centimeter The width of a =0.3937 in 1in=2.54 cm
(cm) large paper clip
Millimeter The thickness ofa | =0.039 in 1in=25.4 mm
(mm) dime ~
Kilometer About five (5) city = 0.6214 mi -1 1'mi = 1.609 km
(km) blocks = 3280.84 ft j
VOLUME
Liter Slightly larger than | = 1.06 gt 1qt=0.951
( a quart = 0.264 gal 1gal=3.79 |
Milliliter 1/5 of a teaspoon = 0.034 oz 10z =29.57 ml
(ml)
MASS
Gram The weight of a =0.035 0z 10z=28.349¢g
(9) large paper clip
Kilogram Weighs a little =2.2051b 11b=0.4535 kg
(kg) more than two (2)
pounds
TEMPERATURE
Celsius Fahrenheit
OC OF
100° 212° (water boils at sea level)
37° 98.7° (body temperature)
32° 90° (hot day)
20° 68° (mild day)
10° 50° (cold day)
0° 32° (freezing)
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Note that there are 100° between the freezing point and the boiling point of water,

on the Celsius scale. The formulas for converting from Fahrenheit to Celsius and back are
as follows:

0.56(°F-32)=°C 1.8°+32="°F

Mental exercises that will help you to Think Metric may include:

1. Make mental note of the time-temperature signs that show temperature in
Celsius as well as Fahrenheit. Try to mentally guess the conversion fro
°C = °F or °F =» °C before it flashes on the sign.

2. Since most food labels show the amount of product (volume or mass) in

customary as well as metric (normally in parenthesis) make a note of the
correlation.

3. In newer model cars, make a mental note of the speed you are going in km/hr

compared to mi/hr.

Converting to metric is not easy. One of the reasons the metric system has met with

such resistance in the U.S. has been the difficulty converting customary value to the metric
value. Most people are used to a whole number factor to convert from one length, weight
or volume to another, (i.e. 1 chain = 66 feet). Converting to and from the metric system
involves factors that could be carried out two - five places to the right of the decimal point
(i.,e. 1" =2.54 cm, or 1 kg = 2.205 Ibs).

How the Metric System Impacts Recorders Offices

*

Real estate documents which originate with the BLM or the National Forest Service,
which contain metes and bounds descriptions, will now use meters and hectares
instead of feet and acres.

After October 1, 1996, UDOT will use metric units on all road plans using federal
highway dollars.

After May 1, 1988, persons establishing a new coordinate network utilizing the Utah
coordinate system may use only the Utah Coordinate System of 1983. After January
1, 1997, persons using a Utah coordinate system may only use the Utah Coordinate
System of 1983. (Utah Code Title 57-10-11)

The North American Datum (NAD) of 1983 has coordinates published in meters.
NAD 83 represents a different projection than NAD 27 (See Title 57-10-6). The
same point in the 2 systems have different relative coordinates.

An effort is underway by the Utah Association of County Surveyors to promote the
use of metric measure by private surveyors. The association has published a metric
handbook to aid and educate surveyors in making the transition to the metric
system. This may result in the use of metric measure in more new property
descriptions. Many private surveyors are resisting the conversion to metric. One
reason is because their equipment measures in customary units (ie. stadia rods,
chains, etc...).
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Challenges Which must Be Faced Before Utah Counties Can Go Fully Metric:

. Areas of the Utah Code which refer to feet, square feet or acres must be changed to refer
to the approximate equivalent in meters, square meters or hectares. This will include the
area required for greenbelt qualification, state plat standards and new, acceptable
abbreviations for tax descriptions.

. . County assessors (and State Tax Commission) must establish new values based on
metric units.

. Municipal and county planning and zoning departments must rewrite ordinances based
on metric units.

. Title companies should use metric distances and areas on legal documents.

. Attorneys, Realtors, bankers and other land professionals need to become educated in
metric conversions.

. When communicating distances on maps and on tax descriptions (or acreage) to
landowners it may be advisable to indicate those distances in metric as well as
customary.

. Standard map size may need to be changed from 18" X 18" to the metric equivalent,

approximately 500 mm x 500 mm.

For Your Information

. When converting to metric courses, bearings will remain as degrees, minutes and
seconds, instead of the metric equivalent - radians.
. Metric distances will be expressed in millimeters (mm), meters (m) or for long distances

kilometers (km) in conformity with the ISO (International Standard Organization).
Centimeters, decimeters, etc. . . will not be used.

. No country uses metric 100%. There still exists units specific to particuiar trade - i.e.
carat weight, troy ounces, nautical miles, etc. . .
. Utah's mandated conversion factor is - one inch = 2.54 centimeters. (Title 57-10-10) This

extrapolates to the following conversion factors: 1 meter = 3.280839... feet, 1 foot =
0.3048 meters.
. UDOT will now place survey control stations every kilometer rather than every 100 feet.
. Drawing sheet size will no longer be A, B, C, D and E size - those will be replaced with
ISO designations of A0, A1, A2, A3 and A4, which are slightly different dimensions. All
A sizes have a height to width ratio of one to the square root of two.

. For approximate scaling on a map which is drawn 1" = 200', you can scale meters by
using the 60 scale on your conventional engineers scale, 1" = 60m.
. Scale on metric maps will be expressed as a ratio, for example: 1 meter = 100 meters,
1 meter = 500 meters, 1 meter = 2000 meters, efc. . .
. documents from UDOT will express distances in meters only but will include a conversion
factor with the legal description.
. As the Global Positioning System (G.P.S.) is used more by surveyors, the accuracy of

legal descriptions will in most cases increase. Conventional 1st, 2nd and 3rd order
survey accuracies will be replaced by other standards.

