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' FROM THE EDITOR

® Boundary Surveying — A Primer

| By Tom Mastin, P.LS.

HE TITLE MIGHT MAKE YOU THINK that this
article should not be on the editorial page. If any of you
finish it, you will see why it is appropriate in this venue.
This article was written with the intent to entertain those survey-
ors who have gone through what I have gone through. It will
irritate those who really hate to see professional articles written
in this vein and just possibly enlighten those surveyors who are
just starting this fine profession. Before I delve into the basics of
boundary surveying as I see them, I should give you a little
background on my “experience.”
My surveying has been with small companies. Most of the
surveying I have done has been boundary related surveying.
I still do much of the field work, only

lators in the field that carry trig functions and if we need to
we can rent machines that will measure distances up to a mile
without a chain. I had read both of Curtis Browns” books at
least twice, and even if I didn’t understand what he meant I
knew what he said. It was simple, all I had to do was be ever
vigilant, do every survey like it was going to be argued in
front of the Supreme Court and never, under any circum-
stances, never make a mistake. Cool — this surveying was
going to be easy. Not only was it going to be easy, but what
could be more fun than working outside, having constant
mental challenges and have the delight of resolving conflicts
between neighbors. It was going to almost be humanitarian
work. Obviously, even then, I didn’t un-

slower. I started surveying over twenty
| Years ago in a one man, one boy operation
where I learned excellent field procedures.
I also learned the theory of redundancy
and some basics in boundary and public
land surveys from that experience. I
moved to other operations that allowed
me to learn the intricacies of boundary
surveys. Some consider me an old-timer,
but they are usually too young to know
better, and some still consider me a whip-
| persnapper, but they are too old to know
| what’s going on.

After performing boundary surveys for
several years, | have reached a point

...all I had to do was
be ever vigilant,
do every survey
like it was going

to be argued in front

of the Supreme Court
and never, under

any circumstances,
never
make a mistake.

derstand the idea of fair compensation for
the work performed, but that is another
article.

I am not anywhere near having re-
corded surveys that are twenty years
old, yet I am already having ugly heads
pop up now and again. I, like every sur-
veyor that does any amount of bound-
ary surveys, am contacted concerning
surveys that I did. Often by neighbors
wanting to know why we set the iron
pipe in their lawn or through their
sprinkler pipe. | even get calls from real-
tors assuming that all the monuments I
set come with a lifetime (that's my life-

where not every boundary survey I work
on gets me excited or is a mental challenge to me. | know that
complacency is the first step to incompetency. So I realized
that I have to get back to the basics in order to appreciate the
work at hand.

I have always enjoved listening to surveyors talk to sur-
veyors at conferences, meetings, seminars, bars, restaurants,
bathrooms, parking lots, lobbies and just about anywhere
there were two surveyors. (You know the only way to quiet a
surveyor — put them in front of an audience). When | was
just starting I always heard surveyors talking about a survey
done maybe twenty years ago raising its ugly head. The ugly
head was usually a newer survey that disputed the location of
one of the monuments, a dimension on the map that did not
reflect the dimension in the field or, horror of all horrors, an
original monument being found close but not close enough to
the surveyor’s own monument to that position. All the other
surveyors who could relate to the time frame, would shake
their heads in agreement. Being just a young pup back then I
would think, “poor guy (it was usually a guy back then), I'll
make sure | never fall into that trap.” After all, we have calcu-
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time) guarantee to take any party inter-
ested in the property and show them each and every
monument. | have also had people asking me to describe
the surroundings of the monuments that I set over 10 years |
ago. I have found that I usually do better describing the |
surroundings when I was actually out there doing the field |
work. I also get those calls from other surveyors question-
ing my reasoning. At the time of the survey I was sure that
all my decisions were made obvious on the record of sur-
vey and since I make no mistakes and perform every sur-
vey like it was the survey of the century, I have nothing to
worry about. Well, usually the one they call on just might
have been the one, and I am sure there was only one,
where 1 had a slight lapse.

So over the years, | have come to understand some basics of |
boundary surveys that are not the same basics | thought I knew
when [ first started surveying. These are principles that I had
heard of, but never appreciated until maybe it was too late.

Principle. A boundary survey stays with you as long as you

live. J
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If a surveyor ever quotes this with sin-
cerity, that surveyor is an old timer.
Surveys are a surveyor’s legacy. Some
legacies are written about long after
you are dead and will either make
other surveyors in awe of you or laugh
at you. Most often your surveys are just
extra burdensome luggage that go
away only by death or with the help of
the federal witness protection program.

Principle. Once you put your name on
that map you are taking responsibility for
all the work done on that survey.

The only surveyor who has subordi-
nates that make no mistakes are the
surveyors that themselves make no
mistakes. When someone wants an
answer about a map they are going to
look to the surveyor who signed the
map. When somecne finds a monu-
ment in the ground they are going to
get a hold of the person whose num-
ber is on the monument. When some-
one calls to ask why a monument was
set 2 feet from the original monument,
they are going to ask the responsible
SUrveyor.

Principle. You can never put too much
information on a map.

The only exception to this that I have
seen is where there is an attempt to ob-
scure the fact that there was no good
reason to do what was done. The Mur-
phy’s law that goes with this principle
is “the monument in question is set at
the corner that you had a good reason
for establishing it the way you did, but
you cannot recall what that reason was
now.”

Principle. The amount of research
requiired is inversely proportional to the
time and cost allotted.

This is almost one of those Murphy’s

laws except when it is happening there
is nothing humorous about it. It relates
to that Murphy’s law that says the eas-
ier the survey appears to be the harder
it is going to be. I have come to the re-
alization that this is just a law of nature
and there is no use in fighting the fact,

Principle.  With age comes change.

I know that my opinions on boundary
retracement have changed over the
years. When | explain this to newer sur-
veyors, [ say it is because I have gained
experience. That always sounds good.
The changes are actually caused by ex-
perience, stress, need to conform, stub-
bornness, and all sorts of other factors
that I have had to deal with. This prin-
ciple obviously applies to all aspects of
life, however, in surveying when it is
mixed with the first principle, it can
cause some seripus soul searching and
abuse of Rolaids.

Principle. There is no perfect boundary
SUrvey.

This principle is not based on the
quaint notion that no one is perfect, but
the fact that a court can make any rea-
sonable decision about a boundary.
Therefore when we show our interpre-
tation of a boundary location, we can
offer no assurances to our client on the
validity of that survey. This is the case
even when we are surveying a bound-
ary to reflect a court decision on the lo-
cation. Trust me. This is not a reasen for
setting monuments wherever it is easi-
est. This does not relieve a surveyor
from making an educated judgement as
to the location of the boundary. It is just
often hard to explain to a client that
those menuments are opinions and not
facts. This is one of the three reasons
why the public often ask “why can’t
any two surveyors measure the same?”

EIL

Kl

Earl R. Cross, President
Calif. P.L.G. 3242
Nevada R.L.S. 3623
Arizona R.L.S. 26052

CROSS LAND SURVEYING, INC.

Consulting Land Surveyers

GPS-Globa! Positioning System Surveys

2210 Mt. Pleasant Rd.
San Jose, Calif. 95148
1408) 274-7994

Every surveyor who has been
surveying for a number of years have
their own principles of boundary sur-
veys. These are the ones that keep me
up at nights, sometimes. The direct
effect of these principles is that at any
time a surveyor can have one of their
surveys challenged. The side effects
are that a surveyor can often see
these challenges as a claim against
their professionalism and compe-
tence and put up barriers to protect
themselves. Surveyors take different
actions to buffer themselves from
these challenges. Substance abuse has
been a longtime favorite. An air of su-
periority always puts the other side
on the defensive. Memory lapse and
lost records is also a favorite. Not re-
turning phone calls works if the peo-
ple never stop by the office. I've
always liked the idea of moving to
somewhere new every two years,
leaving no forwarding address.

I have been taught by other survey-
ors actions and deeds that the best way
to handle these problems is to face
them with the healthy understanding
that everyone goes through these trials
and tribulations. That sounds good on
paper, but is not easy to put into prac-
tice, day in and day out. There are
times that the questions of uncertainty
can so absorb your thought that it is dif-
ficult to function. This happens in sur-
veying, it happens in relationships, it
happens in life. Most of us are lucky
enough to get back on track without too
much damage. However, each time that
happens I think we lose some of that
innocence that we had in our early days
of surveying.

These days when | see a surveyor
who has spent their years perform-
ing boundary surveys | appreciate
the effort and skills they have put
into the profession just to survive
and care not at all about a survey of
theirs that might have gone sour.

So, what is the conclusion | have
arrived at for my future in boundary
surveys? I will put every item of
importance on all my records of sur-
veys, 1 will triple check every thing
we did, I will figure in sufficient time
to do all the necessary research and 1
will not worry about those that chal-
lenge my surveys, Oh, and I will write
an article in ten years ridiculing my
current principles. @
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Isn't It Time You Moved Up To

Today's Technology From Leica?

Take the lead in
Productivity with
Four Great New
Systems from Leica!

WILD GPS-System 200
The only GPS System fea-
turing Rapid Static with or
without P-Code! The fastest,
easiest high-accuracy sur-
veying GPS system ever
developed.

WILD NA3000 Digital
Level

Precise leveling with speed,
accuracy, and automatic
recording.

WILD VIP Total Stations

Versatile, Individual, Pro-
grammable instruments to
make your fieldwork fast,
simple, and accurate.

WILD GPC1 Data
Terminal

A true MS-DOS field com-
puter with virtually unlimited
storage capacity. Choose
from Leica’s library of
powerful software, or add
your own!

