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SMALLER, LIGHTER, FASTER 
AND STIMLYELLOW " 

You're looking at the future of surveying. A future 
in which a single surveyor can handle more 
work, and more kinds of work, than ever before. 

Introducing the 4000SE Land Surveyor™ —the next 
generation of GPS survey receivers from Trimble. 
Smaller, lighter, and faster, the 4000SE is part of 
a complete modular survey system that can be 
quickly reconfigured to match the changing 
demands of your job. From bringing in precise 
control points to gathering volumes of contouring 
data for maps, it will change the way you work. 

For static control and boundary surveys, just 
attach the tripod-mounting base with integrated battery 
compartments, and snap on the advanced microstrip 
antenna. In seconds you're surveying, with no cables or 
external modules to connect or worry about. 

With our new "walk-about" technology and a receiver 
that's 507o smaller and 50% 
lighter than previous instru­
ments, you can carry the Land 
Surveyor through a site, taking 
measurements on the fly as 
often as once a second. 

Just slip the six pound 
receiver into its shoulder pack, attach the new light­
weight rangepole/antenna and you're mobile. The new 
TRK48 keyboard provides remote control of the receiver 
and lets you enter attributes for every point you survey. 

TRIMBLE 

These attributes are stored with the GPS position data 
and will appear on your final map. It's a great way 
to collect GIS data. 

The Land Surveyor system also includes TRIMVEC 
Plus,™ the most comprehensive package of survey 
software in the industry. It handles every step of 

R your project from planning to database manage­
ment and network adjustment. An optional new 
addition to the network adjustment module lets 
you incorporate both GPS and 
terrestrial observations for a 
seamless integration of all 

your field data. And now with 
TRIMMAP,™ our optional new 
mapping software, you can auto­
matically generate detailed topographic maps. 

With the new Land Surveyor system we've more than 
just streamlined the box, we've streamlined your job. 
Call us and we'll show you how... 

TrimbleNavigation 
The Leader in GPS Technology 

Survey & Mapping Division 
645 North Mary Ave., PO. Box 3642 
Sunnyvale, CA 94088-3642 
1-800-TRIMBLE, in U S . and Canada 
(1) 408-730-2900, outside U.S. 
FAX: 1-408-730-2997 
Trimble Europe: (44) 256-760150 
Trimble Japan: (81) 472-74-7070 
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FROM THE EDITOR 

In Memory of 
Nelson 
Myer 

By Brett K. Jefferson, P.L.S. 

THIS WILL BE my last editorial for 
the California Surveyor. The new 
editor will be Tom Mastin, who 

has done an exceptional job as the edi­
tor of the CLSA Neivs. Tom will be pre­
paring the next issue and I wish Tom 
and the CLSA Central Office staff all 
the best with the California Surveyor in 
the future. In addition, I would like to 
thank Kenney Fargen, Immediate Past 
President, for giving me the opportu­
nity to contribute to the California Sur­
veyor and a special thanks to Cheryle 
Beltrami at the CLSA Central Office for 
her constant assistance, support, and 
positive attitude during the sometimes 
tedious publication of this journal. 

I had planned to write a particularly 
riveting editorial expressing my posi­
tion on the issue of compulsory con­
tinuing education, its potential impact 
on present and future professional 
land surveyors, and what possible 
connections might be made with re­
spect to our image in society. But an 
event has occurred compelling me to 
write about something nearer to the 
heart; to write about a person who has 
had a great impact on my career, as 
well as the careers of a great many 
other professional land surveyors — 
now and in the future. This person is 
Nelson E. Myer, Nevada P.L.S. No. 
1871, and California P.L.S. No. 4037. 

Nelson Emmet Myer was born on 
September 14, 1929, in New Philadel­
phia, Ohio. His career in land survey­
ing began there and continued after 
he moved to Tuscon, Arizona, in 1956. 
He practiced in the Tuscon and Phoe­
nix area for about seven years and 
subsequently relocated to Las Vegas, 
Nevada, where he established Delta 
Engineering, Inc. 

Nelson's contribution to the recent 
evolution of land surveying in the 
State of Nevada is, without question, 
unsurpassed. He is a charter member 

of the Nevada Association of Land 
Surveyors Southern Nevada Chapter 
and a Past President and State Director 
of the organization. Nelson also par­
ticipated in the Consulting Engineers 
Council of Nevada and the American 
Right of Way Association. 

Nelson was appointed to the Ne­
vada State Board of Registered Pro­
fessional Engineers and Land Survey­
ors in 1979, where he occupied the 
Land Surveyor seat for twelve years, 
until 1991. 

Nelson had the honor of serving as 
the Vice Chairman of the Board for 
four years, from 1981 to 1985, and as 
Board Chairman for another four of 
years, from 1985 to 1989. 

My first contact with Nelson came 
at the Nevada Association of Land Sur­
veyors Conference in Elko, Nevada. At 
the time I was an Associate Member of 
the Elko Chapter and Nelson had just 
been elected to the State Board. My 
first impression of Nelson was one of 
great admiration. He took time to talk 
with everyone at the conference, and 
even had a few moments to visit with 
me and offer encouragement towards 
my pursuit of a L.S.I.T. 

Later, as I studied for the L.S.I.T. 
exam, Nelson spent time with me at his 
Delta Engineering Office to answer 
questions that I had regarding the 
exam. This was what I admired most 
about Nelson, his commitment to help­
ing others and to passing on his knowl­
edge. Nelson was always involved in 
surveying education seminars. In fact, 
there were times when the exam re­
views would not have occurred if not 
for Nelson stepping in and making 
them happen. 

After I became licensed, Nelson 
played an instrumental role in my de­
cision to pursue surveying education 
at Cal State Fresno. He told me that the 
future of the profession was going to 

be greatly influenced by educated, 
"high-tech" surveyors. So I went. 
When I came back to Las Vegas on 
visits I generally ran into Nelson, who 
was always supportive. This might 
come as a surprise to some people, 
since Nelson was not an advocate of a 
four-year degree requirement for reg­
istration, or a proponent of compul­
sory continuing education. However, 
my experience was that he certainly 
was pro-education. I believe Nelson 
felt that being a professional land sur­
veyor came with certain responsibili­
ties beyond the minimum require­
ments prescribed by statute. These 

Nelson felt that being 
a professional land surveyor 

came with certain 
responsibilities beyond 

the minimum requirements 
prescribed by statute. 

responsibilities included practicing in 
areas only where the professional is 
competent, staying abreast of new 
technology, and that it is the responsi­
bility of the profession to educate it's 
own. This is what Nelson did through­
out his career. 

I did not always agree with Nel­
son's position on certain issues, nor 
did he expect me to. Nelson believed 
that through differing ideas and de­
bate, and sometimes down-right argu­
ing, the correct decisions and course of 
action would evolve. 

Nelson Myer is no longer with us. 
He passed away Friday, January 31, 
1992. I consider myself fortunate to 
have returned to Nevada in time for 
the Southern Nevada Chapter Christ­
mas Party and have the opportunity to 
visit with Nelson one last time. With 
his passing we are witnesses to the end 
of an era and a breed of surveyor of 
whom there are not many left. Nelson 
experienced first hand the incredible 
changes that took place in our profes­
sion over the last five decades. 

Nelson Myer has touched many of 
us, his contribution to the profession 
serves as a standard for all of us, on 
both sides of the Sierra. Nor will Nel­
son be easily forgotten. I only hope that 
Nelson has gone to a place where there 
is no brush, all traverses close flat and 
the ground is easy pounding. God 
bless, Nelson, and thank you. © 
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Letters To 
• NSPS UPDATE 
Editor's Note: This letter, dated Decem­
ber 16, 1991, is reprinted to update con­
cerned individuals as to the current status 
of NSPS and ACSM. 

The meeting in Atlanta is over and 
the results must be related to the mem­
bers of NSPS. The efforts made by a 
number of individuals have resulted in 
progress being made in the strengthen­
ing of the present and future positions 
of both ACSM and NSPS. 

As a result of the meeting of the 
NSPS Board in Denver, and the consid­
eration of the resolution by the ACSM 
board, various actions have resulted. 
They are: 

1. The ACSM Board accepted, as of 
January 1, 1992, NSPS, Inc., as a 
Member Organization (MO) and 
successor to NSPS. 

2. The NSPS Board agreed to an 
amendment in its incorporation pa­
pers to indicate that the intent of the 
new MO was to be an integral part 
of ACSM. 

3. That on January 1,1992, ACSM will 
deposit all 1992 dues into a separate 
checking account, which will be the 
responsibility of NSPS, as well as 
the payment of its own bills. 

4. That all assets, programs, member­
ship, etc., will be transferred to 
NSPS, Inc., as of January 1,1992. 

5. At the request of the NSPS Board, 
the ACSM Board agreed to the 
transfer of the Certified Survey 
Technician Program to NSPS on 
January 1,1992. 

These achievements were the result 
of a very cooperative atmosphere de­
veloped by both societies' Boards, and 
the very positive result of the straw 
vote by the membership. 

The ACSM Board also took action 
to amend the ACSM Constitution and 
Bylaws. These changes will be in­
cluded as a part of the December bal­
lot mailed to the entire ACSM mem­
bership. The changes would permit 
only the members of an MO to vote 
for its director candidates on the 
ACSM Board. It is vital and critical to 
both ACSM and NSPS that these 
changes be approved by at least a 
two-thirds favorable vote. The vote of 

The Editor 
each members is needed to assure 
that these changes are enacted. 

The NSPS Board authorized that 
the bylaws of NSPS, Inc., be provided 
to each member. The board also 
authorized that the ratification of the 
bylaws be at the NSPS General Mem­
bership Meeting to be held in Albu­
querque, New Mexico, on Sunday, 
March 1, 1992, at 8:00 A.M. It is re­
quested that members make every ef­
fort possible to attend this very im­
portant meeting. 

The NSPS Board of Directors 

• ON OUR IMAGE 
I may have found one of the sources of 
surveyors' image problem: 

"The California Surveyor is a quar­
terly publication . . . " published twice 
a year! 

Stan Siskey 
San Luis Engineering, Inc. 

Editor's Response: Your interest and con­
cern regarding the timely production and 
publication of the California Surveyor is 
shared by all of us, in particular the Board 
of Directors of CLSA. The position of the 
Editor and the Assistant Editors are strictly 
voluntary. We (the Cal Surveyor; are al­
ways in need of enthusiastic individuals 
willing to dedicate their personal time to­
ward the success of the publication. If 
you feel that you can contribute and 
make this type of a commitment, I would 
like to suggest that you 1) join CLSA, and 
2) contact the Editor and help us to cor­
rect the image problem you have so accu­
rately pointed out. 

• DISCLAIMER OR DISCREDIT 
I am not writing in response to Mr. Old-
enberg's article {Fall 1991] — I will do 
that in a separate letter [letter follows] — 
but about your treatment of Mr. Olden-
berg's article in your publication. 

At the bottom of the left hand side of 
page 3 is your standard disclaimer that 
the views expressed in articles in the 
California Surveyor do not necessarily 
represent the official views of CLSA. 
You chose to repeat this disclaimer at 
the front of his article while you did not 
have any disclaimer attached to the 
front of any other article in the Fall 1991 
issue. Why was Mr. Oldenberg's article 

singled out? Does the lack of specific 
disclaimer go into effect now? 

I'm really confused! I almost believe 
that this could have been a way to dis­
credit the article while claiming to sup­
port opposing viewpoints, especially 
since the following article by Robert D. 
Hennon, P.L.S., was a response to Mr. 
Oldenberg's article and carried no such 
disclaimer. Now I'm not only confused 
but also dismayed the apparent inequi­
ties. What's really going on here? 

Ruel del Castillo, P.L.S. 
Coast Surveying, Inc. 

Editor's Response: Your point is well 
made and taken seriously. Our reprint of 
our standard disclaimer was an effort only 
to "soften" a volatile and controversial 
subject, which it clearly continues to be. 
Our goal is to present all views and opin­
ions on compulsory continuing education 
in an unbiased fashion. I personally apolo­
gize for any confusion we may have 
caused. 

• ON COMPULSORY 
CONTINUING EDUCATION 

While I am not completely against 
compulsory continuing education, as 
is Mr. Oldenberg, and I am not com­
pletely for it, as described by Mr. Hen­
non. I am, however, convinced that 
CLSA has not thoroughly evaluated 
many of the questions raised by Mr. 
Oldenberg. In addition, I don't be­
lieve that CLSA has gathered enough, 
if any, information about the current 
continuing education practices of the 
land surveyors in California. I would 
think that this would be a necessary 
ingredient for any intelligent evalu­
ation of this entire issue. It would also 
provide a benchmark for any future 
progress evaluations should a system 
be implemented. For instance, the 
New Mexico Board of Registration 
has been gathering this type of infor­
mation for several years on a volun­
tary basis from each registrant each 
year at renewal time. 

I believe that now is the time to re­
move the emotionalism, take a step 
back, and to find out what has been 
done. It would then seem appropriate 
to gather information that would assist 
in clarifying whether there is even an 
issue to deal with. If there is, then fig­
ure out what is the best way to resolve 
this issue and still be protecting the 
public's health, safety, and welfare. 

Ruel del Castillo, P.L.S. 
Coast Surveying, Inc. 
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• GOOD FOR LINE DISTANCE 
AND GRADE 

Here is a letter printed in Gary Bogue's 
co lumn which a p p e a r e d in the 

•
Wednesday, September 4, 1991, issue 
of the Pleasanton, California, Valley 
Times newspaper. I thought this letter 
might be of interest to all the hot shot, 
high-tech surveyors of the 90s. Kinda 
makes you wonder who really is the 
dumb animal. 

Cows Won't Steer You Wrong 
In Pursuit of Best Path 

After reading the August 29 letter from the 
school teacher about how those "terraces" 
in the hills are formed by cows as they walk 
along eating. . . here's a true story I 
thought you might enjoy. Years ago, I 
worked for a State of California survey 
crew tliat "ran center line" for parts of a 
couple of current highways. Our crew ran 
center line faster than any other crew in 
California, which puzzled the top highway 
managers because we always seemed to 
start work late, finish early, and took long 
coffee and lunch breaks. 

Several times a month a person from 
the main office came to spy on us from 
afar, with binoculars, to try and discover 
our secret. The "correct" method for set-

•

ting center line requires a zillion transit 
measurements to obtain the correct 
grades and paths over hill and down dale. 
Our secret was simple. Our leader would 
grab a sackful of "read heads" (spike nails 
with bits of red ribbon tied around the 
nail heads) and, using a compass for gen­
eral direction, walked cross country along 
the cow paths, pushing red heads into the 
dirt every few yards. 

Those red heads became the center line 
for our highway, and our course to survey, 
left and right, marking trees, rock outcrop-
pings, telephone pole, etc. Since our leader 
was a pretty spry gentleman, center line 
through the mountains was set at about 
four miles an hour. 

I believe he was correct in his assump­
tion that our mangers could not accept a 
"cow-set center line." However, the bottom 
line was that our rapidly set course was al­
ways the best, in slope and direction. 

I still chuckle whenever I drive over the 
highways we surveyed, and think of that 
old saying, "Work smarter, not harder." 

Cows, too, have their moments. By the 
way, deer paths are too steep. 

•

Jon M. Lamb 
Lamb Land Surveying 

• CLSA/NALS/ACSM JOINT 
CONFERENCE 

Having just returned from an excellent 
conference in Reno, I felt compelled to 
express my concerns on a few points. 
Overall, I liked the accommodations, 
the speakers, and the exhibitors, and I 
look forward to attending next year. 
One of the highlights for both my wife 
and I was the scholarship auction held 
Thursday night. Bravo!! 

1. Dress Code -1 know that most eve­
ryone in attendance (save a few) 
can perform field work such as 
driving stakes, digging holes, and 
searching for hidden monuments, 
but you did not have to look like 
you were executing these tasks at 
the Nugget? This was a confer­
ence and a more "dressed-up" 
code should have been followed 
by those in attendance. Perhaps 
this could enhance our striving to­
ward a more professional look. I 
was embarrassed when a modera­
tor introduced a speaker and saw 
fit to be dressing in a black "T" 
shirt and jeans! 

2. Absence of Leaders -1 am aware that 
committee members are busy peo­
ple. However, meetings of the of­
ficers and boards should be held 
after hours or pre-conference so 
that leaders could attend the vari­
ous sessions. This appearance 
would bolster the "average" sur­
veyors at tendance. What took 
place almost appeared to be secret 
meetings. Perhaps, if all commit­
tee meetings, etc., that are sched­
uled were published, it would al­
leviate some concern. 

3. Door Prizes - Thanks ever so much 
to all the chapters who donated 
door prizes! Shame on those who 
failed to donate. However, it is okay 
not to drink, and it would be nice to 
see fewer bottles of wine as door 
prizes. Just a suggestion! 

4. Dinner Show - Perhaps an increase 
in attendance if the show tickets did 
not include the expensive dinner! 

Glen L. Aalbers, PL.S. 

• RIVERSIDE COUNTY 
SURVEYOR RESPONDS 

Presenting a one-sided story is often a 
way to persuade a mob into burning 
witches at the stake. Professional 
Land Surveyors should assess all the 
information available before making 

what could be a jaded decision. It 
would be nice to blame all of our in­
dustry's problems on government 
(black and white, isn't it?). While gov­
ernment is very often called a red-
tape nightmare that creates bureauc­
racy and fees simply to feed its lust 
for power, this is not the case in the 
recent change of fees for checking Re­
cords of Survey in Riverside County, 
as inaccurately depicted in Ernest 
Pintor's letter to the Editor, Volume 
96, "Fees on the Rise." This letter 
should help clear up any confusion 
that there may be regarding this issue. 

