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MEMBERSHIP APPLICATION

DATE
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(Please indicate preferred mailing address)
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YOUR TITLE

States other than Wyoming in which you are registered:

Additional information or comments (optional):

SOKKIA |

MEASURING SYSTEMS

CLASS OF MEMBERSHIP APPLIED FOR: (check one only and please submit dues with application, prorated for the remainder of the calendar year)
MEMBER, ANNUAL DUES $75 (Persons duly registered, PLS or PE&LS, in Wyoming.)

AFFILIATE MEMBER

Associate Member, annual dues $50. (Persons employed under the direction of a PLS and working toward PLS registration in Wyoming.)

4 /;:’ A ~ Special Mer_nber, annual dues $50. (Not meeting above qualifications but with a particular interest in, or association with, the profession of
//jk{ . ~ land surveying.)
:::_‘ 3 Special Member, student, annual dues $15. (Pursuing a post secondary academic course of study, and currently enrolled.)
e O‘Q ) Z il Sustaining Member, annual dues $100. (Persons, institutions or corporations desiring to assist PLSW financially.
Q ¢ s y | AGREE TO OBSERVE THE CONSTITUTION AND BY-LAWS OF THE PROFESSIONAL LAND SURVEYORS OF WYOMING AND THE CHAPTER

TO WHICH | WILL BELONG AND TO SUPPORT SAID ORGANIZATIONS IT THEIR ENDEAVORS.

(APPLICANT'S SIGNATURE) SPONSOR'S SIGNATURE
(For Affiliate Member applicants only.)

NOTE: All portions of the state have chapters. Chapter dues or assessments may vary in amount. Applications are considered by the Board of

LOOk for our new Sign Of strength_ Directors at quarterly meetings. Send completed application to PLSW, c/o R.L. Hudson, Sec./Treas., P.O. Box 784, Thermopolis, Wyoming

82443.

Last December, we changed our name to better represent our new position as a division of Sokkia
Corporation, formerly The Lietz Company. But only our name has changed. You can still look to
us for superior products and services at competitive pricing. And now, we're backed by all the value
and integrity you've come to associate with the Lietz name.

So where you used to look for Brunson, look instead for Sokkia SOKKII\

Measuring Systems. It's our new sign of strength. MEASURING SYSTEMS
2895 W. 8th Ave. « Denver, CO 80204 + Tel: (303) 623-4385

1-800-729-1729

(Formerly Brunson'’s Survey Instrument Division)



TAHOE - THE BEGINNING

come back to where it all began
7th Biennial Conference

April 19-23, 1993

Watch for your
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Business Related Topics

Self Enhancement
Key Note Speaker
Exhibits
Topics of
Professional Interest

Pre-Registration Packet

February 1993

Social Activities Galore!

Exhibitors' Cocktail
Party
Joint Luncheon
Spouses' Program

Enjoy Tahoe at its Best

Moonlight Cruise??

Gambling *Shows * Skiing

Lines and Points is published by the Professional Land
Surveyors of Wyoming. Lines and Points is not copyrighted
and permission is hereby granted to reprint articles with
appropriate credit. The Professional Land Surveyors of
Wyoming assumes no responsibility for statements made or
opinions expressed in this publication.

PLSW (Professional Land Surveyors of Wyoming) is a state-
wide organization of Registered Land Surveyors licensed to
practice in the Equality State of Wyoming. PLSW is dedicat-
ed to improving the technical, legal, and business aspects of
surveying in the State of Wyoming. PLSW is affiliated with
the American Congress on Surveying and Mapping and the
Western Federation of Professional Land Surveyors.

Editorial Staff: John Hibsman, Steve Strang, Don Davis.

Front Cover Artwork
By Ray Blaha — Casper

Lines and Points subscription $50/year
Advertising Information

Camera ready advertisements with payment should
be mailed to Lines & Points, PLSW, Box 904, Casper,
WY 82602. .