Advanced technology at
affordable prices. Your Leica
Representative can show you
the most important and new-
est innovations in surveying.

] INSTRUMENTS

‘ HASELBACH 1447 Rollins Road

Burlingame, California 94010 o

SURVEYING - In CA: (800) 462-8181
(415) 348-7247




The Leader
In Advanced
Surveying.
The best companies use
the best instruments. Zeiss
has the quality & advanced

performance to make you
a leader.

Series E
Total Stations

L2

* Automatic
temperature
& pressure
correction.

* Lightweight

& easy to use.

* 8 models,
including
economical
Elta’5 &

Rec Elta 15.

New Automatic
Levels

(Ni 30, 40, 50)

e Accuracies of
Tmm, 2mm &
3mm.

* Gas-filled
telescope,
rugged
compensator,
sighting
collimator.

* Fast, precise & reliable.

Contact your Zeiss
dealer or:

Carl Zeiss, Inc.
Surveying Division
Thornwood, NY 10594
(914) 681-7305

LETTERS TO THE R
EDITOR

il TRIG STAR, A PUBLIC
AWARENESS OPPORTUNITY
The Central Coast Chapter of the
California Land Surveyors Associa-
tion recently sponsored the NSPS
TRIG-STAR program at two of our
local High Schools. It was eagerly re-
ceived by both the students and
teachers and the activity was given
good coverage in the local newspa-
per. The program involves a
surveyor explaining our profession’s
use of Trigonometry to the math
class so that they can see how this
theoretical principle is used in real
life. For many of them, this is their
first exposure to an actual Land Sur-
veyvor and lets them know that
Professional Surveyors do not simply
stand in the street and take pictures.
If your not familiar with the TRIG-
STAR program it is formulated by
the National Society of Professional
Surveyors and given each year in
High Schools throughout the nation.
Problems demonstrating the applica-
tion of trigonometry to every day
survey problems are given to the
instructor to assist in their class and a
nationally prepared exam is adminis-
tered by the teacher. The Central
Coast Chapter gave each participat-
ing student a certificate of

participation and a letter from NSPS
was given each student for their
school scholastic file. The winners

were each given a plaque at our regu-
lar monthly dinner meeting and the
event was covered by the local press.

Florida is in their third or fourth
year with the TRIG-STAR program.
During the 1992-93 school year they
had 41 high schools participating. They
then had three divisional competitions
and a third to determine the best in the
State. Florida awards each winner, a
savings bond of increasing amounts as
the competition became more selective.
As the publicity and public awareness
increases so do the number of schools
wanting to participate in the TRIG-
STAR program. Florida is expecting 90
schools this year.

As Surveyors we shouldn’t let this
marvelous opportunity to promote
public awareness of our profession
and the benefit to the educational
process pass us by.

You can obtain an application and
information package from the
National Society of Professional
Surveyors by writing or calling:

TRIG-STAR

5410 Grosvenor Lane

Bethesda, Maryland 20814

Telephone 301 /493-0200

or contacting your CLSA Chapter
Representative or Susan Jensen,
NSPS Area 9 Director at 805/489-6647.

Randy Woodjack & Lecnard Lenger. Chairs;
TRIG STAR Committee CLSA Central Coast

Fax (914) 681-7472

Central Coast Chapter President, Robert Reese presents award to San Luis Obispo High

| School TRIG-STAR winner Ismael Medrano as Trigonometry Teacher Janice Minyard looks on.
|
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Il JAMES A. HAMBLIN SCHOLARSHIP

WINNER
First [ must apologize for the lack of
expedience of my letter. This in no way
demonstrates my lack of appreciation
for receiving one of the five hundred
dollar scholarships awarded by you at
the Surveying Engineering Conference
here in Fresno last month.

I feel very fortunate to have received
the James A. Hamblin Scholarship and
to have a future in an occupational field
with the support and fellowship of the
surveying community. I would like to
take this opportunity to say Thank You
for awarding me a scholarship specifi-
cally and for your support of the
Surveying Engineering Program here at
Fresno State generally.

Since I am paying my own way
through college the money is greatly
appreciated and will be used to pay for
tuition, books and living expenses.
Your thoughtfulness symbolizes the
positive work environment I look for-
ward to joining upon graduation in
December of 1994.

L.A. Dibble

Il CLSA SCHOLARSHIP WINNER

| sincerely appreciate the extent to
which your organization participates in
distributing financial contributions to
California State University Fresno Sur-
veying Engineering Scholarship Foun-
dation. It was generous enough to re-
ceive a $1000 check directly from your
donations. I cannot express enough to
what length this money will assist me.
It is increasingly difficult to attend
higher education facilities full time
without having a part time job to
bridge the financial gap. Thanks to you
I am able to undertake 18 unit semes-
ters without having to drop down in
classes to entertain a part time job. This
will most definitely allow me to gradu-
ate sooner. Once again, thank you and
please keep up the great work.

Brian Dalager

I IN MEMORY OF ...

Edward W. Baca, PLS 3451, a Bay Area
land surveyor, died March 15, 1994 in
San Mateo, California of Atheroscler-
otic Cardiovascular Disease.

Ed was a past president of the Santa
Clara-San Mateo County Chapter of the
California Land Surveyors Association
and a former member of the American

Congress on Surveying and Mapping
and the American Society of Photo-
grammetry. He also held a state
teaching credential and taught land
surveying at the community college
level both in San Jose and San Mateo.
He was a California native raised in
San Francisco and lived on the Penin-
sula for most of his career. He was a
World War Il veteran, having served in
the Army Air Corps from April 1942 to
November 1945. Ed also held a certifi-
cate for recognition of Outstanding
Public Service, a President’s award
from the Delancey Street Foundation.
He had a long career in land survey-
ing, having surveyed in Saudi Arabia,
Afghanistan and Alaska. He worked
for PGandE, the City and County of
San Francisco, and a number of engi-
neering and land surveying firms on
the Peninsula prior to starting his own
land surveying business in Redwood
City.
Surviving is his wife, CeCe H. Baca.
Ed will be missed by his many
friends. He was still practicing land
surveying when he died at age 75.

Joddie C. Heavener, PLS 3778
Santa Clara-San Mateo Chapter President

B GEOGRAPHIC INFORMATION
UPDATE
February 8, 1994

The Geographic Information Task Force
was established by Governor Wilson to
recommend GIS policy, standards, and
legislation to the Governor and Legisla-
ture for implementation. The Task
Force completed and published its
report in April, 1993.

This report recommended the for-
mation of the California Geographic
Information Coordinating Council
(CGICCO) to be responsible for recom-
mendations to the Governor and
Legislature. This Council would oper-
ate under the California State Office of
Planning and Research (OPR). The
Director of OPR reports directly to the
Governor.

Since April of 1993, the following
important events have taken place:

The Office of Planning and Research
has suffered severe budget cuts and
is not able to fund or participate in
GIS.

The State of California, Teale Data
Center, is attempting to salvage the
concept of forming a CGICC and has
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held three meetings with former
members of the GIS Task Force along
with other interested parties.

Two meetings were held in Sacra-
mento and one in San Diego to get
input up and down the State. The
facilitator of this effort and the
contact for information is:

Randy Moory, GIS Manager
GIS Technology Center
Teale Data Center

P.O. Box 13436

Sacramento, CA 95813-4436
Telephone 916-263-1886.

This effort by the Teale Data Center
focuses on:

Establishing a dues-paying associa-
tion open to membership by all inter-
ested parties.

Three grades of membership are
proposed:

1. Credentialed membership — two-
year voting term, this grade has vot-
ing rights and would be made up of
two members from the following:
Federal, State, County, City, govern-
ment agencies; higher education;
professional societies and organiza-
tions; public utilities; private sector
companies. Additionally, regional
associations and special districts are
being considered for voting mem-
bership by ballot amendment.

2. Associate membership — includes
any interested individual with no
voting rights.

3. Institutional membership — shall be
available to any business entity; a
not-for-profit professional or trade
organization with at least fifty mem-
bers; and to any government agency
or institution of higher education.
This membership has no voting
rights.

Ballots were received to approve the
by-laws and amendments in the mail
on February 7, 1994. This is an ex-
tremely important movement. Survey-
ors and Engineers must protect their
GIS needs and standards. It is up to us
in the Professions to champion Survey-
ing and Engineering interests in GIS
technology that will become an impor-
tant part of our everyday business and
personal lives. If you have an interest in
GIS, and someday everyone will, [ urge
you to get involved now.

John Canas, Orange County Surveyor @
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“GOING METRIC”

By Fareed W. Nader
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tics. He is a Professional Land Surveyor
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ABSTRACT
SURVEYORS SHOULD BE LEADERS

in the United States’ transition from the
English measurement system to the

metric system, but they appear to be
doing nothing. Making unit conver-
sions requires focused thought and sub-
tle decisions. Concepts of soft and hard
conversions are discussed, and three
types of common conversion problems
are illustrated with examples in survey-
ing. A module is suggested for
constructing a metric Public Land Sur-
vey System. Surveyors are urged to use
their professional associations to get
active in the transition to metrics.

INTRODUCTION

About one year ago, this author
attempted to submit a building plan

dimensioned in metrics to the local
County building inspector. The techni-
cian at the inspection office very
abruptly said, “It's not acceptable!” and
refused to discuss the plan until all
dimensions were shown in traditional
English units. At the time, it seemed
that the technician was ridiculously
close-minded. Later, after some conver-
sations with a constructor, I came to
realize that the technician knew more
than I did about the many ramifications
of the units used on a construction plan.