In 1978, the first fee collected for 
the checking of a Record of Survey 
was $160.00. In 1983, it was proposed 
to raise the fee to $400.00 after an 
analysis of actual time spent checking 
all Records of Survey was completed. 
The fee was not increased at this time. 
A later study in 1987 showed that the 
fee should be increased to $600.00, 
and, consequently, it was. These fees 
did not cover the actual costs of 
checking Records of Survey. The 
County Surveyor was subsidizing the 
checking fee for several years with 
general fund monies. With increasing 
constraints on all general fund alloca­
tions the County Surveyor was di­
rected by the administration to re­
duce and eventually eliminate all 
general fund expenditures. Conse­
quently, Record of Survey checking 
fees must be self-supporting. In an ef­
fort to prevent overburdening smaller 
and less complex surveys with an av­
erage fee, it was decided to go to a de­
posit-based system and charge at an 
hourly rate. 

A Riverside County ordinance was 
adopted in 1991 that allowed the 
County Surveyor to collect a $1,500.00 
deposit. After this ordinance was 
adopted, a committee formed by Er­
nest Pintor met to work on a compro­
mise to the adopted ordinance. A 
modified format for fee collection was 
agreed upon by a committee com­
prised of: 

• The Riverside County Director of 
Transportation; 

• The Riverside County Surveyor; 

• A group formed by Ernest Pintor 
including members from: CLSA; 
California Council of Civil Engi­
neers and Land Surveyors; and 
members of the private surveying 
community. 

CONTINUED ON PACE 8 

Summer 1992 The California Surveyor 7 



Letters 
CONTINUED FROM PACE 7 

Together, with agreeing to the fol­
lowing outlined format for collecting 
fees, this committee formed a follow-
up committee including: 

• The County Surveyor; 

• Bill Green (California Council of Civil 
Engineers and Land Surveyors); 

• Darrell "Skip" Harness (President, 
Riverside/San Bernardino Chapter 
CLSA). 

The fee for checking a Record of 
Survey in Riverside County is $45.77 
per hour. When a Record of Survey is 
submitted to the county for checking, a 
$735.00 deposit is required; this is the 
maximum charge for a one-sheet RS. 
For a mult i-sheet RS, addi t ional 
$500.00 deposits up to $1500.00 maybe 
requested as funds are used. The maxi­
mum charge is $2,235.00 with the sur­
veyor having the option to continue 
the checking process at $45.77 per hour 
in either case. 

During the first six months after the 
implementation of this deposit based 
system, approximately 50% of all sub­
mitted Records of Survey have re­
corded. The average refund for a single 
sheet RS has been $366.38 (a cost of 
$367.38 per RS). A multi-sheet RS aver­
age cost was $647.19 (a cost of $269.66 
per sheet). 

The previous fee was $600.00 per 
Record of Survey. The number of 
sheets, scope, technical accuracy, or 
completeness of the RS had no effect 
on the fee. Now, if you submit a single-
sheet "mom and pop" RS you can 
greatly reduce your county fees, e.g., 
two Records of Survey have recorded 
at a cost of $192.23 each. This should 
encourage people to file an RS for 
small and complete surveys. 

The County Surveyor is required 
to sign all Records of Survey filed 
with the county per Sec. 8767 PLS 
Act. This brings quite a bit of liabil-
i ty u p o n t h e C o u n t y a n d t h e 
County Surveyor who personally 
puts his license, and assets, up for 
g r a b s (ask the San B e r n a r d i n o 
County Surveyor). 

Should the public pay the checking 
fees for Records of Survey? That is for 
the public to decide, but by charging 
an hourly rate to check an RS we have 
shown a reduced cost to smaller and 
more complete surveys. 

Why shouldn't larger and more 

complex surveys, together with poorly 
submitted maps, bear the expense that 
they create? 

Raymond L. Mathe, RL.S. 
Survey Party Chief 
Riverside County Transportation Dept. 

• TOWILL ANNOUNCES NEW 
GENERAL MANAGER 

Towill, Inc. is pleased to announce the 
appointment of Dennis R. Curtin as 
General Manager. He succeeds Wil­
liam S. Robinson who steps into semi-
retirement after 36 years with the firm. 
Mr. Robinson will remain as President 
and devote his time to business devel­
opment activities. James S. Kor and 
Warren P. McKean continue as depart­
ment managers of surveying and pho-
togrammetry, respectively. 

Towill, Inc. 

• HORIZONTAL CONTROL 
AVAILABLE 

Recently CLSA made available to its 
members the National Geodetic Sur­
vey's horizontal control station data 
for California. This data can be pur­
chased directly from the National 
Geodetic Survey (NGS) for about 
$120 for the entire state. CLSA has 
made this available to its members for 
$40.00, and non-members for $80.00. 
[See Publication Order Form on page 37.] 
The data consists of about three 
megabytes of control station coordi­
nates and related information. The 
data comes on a 3.5 inch disk, IBM 
compatible. The information is in 
ASCII form in a 148 column format. 
Each station appears as one line of 
data in alphabetical order. Each data 
line contains 13 items of information 
explained as follows: 

1. A unique station identifier. 

2. The agency's name that established 
the monument. 

3. The station name in alphabetical or­
der. 

4&5. The geodetic latitude and longi­
tude in degrees, minutes, and sec­
onds to five decimal places. 

6&7. The state plane coordinates, 
north and east in meters. Stations 
that fall in overlapping state plane 
coordinate zones appear twice, list­
ing the state plane coordinates for 
each zone. 

8. State plane coordinate zone. 

9. Convergence angle at the station. 

10. The scale factor for the station. 

11. The orthometric height (elevation 
above sea level); 12) The separa­
tion of the geoid from the NAD83 
ellipsoid in meters; and 13) The 
positional accuracy of the station 
given as first, second, third, or 
fourth order. 

Three million bytes of information 
isn't much help if the stations of inter­
est cannot be found quickly. If a sta­
tion name is know then the user could 
use a word processor or some other 
utility program to search through the 
file looking for a matching string. The 
most practical method is to search the 
file by location. A program called 
WINDOW was developed on behalf 
of CLSA for this purpose. WINDOW 
is a 55k byte program that runs on an 
IBM compatible using the DOS oper­
ating system. WINDOW allows the 
user to enter the latitude and longi­
tude at the center of a search area and 
the number of miles north/south and 
east/west to be included in the search 
windows. All points found within the 
window are extraced and duplicated 
in a separate file with the same format 
as the orignal file. Information such 
as a header, the date the file was cre­
ated, and the location and size of the 
search window are added to the file. 
A second file is created containing a 
line number which can double as a 
point number for reference, the north 
and east state plane coordiantes con­
verted to feet, the stations positional 
accuracy and the station name. This 
file can be read direclty into the user's 
COGO program for additional calcu­
lations or converted into a DXF file by 
the WINDOW program. The price of 
the WINDOW program is $20.00 for 
CLSA members, and $40.00 for non-
members. [See Publication Order Form 
on page 37.] 

Michael McGee, Chairman 
CLSA Advanced Technologies 
Committee © 
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THE SMALLEST, LIGHTEST, MOST 
AFFORDABLE GPS RECEIVER IN 
THE SURVEYING FIELD. 

Imagine a GPS receiver about the size of a 
paperback book! The Garmin GPS 100 Personal 
Surveyor™ is smaller and lighter than Trimble's 

Pathfinder Basic and Magellan's Nav 1000 Prof 

With the Personal Surveyor, you can store up to 
17 hours of datalogging. At accuracies of 15 meters 
(autonomous), 5 meters with averaging, or 3 meters 
or less with a second unit and Garmin's unique 
differential processing software. 

Back in the office, download the data to your GIS 
or COGO package via ASCII or 
DXF formats. Plot a digital map 
overlay on your PC. And use 
our unique simulation mode to 
plan your next job. 

You can easily map roads, 
streams, and pipelines with 
continuous 1-second updates. Or 
record locations anytime at the 
touch of a button. Or direct your 
crew to lost corners and follow 
old trails in uncharted territory. 

The Garmin Personal 
Surveyor is the most feature-
rich, affordable GPS receiver in the surveying 
market. That's value. You can trust Garmin to 
provide it - every time. 

People trust Garmin for top GPS performance and 
dependability. Based on Garmin's GPS 100 unit used 
by NATO forces in the Persian Gulf, the Personal 
Surveyor is rugged and easy to use. By anyone. 
Anywhere. 

1-800-800-1020 
You can't afford to be without GPS. And 

GARMIN is the most affordable GPS there is. 

Get the whole story about the Personal Surveyor. 
Phone 913/599-1515, or fax 913/599-2103. 

nrnum 

GMSW 
COMMUNICATION & NAVIGATION 

WE UNDERSTAND YOUR POSITION 
11206 Thompson Avenue, Lenexa, Kansas 66219 
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Survey Records 
Past, Present, 
And Future 
By Clyde Elmore 

Author's Note: I am the Senior Land Sur­
veyor in charge of all surveying done by 
the City of San Diego Engineering and De­
velopment Depan'ment. As such, I am also 
the present custodian of all of the original 
historic surveying records. In our files we 
have surveying records dating back well 
over a hundred years. We are now chang­
ing over from traditional transit-tape sur­
veying to fully computerized data process­
ing. The character of our survey records 
has, necessarily, changed also. A responsi­
bility of my position is to ensure that 
useable survey records are available to the 
public in a form that they can understand 
and use. The following article voices some 
of my concerns regarding the character of 
surveying records of the future. 

FROM THE EARLIEST days of sur­
veying, when the py ramids 
were built and the Nile Valley 

flooded every year and had to be re-
surveyed, historic records of those 
surveys were kept. In the pyramid 
days the records were sometimes 
carved in stone. In later times, they 
were written on papyrus, parchment, 
or animal skins. However, they had 
in common the fact that all of them 
were written by hand by someone in­
volved with the survey. 

A characteristic of hand-written 
notes is that anyone who understands 
the language can read them, no matter 
how old they may be. Surveys that are 
hundreds of years of age may be inter­
preted, and surveys can sometimes be 
retraced using only a copy of the origi­
nal data. We have in our files survey 
notes dating to the 1870s that are as 
easily understood as notes from five 
years ago. 

In the last few years, computeriza­
tion has changed all of that. Today 

survey records are generated, proc­
essed, and stored electronically. The 
data is, literally, never touched by hu­
man hands. This has been a tremen­
dous revelation to the surveying in­
dustry, in that the time required for a 
particular job is greatly reduced. 
Also, the error rate is diminished to 
the point where mistakes are nearly 
eliminated, the human element hav­
ing been removed at several critical 
points of data processing. There are 
now many wonderful systems avail­
able for handling survey data. The 
technological needs of today are met 
very nicely and work is done faster 
and better than ever before. 

But while enjoying today's technol­
ogy, we, the surveyors of today, must 
seriously consider the nature and qual­
ity of the historic records we are gener­
ating. While our present systems work 
very well now, they are only "now" 
systems. They may or may not be in 
place a century from now, in the year 
2100. Most probably, the systems we 
use today will be totally archaic in 2100. 
This is where the old, hand-written 
note taking methods depart from to­
day's methods. The surveyor of tomor­
row may not be able to pick up a copy 
of today's survey data and read it di­
rectly, as we can with historic, hand­
written information. 

Let's contrast today's surveying 
computerization to something with 
which we are all familiar — recorded 
sound. The phonograph was invented 
by Edison in 1877. In the original form, 
it played a grooved cylinder, and for 
that day and age it worked wonder­
fully well. Later the cylinder was re­
placed by round disc records, and then 
by different sizes and speeds of those 
discs. 

As better ways of doing things 
were discovered, the 8-track tape 
came along, and about the same time 
the cassette tape. These were fol­
lowed by the Compact Disc com­
monly used today. Is the CD the last 
stop and will the technology end 
there? Not likely. Who knows where 
the next century of technology will 
take recorded sound. 

Today a person would be hard 
pressed to find a machine that can play 
the old cylinder records. Soon it will be 
hard to find phonographs to play 
"regular" records, and it is already dif­
ficult to find an 8-track player. As 
things progress, it will probably be 
very hard to find a CD player in the 
year 2100. So called, "present day tech­
nology" has a way of disappearing 
without a trace. 

This scenario represents a valid 
comparison to the problem we must 
address when archiving electronic sur­
vey records. We are now in the "cylin­
der record" era of electronic surveying, 
and we are using the "cylinder record 
player" hardware and software. While 
everything is in place today to handle 
the records we generate today, will the 
researcher in the year 2100 be frus­
trated in trying to access them? We 
have no way of knowing what elec­
tronic systems will be in place a cen­
tury from now. We do not know if it 
will even be possible to access today's 
records using tomorrow's electronics. 
Even if they could be accessed, could 
they be understood? Each system we 
have today has it's own coding setup. 
Sometimes the people who operate 
one system cannot understand data 
from another. If we have this difficulty 
now, how will the user a century from 
now be able to sort it out? 

At one time or another, every sur­
veyor has had to deal with a subdivi­
sion map that was prepared in the 
1870s. Usually they show no dimen­
sions or give no bearings or angles at 
all. Often there are only large rectan­
gles represent ing blocks, within 
which are smaller rectangles repre­
senting lots. Land was cheap, and 
surveying procedures were limited 
and more casual. There were few, if 
any, s tandards covering the final 
maps produced. The user today must 
deal with maps that sometimes give 
few clues to discern the intent of the 
original surveyor. 

Suppose a meeting had been held 
in the 1870s by all of the surveyors of 
that day, for the purpose of creating 

* 
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surveying and mapping standards 
that would produce a more useable 
product for surveyors a century later 
— us. They would have to try to an­
t icipate our needs, the tools we 
would be using, etc. Of course, they 
could not have foreseen the com­
puter revolution, any more than we 
can anticipate the systems that will 
be in place in a century. Had they 
held such a meeting, the result may 
have been standards that would have 
yielded better maps which more 
clearly show the intent of the original 
surveyor. Some of our frustration to­
day would have been eliminated. 

There is only one statement that 
can be made about surveying in the 
year 2100 with absolute certainty. 
There will, absolutely, be a need for 
the surveyor of that era to be able to 
research all historic records and be 
able to understand them. We, the 
people generating those historic re­
cords, must be certain that they will 
be in a retrievable, understandable 
and useable form. If they are not, 
they will be worthless. 

It is precisely because we do not 
know what tools the future surveyor 
will use that we have to prepare re­
cords that may be used by anyone. If 

the stored data is to be in electronic 
form, there must be an assurance that 
machinery will be available then to 
retrieve and use the data. If the re­
cords are to be printouts, then that 
also must be in some fully under­
standable format. 

We should not make it necessary 
for the future surveyor to search for 
an "electronic Rosetta Stone," to find 
the key for translating electronic re­
cords. All necessary information 
should be up front and available to 
the future researcher. The records 
should be as easy for them to under­
stand as are the hand-written, his­
toric notes we use today. 

We can learn a valuable lesson 
from the surveyors of the 1870s. We 
can hold the meeting they didn' t 
hold. We can make definite provi­
sions for the future they failed to 
make. We can save future surveyors 
many frustrating hours, trying to in­
terpret the historic survey records we 
will generate. © 

RIGHT 
OF ENTRY 

Cards Available 
The California Land Surveyors Associa­
tion has prepared a field notebook insert 
of the surveyors' "Right of Entry" law, 
Section 846.5 of the State of California 
Civi l Code and Section 8774 of the 
Business and Professions Code. This 
heavy duty, water resistant (varnished) 
card can be carried in the field book; 
handy for showing to property owners, 
as needed. Just hole punch it to fit your 
particular notebooks. To order your 
"Right of Entry" Cards, fill out the CLSA 
Publication Order Form, which can be 
found on Page 37 of this issue of the 

California Surveyor. 

NEW SIZE! 
The Subdivision Map Act and the Land 
Surveyors Act with Board Rules are 
n o w ava i l ab le in a book le t form 
(5V2" x 8V2"), in addit ion to the let­
ter-size (8V2" x 11"). Order your cop­
ies today using the Publication Or­
der Form on page 37. 

California Land Surveyors 
are Professionals. 

They Deserve Professional Service. 

At AA&C, we view Land Surveying as a 
profession with unique insurance needs. Our 

Business Insurance Division is ready to provide 
you with service-oriented: 

• Professional Liability Insurance 
• Office Package/General Liability Insurance 
• Commercial Automobile Insurance 
• Equipment Floaters 

Professional Land Surveyors deserve professional 
service from a broker with experience. 

Call us today at either one 
of our convenient locations. 

Alicia K Igtam. AAI 
Association Administrators & Consultants 

19000 MacArthur Blvd. Suite 500 
Irvine. California 92715 

(714)833-0673 • (800)854-0491 

Ashton Fleetham 
Association Administrators & Consultants 

655 Montgomery St.. Suite 1480 
San Francisco. California 94111 

(415)397-1119 

SURV-KAP 
LANDMARK DISCOVERIES 

Aluminum 
Survey Markers for Rebar, 
Concrete and Pipe, 
Monuments, Fluted Stakes, 
Delineator Posts. 
Access Covers 

Brass 
Concrete Markers 
Cast Brass 

Permamark* 
• Plastic Markers 

Carsonite* / / 
Boundary Stakes / / 
And Accessories \y 

FREE 
CATALOG 

AND PRICE UST 

Stainless Steel 
• Monuments 
• Stakes 

CALL 
(602)6224011 
1-6MM4S-5320 

FAX (602) 792-2030 

or WRITE: 

SURV-KAP 
P.O. BOX 27367 

TUCSON, ARIZONA 85726 
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SURVEYING EDUCATION 

The Dogs 
Don't Like It 
By Angus W. Stocking 

THE DEBATE OVER a required 
four-year degree for land survey­
ors reminds me on the old joke 

about the big company that introduced 
a new brand of dog food. Determined 
to have a w inne r , the company 
mounted a huge advertising campaign 
and hired extra salesmen. Inexplicably, 
sales were flat. So the company spent 
more money and hired more salesmen. 
Still, no sales. Finally, the company ar­
ranged a conference, attended by all 
the top management and all the sales­
men. For days, they wrangled and de­
bated the question, "Why can't we sell 
this dogfood?" On the last day of the 
conference a timid salesman finally got 
up the courage to speak. He raised his 
hand, and declared that he knew why 
the dogfood wasn't selling. All eyes 
turned to him, waiting for the answer. 
He gulped, and said, "Well, you see, 
sirs, the dogs don't like it." 