Advertising rates are as follows:

Year Issue
Full page $300 $80
Half page $175 $50
Quarter page $100 $30
Business card $ 30 $10
Classified 40¢ per word/issue
Employment Free

Special Rates for PLSW Chapters
Deadline for winter issue — March 15, 1992
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President's Notes

Becky Braman, President

1992 has slipped away. During this year, PLSW
has continue to work for the surveyors of the state.
During the recent Board of Directors’ meeting in
Thermopolis, a tentative budget was drawn up which
reflects goals of continuing education opportunities,
national representation and the providing of informa-
tion to our members.

As part of our goals for continuing education, Stan
Abell and Herb Stoughton, the co-chairmen of the
Education Committee, have set up a technical session
during the Wyoming Engineering Society convention.
This session will be Friday, February 5, the day after
PLSW’s annual meeting. The subject will be the Use of
Statistics and Least Squares Adjustment. This subject
should be of interest and use to not only the practicing
land surveyer but also to engineers. Professional devel-
opment certificates will be awarded to participants.
Many thanks to the education committee, as well as to
Pete Hutchison who has helped set up this program
with Sally Steadman, the program chairperson for the
WES convention. Also at the convention will be a
Preconference Workshop on Professional Liability
Insurance, based on Case Studies. This will be offered
on Thursday, February 4, from 8:00 AM through noon,
at a cost of $25.00, with professional development cer-
tificates also available for this program. Many states
now require continuing education for renewal of profes-
sional land surveyor licenses, and these programs will
go far toward satisfying those requirements. (This
requirement is currently voluntary in Wyoming.)

The PLSW annual meeting will be in Laramie at
the Holiday Inn (junction of I-80 and US 287,) from 1 to
5 p.m., on Thursday, February 4. The PLSW Board of
Directors will be meeting on the afternoon and/or
evening of Wednesday, February 3, also in Laramie. All
PLSW members are encouraged to attend these meet-
ings.

As discussed here in the last issue of “Lines &
Points,” a revision of the Certified Land Corner
Recordation has been made. The form, as revised by
Mr. Scherbel of the State Board of Registration for
Professional Engineers and Professional Land
Surveyors, will be mailed with the election ballots in
December, so every member will have a chance to vote
on it. The majority opinion of PLSW will be presented
to the State Board of Registration.

Be sure to express your opinion of the new corner
form and to vote for the new PLSW officers. Stan Abell
reminds everyone to read and follow the instructions
for endorsing and sending in your ballot. (Surely a
group of people who run electronic measuring equip-
ment can follow instructions on signing ballots!)

The PLSW legislative committee needs each PLSW
member’s continued support to get the Record of
Survey and State Plane Coordinate legislation passed.

The bills have been prepared and will be introduced,
but legislative supporters are needed. Support from
throughout the state would give us a much better
chance of passage for this legislation. If you would like
copies of the bills or if you have any questions, contact
your PLSW Director or John Steil.

To bring this, my final President’s message to a
close, I would like to express my deep thanks to all the
surveyors who have worked for the betterment of the
profession during my terms as president. I would espe-
cially like to thank Rick Hudson for his thorough work
as Secretary-Treasure, and Bill Braman for his person-
al support and encouragement,

FEDERAL METRIC PROJECTS
GAIN MOMENTUM

The General Services Administration, which serves
as the "federal landlord,” now has over $1 billion in
metric projects in the planning, design, or construction
stages.

The National Institute of Standards and
Technology is planning about $1 billion in facilities
work for its campuses in Gaithersberg, Maryland, and
Denver, Colorado. Work is scheduled to be in metric.

Most of the Department of Energy's $8.2 billion
Super Collider project will be constructed in metric.

Two new Smithsonian Institution facilities which a
total cost of over $150 million will be built in metric.

The Army Corps of Engineers, Air Force, Office of
the Secretary of Defense, NASA, and the Public Health
Service are conducting over $60 million in metric pilot
projects with significantly more work in planning.

The $400-$500 million Defense Medical Facilities
program for FY 95 is scheduled to be in metric.

The Department of State continues to build in met-
ric with current projects totaling $275 million.
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BASIC METRIC

There are seven metric base units of measurement,
six of which are used in design and construction. (the
seventh, mole, is the amount of molecular substance
and is used in physics.)

