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If speed and accuracy are what you're after, then Trimbles survey products are what 

you need—whether you're doing control, stakeout, topographic mapping, or even GIS data 

acquisition applications. Choosing from Trimble's line of hardware, firmware, and software, 

you can design your own custom system to give you submeter to centimeter accuracies in 

minutes or mere seconds. To find out how, call 1-800-827-8706. Or, call 1-408-481-7704 

and ask us to FAX you information package 3050. 

Trimble's Site Surveyor" system, 

incidentally the world's first real­

time kinematic (RTK) GPS survey 

system, is designed for stakeout and 

topographic survey applications that 

demand both speed and precision. 

It'll give you centimeter accuracy 

in seconds. 

The Geodetic System Surveyor 

is ideal for control survey projects. 

With this system, a single operator 

can place a control point u ith 

centimeter accuracy in less than ten 

minutes—or. with RTK. in seconds 

—to establish long or short lines 

quickly and efficiently. 

0 Trimble 
The Leader in GPS Solutions 

The GIS Surveyor " system not only 

gives you submeter accuracy in sec­

onds, but it also automates the entry 

of features and attributes. Now you 

can record data in the field as effort­

lessly as you can locate your position. 

And with a few added options, the 

GIS Surveyor can even be upgraded to 

a Site Surveyor or a Geodetic System 

Surveyor. 

Surveying & Mapping Products 
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FROM THE EDITOR 

• Boundary Surveying - A Primer 
By Tom Mastin, P.L.S. 

THE 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 ^ _ ^ _ ^ ^ _ ^ _ 
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 su rveys 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, I have reached a point 
where not every boundary survey I work ^ ^ ^ ^ ~ 
on gets me excited or is a mental challenge to me. I 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 enjoyed 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 I 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 I never fall into that trap." After all, we have calcu-

...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. 

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

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 
p ipe in the i r l a w n or t h r o u g h thei r 
sprinkler pipe. I even get calls from real­
tors assuming that all the monuments I 
set come with a lifetime (that's my life-

^ ^ ^ ^ ~ ™ ~ ^ " ^ — time) guarantee to take any party inter­
ested in the proper ty and show them each and every 
monument. I 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 I had a slight lapse. 

So over the years, I have come to understand some basics of 
boundary surveys that are not the same basics I thought I knew 
when I 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. 
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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 bu rdensome 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 someone 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 

required 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 I explain this to newer sur­
veyors, I 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 serious soul searching and 
abuse of Rolaids. 

Principle. There is no perfect boundary 
survey. 

This pr inciple 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 reason 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 monuments 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?" 

C1L 
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CROSS LAND SURVEYING, INC. 
Consulting Land Surveyors 

GPS-Global Positioning System Surveys 

Earl R. Cross, President 
Calif. P.L.S. 3242 

Nevada R.L.S. 3623 
Arizona R.L.S. 26052 

2210 Mt. Pleasant Rd. 
San Jose, Calif. 95148 

(408) 274-7994 

Every s u r v e y o r w h o h a s b e e n 
surveying for a number of years have 
their own principles of boundary sur­
veys. These are the ones that keep me 
u p 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 
a re tha t a s u r v e y o r can often see 
these challenges as a claim against 
the i r p ro fe s s iona l i sm a n d compe­
tence and put up barriers to protect 
themselves. Surveyors take different 
ac t ions to buffer themse lves 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 neve r s top by the office. I 've 
always liked the idea of moving to 
s o m e w h e r e n e w every t w o 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 I see a surveyor 
who has spent their years perform­
ing b o u n d a r y surveys I 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 I have 
arrived at for my future in boundary 
su rveys? I wil l pu t every item of 
importance on all my records of sur­
veys, I will triple check every thing 
we did, I will figure in sufficient time 
to do all the necessary research and I 
will not worry about those that chal­
lenge my surveys. Oh, and I will write 
an article in ten years ridiculing my 
current principles. © 

f 
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Isn't It lime You Moved Up To 

Todays Technology From Leica ? ffiSmBSmEmlsfSm 

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. 

HASELBACH 

SURVEYING 
INSTRUMENTS 

1447 Rollins Road 
Burlingame, California 94010 

InCA: (800)462-8181 
(415)348-7247 *eica 



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 

Automatic 
temperature 
& pressure 
correction. 

Lightweight 
& easy to use. 
8 models, 
including 
economical 
Elta 5 & 
RecElta15. 

New Automatic 
Levels 
(Ni 30, 40, 50) 
• Accuracies of 

1mm, 2mm & 
3mm. 

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

• Fast, precise & reliable. 

Contact your Zeiss 
dealer or: 

ZEISS 
Carl Zeiss, Inc. 
Surveying Division 
Thornwood, NY 10594 
(914)681-7305 
Fax (914) 681-7472 

LETTERS TO THE 
EDITOR 

• TRIG STAR, A PUBLIC 
AWARENESS OPPORTUNITY 

The Cent ra l 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 bo th the s t u d e n t s and 
teachers and the activity was given 
good coverage in the local newspa­
per . The p r o g r a m i n v o l v e s a 
surveyor explaining our profession's 
use of T r igonomet ry 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
v e y o r a n d le ts t hem k n o w tha t 
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 t r igonometry to every day 
survey prob lems 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 s t u d e n t a cer t i f ica te of 
participation and a letter from NSPS 
w a s g iven each s t u d e n t 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 oppor tuni ty to promote 
public awareness of our profession 
and the benefit to the educational 
process pass us by. 