The fact is, those who make the 
most noise in this debate — the chap­
ter presidents, the magazine editors, 
etc. — are the very ones who will be 
least affected by the outcome. After all, 
no one has seriously proposed that the 
requirement be retroactive, so that a 
surveyor without a degree would be 
forced to get one to keep his license. 
Those who would be most affected are 
the beginning land surveyors, who are 
just getting started in this wonderful 
profession and hope to make a career 
out of it. And we are just the ones who 
are rarely heard from. 

Well, you see, sirs, the beginning 
land surveyors don't like it! 

At least, this one doesn't — and I 
feel I'm representative. At 26 years old, 
after owning two different businesses 
and working in several different 
trades, I have discovered surveying — 
a profession I love and hope to stay in 
for the rest of my life (despite the fact 
that I get poison oak). Also, I've been in 
college, in pursuit of a liberal arts 

degree. I spent one year at a commu­
nity college and two at Cal Poly San 
Luis Obispo, in California. I left for 
personal reasons, unrelated to grades 
or finances. So my opinions spring 
from a fairly broad background. 

The main argument advanced by 
those in favor of a mandatory degree 
is that it will raise the professionalism 
of surveying. One comment in a re­
cent issue of P.O.B. said that, "We will 
never be recognized as professionals 
until we meet the basic minimum re­
quirements of true professionals, e.g., 
a four-year degree." 

But is that actually true? Is a four-
year degree really a "minimum" re­
quirement to be recognized as a "true" 
professional? It is possible to become 
an engineer without spending any 
time in college. Yet as a class, engineers 
are spoken of as professional. And con­
sider a member of the acknowledged 
"learned" professions (doctor, lawyer, 
etc.) who is incompetent. If we were 
misrepresented by a lawyer and lost a 
case that we should have won, we 
wouldn't call him a professional, not 
even if he were a Ph.D. We would call 
him a boob, and with good reason. But, 
suppose we took our ailing car to a me­
chanic, and he fixed it quickly and at 
reasonable cost. Would we not refer to 
him as a "real professional"? 

The fact is, true professionalism is 
not linked to four-year degrees or 
other certificates. True professional­
ism is linked to competence. And 
there is no automatic link between 
formal education and competence. 
Consider Thomas Edison, who re­
ceived only three months of formal 
education. Certainly he was both 
competent and professional. 

Another argument in favor of a de­
gree is that, "The scope of the work has 
expanded so much that a good back­
ground in math, physics, and com­
puter technology has become a must." 

This is a comment from the same issue 
of P.O.B. Apparently, the writer feels 
that since surveyors now use G.P.S., 
E.D.M.'s, and computers, they should 
be conversant with the science under­
lying these devices. It's an interesting 
idea, but why stop there? Why not in­
clude optics, geology, plate techtonics, 
metorolgy, uranography, chronometry, 
and all the other sciences that survey­
ors depend on? 

Because life's too short, that's why. 
Like it or not, we live in an age of spe­
cialization. Surveyors are specialists 
in the sciences of measurement, con­
struction layout, and deed interpreta­
tion. Other sciences are means for sur­
veyors, not ends. We must be able to 

If we were 
misrepresen ted 

by a lawyer 
and lost a case that 

we should have won, 
we wouldnft call him a 
professional, not even 

if he were a Ph.D. 
We would 

call him a boob, 
and with good reason. 

apply them, but it's somebody else's 
job to understand them. So we don't 
need to be astronomers to take an ac­
curate sun shot but we do need to 
know how to run the program in our 
41s (or is that 48s now?) 

Knowing the applications is a job 
in itself. Even the smallest of shops 
has dozens of unread manuals laying 
around. What's more, it is a continual 
struggle to keep up with the "bubble" 
of current technology. If a surveyor 
tried to use the equipment and tech­
niques of five years ago, he would 
soon be out of business because he 
would be slower and less accurate 
than everybody else. And if a modern 
surveyor was transported just five 
years into the future, it would take 
him months to learn new equipment, 
new programs, and new terminology. 

Higher education does not make 
this struggle to stay current any easier. 
A degree in computer technology 
gives a person no special advantage 
when it comes to learning a new 
COGO program — the manual still 
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has to be read and commands still need 
to be memorized. One way or another, 
the ability to learn under real-life pres­
sures and to make sense of instructions 
is instilled long before the college years 
— or it's never instilled at all. 

Other participants in this debate 
maintain that a degree can impart nec­
essary business skills. I would seem so, 
but, in fact, studies of the self-em­
ployed show no significant correlation 
between higher education and busi­
ness success. If anything, the success­
fully self-employed tend to have lower 
than usual grade averages, and to have 
spent less time in school. The point is, 
small businessmen and entrepreneurs 
are able to meet real-life business chal­
lenges, whether or not they have a de­
gree. Since, aside from the actual prod­
uct, surveyors face the same problems 
as other business owner, this should be 
true of them as well. 

Finally, consider the fact that college 
is for the young. This is not invariable, 
but obviously it is easier for those who 
are single, unencumbered, and sup­
ported by their parents to spend four 
years of their life in pursuit of a degree. 

A required four-year degree then, 
by extension, will usually require that 
a person decide to become a surveyor 
before he finishes high school. I can't 
back this up with a study or a poll, but 
it's my observation that at least half of 
all surveyors get into the profession 
relatively late in life, after trying out 
other types of work — or even acquir-

So please, 

those of you out there 

who make 

these decisions, 

don't take away my 

career. 

ing a degree in another subject. 
(When I took the L.S.I.T. exam, I met a 
fellow who had majored in philoso­
phy; he maintained that it was excel­
lent training for a surveyor.) Thoreau 
said, "The mass of men lead lives of 
quiet desperation." And at least it's 
true that there are a lot of people who 
hate their jobs. But surveyors love 
their jobs (Again, this is just an obser­
vation . . . but wouldn't you agree?). I 
think this is strongly connected to the 
fact that surveyors are allowed to find 
their own way to the profession, after 
gaining some experience in life. After 
all, how many of us would really 
want to be now what we thought we 
wanted to be when we were in high 
school? 

None of this is to say that college is a 
waste of time or a bad place to be. I en­
joyed my years at Cal Poly and learned 
a lot there. For many people, the proc­

ess of getting a degree is a very good 
way to acquire knowledge, compe­
tence, and maybe even common sense. 

But it's not the only way. 
Why not continue with the present 

system? It's certainly not broke, and it 
may not need fixing. It makes room for 
two types of people — those who like 
school and can learn there (and can af­
ford it), and those who learn better on 
the job. The two types are not competi­
tors, and one is not "better" than the 
other — they're just different. 

If professional standards are slip­
ping — actually, the opposite seems to 
be the case — then make the tests 
harder and put some backbone into a 
continuing education requirement. 

And have a little faith in the cus­
tomer and in the invisible hand of the 
marketplace. True, as a profession, sur­
veying is largely misunderstood; still, 
shoddy work does not go unpunished, 
and good work will not go unnoticed. 

Let me conclude by admitting that I 
write in extreme self-interest. I am no 
dispassionate observer. If the rules 
were changed and I had to get a degree 
to become a surveyor . . . well, I just 
couldn't do it. Not with a wife and a 
one-year old daughter to take care of. 

So please, those of you out there 
who make these decisions, don't take 
away my career. © 

P 
L 

iieplacement Certtftcatesi 
To order a replacement for your California Land Surveyors Association Membership 
Certificate, complete the form below and return to: 

CLSA Central Office 
P.O. Box 9098, Santa Rosa, CA 95405 

Phone: (707)578-6016 
Fax: (707)578-4406 

N a m e (as you wish it to appear on the certificate) 

Shipping Address 

City State Zip^Code 

Daytime Telephone ) 

> Certificate Replacement Fee > $10.00 + $1.25 postage and handling 
D Check Enclosed Bill My: • MasterCard U Visa 

Name on Card 

Card Number 

Authorized Signature 

Exp. Date 
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1992 CLSA/NALSIOINT CONFERENCE 

Staking Our Claim 
For the Future 
Held in affiliation with the Southern California Section of ACSM 
March 12-14, 1992, at John Ascuaga's Nugget, Sparks, Nevada 

WITH THE STATE of surveying 
and the state of the economy 
these days, the theme of the 

conference was appropriate. The con­
ference committee made every effort to 
thread the theme through the talks, the 
exhibitors' hall, and even some of the 
social events. The committee and con­
ference staff are to be commended for 
the effort they put into making this con­
ference the success that it was. There 
were 262 paid registrants and at least as 
many who slipped in unannounced. 

There is not enough space to let all 
of you who did not attend know what 
you missed, and no reason to make 
you feel worse then you already do. 
However we can highlight a few of the 
talks and events. 

The conference opened Thursday 
morning with award presentations for 
the CLSA Member of the Year and an a 
Distinguished Service Award. Robert 
Foster, P.E., President of ACSM, gave 
the keynote address. This was fol­
lowed by talks on GPS. The honorable 
Mills Lane was the guest speaker at the 
luncheon. Mr. Lane has no problem 
keeping a full room of overstuffed sur­
veyors entertained for hours. 

Thursday afternoon had the crowd 
considering the professional future of 
land surveying with talks by Dr. Nader 
on "Land Surveying; the Subservient 
Profession," and Mr. Connin, P.L.S., on 
the increasing liability of land survey­
ors. 

As all this was going on, the exhibi­
tors were showing some of the newest 
equipment, software, and surveying 
techniques in the exhibit area. Also ex­
hibiting their wares were CSUF Fresno, 
Cal Poly Pomona, and the Mt. Diablo 
Historical Society. Thursday evening 
brought about the Exhibitors' Cocktail 
Party with the Scholarship Auction. 

Friday brought us reports on the 
status of the current legislation in Cali­
fornia that affects surveyors — includ­

ing legislation that CLSA is looking at 
introducing. This brought a lively dis­
cussion on the need for having Records 
of Surveys checked by County Survey­
ors. Also, there was a self-motivation 
lecture and a discussion on Fremont's 
surveys in Nevada. As far as the guest 
speaker for lunch went, suffice to say, 
don't trust traveling Russian Ministers. 

The afternoon brought talks on 
ALTA/ACSM standards and how 
they should be modified and a de­
tailed talk on how to determine if fee 
title or an easement is being trans­
ferred in older deeds. 

Saturday morning introduced us to 
the new LS member on the Board of 
Registration of California, Mr. David 
Slawson, as well as the executive Offi­
cer of the Board, Darlene Atkinson 
Stroup; the Enforcement Program 
Manager, Debra Price, and Reginald 
Rucoba a Deputy Attorney General 
who works with the Board. That was 
followed by a Mock Trial presided 
over by the honorable Mills Lane and 
finally the closing ceremonies. 

With a break from tradition, there 
will be no remark on the events at the 
gaming tables in the evening, except to 
say that the Fresno Students sold an in­
ordinate amount of their shirts as the 
attendees were leaving. 

AWARDS 
The conference was the site of two spe­
cial awards presentations for CLSA 
members. 

Gary Leonard of the Sacramento 
Chapter was presented with the Mem­
ber of the Year Award, for his outstand­
ing service to the association and its 
membership. He is a Past President of 
the Sacramento Chapter and is cur­
rently serving as a Chapter Repre­
sentative to the Board of Directors, as 
well as chairing the important Legisla­
tive Committee. His dedication to im­
proving and expanding the activities 

and membership of his chapter and 
representing CLSA at both the Board of 
Registration and the State Legislature 
has been invaluable to our association. 

Hal Davis of the East Bay Chapter 
was honored with the Distinguished 
Service Award for his untiring and 
continuous support of, and service to, 
CLSA and the profession. He has 
served in both chapter and state of­
fices, has represented the East Bay 
Chapter as a Chapter Representative. 
He has served on and chaired numer­
ous committees, including the all-im­
portant and demanding Legislative 
Committee. He continues to gener­
ously share his considerable knowl­
edge and experience with a new gen­
eration of professional leaders. 

FIRST ANNUAL SCHOLARSHIP 
AUCTION 
One of the highlights of the '92 Confer­
ence was our First Annual Scholarship 
Auction which was held in conjunc­
tion with the Exhibitors Cocktail Party. 
Not only did we raise over $9,000 for 
the CLSA and NALS scholarship pro­
grams but it looked like a great time 
was had by all. 

Special thanks are in order for our 
auctioneer, Larry Tardy; his crew from 
B&S Industries; the Fresno students 
who kept those items coming (and 
cheerfully accepted your checks); and 
last, but not least, our own "Vanna 
Whi te" of the su rvey ing wor ld , 
Howard Brunner. 

O u r e x h i b i t o r s r e a l l y c a m e 
through for us with great donations, 
and considering the slow economy, 
CLSA and NALS would like to extend 
a sincere thanks to them for their con­
tinued support of our conference and 
associations. Most important of all, a 
well-deserved thank you goes out to 
those who bid on the items, because 
you made the auction such a success­
ful and entertaining event. We hope 
to see you in San Diego for next years 
auction. 

Auction Contributors: B&S Industries; Larry 
Cloney; Cal i fornia Drafting Supplies, Lloyd 
Cook ; Carl 's B luepr in t ing & Instruments; 
George Dunbar; Harry's Business Machines; 
Susan Jensen; Ingenuity, Inc.; Mark Lewis; Le­
wis & Lewis; Mar t in , Northhart & Spencer; 
Oakman's; Michael McCee; Pacific Survey 
Supplies; Alexi Rapkin; Seco; Toiyabe National 
Forest; Sokkia; Twin Cities Engineering; Survey­
ors Module, Inc.; Lahontan Chapter, NALS; Sur­
veyors Service Co.; The Wi ld Dealers; Wood's 
Surveying; Tripod Data Systems; and the East 
Bay, Motherlode, Orange County, and San Di­
ego Chapters of CLSA. © 
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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. 

HASELBACH 

SURVEYING * 
INSTRUMENTS 

1447 Rollins Road 
Burlingame, California 94010 

In CA: (800) 462-8181 
(415)348-7247 
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ACSM/ALTA 
Land Surveying 
Standards 
By Herbert W. Stoughton, Ph.D., P.E., L.S., Geodetic Engineer 

AT THE 1991 Annual Meeting of 
the American Congress on 
Surveying and Mapping, this 

writer agreed to rewrite Table 2 of the 
ACSM/ALTA land surveying re­
quirements. The previous table and 
the supporting documentation were 
reviewed. Due to numerous negative 
comments concerning the table, it 
was determined to delete the original 
and rearrange the information into a 
more meaningful format. 

Based upon previous work — de­
veloping/designing survey projects, 
executing surveys, computing and 
analyzing the survey results, and pre­
paring technical specifications for 
survey instruments and survey pro­
jects, it was decided that a totally dif­
ferent presentation of the information 
in Table 2 would provide clearer 
guidance to land surveyors and un­
derstanding to attorneys and land ti­
tle personnel. 

Good surveys are the result of 
good instrumentation, proper field 
procedures, and good survey person­
nel. Deficiencies in any one of these 
elements will result in inadequate 
survey results. In order to establish 
viable survey criteria, the premise 
was stated that the survey personnel 
were at least journeyman level experi­
ence survey technicians, If these crite­
ria were applied to geodetic survey­
ors, it would mean that the surveyors 
would be competent to perform Sec­
ond-Order surveys. Employing this 
assumption established the survey 
observations statistics and the ability 
to set instruments and targets over 
(center) the survey stations. 

The first part of Table 2 identifies 
the minimum characteristics of the 

theodolites and distancers (surveying 
tapes and electronic distance meters) 
deemed acceptable to insure the spe­
cific precisions and accuracies for each 
class of survey. The criteria for theo­
dolite observations permit use of elec­
tronic theodolites, optical micrometer 
theodolites, and repeating engineers' 
transits for various classes of survey. 
These are the instruments used every 
day by consulting land surveyors. 
Likewise, the distancers are commonly 
used by land surveyors. 

Probably the most criticized aspect 
of Table 2 will be the requirement for 
calibration/certifications. The most 
controversial aspect concerning any 
boundary survey focuses on the 
analysis of the accuracy and the good­
ness of the survey. The approach is to 
state a series of procedures that pro­
vide the land surveyor with irrefuta­
ble technical knowledge to support 
and substantiate the stated survey re­
sul ts . The knowledge of the ob­
server's capabilities, the condition 
(calibration/certification) of the in­
strumentation, and resulting statistics 
provide documentary evidence of the 
goodness of the quantitative data. 

The office computations and ad­
justment of the field surveys can be 
performed in a variety of procedures. 
The land surveyor must employ a 
survey adjustment which does not 
contain unreasonable (in numerical 
value) corrections to one or more 
measurements. It is imperative that 
the surveyor perform a comparison 
between the corrected observations 
(for field/systematic effects) and the 
final adjusted values. 

The last, and probably the most sig­
nificant, change in Table 2 is inclusion 

of surveying criteria employing GPS 
technology. There has been consider­
able discussion of using GPS technol­
ogy. However, its use to perform 
boundary surveys has been ignored. 
After studying reports describing GPS 
surveys for geodetic, mapping, engi­
neering, and navigation projects, it 
was decided that with suitable proce­
dures, Class C and D boundary sur­
veys were possible. Because the bear­
ings and distances between boundary 
points are not always measured di­
rectly (are measured indirectly utiliz­
ing control surveys), the requirements 
have been stated to insure geometrical 
integrity. The use of GPS is quite new, 
and land surveyors must be cautious 
in designing the survey and executing 
the checks. 

Two types of survey instrumenta­
tion have been omitted. These are iner-
tial positioning and photogrammetry. 
The usage of these two techniques can 
be acceptable when employed cor­
rectly. However, their use as a primary 
survey procedure is discouraged. If a 

Good surveys 

are the result of 

good instrumentation, 

proper field procedures, 

and good survey personnel. 

land surveyor decides to utilize these 
technologies, a stringent set of techni­
cal instructions coupled with appro­
priate independent checks can be used 
to execute boundary surveys. How­
ever, the entire burden of proof of 
goodness and accuracy of such a sur­
vey is solely the responsibility of the 
land surveyor. 