That incident suggests a broader set
of questions. Do surveyors know the
many ramifications of the units they
use in their work? Should surveyors
make all measurements in metric units?
Are surveyors prepared to work in
metric units?

One’s first response to these ques-
tions is, “Of course! We just flip the
EDMI switch from feet to metres, and
make any needed conversions with the
U.S. Survey Foot; everybody knows 12
metre = 39.37 feet.”

The lowest priced

TSP GUN
total station

TSP GUN’ D-50

Ruggedly built and easy to use, the D-50 is ideal

for distances up to 1,700 feet and for use in confined
spaces. For longer distances, Nikon offers the

TOP GUN A-Series with exclusive Lumi-Guide red

tracking light. TOP GUN total stations feature world-

on the
market
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renowned Nikon optics which provide
exceptionally bright, clear images for
highly accurate distance and angle
measurements.

Ask About Total Surveying Systems
Complete field-to-finish system helps you
take on today’s toughest surveying chal-
lenges. Includes TOP GUN electronic total
station, DR-48 electronic data recorder
and DR-Link* mapping software.

For a demonstration, call:
1-800-231-3577

Nikon

SURVEYING INSTRUMENTS

!

|
e

)

Summer 1994




Unfortunately, not all areas of the
country agree that the U.5. Survey Foot
is the proper conversion to use. Some
states are specifying the International
Foot (1 foot = (L3048 metre, exact) for
conversions in State Plane Coordinates
and other work., Many surveyors, and
must of the public consider these con-
cerns to be a waste of time, because
they do not believe the United States is
“going metric.” The disbelievers recall
the dashed expectations they had after
the U.S. Congress passed the Metric
Conversion Act of 1975, which advo-
cated the use of the metric system, but
did not mandate it and gave no dead-
line for its complete installation. The
general public was angered by the
whole process, and “going metric”
went nowhere in the 1970s.

More recent actions by the federal
government have made it necessary for
surveyors to get serious about “going
metric” again. Congress passed the
Omnibus Trade and Competitiveness
Act of 1988, which required all federal
agencies to “use the metric system of
measurement in its procurements,
grants, and other business-related ac-
tivities ...” Each federal agency was re-
quired to have a plan for “going met-
ric” by October of 1992, (Onmnibus,
1988) By Executive Order on July 25,
1991, President George Bush directed
“all executive branch departments and
agencies of the United States Govern-
ment ... [to] use, to the extent economi-
cally feasible by September 30, 1992, ...
the metric system of measurement ...”

(Bush, 1991

New STAR*NET Version
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5 Least Squares!

Better Adjustments

Far large 3D control networks or everyday 2D traverse
surveys we all do, STAR*NET's best-fil least squares
solution saves time and simplifies your jobs. With full
state plare support and outputs to your COGO, your
work is easier yet. And now our new DOS-Extended
StarNet-Plus sets new performance-capacity standards.

1-800-446-7848
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or to order $10 full-featured demo programs.

STARPLUS SOFTWARE, INC.

460 Bivd. Way, Oakland, CA 94610, 510-653-4836, Fax 510-653-2727

Surveyors will observe the effects of
these federal actions most quickly be-
cause of the metric requirements devel-
oped by the General Services Admini-
stration (GSA) and the Federal
Highway Administration (FHWA).
GSA ordered that by October 1992, all
their procurement orders would have
to be in metric units, and that by Janu-
ary 1, 1994, all federal building con-
struction plans and specifications must
be metric. FHWA has ordered that by
October 1, 1996, all government agen-
cies receiving federal highway tax
money must plan, specify, and con-
struct using metric units. In response,
many state highway departments, such
as California’s Caltrans, have already
started assertive metric conversion pro-
grams for their employees and outside
contractors.

What is not happening, is assertive
action by surveyors and their profes-
sional associations to educate them-
selves and the public about “going met-
ric.” Most surveyors are passively (and
perhaps smugly) sitting back, believing
they can make simple conversions and
thus be in the full metric stream. Unit
conversions, however, require deeper
thought and subtle but critical decisions
to be made if surveyors are going to
avoid liability, take a professional role,
and reap the economic rewards of “go-
ing metric.” This paper attempts to il-
lustrate the need for making those sub-
tle but critical decisions in converting
from English units to metric.

100%
Guarantee
of
Satisfaction

VISA/MC

BASIC CONCEPTS

One concept that has great importance
for all surveyors, is that of “soft” and
“hard” conversions to metric. A soft
conversion is one in which an existing
dimension (which is in non-metric
units) is converted to metric units by
multiplying the dimension by an exact
conversion factor. For example:

1 Gunter's chain = 66.00 ft (12
m/39.37 ft) = 20.1168 metre correct to 4
decimal places. The correct decimal
places could be carried out further, if
needed.

A hard conversion is one in which
the actual physical size of an object or
line is changed so that the length in
metric units is some convenient
rounded off value that is easy to re-
member and work with. For example: 1
“metric chain” = 20.000 metre (exactly).

Confusion will arise because many
people will incorrectly believe that say-
ing “a Gunter’s chain is about 20 me-
tres” is the same thing as making a
hard conversion. This type of conver-
sion should be called an “approximate
conversion,” or perhaps a “rough con-
version.” The true hard conversion oc-
curs when a new “metric chain” is cre-
ated with exactly 20.000 metre between
the O scribe mark and the 20 scribe
mark on the chain.

Presently, the construction industry
is using both soft and hard conversions
of dimensions, and is anticipating to be
totally metric; thus all specifications,
drawings, construction, and inspection
will be done solely in metric units with-
out English units following in parenthe-
ses, Construction drawings will have all
dimensions in millimetres (mm), and
each sheet will have a note somewhere
on it saying, “ALL DIMENSIONS ARE
MILLIMETRES (mm) UNLESS OTHER-
WISE NOTED.” Because of this note,
the construction drawings will not
show units trailing the numbers, and
the numbers will not have decimal
points. An example of a construction
dimension is 2 402, which must be in-
terpreted as 2,402 millimetres. Decirmal
puints will not appear in dimensions
unless, for some rare situation, preci-
sion greater than millimetres is needed.
In the latter situation it would be
shown as 2,402.5 without units. (Metric
Guide, 1993)

The National Institute of Building
Sciences (NIBS), the American Institute
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of Architects (AlA), and the American Society of Testing Ma-
terials (ASTM) all recommend that units of centimetres not be
used in specifications or on plans, because they force the use
of decimals.

Converting Units and Rounding

The processes of first converting English unit dimensions to

metric units and then rounding off require more attention
than using significant figures and distinguishing between soft
and hard conversions. Surveyors must be alert to recognize at
least three types of conversion problems.

Type 1. Converting known dimensions between
existing points.

In this situation expenditures have already been made to
establish the points in space, so there are cost reasons, techni-
cal reasons, and possibly legal reasons why a straight-for-
ward soft conversion would be most appropriate. There is no
expectation of moving the points to create a cleaner metric
dimension.

1

Example 1: Part of a legal description reads, “... thence
1,234.56 feet to an iron pipe ...”

Making a soft conversion of this dimension with the
U.S. Survey Foot would result in the description reading,

“...thence 376.295 metre to an iron pipe ...”

The metric dimension contains the same number of signifi-
cant figures as the original, but shows slightly more precision.
Rounding the number back to 376.30 metre would give the
impression that measurement precision was less than actually
occurred. Careful surveyors will suspect the technical validity
of a field measurement to the nearest 1 mm anyway, so in this
case it is best to show the conversion as 376.295 metre to
indicate the precision used.

Legally, the “correct” end of the line is probably at the
center of the iron pipe, so one might ask, “Why not just round
off the number to something even less precise, like 376.3 m?”
It is preferable to use 376.295 m, for the following reasons:
(a) this lot dimension may need to be recognized and corre-
lated with dimensions of adjoining lots and with graphics or
computations in another record, (b) it tells a retracement sur-
veyor what care was used to obtain the original dimension,
and (¢) it follows a long established procedure for significant
figures.

Type 2. Converting dimensions in Code
requirements.

Eventually government bodies will need to re-specify in met-
ric all dimensions that are now part of the law, i.e., legislators
will need to make hard conversions of any dimensions
required by the law Code. Until that is accomplished, survey-
ors will need to use professional judgement to design and lay
out land parcels in metric units, while still protecting the
public health and safety.

Example 2: Zoning requirements in a California city spec-
ify a minimum width of 65 feet, a minimum depth of 100
feet, and a minimum area of 7,000 square feet for a single
family house. What procedure and precision should a sur-
veyor use to convert these values to metric?

12 The California Surveyor

30.480 m depth, and 650.323 m? area.

A straight-forward soft conversions yields: 19.812 m width, ‘

Surveyors have no difficulty working with such numbers,
but distrust and mistakes will occur when communicating
these values to other engineers and constructors, material
suppliers, and the general public. It would make sense to

comprehended by non-experts. The question then becomes

round off these dimensions to standard values more easily ‘

what procedure should be used so that all surveyors obtain
the same results?
Until surveyors develop their own standard procedures, it

may be most rational to utilize the method of “Professional |

Rounding” that has been adopted by the AIA and NIBS. This
is the method surveyors will encounter when doing construc-
tion measurements on metric jobs. Its purpose is to force met-
ric rounding into standard metric sizes that will be used for
manufacturing construction materials and equipment. |
Professional Rounding is based on a module of 100 mm,
which is increased into “multimodules” for larger dimen- |
sions, and decreased into “submodules” for smaller dimen- ‘
sions. In decreasing order of preferred sizes (in mm) these are
shown in Table 1 next to their foot equivalents and the “com-
mon” sizes they are replacing. (The common dimensions are
shown to illustrate some of the standard lengths encountered ‘
at present in construction work and materials.)