. Converting to (or from) metric does not increase the accuracy of an existing legal
description.
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Ownership maps and tax descriptions from the Recorder’s office facilitate other public
offices as well as private citizens. Major users include the Assessor’s office, title companies and
landowners. In the near future, recorders will be seeing a few documents with distances
measured in meters and will have to make the appropriate conversions. Though aided by
computers, the challenge of making a full conversion to metric is complex and will be difficult.
At present, the major users of recorder’s office material are comfortable and satisfied with the
customary units we use. U.S. land trade is not significant internationally so there is not that
incentive to go to metric. Neither State nor Federal laws are directed toward our offices to
mandate change to metric (nor are any State or Federal funds used by our offices). Our maps
and tax descriptions are created from legal documents that span a 40 - 80 year period of time.
We now have the complex problem of working in three different systems of measure - 1) chains,
links and rods, 2) feet, and now 3) meters.

As long as major users of our maps use customary measure of units (i.e. feet, acres) to
accomplish their work, then customary units should be the main focus of our maps. As the major -
users convert to metric units we should make that conversion as quickly as possible.
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METRIC CONVERSION

Conversion Factor:

The basic conversion factor mandated by Utah State Law is “one inch equals 2.54 centimeters”
(UCA 57-10-10). From that relationship we can caiculate the number of meters per foot as
follows:

2.545M I, 1M _q 304gM
In ft 100cm ft

To convert meters to feet divide meters by 0.3048. For example - convert 200 meters to the
equivalent distance in feet as follows:

200m
0.3048™
ft

=625ft -

If you feel more comfortable using a multiplication factor rather than dividing, take the reciprocal
of 0.3048 (1,/0.3048) which gives you 3.28083990...ftm. You can use this number to multiply
times meters to get feet.

200 m x 3.2808399 1t = 652 ft

m

Preserving Accuracy:
Most distances measured in meters by land surveyors will be reported to an accuracy three

places to the right of the decimal point. (ie 36.482 meters) This reflects millimeter accuracy.
Some distances may be reported to two places to the right of the decimal - or centimeter
accuracy.

After applying the conversion factor to distance in meters to get the equivalent distance in feet,
you will notice that the digits to the right of the decimal go on forever (normally). It is not
necessary (and may be misleading) to show the converted distances in feet to any more places
to the right of the decimal point than the original metric distance. For example .001 meters is
just larger than .001 feet but smaller than .01 feet. So if the metric distance is given to .001
meter, the converted distance in feet should be reported to the nearest .001 feet.

The following are examples of converted distances:

1073.302 m = 3521.332 ft
73.910 m = 242.487 ft
103.22 m = 338.65 ft

120 m = 394 ft

To convert square meters to square feet multiply square meters by 10.7639 sq ftisq m.

For tax notice purposes you may wish to show metric distance and areas as they appear on the
deed but show the equivalent conventional distances and areas in parenthesis next to them.
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Sources of Information

Surveying our Public Lands Use of State Coordinates
U.S. Department of Interior Utah County, Utah
Bureau of Land Management Prepared by Clyde R. Naylor

Utah County Engineer - Surveyor

Utah State Code =
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Introduction

Data which a mapper must use to solve problems comes from a myriad of sources
both new and old. The general need for the precise location of land did not exist until 30 -
35 years ago when the values of land began to increase at a rapid rate. At the present
time most land values are 10 - 50 times higher than they were in the early 1960's. Careful
licensing of land surveyors in addition to the high technology equipment, ie: G.P.S.
equipment, electronic distance meters, computers, etc... developed for their use, has
greatly increased the precision of the land survey. Many legal descriptions which appear
on older documents and some newer documents were determined by “self surveys”, (ie.
rough measurements of bearings and distances by untrained persons with improper
equipment), “table top surveys”, (descriptions made up by information from GLO maps,
deeds or tax descriptions).

How do mappers handle a set of data? How do they reconcile data from an old
inaccurate description with data from a more precise description? How do they calculate
acreage of irregular parcels? This section on mathematics will deal with these and other
problems commonly encountered by the cadastral mapper.

The old saying, “There are more ways than one to skin a cat,” was never more
applicable than it is in solving mathematics problems. Probiems and their solutions
presented in this section are based on the most concise approach. If the reader wishes
to solve the problems with a different approach, that is entirely his/her option as long as
sound principles are followed.

Many cadastral mappers have found calculators, and particularly programmable
calculators with surveying problems capabilities, to be most valuable in the day to day work
routine. If these problems can be solved more efficiently through the use of a calculator,
by all means use one. Some Recorder's office mapping departments have graphics
computers with good coordinate geometry software which have the ability to solve
problems by direct interaction with the drawing on the computer screen.

It is recommended that before proceeding with the problems of this section the
student obtain a calculator with trigonometry functions (ie.. One that will display Sine,
Cosine, and Tangent functions). Also, it would be useful.if the caiculator has the functions
which will convert degrees, minutes and seconds (angle) to decimal degrees (also convert
decimal degrees back to degrees, minutes ans seconds). This calculator may be used by
the student for solving the problems presented in the test at the end of the cadastral
mapping course.

l. Treatment of Data - Significant Figures:
When the length of a line in a legal description is described as being 243.32 feet
long, we can assume that the individual doing the measuring had equipment
capable of measuring within £0.01 feet of the absolute length unless otherwise
specified. The absolute value of the above measurement lies at some point
between 243.31 feet and 243.33 feet. The length of a line given as 100.00 feet is
also accurate to within £0.01 feet even though the numeric place holders are zeros.



86

This number is significant to the nearest hundredth (0.01) of a foot. A measurement
reported as 1178.7 feet is only accurate to within +0.1 feet, significant to the nearest
tenth of a foot. 423 is significant to the nearest one foot (£1.0 feet). When adding
a group of numbers, the result is only as accurate as the one number of the group
having the least significant figures to the right of the decimal.