The land surveyor's responsibility 
is to prepare, execute, and publish a 
boundary survey. Table 2 provides 
guidance that minimizes opportunity 
to have quantitative blunders that 
would be considered a professional li­
ability (errors and omissions). Table 2 
does not eliminate the land surveyor's 
liability for failure to reasonably inter­
pret the written and physical evidence, 
and incorporate both into an exhibit 
(map and legal description). 

CONTINUED ON PACE 20 
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AMERICAN CONGRESS ON SURVEYING AND MAPPING 
Table 2 

Minimum Instrumentation, Angle, Distance, and Closure Requirements for Classes of Surveys 

CLASS 
OF 

SURVEY 

A 

B 

C 

D 

THEODOLITE 

Type 

(i) 

I) 

D 

D / R 

D / R 

Min imum 
Circle 

Graduation 

5" 

10" 

30" / 20" 

30" / 20" 

Level Sensitivity (2) 

Spherical 

30' 

!()' 

30' 

30' 

Plate 

30" 

30" 

30" 

30" 

Vertical Circle 

30" 

30" 

30" 

30" 

Min imum Optical 

Optical 
Magnification 

25 x 

25 x 

20 x 

20 x 

Plummet 
Accuracy <3» 

± 2 mm / 2 m 

± 3 m m / 2 m 

± 10 m m / 2 m 

± 10 mm / 2 m 

Maximum 
Trunnion 

Axis Tilt (4) 

2' 

4' 

20' 

30' 

Maximum 
Inspection 
Intervals (5) 

6 mo. 

6 mo. 

12 mo. 

12 mo. 

CLASS 
OF 

SURVEY 

A 

B 

C 

D 

SURVEYOR'S STEEL TAPES 

Minimum 

Graduation (6) 

0.01 

0.01 

0.02 

0.02 

Maximum 
Calibration Intervals 

3 mo. 

3 mo. 

(> mo. 

12 mo. 

Source of 
Calibration (7) 

P 

P 

s 

s 

ELECTRONIC DISTANCE METERS 

Minimum 

Accuracy (8) 

± (3 mm ± 3 ppm) 

± (3 mm ± 3 ppm) 

± (10 mm ± 5 ppm) 

± (10 mm ± 5 ppm) 

Maximum 
Calibration Intervals 

3 mo. 

6 mo. 

6 mo. 

6 mo. 

Source of 
Calibration (7) 

P 

P 

s 

s 

NOTES 
(1) Type of theodolite is directional " D " and repetition "R." "D/R" indi­

cates that either type of theodolite is acceptable. 
(2) Level sensitivity is the sensitivity of the level vial or the compensator 

of the instrument used to determine the local vertical/horizon. The stated 
units are equivalent to a sensitivity of arc seconds per 2 mm division of a 
vial. 

(3) The optical plummet accuracy is the error of centering the theo­
dolite's (or survey target) tribrach vertical axis over the survey point at a 
specified height above the point (usually 2 meters). 

(4) This is the tilt of the theodolite's coll imation axis with respect to the 
theodolite's vertical axis. 

(5) The inspection interval refers to the period between inspection, cer­
tification testing, and/or calibration of the instrument. 

(6) The minimum graduation is expressed as a decimal of the unit length 
of the tape (i.e. hundredth of a foot). 

(7) "p " is the comparison to a standard that has been compared at the 
National Institute of Science and Technology (NIST, formerly the National 
Bureau of Standards), or the Coast and Geodetic Survey EDM calibration 
baseline, "s" is the comparison to a standard that is traceable directly 
(through documentation) to a standard that has been compared at NIST. 
Note: This secondary standard should not be more than two levels of com­
parison form the NIST or C&CS standards. 

(8) The manufacturer's stipulation is acceptable. 
(9) " 2 " means two circle positions (sets) of directions. "3L/R" means six 

repetitions (3 direct plus 3 reverse). Note: in lieu of 3 L/R, two sets of 2 L/R 
(4 repetitions is acceptable). 

(10) The object sighted is a traverse target mounted in a tribrach. 
(11) The object sighted may be a range pole or a plumb bob. 
(12) Means the spread of the field observed measurements not cor­

rected for the usual systematic errors. 
(13) Means the spread of the field observed measurements after apply­

ing correctic.is for the known systematic errors. 
(14) "r" means the refraction correction (also called the first velocity 

correction) and is based upon meteorological data, " i " means the inclina­
tion or slope correction, "e" means the instrument and reflector correc­
tions and the eccentricities. 

(15) Means the spread of the field observed measurements after apply­
ing corrections for the known systematic errors. 

(16) " c " means the s tandard izat ion co r rec t i on , " t " means the 
thermal/temperature expansion-contraction correction, " i " means the in­
clination or slope correction, "s" means the suppor (catenary) correction. 

(17) For n the number of angles in the traverse not exceeding four, the 
first number is the total misclosure. For five or more angles, the maximum 

misclosure is the second number multiplied by the square-root of the num­
ber of angles in the traverse. 

(18) If the angles are not adjusted for the azimuth closure, then the 
greater linear precision for the coordinate misclosure precision is em­
ployed. If the angles are adjusted for the azimuth closure, then the lesser 
linear precision for coordinate misclosure precision is employed. If a least 
squares adjustment is employed, then the correction (residual) to each 
length shall not exceed the mall index of precision. 

(19) GPS surveys for urban and suburban classes are not permitted be­
cause there exists a higher opportunity for inadequate satellite coverage 
due to horizon obstructions. 

(20) The "master" station shall be established to an accuracy of 
1:100,000 directly from a Class B station established and incorporated 
into the national geodetic network by the Coast and Geodetic Survey. 

(21) If n equals the number of GPS vectors from the master station to 
unique boundary corners, a subset of these vectors must be reobserved to 
validate the survey's integrity. The minimum number of reobservations is: 

Integer I Vn" = 0.5 I - 1 
e.g. n = 8 vectors, then 

Integer I V8~ + 0.5 I - 1 = Integer I 2.8 + 0.5 I - 1 = 2 
(22) To insure that the GPS determined boundary corners are correctly 

interrelated geometrically, several GPS vectors between the boundary cor­
ners must be observed. The minimum number of check GPS vectors is 
one, or 4n - 2, whichever is greater. 

(23) The vector precision to the master station indicates the precision of 
the difference between the two determinations to the vector length. 

(24) The vector precision between two boundary points indicates the 
precision in the comparison of the inverse distance between the GPS 
derived positions from the master station and the directly observed GPS 
vector. 

(25) If a traverse is specifically designed, then a minimum number of 
the GPS vectors must be reobserved. The minimum number is identical to 
the quantity calculated in note 2 1 . If, however, a traverse is not specifically 
used, but a number of points are established in a "leap-frog" manner, then 
twenty-five percent of the GPS vectors must be reobserved. 

(26) For a polygon of n corners, the number of diagonals is: 
0.5 * n * (n - 3). 

The minimum number of observations of diagonals is: 

V0.5 * n* (n- 1) 
(27) The repeat vector precision indicates the precision of the difference 

between the two determination to the vector length. 

TABLE AND ARTICLE CONTINUED ON PACE 20 
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AMERICAN CONGRESS 
ON SURVEYING AND MAPPING 

Table 2 (continued) 
Field Observations 

CLASS 
OF 

SURVEY 

A 

B 

C 

D 

Minimum 
Sight Distance 

10 m 

30 m 

25 m 

25 m 

ANGULATION 

Directions/Angles 
Minimum Obs. (9) 

2 

2 

2 - 3 L / R 

2 - 3 L / R 

Maximum 

Difference 

5" 

7" 

JA)" 

30" 

Object 
Sighted (lO)iiii 

target 

target 

rp/pb 

rp / pb 

CLASS 
OF 

SURVEY 

A 

B 

C 

1) 

ELECTRONIC DISTANCES 

No. of 
Obser. 

10 

8 

5 

5 

Maximum 

Difference 
(12) 

7 mm 

10 mm 

15 mm 

20 mm 

Maximum 
Difference 

(13) 

5 mm 

5 mm 

10 mm 

15 mm 

Minimum 
Corrections 
Applied (14) 

r, i, e 

r, i, e 

i, e 

i, e 

TAPED DISTANCES 

No. of 
Obser. 

6 

4 

2 

2 

Maximum 
Difference 

(12) 

5 mm 

10 mm 

20 mm 

40 mm 

Minimum 
Corrections 
Applied (16) 

c, t, i, s 

c, t, i, s 

t, i 

t, i 

CLASS 
OF 

SURVEY 

A 

B 

C 

1) 

SURVEY ACCURACIES 

Angle/Azimuth 
Closure (17) 

10" / 5" 

2 0 " / 7" 

40" / 1 5 " 

60" / 30" 

Linear Precision 
of Closure 0 8) 

JO,000/ 15,000 

15,000/10,000 

10,000/ 7,500 

7,500/ 5,000 

CLASS 
OF 

SURVEY 

A 

B 

C 

D 

RELATIVE POSITIONING FROM A SINGLE MASTER STATION 

Permitted 
(19) 

No 

No 

Yes 

Yes 

Maximum 
Distance to 
Master (20) 

— 

— 

75 km 

75 km 

No. of 
Repeat Obs. 

(21) 

— 

— 

Yes 

Yes 

No. of 
Boundary 

Checks (22i 

— 

— 

V n - 1 

Vn - 1 

Vector 
Precision to 
Master (23) 

— 

— 

1 : 50,000 

1 : 50,000 

Vector 
Precision lo 

Boundary (24) 

— 

— 

1 : 15,000 

1 : 1 5,000 

CLASS 
OF 

SURVEY 

A 

B 

C 

D 

RELATIVE POSITIONING BY A GPS TRAVERSE 

Permitted 

(19) 

No 

No 

Yes 

Yes 

No. of 

Repeat Obs. (2D 

— 

— 

Yes 

Yes 

No. of 
Diagonals (26) 

— 

— 

Yes 

Yes 

Vector 
Precision 
Repeat (27) 

— 

— 

1 : 30,000 

1 : 30,000 

Vector 
Precision 

Diagonal (28) 

— 

— 

1 : 30,000 

1 : 30,000 

Standards . . . . 
CONTINUED FROM PACE 18 

Classification and 
Specifications 

For Cadastral Surveys 

INTRODUCTION 
Cadastral surveys have been classified 
into four categories: Class A - Urban; 
Class B - Suburban; Class C - Rural/Ag­
ricultural; and Class D - Mountain and 
Marshlands. Table 1 provides a descrip­
tive overview of each category. In most 
instances, the accuracy of lengths, an­
gles, and areas decreases from Class A 
to Class D, but this requirement may be 
negated or altered due to extraordinary 
circumstances (i.e. ecological, eco­
nomic, recreational, historical, or other 
unique factor). When these conditions 
arise, the land surveyor and other inter­
ested individuals must agree upon 
which category of minimum standards 
should be employed. 

One of the most important aspects of 
any survey is its "goodness." The word 
"goodness" is used for lack of a more 
elegant term. Every cadastral survey 
has two aspects, which are considered 
separately, but are equally important. 
These aspects are mensuration informa­
tion and legal/title evidence information. 
Mensuration information is the survey 
data (angles, distances, and area) ob­
served/acquired for the survey and 
map. Legal/title evidence information 
is the "facts and observations" concern­
ing all physical evidence which could 
affect the real property boundaries and 
title. The land surveyor's responsibility 
in performing a boundary survey is to 
report all physical facts affecting the ti­
tle and most probable location and 
dimension. 

The ambiguous aspect of all bound­
ary surveys concerns the accuracy, 
thus the validity, of the field surveys. 
There exist two surveying terms — ac­
curacy and precision — which are mis­
understood. Accuracy is the statement 
of the relationship between the actual 
measurement and the absolute defini­
tion of the measurement. For instance, 
a measured distance must be traceable 
to the fundamental definition of 
length. When a statement of accuracy 
of a measured quantity is stipulated, 
then the expositor must be able to 
demonstrate that the stated dimension 
is related directly to a certifiable stand­
ard, or an accepted representation, 
thereof. 
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The term precision is not analogous 
to accuracy. Precision is a statement of 
the consistency of a set of measurement 
of a given quantity (i.e. angles, dis­
tances, etc.). Accuracy is the statement 
of the departure of a measured quantity, 
corrected for all known error sources, 
from the "truth" (definition of the stand­
ard of the measure — i.e. standard of 
length). Every measured quantity in a 
survey must be assessed for both preci­
sion and accuracy. When a survey is 
completed, more geometrical elements 
of the traverse (polygon) must be meas­
ured in order that two, or more, mathe­
matical solutions could result. For ex­
ample, only two angles and three 
lengths of a four-sided polygon provide 
a unique solution of a four-sided poly­
gon. Any additional measured element 
is redundant, thus adding other mathe­
matical solutions. Land surveyors in­
clude these measurements in order to 
assess the validity of the survey (both 
for accuracy and precision). Because the 
survey is "over determined," a rigorous 
mathematical adjustment is utilized to 
compute a statistically acceptable 
mathematical model for the field meas­
urements. The differences between the 
measured values and the resulting ad­
justed values, called residuals, can be 
employed to calculate a set of positional 
precision terms for all the survey points. 
The procedure utilized complex mathe­
matical theory, and required sophisti­
cated computer software to provide the 
statistical information. 

Although statistical theory provides 
the "best insight" into the validity of 
the survey measurements, there exist 
alternate approaches for evaluating the 
goodness of the survey measurements. 
The procedures result from several 
decades of statistical analysis of his­
torical data. This historical data has es­
tablished a performance baseline. Also, 
from this data, information has been 
gleaned to develop field procedures 
whereby an instrument with particular 
capability, operated by an observer of 
journeyman level experience/capabil­
ity, could achieve a stipulated result. 
The standards have been devised to 
stipulate a conservative, but reason­
able, set of statistics which guarantees 
a minimum accuracy and precision for 
all the observed data. 

Because few land surveyors have 
the technical capability to utilize the 
sophisticated mathematical routines to 
compute positional precisions, most 
land surveyors resort to employing 
precisions of observations and error of 

misclosure to state the goodness of a 
survey. This is not unreasonable, but 
the land surveyor must exercise sound 
statistical and professional judgement 
in stipulating the survey's results. 

STATISTICAL BASIS FOR THE 
SPECIFICATIONS 
The misclosure specifications were de­
fined for each class of survey based 
upon a review of statutory or regula­
tory requirements established by state 
boards of licensure/registration and 
professional societies. The consensus is 
that the minimum misclosures are: 
Class A - 1:15,000 (60ppm); Class B -
1:110,000 (100 ppm); Class C - 1:7,500 
(130 ppm); and Class D - 1:5,000 (200 
ppm). These are minimally acceptable 
standards for each class of survey, and 
can be more restrictive if other factors 
warrant more stringent misclosures. 

The statement of minimum misclo­
sures has been developed from evalu­
ation of all error sources affecting the 
angular and linear observations. In or­
der to insure that these precisions are 
attained, each of the observed quanti­
ties must have an accuracy and preci­
sions substantially superior to the final 
stated accuracy of the survey. This is 
stipulated in order to insure that no un­
toward measurement would degrade 
the survey, and that compensating 
small errors would reduce the survey 
accuracy below the stipulated accu­
racy. When stating an accuracy, the 
land surveyor must be sure that all 
measurements must be more accurate 
that the accuracy stated for the entire pro­
ject. The error of misclosure is not a 
statement of accuracy, but is a state­
ment of precision. 

If a survey is to have a stated preci­
sion of one part in 5,000 (1:5,000), this 
equates to 0.02 foot (about one-quarter 
inch) per one hundred feet of length or 
an angular error of forty-one arc sec­
onds for a one hundred foot sight dis­
tance. It is the intent that in any survey 
the errors be distributed equally be­
tween the linear and angular measure­
ments. For example: assume an inher­
ent accidental error of 0.01 foot 
(one-eight inch) per one hundred feet. 
Then, the error in length measurement 
is: 

The error in angular measurements is: 

^ ; . 0 H V 2 f 
100 * 4.85 * 10"6 

From the theory of statistics, the com­
bined error is: 

VOOOOT = 0.01 V2 

The resulting accuracy would be 
about one part in seven thousand 
(1:7,000). 

Although this discussion is theoreti­
cal in nature, it demonstrates the im­
portance of statistics. 

If a question concerning the accu­
racy of a survey arises, a historical 
compilation of the observer's observa­
tions will provide a baseline of credi­
bility of the resulting measurements. 
Every land surveyor should have per­
sonal knowledge and understanding 
of the equipment and personnel's ca­
pabilities. If queried about the accu­
racy of a survey and assessing the ac­
curacy of individual elements of the 
survey, the land surveyor is profes­
sionally liable and accountable for any 
pronouncements. 

REVISED ACCURACY 
SPECIFICATIONS 
The previous discussion illustrates that 
in every survey there exist two inde­
pendent errors requiring quantifica­
tion. These errors contribute to one to 
two types of errors affecting the sur­
vey. The two types of error affecting a 
survey are called instrumental positional 
and surveying positional. Instrumental 
positional errors are the errors due to 
the imperfections of the instrumenta­
tion and the ability to position the in­
strumentation in the local vertical 
through the survey point/station (also 
called centering). These errors are usu­
ally ignored by land surveyors, but are 
in fact, significant contributors to sur­
vey accuracies. For example, a miscen-
tering of the spherical level (incorrectly 
called the bullseye bubble or circular 
level) of one half the bubble sensitivity 
could result in a positional error of 
about 0.01 foot at an instrument height 
of four feet above the station. It is not 
unusual for survey tribrachs to have 
centering errors of one or two times the 
spherical level vial's sensitivity (most 
spherical levels have an equivalent 
sensitivity of between twenty and 
thirty arc minutes). The other instru­
mental positional errors contribute ad­
ditional errors. Also, these errors do 
not necessarily follow the square root 
of the sum of the squares of the contrib­
uting errors. The more stringent the ac­
curacy requirement, the greater the 

CONTINUED ON PAGE 22 
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Standards . . . . 
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necessity that the survey instrumenta­
tion be in excellent (perfect) adjust­
ment. The instrumental positional er­
ror s h o u l d not exceed speci f ic 
tolerances for various classes of survey. 