The largest of the NIBS multimodules is 6.000 m, which is
much too small for converting the dimensions of the Example

TABLE 1.
_ NIBS Preferred Metric Values
NIBS U.S.Survey “Common”
preferred value Foot Equivalent dimension
(mm) [ ‘ (ftorinch)
_76.7600  19.685 __ 20ft. | |
3,000 9.843 - 10ft. |
1,200 _ 3.937 | af.
600 . 1.968 | et N
7"77305 | 0.984 o "o
00 | 038 | 4inch |
50 0.164 2inch
; 25 . 0082 - tinch |
| ey L wmes 1 N |
10 0033 | % inch |

2 zoning requirements. Using 19.800 m is a possibility since it ‘

is an integral multiple of the basic module (100 mm), and it is

only 12 mm less than the exact soft conversion value. In this |

case, however, the dimension is much larger than typical con-

struction materials, the metric length must be correlated with |

a length and an area, and a hard conversion to the nearest ‘
half metre makes much more sense. Therefore, the width is |
rounded up to 20 m, which increases the dimension only 0.9% ‘
above the soft conversion value. It is important to also note
that rounding down would “offend” the Code requirement of
the English unit minimum width dimension; rounding up-
ward does not offend in this case. ‘
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A good argument could be made that a hard conversion
value of 30 m should be used for the minimum depth dimen-
sion in this example. It is a round number that is only 1.6%
smaller than the soft conversion value, it is the length of com-
monly available steel tapes graduated in metrics, and when
combined with the rounded up value of 20 m for the width, it
preserves the intent of an aesthetically pleasing rectangular
shaped parcel. However, rounding down offends the Code,
and surveyors should not arbitrarily and independently modify
a Code which was developed from the input of planners, de-
velopers, surveyors, engineers, health officials, fire prevention
people, politicians, and the public. Rounding up to the near-
est half metre is a policy which maintains civic responsibility.
So, for this example a minimum depth value of 305 m is
selected, which deviates from the soft conversion value by
only +0.07%.

Table 2 lists suggested interim values which surveyors can
use for minimum width or depth while waiting for new Code
values to be adopted by governing agencies. The column
headed “Change” shows the percentages by which the
Interim column deviates from the Soft Conversion column.
The Change column shows that rounding the soft conversion
values up to the nearest half metre will produce only minor
increases in the shape of new lots.

TABLE 2.
Suggested Interim Values To Use For
minimum Lot Dimensions In Current Code
Current Code Soft Interim | Change
lot minimum | conversion rounded |
dimension metric dimension |
(ft) (m) (m) | %
50 | 15.240 155 +17
60 18288 | 185 1.2
65 _L 19.812 20.0 +0.9
70 | 21.336 215 | +08
80 24384 245 +0.5
100 | 30.480 30.5 | 4007
200 B 60.960 61.0 | 4007
300 91.440 91.5 +0.07

The last conversion needed is for the minimum area,
which was given as 7,000 square feet in this Example 2. The
previous arguments apply for not offending the Code while
waiting for the governing authorities to make the legal
changes. Typical current minimum areas for single family
house lots are given in Table 3, in the left column. The area
should not be as difficult a criteria to achieve as is the mini-
mum width or depth, since either or both of the latter must be
modified in order to get the minimum area. That is, multiply-
ing a minimum depth by its corresponding minimum width
will not yield the minimum required area. Increasing one of
the dimensions by only a few centimetres will increase the
area by about 10 square metres. Nonetheless, the zoning
requirements have an area criteria that must be achieved,
and the conversion to metric must take these limits into
consideration.

Summer 1994

Surveyors should be involved when governing authorities
debate what minimum metric areas to use. Until then a uni-
form interim standard can be achieved by first making a soft
conversion from English units to metric units, and then
rounding the soft metric values up to the nearest ten square
metres. Suggested interim values for typical current Code
areas are shown in the third column of Table 3.

TABLE 3.
Suggested Interim Values
to Use For Minimum Lot Areas
Current Soft Interim Change
minimum conversion rounded
area metric area
(ft2 or ac) | (m?2) (m2) (%)

7000 | 65032 | 660 |  «+14
10000 | 92903 | 980 | +0.1
15,000 139355 | 1400 +0.5 _
20,000 1858.07 | 1860 +0.1
2 acre 809375 | 8,100 +0.08

- Bacre 12,140.62 12,150 +0.08 |

5 acre 20,234.36 20,240 +0.03

Type 3. Converting dimensions in current
design practice.

Many dimensions the surveyor uses are chosen, not because
they are required by law, but because they are considered to
be traditional or because they fit current design practice in a
particular situation. The surveyor has more flexibility with
converting these dimensions than with Type 2 conversions.
Still, it is useful to adhere to Professional Rounding modules,
if possible, while making a hard conversion, if the dimension
is expected to be used on a constructed object.

Example 3: A suggested width for a bikepath in Fresno
County is 8 feet. If a soft conversion is made, the width
would be 2,438 mm, which is not a number designers easily
work with. Other bikepaths in the County are as narrow as
6 feet and as wide as 10 feet, so the 8 feet dimension has a
“design tolerance” of 2 feet. The latter is about 600 mm,
which is one of the NIBS multimodules. Applying this
design tolerance to the 2 438 mm width means the bikepath
would be acceptable in the range of 1,838 mm to 3,038 mm.
The largest acceptable multimodule would be 3,000 mm.
The smallest acceptable multimodule would be two 1,200
mm modules, or 2,400 mm. Use 2,400 mm, since this is
nearest the soft conversion value.

Why wasn’t 2,500 mm selected? The main reasons are:

(a) the bikepath will be a constructed object, and its cost
will be lower when constructors can use materials (e.g., ex-
pansion joint material) and equipment (e.g., paving ma-
chines) which are designed to work in NIBS multimodules,
(b) there is a design tolerance below the 8 ft width as well
as above it, so there is not an “offending direction” for the
conversion — the smaller dimension of 2,400 mm is just as
safe and requires less material for its construction than a
value of 2,500 mm.

Continued on page 25
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CLSA AWARDS

1993 Member of the Year
The Member of the Year Award was
announced at the Annual CLSA Con-
ference in March at Sparks, Nevada,
and presented to Michael McGee at
the Central Coast Chapter meeting in
April.

Mr. McGee, who was President of
CLSA in 1985, is deserving of this
award based on his extensive contribu-
tions to the association and the survey-
ing profession for 1993 and for his long
career in surveying,

Mr. McGee is currently the Chair of
the Advanced Technologies Commit-
tee. Under his leadership, the commit-
tee prepared and distributed NGS
control data for California in a digital
format. He coordinated the creation of
the California Geodetic Control Com-
mittee, a statewide committee develop-
ing high production GPS standards.

Mr. McGee is the Assistant Editor to
the California Surveyor. Additionally,
he contributed many articles to the
California Surveyor on advanced tech-
nologies and boundary issues. All of
Mr. McGee's articles have been well
written and informative. The California

Surveyor has received many letters in
praise of Mr. McGee’s articles, many of

Elan and Michael McGee are stunned at
the presentation of the Member of the
Year Award to Michael during the April
meeting of the Central Coast Chapter.

which have been reprinted in other
surveying magazines.

Mr. McGee has been very active in
the Central Coast Chapter. He has pre-
sented two programs to the chapter at
their monthly meetings. The topics
have ranged from adjustment theories
in boundary retracements to the under-
standing of datums and reference sys-
tems. He has helped organize a GPS
seminar, sponsored jointly with Cal
Poly — San Luis Obispo. He has also
represented the chapter by giving pres-
entations to the local ASCE chapter.

For all your efforts and professional-
ism, Congratulations Michael!

Distinguished Service Award
The Distinguished Service Award was
presented to Susan Jensen at the
Annual CLSA Conference in March at
Sparks, Nevada.

Ms. Jensen earned the Distinguished
Service Award for her activities over
the years on behalf of the profession,
CLSA, and survevors nationwide.
Ms. Jensen services include:

Central Coast Chapter President in

1990; Vice President in 1989; and

Chapter Representative in 1984,

1991, and 1992. She chaired the

Chapter Membership Committee in

1984 and more than doubled the

Chapter Membership. She organized

numerous workshops for the Chap-

ter that financially benefited the

Chapter and professionally benefited

the local surveyors.

Ms. Jensen was the State Treasurer
in 1985; the Secretary in 1986; Presi-
dent-Elect in 1987; and President of the
State association in 1988, as well as
Immediate Past President in 1989,

Ms. Jensen’s other contributions to
the State organization include being
ACSM/NSPS Governor in 1988 (alt),
1989, 1990, 1991, and 1992; Awards
Committee Chair in 1990 and 1991;
Liaison with the Board of Registration
in 1988 and 1989 (alt); Conference
Committee Member; Planning Com-
mittee Chair in 1987; WFPS Repre-
sentative in 1988 (alt), 1989, 1990,
1991, 1992, and 1993; Membership
Committee Chair in 1985; initiated the
auction at the annual conference to
generate scholarship funds; helped
create the non-profit foundation for
surveying scholarships; as well as
serving as a member on numerous
Association committees.

This is far from a complete list of the
contributions that Ms. Jensen has made
on behalf of the profession, but it does
express the commitment and dedica-
tion that Susan has shown for CLSA and
the surveying profession.