Quantity Unit (Symbol)
length meter (m)
mass kilogram (kg)
time second (s)
electric current ampere (A)
temperature kelvin (K)
luminous intensity candela (cd)

Note that "weight" in common practice often is used
to mean "mass."

Celsius temperature®C) is more commonly used
than kelvin (K), but both have the same temperature
gradients. Celsius temperature is simply 273.15
degrees warmer than kelvin, which begins at absolute
zero. For instance, water freezes at 273.15 K and at
0°C; it boils at 373.15 K and at 100°C. To move
between Celsius and kelvin, add or subtract 273.15.

PHOTOGRAMMETRIC
ENGINEERING
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« Survey Markers for Rebar,
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METRIC MODULES
AND GRIDS

The basic metric module is 100 mm (about 4 inch-
es). Submodules in preferred order are 50 mm (about 2
inches), 25 mm (about 1 inch), 20 mm, 10 mm, and 5
mm. Multimodules in preferred order are 300 mm
(about 1 foot), 600 mm (about 2 feet), 1200 mm (about 4
feet), 3000 mm (about 10 feet), and 6000 mm (about 20
feet). For buildings, the metric planning grid is usually
600 mm.

METRIC DRAWING
SCALES

Metric scales are true ratios and are the same for
both architectural and engineering drawings. Preferred
scales are:

1:1 Same as full size

1:5 Close to 3" = 1'-0"

1:10 Between 1" = 1'-0" and
1-1/2" = 1'-0"

1:20 Between 1/2" = 1'-0"
and 3/4" =1'-0"

1:50 Close to 1/4" = 1'-0"

1:100 Close to 1/8" = 1'-0"

1:200 Close to 1/16" = 1'-0"

1:500 Close to 1" = 40'-0"

1:1000 Close to 1" = 80'-0"



Metric Management And
Training

How should design and construction firms, product
manufacturers, code officials, and others in the con-
struction industry prepare for metric? The American
National Metric Council and the U.S. Metric
Association recommend the following management and
training measures, which apply to organizations large
and small:

Provide top level commitment. Top level manage-
ment must provide a firm commitment to metric. This
includes: announcing a formal metric policy, forming a
metric committee, and appointing a metric coordinator
to chair the committee and act as the organization’s
metric representative.

Set milestones. Establish a realistic, organization-
wide metrication schedule with milestones and a com-
pletion date.

Collect information. Begin a metric reference
library. A list of metric construction references is given
in the Metric Guide to Federal Construction.

Develop training objectives. Write carefully worded,
measurable training objectives with the goal of
“enabling employees to perform their jobs with the
same or greater degree of efficiency using metric.”

Define the learner population. Determine who
needs to know metric and to what extent they need to
know it. Some employees may require an in-depth
working knowledge of metric whereas others may never
need to know it at all. Most probably will need to know
only a few metric units.

Determine training needs. There are three kinds or
levels of training: metric awareness training to help all
employees overcome fear and resistance to change,
management training to educate the people responsible
for the transition to metric, and implementation train-
ing to teach specific metric skills to specific employees.

Train at the right time. Training should take place
just prior to when an employee will use the new knowl-
edge on the job; earlier training is ineffective.

Train only as needed. Train only as necessary to
meet the goal of “enabling employees to perform their
jobs with the same or greater degree of efficiency using
metric.” Training is not a panacea, and massive train-
ing programs are wasteful. Often, training can be per-
formed completely on-the-job.

Train people to “think’ metric. Link metric mea-
surements to familiar objects. Avoid converting to inch-
pound units as much as possible. For linear measure-
ments use dual unit tape measures.

Monitor the metrication program. Make sure train-
ing matches the organization’s metric transition sched-
ule. If something changes, adjust either the training or
the schedule.

Don’t hide costs. There is a cost to metric conver-
sion, both in time and money. Plan for it in advance,
and monitor costs as transition takes place.

General metric publications and materials are
availahle from the U.S. Metric Association. 10245

Andasol Avenue, Northridge, CA 91325, phone 818-
368-7443, and the American National Metric Council,
1735 North Lynn Street, Suite 950, Arlington, VA
22209-2022, phone 703-524-2007.