Land surveyors stipulating specific 
accuracies, especially Class A and 
Class B, must be able to demonstrate 
unequivocally that the survey instru­
mentation was in satisfactory adjust­
ment and properly maintained to in­
s u r e t h e i n s t r u m e n t a t i o n s ' s 
geometrical integrity. The instrumen­
tation must be calibrated and tested to 
validate that the instruments are func­
tioning within specifiable tolerances. 
It is recommended strongly that at a 
minimum quarterly inspections and 
calibration/certification tests be per­
formed for the instrumentation being 
used in Classes A and B title surveys. 
For Class C and D title surveys, six 
month to annual inspections are ac­
ceptable. These inspections and cali­
brations/certifications are necessary 
to document the instrument's capa­
bilities, and historical record of the de­
viations from the "perfect adjust­
ment." Good quality instruments 
exhibit systematic behavioral charac­
teristics which can extrapolated to 
specific times to demonstrate the in­
strument's deviation since the pre­
vious inspection. 

It is anticipated that the boundary 
surveys will be executed employing 
classical theodolites, levels, and dis­
tances. For each class of survey the 
utilized instrumentation must have 
specific minimal accuracy capabili­
ties. Theodolites require geometrical 
integrity, good optical characteristics, 
and accurate circle graduations that 
insure the measured quantities (hori­
zontal and vertical dihedral angles) 
achieve specified results. The same 
philosophy applies to distancers, lev­
els, and other survey equipment (in­
struments). To insure minimal satis­
factory su rvey i n s t r u m e n t a t i o n 
integrity, these instrumentation shall 
be subjected to periodic inspection 
and testing. All the standard tests can 
be performed by the land surveyor. 
The availability of calibration baseli­
nes and angulation networks provide 
sufficient validation. This process is 
particularly necessary for the elec­
tronic theodolite-distancer (total sta­
tion). It should also be noted that with 
careful measuring procedures, the ob­

servations provide real-time certifica­
tion validation. This requires an un­
derstanding of the instrument's men­
s u r a t i o n t h e o r y a n d the 
significance/meaning of the resulting 
data. Incidents have occurred where 
the instrument was out of adjustment, 
and was observed by the field party. 
When this was noticed, either the in­
strument was adjusted in the field, or 
the observing program (procedure) 
was revised to compensate for the 
problem, and acceptable accurate 
data was obtained. For angulation, 
employing a one arc second optical 
micrometer theodolite, and sighting 
on traverse targets at sight distances 
of 100 feet, journeyman surveyors can 
observe two, or more, set of angles 
with a maximum spread of five arc 
seconds. Also, new procedures must 
be developed to accommodate the 
new technology that has evolved for 
the electronic circles in the electronic 
theodolite. 

SURVEY OBSERVATION 
ADJUSTMENTS 
After the field survey has been exe­
cuted, there follows three sequential 
set of computations. The first set is the 
field reduction/adjustment, usually 
referred to as the station adjustment. 
The station adjustment is the reduction 
of all the field observations (mean an­
gle for repetition angle observations, 
mean direction angles, electronic and 
taped distanced for meteorological, 
calibration, and inclination errors, etc.). 
The station adjustments permit pre­
liminary survey computations to ascer­
tain the goodness of the survey or the 
shortfall in the observed data. 

Employing these reduced observa­
tions, geographic positions (geodetic 
latitude and longitude, geocentric co­
ordinates, plane coordinates, etc.) of 
all the survey points (and evidence) 
are computed. This set of positions is 
called a mathematical model. If the 
field survey observations exceed the 
minimal number required to calculate 
a unique solution, then assuming the 
observations are sufficiently precise 
and accurate, there are a number of 
different solutions. Although these ex­
tra observations provide different 
mathematical models, the noted dif­
ferences provide invaluable insight 
into the goodness of the survey 
observations. 

For over two centuries, surveyors 
have investigated procedures to utilize 
all observations, and compute a simple 

mathematical model. The computa­
tional procedure, called a network ad­
justment, must demonstrate that the 
difference between the adjusted field 
observations and the post adjustment 
of these observations must not exceed 
the uncertainties of the original obser­
vations. Furthermore, the adjustment 
must demonstrate impersonal compu­
tation of the most probable set of value 
from the observations that determine a 
single mathematical model. The ac­
cepted adjustments are based upon the 
mathematical laws of statistics. 

There exist four basic approaches 
(methods) in performing adjustments. 
Method 1 is to fix the "best" observa­
tions and adjust the remainder of the 
data. Method 2 is to compute all possi­
ble combinations, and compute a mean 
of average solution. Method 3 is to per­
form a sequential series of adjust­
ments. Method 4 is to perform a simul-
taneous and rigorous adjustment 
based upon specific criterion (statis­
tics). An example of method 3 is the an­
gle closure adjustment followed by the 
coordinate misclosure adjustment 
(Bowditch, Crandall, transit rules, etc.). 
Method 4 is usually considered the 
least squares adjustment. 

The question which invariably 
arises is: What is a valid adjustment? 
There exist various approaches that 
could be employed to assess the 
"goodness" of the original observa­
tions and the resulting adjustment. 
Some of the approaches are personal 
inspection, while others utilize statis­
tical theory. The latter approach is to 
calculate the standard errors of unit 
weight for each observation and the 
error ellipse (confidence region) for 
the survey points. These two tech­
niques result from mathematical com­
putation of least squares solutions. 
The error ellipses can be considered a 
graphical display of the confidence re­
gion for the survey point. In the ad­
justment solution appear three geo­
metrical quantities that define the 
error e l l ipse — semimajor axis , 
semiminor axis, and the orientation of 
the ellipse's major axis with respect to 
the local coordinate system. The ideal 
error ellipse is a circle. The long, nar­
row error ellipse indicates weakness 
in survey geometry normal to the el­
lipse's major axis. The use of the error 
ellipse for simple traverses with no 
observed diagonals must be carefully 
analyzed due to the inherent geomet­
rical weakness of the network. 

CONTINUED ON PACE 25 
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Here's Some Important 
Information About CLSA 
The goal of the California Land Surveyors Association is to promote and enhance the 
profession of surveying, to promote the common good and welfare of its members, to 
promote and maintain the highest possible standards of professional ethics and practice, and 
to elevate the public's understanding of our profession. CLSA represents all land surveyors, 
whether they are employees or proprietors, whether in the public or the private sector. 

resentation 

E 

LOCAL: Your local chapter represents you in local issues. Through your chapter repre­
sentative to the State Board of Directors, the individual member can direct the course CLSA 
will take. STATE: The surveyor is represented at the state level through an active 
legislative program, legislative advocate, and liaison with the State Board of Registration. 

REGIONAL: CLSA is an active member of the Western Federation of Professional Land 
Surveyors. This federation is composed of associations throughout the western United 
States and addresses regional issues. NATIONAL: Through institutional affiliation 
with the National Society of Professional Surveyors and the American Congress on Survey­
ing and Mapping, CLSA is represented at the national level. 

ducation Opportunities 

B 

CLSA presents annual conferences which provide technical and business programs, as well 
as exhibits of the latest in surveying and computing technology. Seminars and workshops 
are presented to assist in continuing education. CLSA publishes the California Surveyor 
magazine and the CLSA News to keep the membership abreast of changing legislation, legal 
opinions, and other items which affect our profession. 

usiness and Professional Services 

I 
CLSA provides a fully staffed central office which is available to answer questions or to 
provide up-to-date referrals concerning legislation, educational opportunities, job oppor­
tunities, or other issues concerning our membership. Health and professional liability 
insurance programs are available to members. 

oin CLSA Today! 

Application for 
I Membership in 
| the California 
I Land Surveyors 
1 Association 

Mail Your Completed 
Application To: 

CLSA Central Office 
P.O. Box 9098 
Santa Rosa, CA 95405-9990 

P 
I 
I Questions? 
I Phone (707) 578-6016 
1 Fax (707)578-4406 

L; * First year's annual dues are to be 
prorated from date of application 
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Firm or Agency 
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Work Phone 
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Suite or Apartment No. 
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Employment: • Private (principal) • Private (employee) • Public • Retired 

• $ 132.00 CORPORATE MEMBER: Shall have a valid Calif. Professional Land Surveyor or Photogrammetric license. 
D $ 66.00 AFFILIATE MEMBER: Any person, who in their profession, relies upon the fundamentals of land surveying. 
D $ 66.00 ASSOCIATE MEMBER: Any person who holds a valid certificate as a Land Surveyor in Training. 
• $ 13.20 STUDENT MEMBER: A student in a college or university actively pursuing the study of land surveying. 
D $264.00 SUSTAINING MEMBER: Any individual, company, or corporation desirous of supporting the association. 

Dues (prorated* from above) $ + Entrance Fee $15.00 = Total Amount $ 

• Check enclosed I authorize charge to my • Master Card • Visa Expiration Date 

Card Number Signature 3 



L. Paul Cook 

There is a Reason 
for Optimism for 
Southern California 
Real Estate 

By L. Paul Cook, P.L.S., President and CEO 
C.W. Cook Co., Los Angeles 

EVERYONE AGREES that the real 
estate industry is in recession in 
much of the nation, including 

Southern California. But it's important 
to keep in perspective the cyclical na­
ture of the real estate industry. 

I'm beginning to see an end to the 
recession. As a licensed land surveyor 
and president of the oldest surveying, 
civil engineering, and entitlement firm 
in Los Angeles, I am privileged to see 
the first indication of an upturn in the 
real estate market. 

Development begins with the work 
of the land surveyor. That's why I be­
lieve that to get a good picture of the 
real estate market's recovery, you have 
to see what is happening at the area's 
land survey firms. 

Like other segments of the real es­
tate industry, land surveyors have all 
been affected by the recession. We've 
experiences layoffs and cutbacks. But 
in recent months, since about June 
1991, we've noticed a marked increase 
in developers ordering preliminary 
surveys. 

Some observers call what we're go­
ing through a "circular recession," 
with bad news in newspapers and on 
television scaring employers, result­
ing in fear of unemployment being 
transmitted down the corporate lad­
der. This, in turn, contributes to the 
crisis in consumer confidence by 
workers who postpone all but essen­
tial purchases, contributing to the 
continuing recession. 

I want to buy a new car, but until 
recently I put it out of my mind saying 
that as our business improves a new 
car will be one of my top priorities. 

It's important to remember that real 
estate is a multifaceted industry, not 
just residential and commercial, not 
just people who pound nails into wood. 
Real estate includes people who manu­
facture carpeting, make water heaters, 

mix concrete, cut timber. It includes 
truck drivers and railroad employees 
who deliver these products and all the 
people who sell these products. 

People don't see the real upturn in 
real estate until they see construction, 
but all work begins with the land sur­
veyor. These surveys are necessary to 
the initial planning and entitlement, 
which our firm also provides. 

As Los Angeles Mayor Tom Bradley 
pointed out recently, the city needs to 
get back to its "centers concept" — 
including nodes of intense develop­
ment connected by mass transit. The 
"centers concept" was developed un­
der the administration of a former city 
planning director, Calvin Hamilton, 
after many years of studies and dozens 
of public hearings. It was well received 
by the public. 

Unfortunately, nobody has had the 
courage to fully implement this "cen­
ters concept." Every time somebody 
tries to put the "centers concept" into 
practice with large multifamily projects 
and big office centers, the politicians 
back down at the whim of a few home­
owners (NIMBYS). Our firm represents 
a developer who is trying to get city ap­
proval for a high rise building on Wil-
shire Boulevard. After a lengthy envi­
ronmental review process, the project 
finally had its first public hearing. At 
that hearing more than 30 angry neigh­
bors, and the local council member op­
posed to the project due to its height, 
density, and traffic generation. The de­
veloper has proposed a comprehensive 
traffic mitigation program, and will be 
required to pay over $2 million in traffic 
mitigation fees. If the city denies the 
right to build a high rise building along 
Wilshire Boulevard — our most 
heavily-developed urban corridor with 
excellent buy service — then where can 
we build a high rise building in the City 
of Los Angeles? 

The "centers concept" owes a lot to 
the type of transit system which ex­
isted when our company was formed 
80 years ago. In 1911, the entire South­
ern California area was linked by what 
eventually became more than 1,000 
miles of interurban trolleys, connect­
ing the business and residential cen­
ters that were being developed. 

My grandfather founded the com­
pany in a barn next to USC where he 
was a professor of engineering. My fa­
ther took over in the booming 1950s 
when housing was very affordable 
and, since 1976 when he retired, my 
brother Lloyd and I have headed C.W. 
Cook Co., Inc. Over the past 80 years, 
our company has seen diverse eco­
nomic conditions including depres­
sions, recessions, and stagnation. We 
had just moved to our office at Melrose 
and La Cienega in 1926, when three 

Some observers call 
what we're going through 

a "circular recession," 
with bad news in newspapers 

and on television scaring 
employers, resulting in fear of 

unemployment being 
transmitted down the 

corporate ladder. 

years later the Great Depression dealt 
the building industry and the rest of 
the economy a severe shock. 

In promotional photographs of our 
workers in the early days, about 10 
people at our company wore boots to 
every one wearing dress shoes. They 
were field workers, staking out lots. 

Today it's just the opposite: Of our 
26 employees, two are in the field. The 
rest are in the office. This change in our 
company is a parable for our overregu-
lated industry. 

I'm in favor of protecting the envi­
ronment, but we've gone beyond the 
protection of the environment, to a 
point where the cost of regulation has 
made housing far too expensive in 
California. 

Housing in the affordable range is 
in big demand in Los Angeles and, sur­
prisingly enough, it is obtainable. De­
velopers don't have to go to the fringes 
of the Los Angeles metropolitan area to 
build affordable for-sale housing. 

We did the subdivision for Kauf-
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man and Broad, a detached condo­
minium development on 2,000 to 
2,500 square foot lots in the San Fer­
nando Valley. We used the condo­
minium approach because zoning 
codes wouldn't allow K&B to con­
struct tradit ional single family 
houses on lots that small. Through 
creative planning, we created about 
280 single-family detached houses 
that sold for just over $100,000. The 
development provides for-sale 
housing for first-time buyers — the 
key element in keeping productive 
younger people from fleeing L.A. 

In the existing home market, 
there are a lot of $80,000-$100,000 
condominiums in the San Gabriel 
and San Fernando Valley. Develop­
ers realize that not everyone can af­
ford to live at the beach or on the 
west side of Los Angeles. 

The sticking point in the recovery 
from the real estate recession contin­
ues to be construction financing. 
Aside from that major problem, the 
outlook for real estate is good. Com­
mercial real estate land values are 
down 25% to 50% from the peak 
years of the late 1980s. This makes it 

1 a good time to buy and sell land and 
improved real estate. 

For a number of reasons, I'm 
confident that real estate will re­
bound from the current recession. 
Real estate is one of the main indus­
tries of Southern California, along 
with defense manufacturing and 
entertainment. 

Due to the spill-over effect, if real 
estate represents 25% of the eco­
nomic pie in Southern California, it 
affects more than 25% of the econ­
omy: If construction workers are out 
of work, they won't buy cars or other 
goods and services. The slowdown 
in real estate affects retail sales, and 
many other economic aspects in our 
community. 

The demographics in Los Ange­
les, especially the increase in the 
Asian and Hispanic population and 
our own booming birth rate, are 
good for the long-term outlook in 
construction. These new residents all 
need housing and jobs. And (unlike 
commercial and retail) housing is 
not over-built in Southern Califor­
nia. We will increase the supply to 
meet the demand. 

I am so optimistic that I plan to 
visit automobile showrooms this 
week to look at some new cars. © 

Standards . . . . 
CONTINUED FROM I'M,I Z2 

Another, and considered the best, 
approach is to perform a comparison 
between the corrected observed data 
and the adjusted value. There are sev­
eral items to review, but most impor­
tant are the magnitude of the residu­
als. Besides being small quantities, 
the residuals should not exceed the 
survey precision or accuracy. The ra­
tio of precision should not exceed the 
entire survey's ratio of precision. It 
has been found that the ratios of the 
precision have been found to be good 
sources for indicating a survey 's 
goodness, but may not identify the 
defective element. 

SURVEY MONUMENTATION 
In many survey projects it is impossible 
for the survey instrumentation to be 
placed directly over a boundary monu­
ment. Therefore, survey "ties" are ob­
served (also called azimuth-distance 
ties) from the survey control point. The 
measurement for these ties must be 
performed to the same precision and ac­
curacy as employed in the remainder of 
the survey. If a survey monument is set 
from a survey control point, then after 
the monument has been set a complete 
set of regular observations are executed 
in order to have an independent deter­
mination of the boundary point's loca­
tion with respect to the remainder of 
the local survey. 

NAVSTAR GLOBAL 
POSITIONING SYSTEM 
SURVEYS 
Since the early 1960s, the earth satel­
lites' broadcast signals (optical and ra­
dio) have been monitored. Through 
the use of special broadcast satellite 
signals and compatible receivers and 
sophisticated computer processing, 
determination of geographic positions 
to submeter accuracies are possible. 
The original satellite constellation was 
developed solely for military pur­
poses. In the 1970s and early 1980s , a 
new satellite constellation was devel­
oped to provide improved geographi­
cal positioning and navigation for 
military systems. The result is the 
NAVSTAR Global Positioning System 
(GPS). Through efforts of the private 
sector, surveyors have developed re­
ceivers and computer software to de­
termine geographical positions. The 
procedure is to place one receiver at a 
known survey station and with one or 

more additional receivers simultane­
ously observe the same set of satellites 
at other points. These observations are 
reduced, the three-dimensional vec­
tors between the receivers are com­
puted. There are two approaches to 
this procedure which are usually em­
ployed. One procedure is called "rela­
tive positioning from a single master 
station." The second approach is to 
start from a master station and proceed 
in the classical leap-frog traverse man­
ner. This procedure is called "relative 
positioning by a GPS traverse." Both 
procedures are acceptable for Class C 
and D surveys, and should provide 
identical positional data. 