Congratulations Susan! ®

Susan Jensen and her entourage at the installation of Officers for NSPS. Susan was installed
as Area 9 Director of NSPS.
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THE OWNERSHIP OF SURVEYS
AND WHAT CONSTITUTES
A SURVEY AND MAP

[Editor’s Note: I want to thank Hal
Davis for sending this article for publi-
cation. As you can see even 100 years
ago they were asking the question
“Why don’t surveyors ever agree?”]

THERE SEEMS TO BE a differ-
ence of opinion among surveyors
as to how much of the information ob-
tained, and how much of the work done
in making a survey shall be furnished to
the individual for whom the survey is
made. Many surveyors keep what are
called “private notes.” All men doing
business as surveyors keep notes of all
surveys in a convenient form for ready
reference. The extent to which these
notes are private has not been rightly
comprehended by all surveyors, and
hence has resulted the difference of
opinion mentioned.

This article is an attempt to present a
side of this question that has not here-
tofore been fully considered. An en-
deavor has also been made to point out
to the young surveyor a line of action
expedient for him to follow, which will
at the same time be found advanta-
geous to the community in which he
works.

In this discussion the question arises
at once, “What constitutes a survey?”
and the answer obviously depends on
the object of the survey. This discussion
will be confined to land surveys; that is,
to surveys made for the purpose (1) of
subdividing a large tract of land into
smaller parcels to be sold; (2) of deter-
mining the boundary of a tract the de-
scription of which is known; (3) of de-
termining the description when the
boundaries are known.

The principle to be enunciated

By William G. Raymond C.E.
circa 1896

applies to any other survey as well, be
it railroad, canal, bridge, or topographi-
cal survey. Indeed, it is well under-
stood in all such surveys, but seems to
be ignored by many engineers having
to do with land surveys.

A survey is the operation of finding
the contour, dimensions, position, or
other particulars of any part of the
earth’s surface, ... tract of land, etc., and
representing the same on paper.

In making a survey it is necessary to
set certain points, called monuments or
corners, and to determine a description
of these points. These items therefore
become a part of the survey. Then a
map must be drawn. This map, to be a
faithful representation of the ground
and the work done, should, together
with the notes, show all of the items
mentioned.

The object of establishing monu-
ments or corners and describing them
is twofold: (1) to mark on the ground
the boundaries of the tract, and (2) to
secure definite information as to its lo-
cation with reference to other points or
tracts, so that from this information the
land may at a future time be found. For
a complete survey, therefore, the cor-
ners must be fixed, information that
will preserve their location must be ob-
tained, and the facts must be delineated
on a map with accompanying notes.

To whom belongs this survey? It
would appear to be evident that it be-
longs to the individual who pays to
have it made. It is not readily seen in
what way the survey, or any part of it,
becomes the sole property of the sur-
veyor. He may keep a copy of his notes
to facilitate his future work; but he has

not the shadow of a claim to a single
note, the time for taking which has
been paid for by his employer. If his
charge for his work is on a time basis,
there can be no question as to the cor-
rectness of the above statements. If he
contracts to do the work for a definite
sum for the entire job, he may take as
much time as he likes, and may keep as
many private notes as he desires; but
he is bound in honor to return to his

L

employer the complete survey; and, if .
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he does so, the private notes would

| thereafter be of no great assistance to
him in securing further employment,
particularly when it is remembered that
men of repute do not bid against each
other for professional work. His reputa-
tion for accuracy and honesty will be a
far more potent factor in securing em-
ployment than any set of private notes
fairly obtained.

It is true that a great many surveyors
hold a different opinion, and purposely
return their maps and notes in such
condition, that, while they may serve
the purpose for which they are primar-

| ily made, they do not tell the whole
story, nor enough to make it easy for
another surveyor to relocate the tract
surveyed. When this is done, the person
ordering the survey does not receive
what he pays for. Something is with-
held. It seems to need no argument to
show that this is radically wrong,.

But there is another reason for con-
demning this practice. The correct and
permanent location of all public land
lines, as streets, alleys, etc., as well as
the permanent location of party lines

between private owners, is a matter of

the gravest importance, and no infor-

mation that will at all serve to fix such

lines in their correct positions for all

time, should be withheld from the
| owner who pays for the survey, be it
\ private citizen, municipality, county, or
‘ state.

The records of monuments and
street lines made by a city engineer are
no more his private property than are
the records in the offices of the clerk,
auditor, or treasurer, the property of
the individuals who held office at the
time the records were made. The cor-
rectness of the position assumed has
been indicated by court decisions.

A great deal of laxity is shown in the
conduct of offices of city engineers and
county surveyors. The methods of regu-
lating the pay of these officers has
doubtless had much to do with this. It
is frequently the case that the surveyor
receives no salary, but is allowed to col-
lect certain specified fees for work per-
formed, and this gives color to his claim
that his work is private and belongs to
him. That this is not true concerning the

public work he does is evident from
what has preceded. That the records of
work done for private citizens are not
the property of the public needs no
demonstration; but such work belongs
to those citizens for whom it was done.

A different policy should be pur-
sued with regard to these offices. In
every case such an office should be a
salaried one, with such salaried assis-
tants as may be necessary. Certain fees
should be prescribed for performing the
various kinds of work that the surveyor
may be called upon to do within the
limits of the territory of the political di-
vision whose servant he is. These fees
should cover all work connected with
public construction and public or pri-
vate land lines, and should be returned
to the public treasury.

Their amount may be regulated,
from time to time, so that they shall ag-
gregate a sum sufficient to pay the ex-
penses of the office. They should, of
course, not cover work of a private
character not having to do with land
lines. But the entire public is interested
in the permanency of land lines, and all
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records concerning them made by a
public official should become public
property. The permanency of land lines
is too important a matter to be subject
to avaricious and jealous rivalry; and
all the surveyors in a given district
should cooperate to preserve, in their
correct places, all lines within the dis-
trict.

To this end, the returns of every sur-
veyor made to the owner should be
thoroughly complete. Maps made for
filing as public records should be so fin-
ished as to enable any surveyor to relo-
cate the land without the least uncer-
tainty as to the correctness of his work.
That this is done in very few instances
is well known to every surveyor who
has had occasion to examine public re-
cords for data for surveys which he has
been called upon to make.

Because of the fact that in most cases
neither owners nor attorneys have been
fully posted as to what constitutes a
complete description, sufficient for relo-
cation, and because surveyors have
been willing to let matters stand as they
were, great carelessness has arisen in
the practice of making and filing maps
for record.

While in some states good laws exist
prescribing what shall appear on a map
before it will be received as a public re-
cord, in more states there is nothing
whatever to guide either owner, sur-
veyor, attorney, or recorder in the mat-
ter. In the county records in such states,
anything that is made up of lines and
figures and labeled “this is a map,” is
considered sufficient basis for a correct
description and location of the property
it purports to represent — no matter
whether it is drawn by hand, photo-li-
thographed, or simply printed with
“rule” and type. The records are full of
auctioneers’ circulars, manufactured in
a printing office from information com-
ing from nobody knows where, filed at
the request of the auctioneer’s clerk,
with no name of owner or other inter-
ested party attached, except as the
name of the auctioneer appears in the
accompanying advertisement. Further
than this, these maps are frequently
purposely distorted to create a favor-
able impression of the property to be
sold. Wide streets are shown where
only narrow ones exist, streets appear
opened for the full width where they
have been opened for but half their
width, subdivisions are indicated as

rectangles that really may not be even
parallelograms, etc. Such maps as these
frequently form the only basis for the
description and location of the property
they are supposed to represent. Such
misrepresentations are bad, very bad
for those who buy; but is the informa-
tion given by these circulars much
worse than that furnished by many of
the maps made by surveyors and filed
at the request of the owners?

On these plots, of “additions,” we
find lines indicating the boundaries of
blocks and lots, all of which blocks and
fots are numbered; the names of streets
appear in neat letters; a few dimen-
sions, possibly all linear dimensions,
will be given; the streets or blocks may
be delicately tinted, and the whole set
off with a fine border and title. As an
exhibition of the draughtsman’s skill,
these maps are perhaps valuable. As a
source of information as to the location
of the lines they purport to show, they
are worth little more than the auction-
eer’s circular. Perhaps they have a few
more figures, and the presumption may
be a little stronger that the figures are
correct.

Examine one of these maps closely.
There will be found no evidence that a
monument has been set in the field; not
an angle is recorded, though the lines
may cross at all sorts of angles; and di-
mensions are given that do not agree
among themselves, so that the angles
can not be calculated. There will be
found no name signed except, possibly,
that of the surveyor, who thus adver-
tises what we shall charitably call his
stupidity.

Frequently no monuments are set
except small stakes at the corners of the
blocks; but even the fact that such
stakes have been set is not recorded on
the plot. One who is acquainted with
the practice of surveyors in a given dis-
trict knows at what points to look for
such stakes, and if they have been set
and not pulled out to make room for a
fence post or building, he may succeed
in finding them. Some surveyors are ac-
customed to set stakes a certain dis-
tance away from the point the stake is
supposed to mark, but no mention of
this fact appears on the map. In fact, the
map is so drawn that no one but the
surveyor who made it can write a de-
scription of any one of the parcels of
land shown, or correctly locate it on the
ground. Furthermore, the surveyor

himself finds it impossible, after the
lapse of a few years and the destruction
of his “private marks,” to rerun any one
of the lines exactly as originally laid
out.

It is easy to see to what this leads
— impossible descriptions of prop-
erty, giving opportunity for differ-
ences in judgment as to interpretation
of what was intended; disputes as to
position of party lines; costly litiga-
tion and expensive movement of
structures begun or completed; and
the actual shifting of lines back and
forth by different surveyors, or even
by the same surveyor, honestly trying
to locate the lines properly.