Stan Jakuba, a metric management and training
consultant in Hartford, Connecticut and a member of
the Construction Metrication Council contributed to this
article.

VISUALIZING METRIC

A few basic comparisons that help in visualizing
metric are well worth remembering:

B One millimeter (mm) is about 1/25 inch or slightly
less than the thickness of a dime.

B One meter (m) is the length of a yardstick plus
about 3-1/3 inches.

B One gram (g) is about the mass (weight) of a large
paper clip.

B One kilogram (kg) is about the mass (weight) of a
softbound model building code book (2.2 pounds).

B One liter (L) is about he volume of a 4 inch cube
(100 mm x 100 mm x 100 mm)--a little over one
quart. One liter of water has a mass of 1 kilogram.

B One inch is just a fraction (1/64 inch) longer than
25 mm (1 inch = 25.4 mm; 25 mm = 63/64 inch).

B Four inches are about 1/16 inch longer than 100
mm (4 inches = 101.6 mm; 100 mm = 3-15/16 inch-
es?.

B One foot is about 3/16 inch longer than 300 mm (12
inches = 304.8 mm; 300 mm = 11-13/16 inches).

B Four feet are about 3/4 inch longer than 1200 mm
(4 feet = 1219.2 mm; 1200 mm = 3 feet, 11-1/4 inch-
es).

B The metric equivalent of a typical 2-foot by 4-foot
ceiling grid is 600 x 1200 mm, so metric ceiling tiles
and lighting fixtures are about 3/8 inch smaller in
one dimension and 3/4 inch smaller in the other.

B Similarly, the metric equivalent of a 4 by 8 sheet of
plywood or drywall is 1200 x 2400 mm so metric
sheets are about 1-1/2 inches shorter and 3/4 inch
narrower.

B "Rounding down" from multiples of 4 inches to mul-
tiples of 100 mm makes dimensions exactly 1.6 per-
cent smaller and areas about 3.2 percent smaller.
About 3/16 inch is lost in every linear foot.

PLSW Key Rings are for sale. Send $5 to:

P.O. Box 904 ¢ Casper, WY 82602

Servo Driven Surveying

Greater Efficiency - Bigger Profits - More Job Satisfaction

Chances are you’ll think your total station just became
old fashioned once you’ve tried a Geodimeter with
servo drive. With servos you’ll be more efficient, more
profitable and more satisfied with your work than ever
before, and here are some of the reasons why:

v' Automatic aiming for three dimensional stake-out.
v" Automatic location of targets when turning sets
of angles.
v Infinite adjustment for both the left and right hand,
via the endless tangent screws.
v Friction clamping for faster sighting.

Get in touch with us and we’ll send you our special
brochure on servo driven total stations. It will provide
you with ideas on how to become more productive. It
includes comments from a selection of more than 1,000
customers and how their outlook has changed since they
switched to servo driven Geodimeter Total Stations.

Geotronics now introduces
24-Hour, 7 days a week Service Hotline: 1-800-23SERV1

Geodimeter System 500

Productivity is the Only Measure...

memwmmmmmmmmmm

Mail, call or fax for more information

[_L] Contact me for a free demonstration

[_] Send me your special brochure on servo driven
Geodimeter Total Stations

Name

Title/Position

Company
Address

City/State/ Zip
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Phone Fax
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(@[Geodimeter)

Geotronics of North America, Inc. * 911 Hawthorn Drive ® Itasca, Illinois 60143 * Phone: (708) 285-1400 * Fax: (708) 285-1410



THE WYOMING COORDINATE
SYSTEM FOR THE NORTH
AMERICAN DATUM OF 1983

A Position Paper

The purpose of this document is to introduce the
reader to the concept of the Wyoming Coordinate
System for the North American Datum of 1983, and its
benefit to the people of the State of Wyoming.