The results in GPS positions are 
latitude and longitude, and height. 
The bearings and distances between 
the points are not directly measured, 
but are calculated by the geodetic in­
verse procedure. The reobservations 
and the "diagonal observations" re­
quired in Table 2 were developed to 
insure that no untoward events have 
occurred, which would degrade the 
results. It is hoped that once the Fed­
eral Geodetic Control Committee 
publishes GPS guidelines, GPS sur­
veys could be considered for the 
Class A and B surveys. 

CONCLUSION 
The specifications presented in Table 2 
are not intended to restrict the practice 
of land surveying. The intent is to state 
minimally acceptable s tandards , 
which through experience, have been 
known to produce sufficiently precise 
and accurate results. No special equip­
ment need be acquired to execute these 
land surveys. Every type of instrument 
identified in Table 2 is commonly 
manufactured item which can be 
maintained easily. The land surveyor 
will find the technical literature ade­
quate and simple procedures to test 
survey field equipment to insure 
everything is properly functioning. 
The guidelines represent good techni­
cal practice which would indicate to 
the nonsurveyor that the quantitative 
information satisfies a minimum, but 
acceptable, standard. 

Printed at the request of the National Society of 
Professional Surveyors. © 
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How a Surveyor Can 
Become Involved in 
GIS and LIS Projects 
By James E. Kovas, R.L.S., P.E. 

INTRODUCTION 
Surveyors may be aware of the sweep­
ing changes taking place in local gov­
e r n m e n t record sys t ems . These 
changes involved how municipal and 
state agencies and private corpora­
tions store, retrieve, and analyze land 
parcel, planimetric, and utility data. 
Surveyors may not know how they can 
become involved in a GIS/ LIS project 
taking place in their city, township, or 
county. This article reviews several 
ways that surveyors can provide valu­
able expertise in building a GIS/LIS 
which will benefit the citizens of their 
community far into the next century. 

WHAT IS GIS? WHAT IS A LIS? 
Perhaps the first thing that needs to be 
discussed is the definitions of a GIS and 
LIS and related terms. This is a brief 
treatment of a complex subject. Survey­
ors are encouraged to read other sources 
such as the ACSM publication, Geo­
graphic and Land Information Systems for 
Practicing Surveyors: A Compendium, ed­
ited by Harlan J. Onsrud. 

Terms Used 
Geographic Information Systems (GIS) — 
(1) A computerized system of hard­
ware, software and procedures capable 
of capturing, managing, manipulating, 
analyzing, modeling, and displaying 
spatially referenced data. (2) A data­
base management system that relates 
location to assets, events, or facilities. 

Land Information Systems (LIS) — A 
GIS which also deals with property 
and cadastral applications. 

Locations — In the context of a 
GIS/LIS they are positions in space 
that have sets of spatial data related to 
them. These sets of spatial data can be 
location identifiers such as street ad­
dresses and highway names or specific 
location identifiers such as coordi­
nates. Maps are typically used to relate 
the location identifiers to a common 
reference system. 

Attributes — These are alphanu­
meric data that describe the charac­
teristics of entities. For example, a 
bridge structure may have the follow­
ing attributes: Bridge No. 52; suspen­
sions type; span equals 184 feet, etc. 

Conversion — In the con t ex t of 
GIS/LIS, conversion involves the ef­
fort needed to take existing documents 
such as plats, as-built drawings, tax 
rolls, inspection files, precinct records, 
and other records and create digital 
files for use on a computer system. 

General Discussion 
Geographic Information Systems (GIS) 
and Land Information Systems (LIS) 
are databases management systems 
that relate location to assets or facili­
ties. A GIS is more of a generic system 
than an LIS in that it usually deals with 
all aspects of an organization's assets, 
events, and facilities — from police 
and fire calls to sewers and appraisal 
mapping. A LIS includes property and 
cadastral aspects, such as appraisal 
mapping and zoning. Both are infor­
mation systems that must be built to 
satisfy the data and accuracy require­
ments of the most demanding user in­
volved in the project. And the systems 
must be maintained to remain useful 
after initial conversion is accom­
plished. If the database is allowed to 
become outdated, the LIS becomes in­
effective. 

HOW IS A GIS/LIS USED? 
A GIS/ LIS can be used in innumerable 
ways to manage, analyze, and model 
spatially-referenced data in providing 
services solving problems and plan­
ning growth in public and private sec­
tor environments. Maybe a few exam-
ple s wi l l h e l p i l l u s t r a t e the 
applications of this database manage­
ment technology to everyday situ­
ations in government and industry. 

HOW TO PARTICIPATE IN GIS/LIS 
Creating and implementing a GIS/LIS 
is a task that will take a great deal of 
time, effort and money over several 

years. The amount of planning and co­
operation needed often prompts gov­
ernmental organizations to rely on out­
side consultants in many ways. 

Professional surveyors have much 
to contribute to the planning and im­
plementation of a GIS/LIS in regards 
to cadastral and control procedures. 
Surveyors who have followed the 
spread of GIS/LIS in our country and 
are interested in its implementation in 
their community should look for ways 
to become involved. The local govern­
ment official may be more receptive to 
your help than you expect. 

Nearly all activities of local govern­
ments are concerned with the locations 
of an object or activity within their 
boundaries. The only profession that is 
generally recognized as being experts 
in determining location is the land sur­
veying profession. 

Ways in which a surveyor may par­
ticipate in a GIS/LIS include: (1) serv­
ing on a GIS/LIS committee or task 
force formed by city, township or 
county government; (2) monumenta-
tion and GPS surveys; (3) cadastral 
analysis; (4) field data collection for 
input to land base; and (5) mainte­
nance of land base data. 

These are discussed in more detail 
below: 

1) Serving on GIS/LIS Committee 
or Task Force. Most GIS/LIS projects 
start with a committee formed by the 
political organization or agency taking 
the lead in the development of the 
GIS/LIS. The knowledge of GIS/LIS 
which the governmental members 
bring to the committee varies from 
substantial to almost none. The com­
mittee is a learning experience for most 
of the members. A surveyor could pro­
vide valuable insight into such matters 
as the condition of the General Land 
Office section corners, the methods of 
dealing with overlap and gap situ­
ations between parcels, and the control 
network accuracy needed. Every 
GIS/LIS needs a sound foundation of 
accurate ground control upon which to 
base the graphical and textual ele­
ments. While this is obvious to survey­
ors, many members of a GIS/LIS com­
mittee may need to be convinced of 
this. A surveyor is also an excellent 
source of information on researching 
local source documents, how they are 
filed, and how they can be utilized. At 
the same time the surveyor could learn 
more about the relationships between 
the graphic data and the textual infor­
mation which will be associated with it 
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as well as the cost considerations of 
various options for data conversion. 

The surveyor can explain that the 
purpose of the control network is to 
provide a coordinate framework. All 
Public Land Survey Systems (PLSS) 
corners in the project area should be 
remonumented and tied to the control 
network. This will provide new (and 
consistent) bearings and distances be­
tween the PLSS corners. The deed de­
scriptions should then be entered into 
the system thus creating a new and 
accurate tax map. It is the entering of 
the deed descriptions, based on the 
State Plane Coordinates of the PLSS 
corners, that will reveal the gaps and 
overlaps along property boundaries. 
This process must be controlled by a 
surveyor knowledgeable in writing 
and descriptions. 

2) M o n u m e n t a t i o n and GPS 
Surveys. Once the GIS/LIS project is 
started, surveyors are often involved 
with preparation of the control layout, 
field reconnaissance and monumenta­
tion. The ground control is often laid out 
to serve the dual purpose of photo con-

. trol — for photogrammetry and as per­
manent control for ground surveys. This 
requires setting the monuments in "in­
visible pairs" to provide azimuth control. 

After the control network is monu-
mented, surveyors perform GPS satellite 
surveys and any necessary traversing 
and leveling to acquire horizontal and 
vertical positions of the monuments. 
Control networks for GIS/LIS Projects 
should be "bluebooked" by surveyors 
for inclusion into the National Geodetic 
Reference System. The GIS committee of 
MSRLS has recommended that all mu­
nicipal LIS control networks be "blue-
booked" to provide quality control, con­
sistency, and precision. 

3) Cadastral Analysis. During the 
course of building a GIS/LIS a huge 
amount of information in the form of 
plats, tax records, as-builts, and other 
paper records must be converted into 
digital form for use by the system. A 
large number of boundary overlaps and 
gaps will be revealed along the bounda­
ries. One of the prime considerations of 
those responsible for any LIS project is 
how to handle these situations. Every 

i gap or overlap is a special situation that 
must be dealt with effectively in the con­
version process. The goal for most 
GIS/LIS projects is a map that is as cor­
rect as possible given the available in­
formation and budget constraints. 

Surveyors may also be involved in 
the research and gathering of source 

documents at government offices. A 
surveyor who is familiar with the fil­
ing system can obtain the documents 
more quickly and efficiently than most 
people. 

Some surveyors may become in­
volved with the COGO input of subdi­
visions and plats or the entering of le-
gal d e s c r i p t i o n s . A s u r v e y o r ' s 
experience and knowledge of bound­
ary situations will provide insights 
that find solutions to problems en­
countered. 

4) Field Data Collection for Input 
to a GIS. Low-altitude aerial photog­
raphy and digital photogrammetry 

I can produce excellent results in accu­
racy and total percentage of structures 
and utilities mapped. However, photo­
grammetry will never pick up one 
hundred of these features. There will 
always be some percentage of man­
holes, water valves, and other struc­
tures that will be missed. This could be 
caused by the altitude of the photogra­
phy or because the colorations of the 
structure makes it blend in with the 
ground cover. Painting or flagging the 
structures with symbols visible from 
the aerial photography will greatly in­
crease the percentage of capture, but a 
certain percentage will still be missed. 

On many GIS projects, the client 
wants full and complete location and 
attribute information on each utility 
and structure. A surveyor could be 
contracted to perform services such as 
the following: 

a) Locations of utility structures 
may be acquired by total service sta­
tions with the data being downloaded 
directly into the GIS system. The struc­
ture data will have already been lay­
ered coded in the field to facilitate 
processing. 

b) Locations of utility structures 
and other features may be acquired by 
GPS methods. Walk-about kinematic 
would work well on open sites. This 
data would also be coded in the field 
for downloading to a GIS. 

c) Attribute information such as 
manhole condition, construction mate­
rial, etc., could be obtained using 
handheld computers. Many brands of 
handheld computers are available 
which have utility inspection and in­
ventory programs already available. 
Hansen, CMT, Husky, and DADS are 
examples of field data collection com­
puters being used. 

d) A few organizations building a 
GIS/LIS decide that their database 
should also contain the locations of all 

sub-surface utilities (in most cases, 
this is only required by military bases 
and large industrial complexes). To 
perform this work surveyors need 
tools such as cable locators for metal 
pipes and cables and Ground Penetrat­
ing Radar equipment for non-metallic 
pipes and structures. The locations of 
these subsurface utilities are marked 
on the surface of the ground and then 
tied into the project control network by 
total station or other means. 

5) Maintenance of Land Base. A 
GIS/LIS must be kept up to date if it is 
to remain useful to the organization us­
ing it. For example, new streets and 
utility structures must be added to the 
database as they are constructed. In 
many cases, this is done by requiring 
engineers and surveyors who design 
improvements to submit a digital copy 
of the plans or plat to the governmental 
agency responsible for keeping the da­
tabase current. Some cities, townships 
and counties are writing that require 
the new developments be tied into the 
control network for the GIS/LIS. 

Inspection and inventory data must 
be updated periodically for bridges, 
manholes, water systems, etc. 

CONCLUSION 
With the increase of GIS/LIS projects 
in our state and across the country, 
there is an ever-increasing need for 
surveyors to become involved. Sur­
veyors bring expertise that no one else 
has to these projects, especially relat­
ing to cadastral and control network 
questions. If you hear of a GIS/LIS 
project happening in your community, 
offer to serve on planning committees 
or at least monitor the si tuation 
through your elected official. There is a 
great deal of work, both voluntary and 
contract, to be done in the decade 
ahead. Your communities' GIS/LIS 
will be a more versatile and effective 
tool because of your involvement. 
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Sleepy Hollow 
Record of Survey 
By Bruce F. Hunsaker, P.L.S. 

SLEEPY HOLLOW, California — 
the name itself evokes mystery 
and intrigue. Lying along High­

way 142 as it winds through Carbon 
Canyon in the Chino Hills area of San 
Bernardino County, this small town 
was once the hideout of bandits and 
gangsters evading the jurisdiction of 
law enforcement officials from adjoin­
ing Los Angeles and Orange Counties. 
The boundary survey we would per­
form in this area also had its mysteri­
ous aspects — classes could be taught 
and textbooks written on what we had 
to do to complete this survey. 

This project first came to Hunsaker 
& Associates Rivers ide/San Ber­
nardino, Inc., a surveying, land plan­
ning, and civil engineering firm, in 
May 1989 as an ALTA (American 
Land Title Association) survey. The 
client, a local developer, needed the 
ALTA survey to meet a condition of 
escrow when the site was purchased. 

We were given a preliminary title 
report and a tentative tract map (a map 
indicating existing conditions and the 
improvement of a proposed subdivi­
sion that is not necessarily based on a 
detailed survey) from which to pre­
pare our proposal. The title report cov­
ered a much smaller area than the map. 
In addition, the map had an inade­
quate legal description — it simply 
called out the areas being subdivided 
to the nearest V\ section instead of giv­
ing a correct legal description of the en­
tire boundary. The boundary drawn on 
the map was apparently compiled 
from assessors' plats or some other 
means. However, our client assured us 
that the boundary on the map was cor­
rect and we were awarded the contract 
to perform the ALTA survey and, sub­
sequently, a record of survey of the 
same site. Whereas the ALTA survey 
would indicate any physical encum­
brances on the site, the record of sur­
vey would show survey work per­
formed that is not subdividing the 

land. The record of survey, required by 
California law, was also requested by 
the County of San Bernardino to re­
solve any boundary problems prior to 
subdividing the land. 

Our first task was to inform the title 
company of the inadequacy of the legal 
description. Shortly thereafter, seven 
separate title reports arrived. The pre­
liminary title report had described 
only one of seven contiguous parcels 
on the site. We would now be survey­
ing seven boundaries instead of one, 
and 35 points, indicated by the de­
scriptions in the title reports, instead of 
the ten points shown on the map. The 
survey would extend far outside the 
project boundary to affect four town­
ships within two counties. 

The site itself covers 546 acres of 
some of the roughest topography in 
the state. Traversing the survey area 
are three parallel canyons running 
northeast to southwest. The adjoining 
hillsides of these canyons are covered 
with such trees as coast live oak, native 
black walnut, and sycamore. Soquel 
Canyon, the most densely vegetated of 
the three, is also covered with coastal 
sage and expansive vines of poison 
oak. The vegetation here and in por­
tions of the adjoining canyons was 
over six feet high and so dense that 
there was little if any visibility. Noth­
ing short of a fire could have helped in 
locating the old stones and wood posts 
found within this unyielding terrain. 
Coincidentally, within a week after the 
survey was completed and the last 
monument set, a great fire (caused by 
arson) charred the entire site. 

Other than Highway 142, which is a 
two-lane road in this area, there are 
few paved roads and most of the dirt 
roads we traveled on were in poor con­
dition. Without four-wheel-drive vehi­
cles, many areas would have been ac­
cessible only by horseback or on foot. 
In addition, this region is the home of 
coyotes, mountain lions, rattlesnakes, 

racoons, skunks, and a wide variety of 
insects; longhorn steer also graze here. 
Though the flora, fauna, and topogra­
phy of the area would create problems 
during routine surveys, these prob­
lems pale in comparison to the ones we 
would encounter in trying to locate the 
boundaries of the site. 

As we began our research, we 
found an Orange County record of 
survey that showed a township cor­
ner in the middle of the site out of po­
sition — it had been incorrectly estab­
lished nearly 380 feet westerly of its 
true location. The Orange County 
surveyor had resolved this problem 

Coincidentally, 
within a week after 

the survey was completed 
and the last monument set, 

a great fire 
(caused by arson) 

charred the entire site. 

on the record of survey that was re­
corded in both San Bernardino and 
Orange Counties in 1979. Few, if any, 
maps of record were found north­
westerly or southeasterly of that 
township corner. Fortunately, five of 
the seven parcels lie southwesterly of 
the t o w n s h i p c o r n e r and we re 
mapped after the problem was recti­
fied. However, the other two parcels 
created more than enough difficulties 
to make up for this slight advantage. 
(Most of these problems would not be 
found until the ALTA survey was 
complete and our record of survey 
began.) 

In preparing the ALTA survey plat, 
it became apparent that something 
was awry along the west line of the 
southeast '/4 of section 36. This line was 
bearing nearly six degrees northwest­
erly rather than being relatively close 
to due north, which is the norm. 
Through diligent research we discov­
ered that a 1926 judicial decree estab­
lished the east line of a piece of prop­
erty in the north V5 of the southwest 
V4. This east line, which was the west 
line of the north 1/5 of the southeast V\, 
did not meet the west line of the south 
V5 of the southeast VA, established in 
1921, by 378.50 feet. Usually they 
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would be a common line. 
The San B e r n a r d i n o / O r a n g e 

County line also posed a problem. 
The distance from corner number 8 to 
corner number 9 is over 22,000 feet 
long and crosses over some rugged 
topography. Five boundary corners 
intersect this line. Conventional sur­
vey methods would have required 
weeks to survey it. Fortunately, Hun-
saker & Associates Riverside/San 
Bernardino, Inc. was experienced in 
the use of Global Positioning System 
(GPS) surveying technology. Prior to 
this project, one of our company's 
more noteworthy GPS jobs involved 
establishing control using GPS proce­
dures throughout Clark County, Ne­
vada, to develop a geographic infor­
mation system for the county. By 
using GPS, we were able to survey 
this segment of the county line in one 
45-minute session. Additional GPS 
surveys saved weeks, even months, 
of time over conventional methods of 
locating and controlling much of the 
project boundary. The navigation dis­
play unit we utilized with our Trim­
ble single-frequency 4000SL GPS re­
ceivers allowed us to establish control 
near all the points we would need to 
locate but had not already found. 