The writer has seen enough trouble
of this sort to indicate to him that a
radical change is needed in the field
work and mapping of cities, towns,
and additions, not to mention farms
and other tracts of land that it may be
necessary to lay out and describe. So
long as fallible man is responsible for
the accuracy of surveys, maps, and
descriptions of properties, so long
will there be errors; but that it is pos-
sible greatly to reduce their number
by proper regulation the writer is
fully persuaded. What we have been
describing are not maps at all, or at
most they are very imperfect maps,
and “what constitutes a map?” thus
seems to be a very pertinent question.

A map of a city, town, or addition,
or other tract of land, serving as a ba-
sis for the description of property,
should furnish all the information
necessary for the proper description
and location of the various parcels
shown, and also of the whole piece. It
should further show the exact loca-
tion of the whole tract relatively to the
lands immediately adjoining; particu-
larly should this be done when an off-
set or angle in a street line occurs. To
accomplish these things, there should
appear on the map the following
items:

(1) The lengths of all lines shown.
(2) The exact angle made by all inter-
secting lines.

(3) The exact position and character of
all monuments set, with notes of
reference points.

(4) The number of each block and lot.

(5) The names of all streets, streams or
bodies of water, and recognized
land marks.

\
o
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(6) The scale.

(7) The direction of the meridian and a note as to whether the
true or magnetic meridian is shown. (It should be the true
meridian.)

(8) The angles of intersection made by the lines of adjoining
property with the boundaries of the tract mapped.

(9) The exact amount of offset in lines that may extend from
the outside through the tract mapped.

(10) A simple, complete, and explicit title, including the date
and the name of the surveyor.

All this is necessary to make the map valuable for
description and location of the property it represents.

Of course monuments will not be shown if none have
been set, and very frequently none are set, either from care-
lessness on the part of the surveyor, or an unwillingness on
the part of the owner to pay their cost. Monuments of a
permanent character should be set at each corner of a tract
surveyed, and at least two, visible the one from the other,
should be on the line of each street. If these monuments are
not placed on the center lines of the streets, they should be
at uniform distances from the center or property lines. If
placed with reference to the center line they should all be
on the same side of the center. In streets extending east and
west the monuments should all be on the north of the
center, or they should all be on the south, and at uniform
distances. In streets extending north and south the monu-
ments should all be on the east of the center or all on the
west. Uniformity in such practice saves a vast amount of
time.

Monuments may be set at uniform distances from the
block lines, in the sidewalk area, and this is an excellent prac-
tice. The stakes or monuments set at the corners of the blocks
in additions, or town sites, should never be the only stakes or
monuments set in the tract.

That the map may be reliable there should appear on it the
following:

(1) The certificate of the surveyor that he has carefully sur-
veyed the land, that the map is a correct representation of
the tract, and that he has set monuments (to be described)
at the points indicated on the map.

(2) The acknowledged signature of all persons possessing title
to any of the land shown in the tract, and, if possible,
signatures of adjoining owners.

(3) If of an addition, the acknowledged dedication to public
use forever of all areas shown as streets or roads.

(4) If a street of full width, whose center line is a boundary of
the tract is shown, the acknowledged signature of the
owner of the adjoining property, unless his half of the
street has been previously dedicated.

It has been already stated that, in some states, a map
may be filed at the request of any person, and without sig-
nature. This practice frequently leads to trouble. The writer
knows of cases in which owners of large tracts of land have
had those tracts subdivided and have taken land of adjoin-
ing non-resident owners for street purposes without the
consent or knowledge of those owners. When, at a later
day, the owners of the land so taken have objected and
attempted to close half of the street, trouble of a serious
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character has arisen. The same trouble has occurred where
streets have been run through narrow gores of land and
have subsequently been completely closed, leaving houses
built on the mapped property without outlet. Time and
again have cases of this sort come to the knowledge of the
writer.

Having pointed out certain evils, it remains to suggest a
remedy. It lies in the enactment of laws governing these
matters. There should be included in the statues of every
state a law explicitly defining what shall appear on every
map filed for reference, and making it a misdemeanor to
file a map that does not strictly conform to the require-
ments. In the absence of such laws it is believed that the
young surveyor can assist greatly in a much-needed
reform, by following the principles suggested in this paper
as the correct ones, and avoiding the errors here indicated.

[t is hoped that those graduates of our engineering
schools who drift into this class of work will be guided by a
higher principle than that which actuates the surveyor who
covers up his tracks, at the expense of his employer, in
order to secure a monopoly of the business of the locality.
The young surveyor can spend his energies to greater
advantage in devising new and better methods of work,
than in inventing ways for hiding information that belongs
to his employer. Certainly a thorough education should so
broaden the young man’s views as to make it impossible
for him to be controlled by those meaner instincts which, if
indulged, lead ever to narrow the vision and prevent one
from perceiving the greater problems that continually
present themselves for solution. ®
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PRORATION AND
THE THEORY OF BLUNDERS

By George R. Dunbar, P.L.S.

ASELDOM MENTIONED FACT
of Land Surveying is the employ-
ment of the “Theory of Blunders.”
Briefly this theory can be stated as, “al-
most always a blunder shall be placed
where the blunder occurred.” In the im-
mortal words of William C. Wattles,
however, “the contrary may be shown.”

As to proration, I would like to cau-
tion all surveyors to use this particular
theory infrequently and with extreme
caution. This theory should NEVER be
used as a cure-all. If you do you will
invariably end up behind the eight ball
and on the losing end of a court battle,
somewhere, sometime, with a disgrun-
tled client and a rabid attorney shout-
ing your deficiencies to anyone who
will listen.

Hypothetical Survey

Mr. Exact, employing his $100,000 GPS
system discovers and measures between
the found original Section corners of
Section 9 he measures 5,215.10 feet be-
tween corners. His job is to set the north
4 corner of section 9. Mr. Exact being
fairly proficient, then goes to the center
of the line and makes a diligent search
for the 14 corner. He notes the original
notes state that “falls in a meadow, no
timber or stone being near, I seta 5" x 5"
post and witness it with mounds and
pits per G.I.” Mr. Exact noting signs that
the meadow has been cultivated and
planted in the past, which accounts for
the missing post and pits, say, “Ah ha!
This is obviously a ‘lost corner’.” Using
his handbook on the “Restoration of
Lost and Obliterated Corners and em-
ploying his state of the art GP’S system
he sets his ¥4 corner quite precisely mid
way between the section corners at
2,607.55 feet equidistant from each cor-
ner and proceeds back to his office
where he prepares and files a Record of
Survey on behalf of his client Mr. Able.
Sounds like a good survey, uh? VERY
PRECISE, follows the Manual of
Instructions to a “T.”

Almost immediately Mr. Able’s
neighbor, Mr. Baker goes to see a local

Land Surveyor, Joe Cagey. Mr. Baker
states that he always thought the corner
was someplace else and would Mr.
Cagey look into it for him? Mr. Cagey
acquires copies of the original notes,
which describe the survey of the north
line of Section 9, as follows.

“Commencing at the corner to sec-
tions 9, 10, 3, and 4 previously set by
me, | run west, at 14 ch, cross a narrow
ridge 1 ch wide, descending at 27.5 ch,
cross small stream, cse S, at 35 ch, enter
lg meadow, at 40 ch the V4 corner falls
in meadow, no timber or stone being
near, [ set a 5" x 5" post and witness it
with mounds and pits per G.I. I thence
continue to run west and at 4 ch leave
meadow and enter timber (mostly Oak
and Mountain Mahogany, descending,
at 12 ch cross small stream, cse SW, as-
cending, at 27 ch cross razorback ridge
and at 40 ch set a 5" x 5" post from
which a 40" rwd bears North 20° West,
42 lks, and a 12" rwd bears South 47°
West 21 lks distant.

Mr. Cagey visits the site and assures
himself that both Section corners are
original. He then goes to the common
corner of Sections 9, 10, 3, and 4, and
employing solar observations for bear-
ing proceeds to run west with his EDM
(which he views with a jaundiced eye
because he doesn’t really trust these
new fangled machines) he finds that
the terrain calls fit exactly to and
through the meadow. He sets a tempo-
rary stake at 40 chains (2,640 feet) not-
ing Mr. Exact’s pipe Easterly 3214 feet
more or less and proceeds west.

At this point Id like to interject the
comment that Mr. Cagey realizes that
Mr. Exact’s measurement of the section
line is 64.9 feet short from record which
is almost exactly ONE CHAIN short.
The 1.1 feet is easily explainable as the
difference in measurement between
1855 (the date of the original survey)
and the present date. Mr. Cagey is look-
ing for a blunder. Having re-traced
other work by the original surveyor
and knowing him to have been a
conscientious practioner, Mr. Cagey
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suspects that the chainmen have made \
a 1 chain “boot” in their tally.

Proceeding west Mr. Cagey notes
that he enters the timber at 4 chains, as
described. Descending Mr. Cagey finds
a small well defined stream course
southwest at 11 chains, rather than the
12 chains noted in the notes, feeling
confident he has discovered the blun-
der but deciding to proceed with cau-
tion, he continues west and at 15 chains
from the creek crosses a razorback
ridge and from the ridge 13 chains
finds the original corner and both wit-
nesses previously observed.