Add 372.2
Example: 21.03
14.637
Result 407.86F

The last two digits of this result are insignificant. The result should be rounded off
to the nearest tenth (0.1) ie. 407.9. The figure 372.2 is the number of the group
being added with least significant figures to the right of the decimal.

When multiplying a measured distance by a factor, the resulting answer should only
be expressed to as many places to the right of the decimal as the original distance.
For example, when multiplying 271.14 feet by the factor 0.29993 (Sin 17°27'13") the
result is 81.32 feet (not 81.32398... feet).

In order to preserve accuracy without imposing artificial accuracy, the following rules
should be followed when converting between metric and conventional units. When
converting meters to feet, carry the resulting feet to as many places of accuracy as
the original meters.

1
0.3048

12.52mx( )=41.08feet

1

134.785mx(
0.3048

)=442.208feet

However, when converting feet to meters, carry the resulting meters one place
farther to the right of the decimal than the original distance in feet.

69.1feetx(0.3048)=21.06m

12.74feetx(0.3048)=3.883m

372.213feetx(0.3048)=113.4505m
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This same principle can be applied when dealing with bearings. For example, the
bearing N. 89°27' W. implies that the angle measured is only accurate to within 1'
(one minute) of the reported bearing. However, if the bearing is reported as N.
89°42'00" E., then you can assume that this bearing is accurate to within 1" (one
second). Some survey instruments are only accurate to within 5 to 15 seconds.
The mapper should use what is reported and consider the seconds in their
calculations.

Definitions & Formulas
Coordinates: Coordinates are a set of numbers which describe the distance north
(or south) and east (or west) from a monument or reference point. Generally north
and east distances are considered positive and south and west are considered
negative. For the purpose of this text we will label coordinates as ordered pairs as
follows:
1. The coordinate of a point north 200 feet and east 50 feet from a monument
or reference point will be labeled (E 50, N 200) or (50, 200).
2. For a point south 143 feet and east 270 feet it will be labeled (E 270, S 143)
or (270, -143).
*NOTE: South and west coordinates are always considered negative
because of their locations on their respective number lines.

In counties set up with state plane coordinates, the coordinates can be expressed
as grid coordinates. The convention used for expressing state plane coordinates
is a line with the easting on the top of the line and the northing on the bottom as
follows:  1,945,372.43 This allows the coordinates to be placed in a
764,006.72 smaller space than they would if expressed

as ordered pairs.

Course: A course is a unit of measure used in mapping which gives a direction
(bearing) and length (distance) of a line. An example of a course is S. 29°18'30"
E. 21.18 feet. The bearing is S. 29°18'30" E. and the distance is 21.18 feet. A
course may also describe a radius curve, a spiral curve, or an irregular line defined
by a canal, stream, ridge or gully etc...

Converting degrees. minutes and seconds to decimal degrees. To perform
some calculations in the next sections it will be necessary to convert angles from

degrees, minutes and seconds to decimal degrees. At a later stage in some
problems you will need to convert angles back from decimal degrees to degrees,
minutes and seconds. If you have a calculator which will perform these conversions
directly - use it. If not, convert degrees, minutes and seconds to decimal degrees
as follows on next page:
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Degrees, Minutes and  Conversion Example  Example Converted to

Seconds Conversion 27°37'14" Decimal Equivalent
Degrees = 27° - 27° Deg
Minutes = 37 = 0.61667 Deg

60 60
Seconds = 14 = 0.00389 Deg
3600 3600

Add Above Amounts Total 27.62056 Deg
27.62056 Degrees is the Decimal Equivalent of 27°37'14"

To convert decimal degrees back to degrees, minutes and seconds use the
following steps:
1. For the angle expressed in decimal degrees, 48.25667 °, take that portion of
the number to the left of the decimal - 48. that will be the degrees (48°).
2. Take that portion of the number in the example which lies to the right of the
decimal and multiply it by 60.
.526667 x 60 = 15.40002
The portion of the number to the left of the decimal is the minutes (15).
=l Take the portion of the product (in step 2) to the right of the decimal and
multiply it by 60.
40002 x 60 = 24.0001
Round off, the portion of the product to the left of the decimal is the seconds
(24").
The example in step 1 converts to 48°15'24"

Traverse: To travel from one point to another, or as it applies to mapping, to move
along the course of a legal description, with the possibility of calculating the
coordinates at each junction.

Inverse Traverse: The calculation of bearing and distance between two points of
known coordinates. (To be treated in the trigonometry section.)

Triangle: Any three(3) sided figure.

Area = ¥ Base x Height

Perimeter=A +B +C




Simple Curve Definitions: .

2

e S i s s ' iy PLT

OrP.l

"™ 'Chord (ar CHD or Long Chord)

a = (Delta) central angle
L = actual length along curve
D = central angle of 100 ft of curvature
R = radius
T = tangent length from point of tangency
(P.T. or P.C.) To point of intersection
(P.1.)
P.l. = point of intersection - that point where the
tangent lines from each end of the curve
intersect
P.T.= (or P.C.) Point on tangency (or point of
curvature) - that point where the curve begins
or ends
| = internal ordinate
M = middle ordinate
E = external ordinate
Formulas:
T-Rtan2 CHD=2Rsin2
2 2
E-Th A A A _ hypotonuse M=Ecos-A—R(1 —cosé)
=Ttan—=Rsec—(seC—=—2——— 5 5
2 2 adjacentside
. 1, CHD
4[sin 1( )nr 360L
- A2nr _ 100A _ 2r A= (degrees)
L 5 (degrees) 0 our

Simple curves, when degree of curve is given.

50
R= e
sin(degdrescurve, DegreeCurve=2722-78
(Railroad Practice) (Highway Practice)

These both give the same results

A 1 degree curve in highway or railroad practice is one with a radius of 5729.578 feet.
A curve with this radius and a 1° central angle yields 100.00 ft. of arc length.