The ALTA survey began May 8, 
1989, and after spending more than 160 
office hours as well as over 800 field 
hours, the survey was completed and 
the plat prepared in accordance with 
the minimum standard detail require­
ments for a Class C ALTA Land Title 
Survey. This portion of the project was 
not without its physical hardships. A 
multitude of minor injuries were re­
ceived cutting through the brush and 
many surveyors lost several workdays 
due to poison oak dermatitis. In addi­
tion, many sleepless nights were spent 
preparing the project documentation 
within such a tight time frame. The 
plat was presented to the client and ti­
tle company for review on June 6,1989. 

At this point we felt that the hard 
part was over and all we needed to do 
was prepare the record of survey and 
submit it to Larry Cotton, P.L.S., the San 
Bernardino County surveyor, for the re­
quired plan check. We were confident 
that all the monuments we had shown 
and accepted were the actual corners. 
Most of them consisted of San Ber­
nardino County Surveyor (SBCS) brass 
caps stamped as section corners. On 

August 22,1989, when we received our 
first plan check comments, the horror, 
mystery, and intrigue began. 

PIECES OF THE PUZZLE 
A note from the San Bernardino 
County surveyor's office told us about 
Henry Soaper, PLS, a surveyor who 
had submitted preliminary notes on a 
boundary survey in this same area but 
had never filed a record of survey. His 
client had him stop work on the pro­
ject, and Soaper could not afford to fin­
ish the job himself. He had uncovered 
original stones in this area that would 
supersede many of the SBCS brass 
caps we had accepted. While out in the 
field with Soaper, the county surveyor 
who accompanied him had begun ac­
cepting Soaper 's points. Unfortu­
nately, no other survey work had oc­
curred in the area until we arrived. We 
were directed by the county sur­
veyor's office to contact Soaper. Hav­
ing been unable to reach him during 
our initial attempts, we returned to the 
county surveyor's office and began re­
viewing Soaper's notes. The majority 
of his work involved Township 2 
South, Range 8 West; however, the 
problems he had begun to uncover 
spread well into Township 3 South, 
Range 8 West. 

Soaper's extensive investigation 
enabled him to uncover a substantial 
number of original corners. His re­
search took him back to the 1906 San 
Francisco earthquake, which had de­
stroyed the district land office where 
most of the U.S. Public Land Survey 
notes on the area were filed. Before 
the replacement notes from Washing­
ton, D.C. arrived, other surveyors had 
set monuments without realizing that 
original corners existed; this some­
times resulted in double, triple, and 
quadruple sets of corners. Soaper 
went to the National Archives and Re­
cord Service, General Services Ad­
ministration in Washington, D.C, to 
examine the notes on file there since 
they would provide the best determi­
nation of where the original corners 
should be. This information, along 
with the testimony of some very old 
residents, helped him find numerous 
original corners. 

While reviewing Soaper's notes, we 
also began countless hours of deci­
phering U.S. Public Land Survey notes 
dating back to the 1850s. These were 
the only notes of record concerning 
some of the corners we were looking 
for — no one had returned to some of 

these points since the original corners 
had been set. We would need to estab­
lish the north, south, and east lines of 
section 6, Township 3 South, Range 8 
West to establish our easterly project 
boundary. We obtained copies of the 
notes (some handwritten, some typed) 
and any available plats from the Bu­
reau of Land Management (BLM) of­
fice in Riverside and from the San Ber­
nardino County surveyor's office. 

Through our research we learned 
that Henry Hancock was the first sur­
veyor to work in the area, from 1853 
through 1865, although he never com­
pleted section 6. He did establish the 
northwest corner (the township cor­
ner), the west V\ corner, the southwest 
corner, the southeast corner, and the 
eas t V4 corner. In 1872, Ebenezer 
Hadley, who had worked as a compass 
man for Hancock, set the northeast cor­
ner and the north >/4 corner. In 1896, 
John Rice had apparently completed 
the survey of section 6 by setting the 
south ]/4 corner, resetting the east Vi 
corner, and establishing closing cor­
ners at northeast and southwest cor­
ners. (We later proved Rice's survey to 
be inaccurate.) Our only other source 
of information was a sketchy plat pre­
pared by a San Bernardino County sur­
veyor around the 1920s. This plat 
shows what is now the northerly 
boundary of Chino Hills State Park, 
which falls within the northern por­
tions of section 7. 

Soaper had found the stone set by 
Hadley for the north V4 corner of sec­
tion 5, more than 125 feet from the 
SBCS corner. He had also located the 
stone set for the closing corner to sec­
tions 5 and 6 by Rice, as well as the 
stone set for the northeast corner of 
section 6 by Hadley lying some 95 and 
18 feet easterly, respectively, of the 
SBCS corner. 

Additionally, he found the stone set 
by Hadley for the east V\ corner of sec­
tion 36, Township 2 South, Range 9 
West, more than 365 feet easterly of the 
SBCS corner. Soaper had also located 
the stone set by Hadley for the north 
V4 corner of section 6 — the San Ber­
nardino County surveyor had not set a 
corner in this area. Most of these corner 
monuments consisted of either 18-inch 
by 12-inch by six-inch granite or sand­
stone rocks or four-inch by four-inch 
live oak posts in rock mounds. Some of 
the monuments were found at the sur­
face and some just beneath it. Soaper 
had replaced nearly every stone he lo-
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cated with a two-inch iron pipe and 
brass cap. However, the Soaper notes 
that the San Bernardino County sur­
veyor had did not give us enough in­
formation to find these pipes. 

When we finally got hold of Soaper, 
he told us a lengthy and captivating 
tale of his efforts in retracing the north 
l ine of Townsh ip 3 South , Range 8 
West. He told of notes of other survey­
ors that were mysteriously absent from 
the rest of their files, problems he had 
found with the government notes, and 
what he had learned about the govern­
ment surveyors themselves. H e then 
e l a b o r a t e d on h i s o w n n o t e s a n d 
showed us what corners he had found 
and how w e could locate those cor­
ners. His efforts had not, however, ex­
tended south into section 6. 

PUTTING THE PIECES 
TOGETHER 
After meeting with Soaper, we had lit­
tle difficulty in locating his corners. Be­
cause of the terrain, which would force 
us to hike to reach these corners, an 
enormous amount of additional con­
trol would be required. Once again we 
decided to turn to GPS for the answer. 
If we had not used GPS technology, 
surveying these points would have re­
quired days of control work with our 
total station, hiking in and out of can­
yons to get from known control sta­
tions to the points in question. Also, 
because the l ine of site for conven­
tional equipment was so dense with 
brush it was easier to clear a vertical 
line of sight for the GPS equipment 
than a horizontal line of sight for the 
total station. However, before this GPS 
survey began, we decided to search 
for, or at least establish control for, the 
remaining corners we would need to 
locate. The majority of our time on this 
project was spent searching for these 
points rather than determining posi­
tions for them. 

Over the next month , Ray Sepul-
veda, survey party chief, and myself, 
and occasionally a couple other sur­
veyors, cut though the brush searching 
for the corners. Often our only clues to 
their location were the infrequent topo 
calls in the original surveyor ' s field 
notes . We had established a control 
network with GPS to use for locating 
points conventionally. Most of the time 
we would hike from a point we found, 
and using a hip chain and pocket tran­

sit, search for the next point. Some­
t imes we wou ld tu rn an angle and 
shoot a distance from a control point 
using our Geodimeter 440 total station, 
and be close enough to look for that 
particular monument. Once we found 
a point, in some instances it proved ef­
ficient to tie it into the network conven­
tionally. Otherwise we tied the point in 
with our GPS receivers. 

We started our month-long search 
by looking for the southwest corner of 
section 6. We knew that the Orange 
County surveyor had found the burnt 
remains of the post set by Rice for the 
closing corner at this point. We also 
knew it to be approximately 330 feet 
south of the southwest corner of sec­
tion 6 that the Orange County sur­
veyor had set and we had already lo­
c a t e d . We s p e n t V/i d a y s c u t t i n g 
through a dense jungle of poison oak 
and s ageb rush and , wi th an abun­
dance of luck, stumbled across the re­
mains of the post just inches above 
the surface. 

Next we set out after the south lA 
c o r n e r of s e c t i o n 6. R i c e ' s n o t e s 
showed this to be a blazed oak tree 
with a bear ing tree nearby. Several 
days scouring the hillsides of Soquel 
Canyon provided no trace of either 
tree. Dejectedly, we pressed on to con­
tinue our search at the southeast cor­
ner of section 6. 

During the course of our ALTA sur­
vey we had accepted a one-inch iron 
pipe with no tag at the intersection of 
fence lines for the corner. This had ap­
peared on the sketchy San Bernardino 
County surveyor plat. By this time we 
had become extremely skeptical of 
nearly every monument we found, so 
we began combing the brush for signs 
of old stones or posts that Hancock or 
Rice may have set. Some 160 feet south 
of th i s p i p e w e found a pos t in a 
mound of stones amid the brush. It fit 
Rice's terrain calls, but his notes said 
he had recut notches in the stone Han­
cock had set. We therefore proceeded 
n o r t h from the one - inch i ron p i p e 
along the fence line for nearly 170 feet 
and found a flared-out lV^-inch iron 
pipe, which fit Hancock's terrain calls. 
The distance from the one-inch iron 
pipe to this pipe matched the distance 
shown on the old county surveyor plat 
between the section corner and a point 
on the north line of the state park. We 
accepted the one-inch iron pipe as a 
point on the state park boundary, we 
accepted the post in the m o u n d of 
stones as a replacement of what Rice 

had accepted as the southeast corner, 
and we accepted the flared-out V/z-
inch iron pipe as a replacement of Han­
cock's stone — the true southeast cor­
ner of section 6. 

In an effort to support our accep­
tance of t he se m o n u m e n t s , w e at­
tempted to locate the east Vi corner sec­
tion 6, the south V\ corner of section 5, 
and eventually had surveyed all of sec­
tion 7 as well. 

We found no trace of any monu-
mentat ion at the south Vi corner of 
section 5, or for that matter, the south­
east corner of section 5. At the east VA 
corner of section 6 we found a post in 
a m o u n d of s tones , very s imilar to 
wha t we had found at the southeast 
c o r n e r of s e c t i o n 6. O u r s u r v e y 
showed this post to be nearly on line 
with what we had accepted as Rice's 
corners to the north and south. Thus, 
we accepted the post as a replacement 
of Rice's V4 corner. 

With the exception of not finding a 
trace of the east Vi corner, our survey 
of section 7 progressed smoothly. We 
found addi t ional reference informa­
tion through the Orange County sur­
veyor 's office and the monumentation 
was easily visible. However, locating 
t h e w e s t V4 c o r n e r of th i s sec t ion 
proved interesting. All of the informa­
tion referred to a pyramidal sandstone 
that should be at this corner, yet we 
could not find anything resembling it. 
Fortunately, the Orange County sur­
veyor 's office had a state plane coordi­
nate on the stone. After transforming it 
into our coordinate network, we found 
the stone buried under three feet of dirt 
that had been piled up from a firebreak 
on the ridgeline near this corner. 

We were finally ready to begin our 
GPS survey. Unfortunately, it was now 
February 1990 and the satellite visibil­
ity window was in the middle of the 
night. This was also one of the few wet 
pe r iods of the year, and it had just 
rained. If that was not enough, several 
of the points we were about to survey 
fell within the confines of a weapons 
testing facility, Aerojet Ordnance, that 
requires special permission to enter. 
Gene Baguley, facilities manager at the 
plant, granted us access, though he did 
have some concerns about how w e 
would be able to survey at night. He 
also warned us about how treacherous 
the winding dirt roads in and out of the 
c a n y o n s are , espec ia l ly w h e n wet . 
From 11 P.M. to 3:10 A.M., four of us 
s u r v e y e d n i n e p o i n t s w i t h i n four 
square miles during three (35-minute, 
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40-minute, and 45-minute) sessions. 
After a few more days of conventional surveying to tie 

in the remaining points that were not surveyed with GPS 
equipment, the field work, other than final monumenta-
tion, was complete. With this information in hand, we could 
now feel confident in our final resolution for the south and 
east lines of section 6. Rice had apparently accepted an in­
correct stone at the southeast corner of section 6, thus creat­
ing a parallel line some 330 feet southerly of the true south 
line of section 6. The fact that he accepted an incorrect stone 
at the southeast corner also gave us cause to ignore his sur­
vey of the east line, which meant that we treated the estab­
lishment of the south 1/4 corner as if it had never been set. 
We therefore held the replacements of Hancock's monu­
ments at the southeast and southwest corners as well as the 
replacement of Hadley's monument at the northeast corner. 
We then established the south V\ corner, in accordance with 
BLM's Manual of Instructions for the Survey of the Public Lands 
of the United States (1973), 40 chains along the south line 
from the southeast corner. 

The next challenge before us was to establish several 
boundary lines by deed interpretation. Portions of the 
boundary had been created by deed — no monuments 
were ever set at the boundary corners these deeds created 
and no maps had been filed. Along the northerly project 
boundary, this involved determining which monuments 
had been the accepted corners at the time the deeds were 
written. Within section 6, where we were establishing a por­
tion of our easterly project boundary, this involved search­
ing through more than a century of poorly written deeds to 
ascertain senior rights. We had to use the deed calls between 
existing corners referred to in the deed to establish positions 
we could monument. The final monuments were set by con­
ventional methods off the GPS-established control. Two-
inch iron pipes in three-foot lengths were driven flush with 
the ground with stamped brass tags set in concrete in the 
top of the pipes. Some of the iron pipes, generally section 
and V4 section corners, had two-inch stamped brass caps set 
in concrete in the top of the pipes. It took a three-person 
crew two weeks to set 23 monuments. These tasks being 
accomplished, the survey was complete. 

Over a year had passed since our first glimpse of this site. 
We had spent more than 1200 office hours and nearly 2000 
field hours on this project, as well as countless hours of con­
centration in trying to resolve this dilemma. This survey 
could not have been finished without the cooperation of the 
San Bernardino County surveyor. Cotton is one of the few 
people around with firsthand knowledge of the site. This 
knowledge proved to be invaluable throughout the course 
of our survey. 

The record of survey is now recorded in both San Ber­
nardino and Orange Counties. All our work is finished and 
the files are put away, but the mystery and intrigue of this 
challenging project will linger. 

Bruce F. Hunsaker, P.L.S., is vice president of Hunsaker & Associates 
Riverside/San Bernardino, Inc., San Bernardino, California, a company 
his uncle, Richard Hunsaker, founded. His responsibilities include head­
ing the Surveying and Mapping Department and serving as the chief f i ­
nancial officer for the company. He has worked there for more than 14 
years. Hunsaker is a member of the American Congress on Surveying and 
Mapping, the California Land Surveyors Association, and the California 
Council of Civil Engineers and Land Surveyors. 
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Attorney General's 
Opinion on 
Condominium Plans 
Opinion No: 90-102 - October 25, 1990 
Requested By: Anaheim City Prosecutor 
Opinion By: John K. Van De Kamp, Attorney General 

Rodney O. Lilyquist, Deputy 

THE HONORABLE JACK L. WHITE, 
ANAHEIM CITY PROSECUTOR, has 
requested an opinion on the following 
questions: 

1. Would creation by condomin­
ium plan of a three-dimensional divi­
sion of airspace which is then severed 
from any ownership interest in the 
underlying earth violate the provi­
sions of Government Code section 
66426 in the absence of a tentative and 
final map? 

2. Would a condominium project 
consisting of five or more divisions of 
airspace within a previously created 
three-dimensional air cube constituted 
a subdivision under the terms of Gov­
ernment Code section 66426 for which 
a tentative and final map would be re­
quired even though such divisions of 
airspace are not coupled with any 
ownership interest in the earth under­
lying the airspace? 

CONCLUSIONS 
1. Creation by condominium plan 

of a three-dimensional division of air­
space which is then severed from any 
ownership interest in the underlying 
earth would violate the provisions of 
Government Code section 66426 in 
the absence of a tentative and final 
map. 

2. A condominium project consist­
ing of five or more divisions of air­
space within a previously created 
three-dimensional air cube would con­
stitute a subdivision under the terms of 
Government Code section 66426 for 
which a tentative and final map would 
be required even though such division 
of airspace are not coupled with any 
ownership interest in the earth under­
lying the airspace. 

ANALYSIS 
The two questions presented for reso­
lut ion concern the creat ion of a 
"dirtless" condominium project as 
may be authorized and regulated un­
der two different statutory schemes: 
the Davis-Stirling Common Interest 
Development Act (Civ. Code, §§ 1350-
1373; "Development Act") and the 
Subdivision Map Act (Gov. Code §§ 
66410-66499.37; "Map Act"). 

A "dirtless" condominium project is 
one in which each owner receives title 
to his or her individual unit plus an un­
divided interest in the building in 
which his or her unit is located. The 
undivided interest in the building is 
usually equal for all unit owners or 
based upon the square footage of each 
unit relative to the square footage of all 
units. Ownership of the building does 
not include the earth beneath it. All of 
the "dirt" is conveyed to the home­
owners' association established for the 
project concurrently with the convey­
ance of title to the purchases of the first 
unit. Membership in the homeowners' 
association is incidental to unit owner­
ship and cannot be separated from it. 