Mr. Cagey goes at once to consult
with Mr. Exact and to explain his find-
ings and his belief that the V4 corner is
not “lost” but simply obliterated since
it can be placed with reasonable cer-
tainty by employing “the theory of ‘
blunders.” Mr. Exact is adamant in his
conclusion that the corner is truly lost
since no immediate evidence of it's loca-
tion is to be found. Since the two sur-
veyors cannot agree, Mr. Cagey pro-
ceeds to prorate the 1.1 feet and sets his
/4 corner at 2,639.44 feet from the cor-
ner of sections 9, 10, 3, and 4 and also
files a Record of Survey showing his
disagreement with Mr. Exact (31.89
feet) the difference between these two
surveys is about 1.9 acres and at to-
day’s price of $30,000 per acre Mr.
Baker proceeds to file a hotly contested
Quiet Title action.

Accuracy versus precision. Both of the
above surveyors agree to the distance |
between section corners within .03 of
each other (about 1:17,400). It is my con-
tention that both surveyors were
equally precise since there is no eco-
nomical method of determining how
much of the .03 is attributable to which
surveyor, and besides the difference is
minuscule and of no consequence.
However it is my contention that Mr.
Cagey is AT LEAST 98% accurate in his
location, whereas Mr. Exact is entirely
inaccurate as to his location of the cor-
ner. Had Mr. Cagey uncovered physical
evidence of the corner post, he would be
100% accurate, even if he had measured
all of his distances with a cloth tape,
which I'm sure we all agree is a highly
imprecise method of measurement.

I would like to take this opportunity
to digress a little:

We must ALWAYS remember that in
the case of a re-tracement it is our
duty and obligation to walk in the

Accuracy Versus Precision ‘
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footsteps of the original surveyor
whenever possible, and at all times
to employ common sense when mak-
ing a land survey. When re-tracing a
survey reported in chains, the first
thing | examine is any mis-closure of
66 feet, 6.6 feet, 33 feet (in case the
practioner was complying with the
Oregon Manual of Instructions, and
was using a two pole chain), and 66
feet. Most of the old surveyors did
pretty darn good work, using the
tools available at the time. However,
it is the “nature of the beast,” that
makes blunders, when employing a
Gunter’s Chain, easily committed.
The mis-count of one link, the mis-
reading of the notched tabs at 10 link
intervals (how many chains have
you observed with one or more of
the tabs missing?), the mis-tallying of
the taping pins, resulting in a blun-
der of either 33 feet or 66 feet de-
pending on the chain in use at the
time. But before we rush to judge-
ment and blame the surveyor for the
acts of his chainmen, how many of
YOU have transposed a figure in
your notes at one time or another?

None, you say? Then you haven't
been working very long or very
hard. Just remember that the last
man that was perfect was crucified.

Now, let us return to the NW V4 of
Section 9. Mr. Able’s description reads,
“The east half of the NW 14 of Sec-
tion 9... etc.” Now worried that the one
chain blunder occurred within his
boundaries and being disenchanted
with Mr. Exact, he employs Joe Cagey
to determine his corners. Mr. Cagey be-
ing the careful practioner first checks to
see about any prior surveys and finds
that on April 4, 1872, a Mr. Quick ran
from the still existing north ¥4 corner;
West 20 chains, set a stake and then ran
South to the east-west centerline of the
section, setting line stakes and blazing
trees. Mr. Cagey reviews his prior work
and notes he did not find any stakes,
however he did cross an old Spanish
style picket fence at about 1,319.5 feet
more or less from his corner location.
He notes that the first deed out in the
quarter section is for Mr. Able’s prop-
erty, dated April 5, 1872, and recorded

April 21, 1872. The description has re-
mained unchanged to date, with no evi-
dence of litigation on the property.
Even though the one chain blunder
occurred in Mr. Able’s North Bound-
ary, Mr. Cagey sets a pipe at 1,320 feet,
files a Record of Survey and suggests to
Mr. Able that he instigate a quiet title
action, and that he is positive that if the
action is protested that they will prevail

in Court. WHY?

What Is The Answer

[ would appreciate hearing answers to:

a. Why Mr. Cagey did not place the
blunder where it occurred, in this
instance?

b. Why, if ignoring the blunder, did he
not prorate the shortage between the
East and West halves of the NW
quarter?

I will leave my reasoning for some
future date, if enough interest is gener-
ated. Anyone interested in replying can
send their reply to the California Sur-
veyor or send it to George Dunbar; 2839
Estates Drive; Aptos, CA 95003. @
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PLS Act and Board Rules — (1994 publication) (512" x 812" | $ 500 $ 10.00 -
| Subdivision Map Act - (1994 publication) (5%2" x 812") $ 600 $ 12.00
| Pre-'82 CE Numerical Listing $§ 9.0 | $ 1800 o
Binder with index tabs for PLS Roster, Pre-'82 CEs,
LS Act & Board Rules, Subdivision Map Act, and
Misc. Statutes (text of Misc. Statutes will be available at later date) 6.00 $ 6.00 -
| California_Coordinate Projection Tables — NAD '83 B 6.00 $ 12.00
Right of Entry Cards (minimum order is two) ) 2/$ 3.00 2/$ 6.00 |
kCg(ner Record Forms (min. order is 25) (FORM PWA-102) (8/88) 25/ 10.00 | 25/ 15.00 |
| Land Surveying Brochure (minimum order is 100) 100/$ 15.00 100/$ 30.00 - B
| Standard Contract - Agreement for Prof. Services $6.00/ pad of 25 $12.00 / pad of 25
Land Surveying for the Land Owner and Real Estate
Professional ) $ 3.00 $ 6.00 -
Easement and Related Land Use Law in Galifornia,
Second Edition by Donald E. Bender, J.D., L.S. ) ~$ 2000 $ 30.00
Cadastral Survey Measurement Management System
Three-ring binder documentation & three disks $ 50.00/ set $100.00 / set
NGS 1983 California Horizontal Control Coordinates, $ 20.00 $ 30.00
Data Disk_ ) B )
NGS Search Program (for use with NGS data disk) $ 20.00 $ 40.00
MEMBERSHIP ITEMS
(not available to non-members)
Label Pin with CLSA logo B $ 6.00 not available |
| Decal of CLSA logo (minimum order is two) 2/$ 1.50 not available
Shareware Disk #2 - BLM - SPC & UTM Conversion $ 350 not available
SHIPPING CHARGES sitnatdl
Upto 1000 & 5 5 4 6 4 $ 250  $30.0110$40.00 . . ... .. $ 4.50 7% Sales Tax
$10.01t0 $20.00. . . . . . . $ 275 $40.011t0%$5000 .. .....$ 500 —
$20.0110 $30.00 . . . . . . . $ 375 Over$50.00 ....... Add 10%* | |Shipping Charge S
*Add 10% to a maximum of $10.00 shipping TOTAL ‘ $

B Make your check or money order payable to
California Land Surveyors Association (CLSA)
W Mail your order form and payment to:
CLSA Central Office
P.O. Box 9098, Santa Rosa, CA 95405-9990
Phone: (707) 578-6016  Fax: (707) 578-4406

B Minimum order for Master Card or Visa is $20.00.

B If you are paying by Master Card or Visa, you may fax
your order to (707) 578-4406 between 9:00 a.m. and
5:00 p.m., Monday through Friday.

B Member prices are only available to members of the
State California Land Surveyors Association.

NAME

PAYMENT ENCLOSED:
DISK SIZE:

[0 cHeck [ mAsTERcARD [ visa
O iBM5-1/4" [J 1BM 3-1/2"

COMPANY NAME (if company is mailing address below)

ACCOUNT NUMBER (minimum charge card order is $20.00)

STREET ADDRESS (we cannot ship to P.O. Box)

EXPIRATION DATE

CITY/STATE/ZIP CODE

NAME ON CARD

DAYTIME TELEPHONE

AUTHORIZED SIGNATURE

Summer 1994

The California Surveyor

23




Product News

New Low-Cost STAR*NET-LIGHT Least Squares
Edition

Starplus Software just released STAR*NET-LIGHT, a new
low-cost edition of its STAR*NET least squares survey net-
work adjustment program. This new ease-to-use edition will
perform 2D/3D plane adjustments of traverse, trilateration,
and triangulation networks up to 200 stations using any PC
having 640K of memory. It's perfect for small to medium-
sized local control surveys, photo control jobs or structural
deformation monitoring where automatic reductions to a grid
are not required. The program is priced about half that of the
standard STAR*NET edition, yet includes all its standard data
types, flexible weighting features and popular graphic dis-
play facilities. The adjusted network with error ellipses can
also be transferred to AutoCAD by DXF file, and computed
coordinates can be exported to most COGO formats.

For more information, contact:

Ron Sawyer

Starplus Software, Inc.
460 Boulevard Way
Oakland, CA 94610
Phone: (800) 446-7848
Phone: (510) 653-4836
Fax: (510) 653-2727.

Choice Computing Introduces Version 2 of its CAD
Program TrueCAD for Windows

Choice Computing is pleased to announce the availability of
the latest release of TrueCAD for Windows. Over 40 new
features have been added.

TrueCAD for Windows Version 2 works seamlessly with
AutoCAD drawings and provides users with a powerful
CAD package at a fraction of the cost. CAD users will find
TrueCAD for Windows easy to learn and start producing pro-
duction drawings easily and in much less time than with
traditional systems.

The suggested retail price of TrueCAD Version 2 is $395. A
special introductory price of $295 is available until June 30,
‘ 1994.

For additional information, please contact Paul Harper at
(415) 428-0131.