Highway and railroad construction engineers in years past used this convention
(degrees of curvature) as an easy reference to curves with radius lengths which were
commonly used in highway construction.
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Trigonometry: Elements of a right triangle are as follows:

[ 90°

Side Opposite =0

A = side adjacent O but
not the hypotonise

(H) Hypotonuse = side opposite '

right angle

Trigonometric relations involving a right triangle are as follows:

Basic Trigonometry Relations

Other Commonly used equations
& definitions derived from the
basic trigonometry relationships

L _19
o-Hsing ‘O 5
sin= O (SideOpposite) 1 H
H (Hypotonuse) cosecf=——=—
sin6 O
A
- (6=cos™ 2
cosp-A (SideAdjacent) A=Hcos® H
H (Hypotonuse) sece——-—1 _H
cosB A
: A O=Atan® AG:tan‘19
tan- O (SideOpposite) A
A (SideAdjacent) - 1 A
cotf=——=—
tan tand O

If you are using a calculator to find the sin, cosin, or tangent of the angle © (theta),
© must first be converted from degrees, minutes and seconds to decimal degrees.
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The most frequent use of basic trigonometry functions involves the precise location of the
corners of a legal description. The corners are precisely located by calculating the exact
distance north (or south) and east (or west) from a common point or monument. Exact
location of points and lines on a map when compared to a common point or monument is
coordinate geometry mapping. Consider the following examples:

A% Esott

B Unknown Opposite Side
Coordinates

E Distance = (100 ) X (sin 44°) = 69.47
N Distance = (100) x (cos 44°) = 71.93 N 104.93
" E 119.47

Figure 1 Figure 2 Figure 3 Figure 4

Figure 1 -

Figure 2 -

Figure 3 -

Figure 4 -

Graphically shows point “A” with known coordinates (N = 33 ft, E = 50 ft).
The line connecting point “A” with point “B” may represent a course in a legal
description. The coordinates for point “B” are unknown, but may be
calculated using proper trigonometric functions.
Consider the line from point “A” to point “B” to be the hypotenuse of a right
triangle, whose legs run north from point “A”, then east to point “B”. The
angle at point “A” is 44°, and can be considered the angle © referred to in
the illustration of a right triangle.
Calculate the lengths of the legs of the triangle as follows:

N distance (latitude) = side adjacent to 44° angle

E distance (departure) = side opposite to 44° angle A
To calculate the north distance, use the equation: cose=ﬁ or

rearranging the equation to solve for the unknown: A=Hcos8
Plugging values into the equation

North distance = (100 ft) x (cos 44°)

North distance = (100 ft) x (.071934)

North distance = 71.93 ft
To calculate the east distance use the equation sin6=—  or rearranging
the equation to solve for the unknown O=Hsin8
Plugging values into the equation

East distance = (100 ft) x (sin 44°)

East distance = (100 ft) x (.69466)

East distance = 69.47 ft
To obtain the coordinates at point "B”, first add the north coordinate at point
“A” (33) to the newly calculated north component of line AB (71.94). This
gives a result of 104.94 ft for the north coordinate at point “B”. Next, add the
East coordinate at point “A” (50) to the newly calculated east component of
line AB (69.47 ft). This gives a result of 119.47 ft for the east coordinate at
point “B".
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You must remember that when traversing in a westerly direction that your west component
carries a negative sign. When traversing in a southerly direction the south component
carries a negative sign.

More concisely, the equation and form of a typical traverse is as follows:

Traverse: For figure 5, coordinates at
point B (E;.N;) can be obtained by
applying the following formulas™*:

** (when coordinates (Eo:No)angle 0 and
distance D, are known.)

North

N;=N,+D,cos6 (N = northing)

E1 =E0+D03ine (E = easting)

Inverse Traverse: When coordinates (Eq Ny)
and (E;,N,) are known, the bearing 0 and
length D, of the connecting line can be
obtained by applying the following formulas:

N, -N,

E.-E _"M1™

6=tan‘1 1N0 D° cosB
17 Vo

E.-E

D.=/(N,-N.)?+(E,-E.)? Dj=——2

o=/ (Ny=No)*+(E,-Ey) s

An essential part of coordinate geometry mapping is to perform line - line intersects
(also line - curve and curve - curve intersects) to produce remnant descriptions from a
parcel segregation. It is mandatory for a mapper to have a calculator or a computer to
perform that (those) function(s).

The following formulas (next page) can be used for calculating the intersection of
two (2) lines and are included here for reference only.



Intersection of Two Lines: To find out |
where lines D, and D, intersect |
(coordinates E,,N,), when coordinates
E..N, and E,,N, are known as well as the

Po?argmgg: >« and B apply the following

(N2—N0)sinB—(E2—E0)cosB]
sinBcosa-sinacosf

N,=N,+cosal

(N,-Ng)sinB-(E,-E,)cosB

E,=E,+sina[ - _
sinfcosa -sinacos

(Eq. No)

For computer programming, azimuth angles are required for angles < and p.
To find segments D, and D, use known and newly found coordinates with the inverse
traverse formula.

Another method for solving this problem is to form a triangle by connecting the two
known points. Calculate the length and bearing of the line connecting the known points.
Then, calculate the interior angles of the triangle. Now use the Law of Sines, calculate D,
and D,.

Law of Sines: For the triangle below: A, B and C represent the vertices of the
triangle.

AB= line segment between A and B,
BC = line segment between B and C and
CA = line segment between C and A.