You can obtain an application and 
i n f o r m a t i o n p a c k a g e from the 
N a t i o n a l Socie ty of Profess iona l 
Surveyors by writing or calling: 

TRIG-STAR 
5410 Grosvenor Lane 
Bethesda, Maryland 20814 
Telephone 301/493-0200 

or contact ing your CLSA Chapte r 
R e p r e s e n t a t i v e or Susan Jensen , 
NSPS Area 9 Director at 805/489-6647. 

Randy Woodjack & Leonard Lenger, Chairs; 
TRIG STAR Committee CLSA Central Coast 

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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• JAMES A. HAMBLIN SCHOLARSHIP 
WINNER 

First I 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 s uppo r t 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. 

LA. Dibble 

• CLSA SCHOLARSHIP WINNER » I 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 
wi thou t having a par t 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 

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

H 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-
g r a m m e t r y . He also held a s ta te 
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 II veteran, having served in 
the Army Air Corps from April 1942 to 
November 1945. Ed also held a certifi­
cate for recognition of Outs tanding 
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 

• GEOGRAPHIC INFORMATION 
UPDATE 

February 8, 1994 

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

This report recommended the for­
mation of the California Geographic 
Informat ion Coord ina t ing Counci l 
(CGICC) to be responsible for recom­
m e n d a t i o n s 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 

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 membersh ip 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, I urge 
you to get involved now. 

John Canas, Orange County Surveyor © 
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On 

"GOING METRIC" 
By Fareed 

BIOGRAPHICAL SKETCH 

Fareed Nader is a Professor of Surveying 
Engineering, and Coordinator of the Geo-
matics Center at The California State 
University. Nader teaches a wide variety 
of courses including geodetic surveying, 
geodesy, boundary control and legal 
principles, creative thinking, and futuris-
tics. He is a Professional Land Surveyor 
licensed in California. 

ABSTRACT 
SURVEYORS SHOULD BE LEADERS 
in the United States' transition from the 
English measurement system to the 

W. Nader 

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 m o d u l e is sugges ted 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 au tho r 
attempted to submit a bui ld ing plan 

dimensioned in metrics to the local 
County building inspector. The techni­
cian at the inspec t ion office very 
abruptly said, "It's not acceptable!" and i 
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, 1 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 
TOP GUN" 
total station 
on the 
market 

priced 
TCP 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-

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 
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Unfortunately, not all areas of the 
country agree that the U.S. Survey Foot 
is the proper conversion to use. Some 
states are specifying the International 
Foot (1 foot = 0.3048 metre, exact) for 
conversions in State Plane Coordinates 
and other work. Many surveyors, and 
most 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 manciate 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 
m e a s u r e m e n t in its p r o c u r e m e n t s , 
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. (Omnibus, 
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) 

Surveyors will observe the effects of 
these federal actions most quickly be­
cause of the metric requirements devel­
oped by the General Services Admini­
s t ra t ion (GSA) and the Federa l 
Highway Adminis t ra t ion (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 h ighway 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. 

New STAR*NET Version 5 Least Squares! 

Better Adjustments 
For large 3D control networks or everyday 2D traverse 
surveys we all do, STAR*NET's best-Fit least squares 
solution saves time and simplifies your jobs. With full 
state plane 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 
Call today for free technical information on Star Net, 

StarNet-Plus or StarLev, our Level Network Package, 
or to order $10 full-featured demo programs. 

STARPLUS SOFTWARE, INC. 
460 Blvd. Way, Oakland, CA 94610, 510-653-4836, Fax 510-653-2727 

100% 
Guarantee 

.°s. 
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 
d imension (which is in non-metric 
units) is converted to metric units by 
multiplying the dimension by an exact 
conversion factor. For example: 

1 G u n t e r ' 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 
met r ic un i t s is some convenien t 
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 0 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 construct ion d rawings 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. Decimal 
points will not appear in dimensions 
unless, for some rare situation, preci­
sion greater than millimetres is needed. 
In the latter s i tuat ion 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 (AIA), 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. 

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 (c) 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? 

A straight-forward soft conversions yields: 19.812 m width, 
30.480 m depth, and 650.323 m2 area. 

Surveyors have no difficulty working with such numbers, 
but distrust and mistakes will occur when communicating I 
these values to other engineers and constructors, material 
suppliers, and the general public. It would make sense to 
round off these dimensions to standard values more easily 
comprehended by non-experts. The question then becomes 
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.) 

TABLE 1. 
NIBS Preferred Metric Values 

NIBS 
preferred value 

(mm) 

6,000 

3,000 

1,200 

600 

300 

100 

50 

25 

20 

10 

U.S.Survey 
Foot Equivalent 

(ft) 

19.685 

9.843 

3.937 

1.968 

0.984 

0.328 

0.164 

0.082 

0.066 

0.033 

"Common" 
dimension 
(ft or inch) 

20 ft. 

10 ft. 

4 ft. 

2 ft. 

1 ft. 

4 inch 

2 inch 

1 inch 
3/4 inch 
3/8 inch 

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