Sylvan Ascent Inc. is Now Selling CD\Maps™

| Santa Fe, NM — Sylvan Ascent Inc. is now selling
CD\MapsTM, accurate U.S. Geological Survey and Census
Bureau digital maps for AutoCad® users on CD-ROM for
‘ $750 per state. This extraordinary series of maps was derived
from the US. Census Bureau's pioneering TIGER/Line data,
| U.S. Geological Survey 3 Arc Second Digital Elevation Model
‘ (DEM) data, and USGS Geographical Names Information
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System (GNIS) data. This combination of data represents the
most comprehensive, accurate, and complete source of digital
map data currently available for the continental United States.
For further information and a demo diskette, contact:

Sylvan Ascent Inc.
P.O. Box 4792

Santa Fe, NM 87502
Phone: (800) 362-8971
Fax: (505) 986-5878.

Measuring without a Reflector with the
New Complete Total Station Rec Elta RL

Rec Elta RL, the new complete total station from Carl Zeiss ‘
with an integrated, high-speed pulse measuring module,
opens up new possibilities in the field of surveying. The in-
strument can measure distance without the use of a reflector.

Technical data:

Accuracy of angle measurement (HZ): 1.5" |
Accuracy of angle measurement (V): 2" ‘

Accuracy of distance measurement: 5 mm + 3 ppm
Range: with 1 prism 6,000 m (19,800 feet)
without reflector 200 m (660 feet)

(depending on surface structure)

For complete details and pricing, contact your Zeiss dealer or:

Carl Zeiss, Inc.
Surveying Division
Thormwood, NY 10594
Phone: (914) 681-7305

Fax (914) 681-7472. ‘

EA

New Complete Rec Elta RL
Measures Distance without a Reflector
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PacSoft Releases CivilMaster Lite, SurveyMaster

Bothell, WA — PacSoft, Inc., announces the release of Survey-
Master & CivilMaster Lite, two lower cost versions of its
popular CivilMaster series of civil/survey software. The pro-
grams are aimed at individuals and firms wanting inexpen-
sive yet powerful COGO, DTM, and surveying software that
includes full-featured drafting.

For more information, contact:

PacSoft, Inc.

P.O. Box 888

11711 North Creek Parkway South
Suite 101

Bothell, WA 98041

Phone: (206) 489-1530

New Sample Exam for the FLS (L.SIT) Exam

Belmont, CA — Professional Publications, Inc., (800) 426-1178,
announced today the January 1994 publication of Land
Surveyor-In-Training Sample Examination by George M. Cole,
PE, PLS. Designed as a study supplement for the Fundamen-
tals of Land Surveying (FLS/LSIT) licensing exam, the book,
which is $19.95 plus $3.75 shipping and handling, contains
one complete eight-hour sample exam in the same format as,
and with problems similar to, those on the actual exam.

Land Surveyor-In-Training Sample Examination is available
for $19.95 plus $3.75 shipping and handling from Professional
Publications, Inc., 1250 Fifth Avenue, Belmont, CA, 94002,
(800) 426-1178. Professional Publications, Inc., founded in
1975, is an independent publishing house specializing in
exam review, reference, and career development books for
professionals. ®

e

;—1 Gunters = - 66 feet (12 mt_atre/39.37 feet)
chain
= 20.116,840,23 metre
1 Gunter's = 0.201,168,402,3 metre
chain link
facre = 43,560 fi2 (12 m/39.37 ft)2 = 4 046.872 609 m?2
; facre = 4,046.872,609 m? (1 hectare/10,000 m2)
| = 0.404,687,261 hectare
‘ 1 hectare = 2.471,043,931 acre
1 Section = 640 acre (0.404,687,261 hectare per acre)
L = 258.999,847 hectare

ON “GOING METRIC” (continued from page 13)

Converting the
U.S. Public Land Survey System

From its inception in the early years of this country, the
United States Public Land Survey System (USPLSS) has been
designed and laid out using the Gunter’s Chain as the basic
dimension. Even today the surveyors of the Bureau of Land
Management (BLM) are supposed to be using units of chains
in their work, and it is within reason to imagine this will be a
requirement forever. One can also envision the whole world
designed and operating in metric units, and yet the BLM
manuals of instructions will specify units of chains. There is
merit in retaining some connection with our surveying roots,
but hanging on to units of chains is like insisting modern day
football be played while wearing leather helmets!

What would an all metric USPLSS be like? What would it
be like to do retracement surveys using metric units? It would
be very similar to the present structure, with the added re-
quirement that surveyors answer the same basic questions as
discussed above:

(1) Should the conversion be soft or hard?

(2) Is the situation a Type 1, Type 2, or Type 3 problem?

For soft conversions, there will have to be agreement on a few
numbers:

Using the above relationships, the dimensions and areas of a
typical regular Public Lands section can be soft converted and
will look like Figure 1. The dimensions shown are correct to
two decimal places and the areas shown are correct to three
decimal places.

There is no need to memorize the exact values shown in
Figure 1 because a surveyor retracing an old USPLSS survey
must accept original undisturbed monuments where they are
found or where they are properly re-established. The “cor-
rect” dimensions of any section can be determined only by
field measurements between monuments. Re-establishing
missing monuments and breaking down the section into ali-
quot parts will be done exactly the way it is at present, but
using metric units instead of English units.

FIGURE 1.
A Soft Conversion
Regular Section In Metric Units
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Communicating information about metric sizes to the public
is a duty that surveyors must accept, especially when it con-
cerns dimensions of land area. We must develop analogies
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which enable the public to easily relate old land dimensions
to the new metric dimensions. Several useful analogies are:

(1) The area of a typical small house lot is about 600 m2.
(2) The area of afootball field is about 4,000 m?.

(3) A 2.5 acre “ranchette” is 1.0 hectare.

(4) A 10 acre parcel is 4.0 hectare.

(5) One metre is a little longer than one yard.

(6) The width of a football field is about 50 metre.

Larger dimensions can be related to a USPLSS section as
shown in Figure 2, on which a hard conversion has been
made to get clean, rounded off metric length dimensions be-
tween monuments.

The dimensions in Figure 2 are quite likely to be found in
any retracement survey because of the limits of closure per-
mitted in original USPLSS surveys prior to 1973. The first
USPLSS Manual of Instructions, dated 1855, permitted section
lines running east and west to deviate from 80 chains by as
much as 100 links (1 chain, or 20.1m). Section lines running
north and south needed only to be within 100 links of equal
length. The exterior lengths of the section shown in Figure 2
easily meet these criteria since they deviate from 80 chains by
only 9.35m. (McEntyre, 1978)

FIGURE 2.
A Suggested Hard Conversion
Regular Section In Metric Units
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The dimensions of Figure 2 meet the limits of closure of all
Manuals of Instructions up through 1947. Only the last Man-
ual, dated 1973, has limits of closure (slightly more than 5 m)
that are stringent enough to make the dimensions of Figure 2
fail. (Manual, 1973)

The BLM should make a hard conversion to metric in their
next Manual of Instructions. The dimensions of the section
shown in Figure 2 can serve as the module for building the
whole structure of townships, ranges, standard parallels, and
guide meridians. For example, township lines would be 6
(1,600 m) = 9,600 m apart, compared to the present dimension
of 9,656.08 m. Standard parallels would be 4 (9,600 m) = 38400
m apart, compared to the present 38624.33 m. The overall
cadastral grid would be smaller, but the shrinkage would not
be apparent to anyone on the ground except surveyors.

RECOMMENDATIONS AND CONCLUSIONS

Surveyors cannot just sit back with calculator in hand and
multiply by (12m/39.37 ft) as the United States converts to the
metric system. There are some complex decisions that must be .
made, not the least of which is should the International Foot be T
used in any surveying conversions? Unit conversions are not
as straightforward as multiplying two numbers together; what
two numbers? how many significant figures? soft or hard con-
versions? modules and roundoffs? There is strong need for
surveyors to use uniform methods in all these changes.

Surveyors should become assertive in this metric change-
over rather than wait for other professionals or government
agencies to take the lead. Both ACSM and NSPS should have
active metric conversion committees which will make recom-
mendations to the membership and to any group which
wants the opinion of “the surveying community.” Surveying
journals must set a date beyond which only metric units will
be used in published articles, unless dealing with an historical
survey or a discussion such as this paper.

State and local chapters of NSPS member groups should
take the lead in finding English dimensions that are part of
the government Codes they work with, and make recommen-
dations to their state Professional Surveyors Association
(PSA) of what suitable conversions would be. Each state PSA
could then get consensus from all members and periodically
have legislative advocates modify the Codes to metric units.
This type of assertive action by surveyors may require that
they initiate cooperative discussions with other professionals,
politicians, and the public. It is time for surveyors to abandon
their passive role in the change to the metric system!

ACSM and NSPS should immediately start discussions
with BLM about converting the USPLSS to a metric based
system. The pros and cons of various formats, such as the
one presented in this paper, should be reviewed by govern-
ment and private surveyors, and then a hard conversion
must be made.

Finally, each surveying company, college, or organization
should have a designated metric coordinator — someone who is
kept up-to-date on all the latest metric information and who can
rapidly transmit that information to co-workers and the public.
The coordinator should also have the duty to use this time of
change and upheaval to reflect on how the company or organi-
zation is doing its work. “Going metric” may be an opportune
time to modify and improve many other operations.

Reprinted with permission from ACSM — This article also appeared in
their May/June Bulletin.
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SURVEYORS SERVICE COMPANY
Got a yen for a total station?

Now get Swiss Precision at Japanese prices!

INTRODUCING
THE BRAND NEW

WILD TC500!
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YOU'VE ASKED FOR A LOW-COST,
EASY-TO-USE TOTAL STATION
WITH HIGH PERFORMANCE AND
LEGENDARY SWISS QUALITY.

IT'S HERE! THE NEW TC500
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WITH A DISTANCE RANGE OF
OVER 2,000’ TO A SINGLE PRISM.
THERE'S ALSO A BUILT-IN
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