LA _(B_LC (AngleAtC)
BC AC AB (LineSegmentA,B)

Law of Sines:
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1. Bearing Rotation
1. To the initial bearing, either add or subtract the angle to be rotated:
A. Before adding or subtracting, convert both angles to decimal degrees.
After performing the rotation by adding or subtracting, convert the
resultant decimal degree answer back to degrees, minutes, and

seconds.
B. If adding the rotation to the initial bearing gives a result greater than
90°:
1. Subtract both the initial bearing and the rotated bearing from
180°.
2. Report the result in the proper quadrant.
N -= Example:
N - Be
S0
\!
L g  qotatio™
W w1 50° (ClockW* R
§ 60-
Eﬂ?as 180° - (70° + 50°) = 60°
u
!emeearil;
9)
s
O
C. If subtracting the rotated angle from the initial bearing results in an
angle less than 0°, the negative answer will be the bearing in the new
quadrant.
Example:
R
—% 0\50\:_ .\‘,6 =
e OO &
@ 309 -Q;E
H & 20° - 30° =-10°
Z W
2\ /3
A~ 3

ac W




96

IV.  Sample Problems Involving Mathematic Functions
1. Find acreage of parcels of ground with the following legal descriptions.
(Included are Solutions)
A. Com N 1163 ft and E 2034 ft from the SW Cor Sec 16, T10 S, R 10
E, SLM: N 127 ft; E 291 ft; S 127 ft: W 291 ft to beg.
Solution: Parcel described is a rectangle which would appear as follows:

291

Area of a regtangle is:
A=WxL £ ﬂtq:(@ofhc‘\-\* X \\m"x*\\
291 A= (291) x.(127) ft -
A = 36957 sq ft
36957sqgft, 1ac  _ 8540
1 43560sqft

B. Com N 17.5 ftand W 23 ft from the E % Cor Sec 16, T10 S, R 10 E,
SLM; W 240 ft; N 37°30' E 394.24 ft; S 312.78 ft to beg.

x4’
127

Area in acres =

[ution; A
Z PATA TS

A = ¥%(240 ft)(312.78 ft)
A = 37533.6 sq ft

= %BH 4(@\: ’/2&&6‘{\&)’}@:\0!” 51 %‘

7
¥ Areain acres:
N
~N
Qo
= 37533.6sqft, lac  _
1 43560sqft
W 240 ft ]
2. Find acreage for the following figures.

A.  Solution: Area of a parallelogram = Base x H

A = (200 ft)(85 ft)
A =17,000 sq ft

Area in acres = 200 L,'
H=85 )
7000sgft, 1ac g, Q _— L s

1 43560sqft




T?-C,PQZQMA
(A+B),
2

222fl‘;298ft)1 37 7 222

B. Solution: Area =

A<

28"

A= (260 f)(137 ft)
A= 35,620 sq ft

- H =137

6%,

298

E

Acres =

35620sgft,  1ac
1 43560sqft

C\vc_\(
C. Solution: Area = rir? =3, 4
e %y

A = (3.1416)(25 ft )2
A = 1963.5 sq ft

=0.82ac

Acres =

1963.5sqft,  1ac
1 43560sqgft

=0.05ac

D. Sector of a circle
Solution: Area of a complete circleA,

Ac=mir? >
A.=(3.1416)(80)
A= 20, 106.24 sq ft

Full circle has central angle A of \
360°, sector is a fraction ofsz—;) of
a full circle . Hence, the area of the
sector is that fraction times the area:

(in the case that the central angle A

is expressed in degrees, minutes
and seconds, convert the angle to decimal degrees.

A f a sector
reacta A=( 32690)><20106.24sqft
A=1619.67sqft
Area of a sector in acres = 1619_167sqftx - 51(-3:,1(;; -0.043
More concisely the formula is : Arir? i

360
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3. Calculate the chord (bearing and distance) and arc length of the curve in the
following partial description.
“... N 53°26'33" W to the point of curvature of a 76.23 ft radius curve
to the left, A of the curve is 11°14'48" ..”

Solution:
Chord length = 2rsin2 Arclerigth & o2k
11°14748” S
- 2(76.23)sin———= o
2 _ (11°14748")211(76.23)
= 2(76.23)sin 5°37'24" 360
(11.2466)2(3.1413)(76.23

= 2(76.23)(.09798) = 360

Chord length = 14.94 ft Arclength = - 14.96ft

Chord Bearing =  tangent bearing + %

N 53°26'33" W + §°37'24"
N 59°03'24" W

Chord bearing

If this curve had curved to the right it would have been obtained as follows:
Chord bearing = tangent bearing _2
2
4. Find the coordinates at point “B” if the coordinates at point “A” are E =
100.00 ft, N = 300.00 ft and the course from point “A” to point “B” is
S 58°36'41" E 450.00 ft.
Sin 58°36'41" E = 0.85365
Cos 58°36'41" E = 0.52084
Tan 58°36'41" E = 1.6390

Solution: (Sign changes because
course goes south)
N,=N,+(-DcosB) ! A
N=300-450xc0s58°36'41"(0.52084) l
N=300-234.38 i
N=65.62ft '

300 (Ng)
00 (E,)

mlz
-

E,=E,+Dsin6
E=100.00+450xsin58°36'41"(.85365) |
E=100+384.14 |
E=484.14ft

N 65.62 (N, ©

; E 484.14 (E,)

| Orgin or reference point
<+
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4. For the following legal description, determine the length and bearing of the
last course.
Com S 511.13 ft and E 1211.41 ft from the N% cor Sec 16, T10S, R10E
SLM; thence N 107.63 ft; E 219.00 ft; S 267.13 ft; NWly to the beg.
Tan 53°56'00" = 1.3730

Solution:
eztanJg
17 Vo
g-tan-'1430:41-1211.41 403.50 S 403.50 S
670.63-511.13 121141 E “1430.41 E
§-tan-'219:00 @ E 219.00
1569.5 ~
o
B=tan~'x1.3730 Z 511.13§ o
/121141 E o
8=53°56/ / 3
7 .
P

Do=y/(Ny-Ng)* +(E,-Eo)?