In the 22 June 1979 issue of the Federal Register,
the National Oceanic and Atmospheric Administration,
U.S. Department of Commerce officially announced the
institution of a new mathematical definition of the size
and shape of the earth to be used for surveying, map-
ping, cartography, and geodesy in the United States
and its territories. This action was necessitated
because new technologies including satellite tech-
niques, demonstrated that the currently used mathe-
matical definition was unsatisfactory to satisfy the
needs of statesman, attorneys, politicians, geophysi-
cists, astronomers, engineers, surveyors, mappers, and
others. When the new system was developed, the new
datum did not “move the points” (as was announced in
several news releases), but corrected the coordinates
[latitude and longitude] to more nearly represent the
true physical interrelationship of points throughout the
country.

There are numerous state agencies utilizing sur-
veying, mapping, geographic, and cartographic infor-
mation. Review of the Secretary of State’s 1992
Wyoming Official Directory indicates that there are
over forty agencies, offices, commissions, departments,
and divisions employing mapping information in their
work. Also, the municipal and county governments
have boards, commissions, and agencies that utilize
mapping data. The most evident are the planning and
permitting commission, zoning commission, highway
department, public safety and security organizations
(civil defense, fire department, police/sheriff depart-
ments, etc.), public and private utilities (gas, water,
telephone, cable television, sanitary and storm sewers,
etc.), and others. Today, information gathered by these
organizations are placing their data, which is geo-
graphically related, into computer data bases called
geographic information systems (GIS) and land infor-
mation systems (LIS).

Besides the GIS and LIS use of geographical posi-
tions, the design professions (engineering, surveying,
architecture, landscape architecture) require accurate
large scale maps with accurate geographic positions.
The North American Datum of 1983 employs latitude
and longitude to describe the mathematical coordinates
(position) of specific points, which are cumbersome to
use by nonsurveyors. The reader can visualize that the
points are located on a sphere. However, the mathe-
matical definition of the earth is not a sphere, but an
oblate ellipsoid.

Since ancient times, geographers have studied the
oroblem of depicting points on a spheroidal surface (the

earth) onto a flat surface (map) while retaining the geo-
metrical relationships observed on the earth. It is not a
simple task to transfer the geometrical relationship of
definite points on the earth’s surface to a flat surface.
There is not a one-to-one relationship between the two
throughout the map’s area. The transformation of earth
positional data to map positional data is based upon
either mathematical or graphical projection. Thus the
process has become a mathematical discipline. The sub-
ject of map projections is the “orderly transformation of
points on the earth’s surface to a map, and vice-versa,
in order to present the data in a meaningful format for
a specified use.”

The proposed Wyoming coordinate system is
designed to not distort angular and linear quantities of
geometrical figures on the earth and the projected geo-
metrical figures on the map. This class of map projec-
tions is called the conformal map projection. The most
well known projection of this class is the Mercator pro-
jection. There are other classes of map projection, but
maintaining the condition of conformality is not an
inherent property. Examples of other classes of map
projections are “equal area”, “azimuthal”, and “polycon-
167

The fundamental reason for selecting the conformal
map projection is to retain the geometrical relation-
ships surveyed on the ground on the map. The design
professions use the same geometrical relationships
when preparing maps and plans for construction. Also,
land surveyors prepare maps, boundary descriptions,
and other documents applying the same geometrical
principles.

The proposed Wyoming coordinate system is known
as the transverse Mercator projection. This projection
is employed throughout the world by the mapping com-
munity. The fundamental (underlying) mathematical
transformation functions are well defined and under-
stood. Besides the Wyoming proposal, twenty-one other
states employ this system.

The benefits of adopting and employing the pro-
posed coordinate system are:

1. The mathematical theory and the transforma-
tion formulae are well known and documented,
thus minimizing the learning and training of
users.

9. There exist inexpensive commercial computer
software and data bases developed for the
transverse Mercator projection.

3. Non-technical persons using the information
generated on the Wyoming coordinate system
will not have to make any changes in their
application of the system for official functions.

4. The use of the Wyoming coordinate system for
statutory, regulatory, and legal purposes will
not adversely affect the legal "issues" unless
there is a technical question.