D,=/(1430.41-1211.41)?+(670.63-511.13)2

D,=y/(219)?+(159.5)2

D,=/47961+25440.25 670.63S /
1430.41 E

D,=y/73401.25

D,=270.93

Last course should read N 563°56' W 270.93 ft
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Once every year or so, a special problem will come up which requires special
handling. The following problems are presented for reference only. This type of

problem will not appear on the test.

1. Calculate and write a metes and bounds description for the south one(1.00)

acre of the following description:

Com N 27 ft and E 24.75 ft from the SV4 cor of Sec 16, T10S, R10E SLM:
N 649.54 ft; E 44.06 ft; S 13°30' E 668 ft; W 200 ft to the beg.

Trig. table needed is as follows:

Angle sin cos tan

13°30' 23345 .97236 24008

-

-t

Solution: parcel described is a follows: (The one acre parcel is a trapezoid.)

Eq1 X =200-Z
Eq2 Z=Ytan13°30'
Eq3 X =200-Ytan13°30'
Or X = 200-.24008Y

Eq4 X+§00)Y= 4358)

(

Substitute the value of X in Eq3 for X in Eq4.
( 200-.24088Y+200
2
400-.24008Y
( 2
(200-.12004Y)Y=43560
.12004Y2-200Y+43560=0

)Y=43560

)Y=43560

Use the quadratic formula to solve for Y.
v b+yb?-4ac
2a
_200+,/40000-4(.12004)(43560)
) 2(.12004)
va 200-138.15
.24008

Y=257.62

Y

X 200.00
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Eq3 X=200-.24008Y Z=200X
X=200-.24008(257.62) Z2=200-138.15
X=200-61.85 Z=61.85
X=138.15

The length of the east line (E) of 1 acre parcel is found by applying the following
equation:

sin13°30'=2
E - 6185 64.94ft
45

V4

[
sin13°30’
The legal description of the 1 acre parcel is as follows:

Com n 27 ft and E 24.75 ft from the SV4 cor sec 16, T1OS R10E, SLM: N

257.62 ft, E 138.15 ft, S 13°30' E 264.94 ft, W 200 ft to the beg.

2. For the following description, calculate the radius of the curve, “... along the
highway right of way 270 ft along a 2° curve...”
Refer to curve definitions: D is the degree of curvature.
_5729.578 5729.578
R-5729.578 R=2864.789
2

3. Find the median of a 500 ft radius curve to the left where A = 13°30".
(Knowing the value of the median is useful when drawing curves with large
radii.) Cos 6°45' = 0.99306

M=R(1 -cos%)

13°30/

M=R(1-cos )

M=500(1-cos6°45')
M=500(1-0.99306)
M=500(.00694)

M=3.47 ft
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VI. Locating Legal Descriptions in Sections

A.

Common reference point:

One purpose for monumenting corners and quarter corners in a section is to
provide a reasonably close point from which to survey various properties with
in a section.

It is comparatively easy to understand the relationship of two descriptions
when they both reference the same monument.

Due to physical errors introduced by the mapper and his equipment when
constructing a map, it is important to calculate coordinates for parcels when
they effect one another.

Parcel 1 Parcel 2

Com N 25 ft and E 325 ft from the SW Com N 250 ft and E 675 ft from the SW
cor Sec 16, T10S, R10E, SLM; N 225 ft; | cor Sec 16, T10S, R10E, SLM; E50ft; S

E 400 ft; S 225 ft; W 400 ft to the beg. 50 ft; W50 ft; N 50 ft to the beg.
Point of Beg.
for Parcel 2
" E 325 p_— E 675 E 725
50 ¢ X 250
°50 E 725
_N200

T e

~—

E 675

144
gee

Point of Beg.

for Parcel 1
v E 725

400

U

SW cor Sec 18
T10S, R10E E 325

Once coordinates are computed for each parcel it is simple to see their relationship
to each other.

When constructing or upgrading an ownership map, it is good practice to label
coordinates of the point of beginning and any other important points of each parcel.
Of course, this can only be done when space permits.

B.

Rotation of Bearings:

Occasionally a legal description will traverse along a section line but call out
a different bearing than the one customarily used for that section. For the
purpose of obtaining coordinates which are compatible with those of other
parcels of land in that area, the bearing for each course of the description
must be rotated to agree with section bearings of all parcels for that section.
Do not label that parcel on the plats with the rotated bearings uniess so
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noted, nor reflect the rotation in the tax description. The tax description
should reflect the legal description on the document. This will help prevent
the tax payer from being confused over the difference between his deed and
tax description. When drawing up a description with a drafting machine,
requiring rotation from the normal bearing, that rotation can be accomplished
by re-adjusting the head of the drafting machine to coincide with the
description, then draw the description as it reads. For those using
computers, there is normally a provision for rotating the courses of a legal
description.

Example:

Com 326 ft South along the Section line and East 270 ft from the NW cor
Sec 17, T10S, R10E SLM; South 50 ft; East 100 ft; North 50 ft; West 100 ft
to the beg.

Note:  Bearing of section line from the WY cor to the NW cor is
customarily N 0°12'15" W. ‘

e
)

E.
ol
- b o8 S 361.04 $.360.68
S, o -0.B. E 271.29 - E371.29
@ ._ ___,\r_ o _\-
! E0 »| W100ft (S 89°47'45"W) |Z
. (N89°4T45"E) S &lio
| NS Bla
5 - 2
= m E 100 ft (N 89°47'45" E) Z
al S411.04 .S 410.68
° E 271.47 E 371.47
=z

Bearings from the legal description must be rotated counter clockwise 0°12'15" in
order to get workable coordinates.

Treatment of Data

B.

Precision of Legal Descriptions:

Because of problems before mentioned, some legal descriptions are not
precise. In order to make the reference in this context brief, we could refer
to such inaccurate descriptions as “bad” descriptions. If traversing a “bad”
description from the place of beginning through the last course does not
return to the place of beginning, it is said that the description does not close.
The error(s) may have been created in any course(s) of the description.
There is nothing the mapper can do to improve the legal description reflected
on the recorded document. Assume that a party owns a parcel of real
property conveyed to him by a “bad” description and he conveys a parcel
reflecting a current survey description which closes. It is impossible to locate
precisely the new description on a plat with reference to the “bad”
description. The “bad” description can be shifted to fit the new description
only to the extent that the “bad” description misses closure. The remnant
description will miss closure just as far as the original description did before
the new parcel was conveyed.



Misses Closure
(301t »” Commencing Point

Example:

End of
Final
Closure

New Survey
/ Description

Bad Description of
Mother Parcel
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The illustration mapped is a
representation of two parcels.
The larger solid lined parcel
represents the mother parcel
with a “bad” description. The
smaller parcel represented by
broken lines in the southwest
cormer is a good survey
description of a parce! being
segregated.

For all practical purposes, the two parcels in some instances can be represented as
follows: **

¥’ Commencing Point
O

Bad Description of
Mother Parcel

" End of
Final
Closure

** Consideration should be

given to the following:

A. Boundaries of adjacent
parcels
B. Natural or physical

boundaries called out
by documents for both
parcels, ie. roads,
canals, railroad right-a-
ways fences, ditches,
etc...

C. Recitation of

boundaries called out
on previous conveying
documents.

Since the larger parcel misses closure by 30 feet. We have that much latitude to locate the
smaller parcel parcel as good judgement would dictate. Note the the “bad” description is
not improved by this arrangement. The same principle may apply to direct changes.
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Example:

End of Final l/C:ommencing Point

Course .
! I Solid line repesents a bad description
: : owned by party A.
Bad i !
Description | ! :
I | Party A sells to Party B via a new
l . . . .
: | description which closes and is represented
| : by the broken line.
I |
! I
! ! -
New Good .Y C
Description

It would seem reasonable to show party B as the new owner and also change the
old description to the new correct description on the tax rolls. ***

Doing away with the old lines, we
would show only the new
description with party B as owner.

*** Careful consideration should be given to:

A. Boundaries of adjecent parcels. The “bad” description may follow exactly the
title lines of adjoining properties for part of the description. Those lines must
be honored. In such a case, the new description may encroach on other
parties and (or) result in a remnant description for party A.

Natural or physical boundaries.
Recitation of boundaries.

o
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Formulas for Finding Functions of Angles

SINEB= SideOpposite
Hypotenuse

SideAdjacent
Hypotenuse

TANGENTB = SideOpposite
SideAdjacent

COSINEB=

HYPOTENUSE =g/ (SideAdjacent)?+(SideOpposite)?

Formulas for finding the length of side for a right-angle triangles when angle and side are
known. ==
Length of side opposite (Hypotenuse x sine) -

Length of side adjacent (Hypotenuse x Cosine)
Aditional Formuals

Triangle Area = “2Base x Height
Rectangle Area = Length x Width
Parallelogram Area = Base x Height
TrapeziodArea —BL‘ZJ—OE xHeight
CircleArea=1r?

CircleCircumference=nd

Tan=Rtané
2

CHD=2Rsin%

Arcl = Aznr
360

_ 360L
2nr

A

. Anr?
Sector of a Circle Area = 360

A
CHD Bearing = Tangent Bearing + 5 If curve to the left

CHD Bearing = Tangent Bearing - % If curve to the right
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Trigonometric Functions Which Fall Within the Quadrants Are Positive or Negative
as Shown below.

N
Sin (-) Sin (+)
Cos (+) Cos (+)
w E
Sin (-) Sin (+)
Cos (+) Cos (-) -~
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Abstract Tract Index

Abstract tract index is, an index showing all recorded documents pertaining to any
specific property, separated according to legal description and showing important
information such as: Entry Number, Book, Page, Date, Time of Recording as well as the
parties involved in the transaction; Lot, Block and Plat in the case of Subdivisions and
Town sites; Quarter Section, Township and Range when property is in Section land that
has not been subdivided.

Example: If looking for property in the Southwest Quarter of Section 26, Township
5 North, Range 2 West, first find the tract index with the township and range, then find the
section, and then search the quarter-section where the property is located.

When finding a document marked in that particular quarter section, compare the
legal description along with names to see if it affects the property...if it does affect the
property or if the names match, write down the information (entry number, book, page, kind
of instrument and any remarks you have concerning the instrument). See next page for
an example of a search.

Entry No. 446536, Book 623, Page 348, Instrument WD, Remarks Mietus to
Church of LDS
This name is the vested property owner and comparing the legal description, it matches
the property being searched.

Entry No. 446719, Book 623, Page 646, Instrument Partial Release,
Remarks PIQ & other Book 533, Page 938
P1Q, means Property in Question and other property released O.K. Releasing the
Mortgage found in Book 533 and page 938.

Entry No. 508720, Book 729, Page 330, Instrument Lien, Remarks PIQ &

other $11, 568.90 Rel O.K.
Again Property in Question and other property has a lien on it for$11.568.90 but it has
been released by the next instrument so the reference “Rel O.K.” has been added to the
line of remarks.

Entry No. 510419, Book 732, Page 181, Instrument Rel, Remarks PIQ &

other see Book 729, Page 330
Property in Question and other property has released the lien recorded in Book 729-330

Entry No. 510471, book 732, Page 247, Instrument Easement, Remarks P1Q
& other for utility purpose
This instrument gives an easement across the property for utility purposes.