5. Adoption of the Wyoming coordinate system
identifies to persons and organizations using
geographical data bases the geographic refer-
ence system which is “recognized” or “identi-

4. Setting, resetting or replacing of points to guide
new construction for Department of Transportation
construction projects, to include measurement by
angles, distances and elevations of natural or man-
made features in the air, in the surface and imme-
diate subsurface of the earth, within underground
workings and on the surface or within bodies of
water.

5. Referencing and resetting of aliquot corners and
monumented property corners disturbed by con-
struction. If the corner falls within the traffic area
of a highway, the corner position shall be substan-
tially referenced with monumentation at locations
assuring future perpetuation of the corner position.
(Ref. W.S. 6-3-202 and W.S. 36-11-107).

6. Preparing and reviewing items pertaining to land
surveying such as field notes, survey control list-
ings, right of way retracements, right to way monu-
ment summaries, right of way applications, pit lay-
out diagrams when tied to aliquot or property cor-
ners, right of way plans and legal descriptions.
(Ref. W.S. 33-29-135).

7. Filing of monument records (Certified Land Corner
Recordation Certificates) in the office of the appro-
priate County Clerk as required by Wyoming
Statute. A Corner Record must be sealed and
signed by the professional land surveyor who recov-
ered or reestablished the monument. (Ref. W.S. 36-
11-101 through 36-11-110).

8. Maintaining historical data on all land surveys and
right of way plans made by the Department of
Transportation.

Further understanding between the State Board of
Registration for Professional Engineers and
Professional Land Surveyors and the Wyoming
Department of Transportation.

1. Public documents and records prepared by the
Department relating to land surveying such as cer-
tified Land Surveyor Corner Recordation
Certificates shall be signed and sealed by the pro-
fessional land surveyor supervising the work. (Ref.
W.S. 33-29-114, W.S. 33-28-135, W.S. 33-29-139;
and Board Rules and Regulations, Chapter Five,
Section 2(¢).)

2. Descriptions of land shall be related to the U.S.
Public Land Survey System and may include where
applicable the Wyoming state plane coordinate or
grid system.

3. The Department will preserve or reset USC&GS
(NGS), USGS, and other agency bench marks and
triangulation stations, within construction corri-
dors, reporting such preservation actions to the
agency involved.

4. When practical and feasible the Department will
oversee the monumentation of the right of way on
roads constructed under the State County Farm To
Market program.

5. As the Department’s budget and personnel permit,
the Department will make an effort to monument

existing right of way acquired prior to this memo-
randum.

6. The State Board will review the Department’s Land
Surveyor development program and issue confirma-
tion on the basis of content pertinent to profession-
al land surveying. This, in combination with time
and experience accrued in the performance of land
surveying activities as outlined by this memoran-
dum and under the supervision of a professional
land surveyor, will qualify toward meeting Land
Surveyor registration requirements.

« Guaranteed Quality & Savings
+ Wyoming Based Customer Service
« Outgoing Watts * Incoming Watts « Travel Cards

“Your Long Distance Alternative”

Casper Business Center « 123 West First Street
Suite C75, Box 5 « Casper, WY 82601
307-266-3627 or 1-800-735-8302

National Council Of Examiners
For Engineering And Surveying

Records Verification Program

The NCEES Records Verification Program provides
and serves as a verifying agency for the Professional
Engineer or Professional Land Surveyor who is seeking
multiple state registration and who meets the require-
ment of holding a current registration with at least one
registration board. Through this program, the Council
verifies and houses the Record Holder’s file which con-
tains their college transcripts, registration information,
professional engineer references and employment veri-
fications. When registration in additional states is
needed, a copy of the NCEES Council Record can be
transmitted to other registration authorities with a
written release.

The intent of the program is to reduce the amount
of paperwork required by the registrant at such time as
they choose to become registered in another state.

Licensure is not guaranteed based on the Council
Record, as this is a distinctive function of the registra-
tion board. NCEES merely functions as a centralized
recordkeeping service for the convenience of the profes-
sional who seeks multiple state registration. The
Council Record is designed to be a recognized and reli-
able source of information for review.

Further information concerning this Program can
be obtained by contacting the NCEES Records
Department at P.0. Box 1686, Clemson, SC 29633-
1686, telephone (803) 654-6824.