This is the end of the search, the Warranty Deed Entry No. 446536 is now the title holder
with no Mortgages or Liens, but has an easement for utilities.
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When doing a complete search write down every document down that is found in that
particular quarter section. If the Recorder is only interested in the ownership of the
property then only search and write down what changes the names.

Remember: Warranty Deeds, Special Warranty Deeds, Quit Claim Deeds, Trustee’s
Deeds, Sheriffs Deeds, Personal Representative Deeds, Order of Final Condemnation,
Decrees of Divorce, can all change title.

Using the following tract index and sample search run the chain of title to determine the
ownership of the following described property, as of June 10, 1982.

Sample property searched from November 5, 1976 at 8:25 A.M:"(Parcel No.
6) Vested in: Carl H. And Noel Carol Mietus -

Beginning at a point on an old fence line 1326.60 feet South 89°55'22" East along the
Section line and 183.0 feet North 0°04'39" East from the Southwest corner of Section 26,
Township 5 North, Range 2 West, Salt Lake Meridian, in the city of Clinton, and running
thence North 0°04'39" East 150.0 feet along said fence line: thence South 89°55'22" East
485.0 feet; thence South 0°04'39" West 300.00 feet to the North line of a road; thence
North 89°55'22" West 350.0 feet; thence North 0°04'39" East 150 feet; thence North
89°55'22" West 135.0 feet to the point of beginning.

Parcel 6 run from 11-05-76 Order No Page No '
Entry No. | Book Page Instrument Remarks
446536 623 348 Warranty Deed | Mietus to church of LDS
446719 623 646 Pt Release PIQ release OK see B 533/938
508720 729 330 Lien PIQ & other $11, 568.90 Rel O.K.
510419 732 181 Release PIQ & other See B 729/330
510471 732 247 Easement PI1Q & other for utility easement

Vesting as of 06-10-82 at 8:25 A.M. Corporation of the Presiding Bishop of the Church of
Jesus Christ of Latter-Day Saints, a Utah Corporation Sole.
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Some counties in the State of Utah have employed computerized abstracts, these
abstracts are sometimes referred to as parcel abstracts. With a system of this kind, the
computer displays or prints out a list showing all documents that affect any property from
a given date. This type of system eliminates all searching that is required with traditional
abstract books.

An example of this type of abstract is shown on the following page.



WEBER COUNTY RECORDER ABSTRACT OF TITLE TAXING ITT 01hs
SERIAL NUMBER 19-058-0005 (19-039-0062)

OWNER RICHAN, ALBERT R & WF 2512 N 2000 W

MARILYN M RICHAN OGDEN UT gunon
DESCRIPTION OF PROPERTY 00 ORIG ACRES:
ALL OF LOT 5, ALLEN TAYLOR SUBDIVISIOM, WEBER COUNTY, UTAH.

COMMENTS:

*EW

GRANTOR/ KIND OF DOC BOCK -PAGE REC DATE TIME i
GRANTEE COMSIDERATION ENTRY NO. DOC DATE RELEASED
TAYLOR, ALLEN E ETAL DEDICATION PLAT  0016-0046 05-19-70 01:58PM
WHOM IT MAY CONCERN s .00 00535197 - = 0000-0000
BROWN, ILO M & ALICE H MOTE & AGREEMENT 0951-0143 10-02-70 11:284H
BANK OF BEM LOMOMND $ 003,117.41 00540933 09-10-70 0000-0000
BROWH, ILO M & WF TRUST DEED 0957~-0646 01-12-71 11:00AHM
COMMERCIAL SECURITY BANK $ 014,200.00 oos54u4855 01-07-71 0000-0000
SMITH & EDWARDS PROFT SHAR PLAN RELEASE 0958-0178 01-18-71 02:30PHM
BROWN, ILO M & WF $ .00 00545076 01-00-71 0926-0156
BAMNK OF BEN LOMOND RELEASE 0958-0524 01-22-71 10:43AM
BROWN, ILO M & ALICE H $ .00 00545335 01-21-71 0915-0275
COMMERCIAL SECURITY BAMNK ASSIGNMENT 096U-0426 0U4-23-71 O4:00PM
DRY DOCK SAVINGS BANK 3 010.00 00549506 04-15-71 0957-06U46
BROWN, ILO M & WF TRUST DEED 1014-0261 01-15-73 12:48PH
FEDERAL EMPLOYEES CR UN $ 016,000.00 00585677 01-12-73 0000-0000
FEDERAL LAND BAHK BERKELEY RELEASE 1044-05326 01-25-74 12:40P}
TAYLOR, ALLEN E ETAL $ .00 00608342 01-07-74 0826-0559
CITIZENS NATIONAL BANK RELEASE 1044-0538 01-25-7T4 12:U41PH4
TAYLOR, ALLEN E & WF 3 .00 00608343 01-14-7h 0879-036M
RICHAN, ALBERT R ETAL NTC OF CONTRACT 1048-0421 03-19-74 11:06AM
WHOHM IT MAY COWCERN $ .00 00611408 03-08-74 0000-0000
BROWM, ILO M & WF TR WARRANTY DEED 1237-0862 02-20-79 04:35PHM
RICIIAN, ALBERT R & WF 5 010.00 00767655 02-26-74 0000-0000
HOME ABSTRACT & TITLE CO TR RECONVEYANCE 1283-0531 02-23-79 04:29PH
BROWN, ILO M & WF ] .00 00758083 02-16-79 1014-0261
WEBER COQUNTY CLERK CERTIFICATION 1370-1293 11-10-80 02:21PM
WHCM IT MAY COHCERN $ .00 00323948 11-06-80 0000-0000
BOARD COUNTY COMMISSIONERS ORDINANCE 1394-1772 12-22-81 11:57AM
WHGHM IT MAY COHCERN $ .00 00849262 12-21-81 0000-0000
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