The advantages of developing a 
condominium project that is "dirtless" 
primarily relate to the requirements 
imposed by the Department of Real Es­
tate under the Subdivided Lands Law 
(Bus. & Prof. Code, §§ 11000-11200) 
and imposed by financial institutions 
with respect to construction loans for 
larger phased projects. This form of 
real estate ownership provides flexibil­
ity in meeting these governmental and 
financial requirements when develop­
ing projections that may take years and 
numerous stages to complete. 

We are informed that condominium 

project developers in Northern Cali­
fornia have used this concept of real es­
tate ownership in their developments 
over the past several years. Southern 
California developers, however have 
not done so due to uncertainties in the 
treatment of this nontraditional form 
of real estate ownership by two sepa­
rate statutory schemes with their ap­
parent differences in goals and re­
quirements . 

1. Creation by Condominium 
Plan 

The first question to be resolved is 
whether the creation of a three-dimen­
sional division of airspace if filing a 
condominium plan would violate the 
provision of Government Code Section 
66426 in the absences of a tentative and 
final map. We conclude that it would. 

The question posed concerns the re­
lationship between the provisions of 
the Development Act and the Map Act. 
A condominium plan is filed under the 
authority of the Development Act, 
which Government Code section 
66426 is one of the provisions of the 
Map Act requiring the recording of a 
tentative and final map. 

Civil Code section 1351, subdivi­
sion (e) defines a "condominium plan" 
as follows: 

" 'Condominium plan' means a plan 
consisting of (1) a description or 
survey map of a condominium pro­
ject, which shall refer to or show 
monumentation on the ground, (2) a 
three-dimensional description of a 
condominium project, one or more 
dimensions of which may extend for 
an indefinite distance upwards or 
dowmvards, in sufficient detail to 
identify the common areas and each 
separate interest...." 

Government Code section 66426, on 
the other hand, provides: 

"A tentative and final map shall be 
required for all subdivisions creat­
ing five or more parcels, five or more 
condominiums as defined in Section 
783 of the Civil Code...." 

Section 783 of the Civil Code de­
fines a "condominium" as follows: 

"A condominium is an estate in real 
property described in subdivision if) 
of Section 1351. A condominium 
may, with respect to the duration of 
its enjoyment, be either (1) an estate 
of inheritance or perpetual estate, 
(2) an estate for life, (3) an estate for 
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years, such as a leasehold or a 
subleasehold, or (4) any combina­
tion of the foregoing." 

Civil Code section 1351, subdivi­
sion (f) in turn provides: 

"A 'condominium project' means a 
development consisting of condo­
miniums. A condominium con­
sists of an undivided interest in 
common in a portion of real prop­
erty coupled with a separate inter­
est in space called a unit, the 
boundaries of which are de­
scribed on a recorded final map, 
parcel map, or condominium 
plan in sufficient detail to locate all 
boundaries thereof. The area within 
these boundaries may be filled with 
air, earth, or water, or any combina­
tion thereof, and need not be physi­
cally attached to land except by ease­
ments for access and, if necessary, 
support. The description of the unit 
may refer to (1) boundaries de­
scribed in the recorded final map, 
parcel map, or condominium 
plan, (2) physical boundaries, 
either in existence, or to be con­
structed, such as walls, floors, and 
ceiling of a structure or any portion 
thereof, (3) an entire structure con­
taining one or more units, or (4) 
any combination thereof. The por­
tion or portions of the real property, 
except for the separate interests, or 
may include a particular three-di­
mensional portion thereof, the 
boundaries of which are de­
scribed on a recorded final map, 
parcel map, or condominium 
plan.The area within these 
boundaries may be filled with air, 
earth, or water, or any combination 
thereof, and need not be physically 
attached to land except by ease­
ments for access and, if necessary, 
support. An individual condomin­
ium within a condominium project 
may include, in addition, a separate 
interest in other portions of the real 
property." [Emphases added.] 

The Development Act thus contem­
plates that the boundaries of the inter­
ests in a condominium project may be 
described on a condominium plan 
filed pursuant to its provision. This 
would seemingly be as an alternative 
to describing the boundaries on a re­
corded final map or parcel map as 
authorized by the Map Act. Does this 
mean that no subdivision map need be 
filed at all? 

The Development Act contains 
various safeguards for condominium 
owners, including provision for the en­
forcement of covenants and restric­
tions as equitable servitude (Civ. Code, 
§1354), ingress, egress, and support 
easements (Civil Code, § 1361) owner­
ship of the common areas (Civ. Code, § 
1362), and the creation of a community 
association (Civ Code, §1363). It does 
not purport to affect or interfere with 
the requirements of the Map Act. In­
deed, Civil Code section 1352 states: 

"This title applies and a common in­
terest development is created when­
ever a separate interest coupled with 
an interest in the common area or 
membership in the association is, or 
has been, conveyed, provided, all of 
the following are recorded: 

"(a) A declaration. 

"(b) A condominium plan, if any 
exists. 

"(c) A final map or parcel map, if 
[the Map Act] requires the record­
ing of either a final map or parcel 
map for the common interest 
development." 

In contrast to the purposes of the 
Development Act, the Map Act estab­
lishes general criteria for land develop-
ment p l a n n i n g in c o m m u n i t i e s 
throughout the state. Cities and coun­
ties are given authority under this leg­
islation to regulate the design and im­
provement of divisions of land in their 
areas through a process of approving 
subdivision maps required to be filed 
by each subdivider. (Gov. Code, § 
66411; Santa Monica Pines, Ltd. v. Rent 
Control Board (1984) 35 Cal.3d 858,869; 
Soderling v. City of Santa Monica (1983) 
142 Cal. App.3d 501, 506-508; South 
Central Coast Regional Com. v. Charles A. 
Pratt Construction Co. (1982) 128 
Ca.App.3d 830, 844-845.) 

The basic definition of "subdivi­
sion" for purposes of the Map Act is 
contained in Government Code sec­
tion 66424, which states: 

'Subdivision' means the divi­
sion, by any subdivider, of any 
unit of units of improved or unim­
proved land, or any portion 
thereof, shown on the latest equal­
ized county assessment roll as a 
unit or as contiguous units, for the 
purpose of sale, lease or financing, 
whether immediate of future ex­
cept for leases of agricultural land 
for agricultural purposes. Prop­

erty shall be considered as contigu­
ous units, even if it is separated by 
roads, streets, utility easement or 
railroad right-or-way. 'Subdivi­
sion' includes a condominium 
project, as defined in Section 
1350 of the Civil Code...." [Em­
phasis added.] 

Government Code section 66427 
additionally provides: 

"A map of a condominium project, 
a community apartment project, or 
of the conversion of five or more ex­
isting dwelling units to a stock co­
operative project need not show the 
buildings or the manner in which 
the buildings or the airspace above 
the property shown on the map are 
to be divided, nor shall the govern­
ing body have the right to refuse ap­
proval of a parcel, tentative or final 
map of such a project on account of 
design or location of buildings on 
the property shown on the map not 
violative of local ordinances or on 
account of the manner in which air­
space is to be divided in conveying 
the condominium. Fees and lot de­
sign requirements shall be com­
puted and imposed with respect to 
such maps on the basis of parcels or 
lots of the surface of the land shown 
thereon as included in the project. 
Nothing herein shall be deemed to 
limit the power of the legislative 
body to regulate the design or 
location of buildings in such a pro­
ject by or pursuant to local 
ordinances." 

Although "[a] map of a condomin­
ium project . . . need not show the 
buildings or the manner in which the 
buildings or the airspace above the 
property shown on the map are to be 
divided" (Gov. Code, §66427), the de­
sign and improvement of a condomin­
ium project are subject to the control of 
the city or county under provisions of 
the Map Act. (See Griffin Development 
Co. v. City of Oxnard (1985) 39 Cal.3d 
256, 262; Soderling v. City of Santa 
Monica, supra, 142 Ca.App.3d 501,506-
508; 65 Ops. Cal.Atty.Gen. 101,102-103 
(1982) Government Code section 66411 
states in part: 

"Regulation and control of the de­
sign and improvement of subdivi­
sions are vested in the legislative 
bodies of local agencies. Each local 
agency shall, by ordinance, 
regulate and control the initial 
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design and improvement of 
common interest developments 
as defined in Section 1351 of the 
Civil Code. . . . " [Emphasis 
added.] 

The Map Act and Development 
Act may be seen as consistent and in 
agreement with each other. They 
regulate different aspects of condo­
minium developments, and in so do­
ing, each refers to the other. "Statutes 
in pari materia should be construed 
together" (Long Beach Police Officers 
Assn. v. City of Long Beach (1988) 46 
Cal.3d 1379,1387), "even when inter­
preting provisions in different codes" 
(Material & Construction Teamsters' 
Union v. Farrell (1986) 41 Cal.3d 651, 
665), "[If] possible, the codes are to be 
read together and blended into each 
other as though there was but a single 
statute [citations] . . ." (Lara v. Board of 
Supervisors (1976) 59 Cal. App.3d 399, 
408-409). The boundaries of the own­
ership interest in a condominium pro­
ject may properly be shown on a con-
dominium plan rather than on a 
parcel or tentative and final map, but 
a subdivision map must necessarily 
be approved and recorded as directed 
by the Map Act. 

Having established that the Devel­
opment Act and Map Act operate to­
gether for purposes of creating a con­
dominium project, we are left with the 
issue of whether a "dirtless" condo­
minium project requires a different 
analysis or treatment. Under the two 
statutory schemes, a "condominium 
project" is "a development consisting 
of condominiums" each of which "is 
an estate in real property" comprised 
of (1) "an undivided interest in com­
mon in a portion of real property" and 
(2) "a separate interest in space called 
a unit." In addition, a condominium 
may include (3) "a separate interest in 
portions of the real property." (Civ. 
Code, §§783,1351; Gov. Code, §§66424, 
66426.) 

In a dirtless condominium project, 
the requirement of "a separate interest 
in space called a unit" is clearly satis­
fied. Each unit owner is deeded a sepa­
rate "space" as in any other condomin­
ium project. It is the requirement of "an 
undivided interest in common in a 
portion of real property" that may ar­
guably distinguish a dirtless condo­
minium project from other condomin­

ium projects under the two legislative 
acts. The owners have an undivided 
interest in common in their building, 
but the building has been severed in 
ownership interest from the underly­
ing earth, and the latter has been con­
veyed to a homeowners' association. 
May a building separated in owner­
ship interest from the underlying earth 
constitute "real property"? 

To answer this questions, we look to 
the Legislature's treatment and use of 
the term "real property." Civil Code 
section 658 states that "real property" 
includes "land," and "land" is defined 
in Civil Code section 659 as follows: 

"Land is the material of the earth, 
whatever may be the ingredients of 
which it is composed, whether soil, 
rock, or other substance, and in­
cludes free or occupied space for an 
indefinite distance upzvards as well 
as downwards, subject to limita­
tions upon the use of airspace im­
posed, and rights in the use of air­
space granted, by law." 

The statutory definition of the term 
"land" was amended in 1963 (Stats. 
1963, c. 860 §2) by deleting the word 
"solid" and adding the last phrase be­
ginning with the words "and in­
cludes."' Significantly for our pur­
poses, the 1963 amendment was part of 
the same legislation that defined the 
term "condominium" for the first time 
in a California statue. We thus believe 
that these definitions of "land" and 
"real property" contained in the Civil 
Code may be applied in the context of 
condominium projects as specifically 
contemplated by the Legislature in the 
Development Act and Map Act. 

With such harmonizing of the stat­
utes, we conclude that an undivided 
interest in common in a condominium 
building that has been severed in own­
ership interest from the underlying 
earth would constitute "land" and 
"real property" under the Legislature's 
definition of those terms. Hence a 
dirtless condominium project may be 
treated the same as other condomin­
ium projects for purposes of the Devel­
opment Act and Map Act. 

In summary, a three dimensional di­
vision of airspace may in part be cre­
ated by the filing of a condominium 
plan under the authorizing provisions 
of the Development Act. (See Civ. Code 
§ 1351.) This statutory scheme, how­
ever, does not take place of or super­
sede the Map Act. Rather, it recognizes 
that subdivision maps must also be re­

corded if the Map Act so requires. 
(Civ.Code, §1352.) The two statutory 
schemes have different requirements 
based upon their different goals and 
purposes. Although condominium 
project subdivision maps need not 
show the buildings or manner in 
which the buildings or airspace are to 
be divided (Gov. Code, §66427), local 
governments are directed to regulate 
the in initial design and improvement 
of condominium projects through their 
ordinances implementing the Map Act 
(Gov. Code, §66411). The joint opera­
tion of the Development Act and Map 
Act are as applicable to dirtless condo­
minium projects. 

In answer to the first question, 
therefore, we conclude that creation by 
condominium plan of a three-dimen­
sional division of airspace which is 
then severed from any ownership in­
terest in the underlying earth would 
violate the provisions of Government 
Code section 66426 in the absence of a 
tentative and final map. 

2. Map Act Enforcement 
The second question deals with a 
three-dimensional air cube that has 
previously been created pursuant to 
the provisions of the Map Act. Would 
a condominium project consisting of 
five or more divisions of airspace 
within a previously created three-di­
mensional air cube constitute a subdi­
vision under the terms of Government 
Code section 66426 for which a tenta­
tive and final map would be required 
even though such divisions of airspace 
are not coupled with any ownership 
interest in the earth underlying the air­
space? 

As explained in answer to the first 
question, Government Code section 
66426 requires a tentative and final 
map "for all subdivisions creating . . . 
five or more condominiums as defined 
in Section 783 of the Civil Code." The 
latter Civil Code provision refers in 
turn to Civil Code section 1351, subdi­
vision (f), declaring that "[a] condo­
minium consists of an undivided inter­
est in common in a portion of real 
property coupled with a separate in­
terest in space called a unit." An undi­
vided interest in common in a building 
that has been severed in ownership in­
terest from the underlying earth would 
constitute "land" as defined by the 
Legislature in Civil Code section 659. 

While a tentative and final map 
would be required, the maps "need not 
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show the buildings or the manner in 
which the buildings or the airspace 
above the property shown on the map 
are to be d iv ided . " (Gov. Code, 
§66427.) The ordinances of the local 
government would required examina­
tion to determine the type of docu­
ments needed by the local government 
for it to review and approve the initial 
design and improvement of the condo­
minium project. (Gov. Code, §§66412, 
66434.2) 

The background material furnished 
with respect to the second questions 
focuses upon projects built in phases, 
where separate buildings are con­
structed over a number of years. How 
are the Map Act requirements to be in­
terpreted with respect to phased devel­
opments in which air cubes have pre­
viously been created in compliance 
with the Map Act? 

First of all, we believe that it would 
be insufficient to file a subdivision 
map indicating only that it is for "con­
dominium purposes" without any in­
dication of the number of divisions 
that ultimately are to be created in the 
project. The Map Act contemplates 
that the actual number of division will 
be indicated so that the appropriate 
map (parcel or tentative and final map) 
will be prepared and recorded. (Gov. 
Code, §§ 66426, 66428.) The statutory 
requirements differ for these maps 
(Gov. Code §§ 66425-66450), and the lo­
cal government must be given an op­
portunity to perform its statutory duty 
to approve the entire project. It would 
be a violation of the Map Act to file a 
parcel map "for condominium pur­
poses" and then attempt to create a 
condominium project of 20 units with­
out appropriate government review 
and approval of all the divisions to be 
created. 

Likewise it would violate the Map 
Act to file a tentative and final map for 
20 units and them attempt to develop a 
project for 40 units. The local govern­
ment cannot effectively control the de­
sign and improvement (Gov. Code, 
§66411) of a 40-unit condominium pro­
ject if it is presented with a map for a 
20-unit project. 

In a phased condominium project 
to be developed over a period of 
years, the ultimate number of units be 
constructed may not be known at the 
initial planning stage. Circumstances 
may change, and the building of addi­

tional units may be considered. In or­
der for the local government to regu­
late the initial design and improve­
ment of the entire project, additional 
maps would be required to corre­
spond with proposed additional divi­
sions, even though the maps them­
selves "need not show the buildings 
or the manner in which the buildings 
or the airspace above the property 
shown on the map are to be divided." 
(Gov. Code, §66427) Even though a 
three-dimensional air cube is legally 
created, compliance with the Map Act 
will be necessary for any divisions 
within the air cube not previously 
approved. 

To interpret in isolation the "need 
not" language of Government Code 
section 66427 would violate the prin­
ciple that "statutory sections relating 
to the same subject must be harmo­
nized, both internally and with each 
other, to the extent possible." (Dyna-
Med, Inc. v. Fair Employment & Hous­
ing Com. (1987) 43 Cal3d 1379, 1387) 
Moreover, major purposes of the Map 
Act are "to coordinate planning with 
the community pattern laid out by lo­
cal authorities, and to assure proper 
improvements are made so the area 
does not become an undue burden on 
the taxpayer." (Benny v. City of 
Alameda (1980)105 Cal App.3d 1006, 
1011.) The provisions of the Map Act 
are to be broadly interpreted so as to 
prevent circumvention of its goals 
and purposes. (John Taft Corp. v. Advi­
sory Agency (1984) 161 Cal. App.3d 
749, 755; Bright v. Board of supervisors 
(1977) 66 CAL.App.3d 191, 195; 
Hersch v Mountain View (1976) 64 cal. 
App.3d 425, 432-433; Pratt v. Adams 
(1964) 229 Cal. App.2d 602, 605-606)5 
A construction of the Map Act's re­
quirements, particularly those of 
Government Code sections 66411 and 
66426 , other than as we have con­
cluded would thwart the purposes of 
orderly community development. 

In answer to the second question, 
therefore, we conclude that a condo­
minium project consisting of five or 
more divisions of airspace within a 
previously created three-dimensional 
air cube would constitute a subdivi­
sion under the terms of Government 
Code section 66426 for which a tenta­
tive and final map would be required 
even though such divisions of air­
space are not coupled with any own­
ership interest in the earth underlying 
the airspace. 

FOOTNOTES 
1. In 65 Ops. Cal. Atty.Gen101, 103 

(1982), we noted that in a condominium 
project, "the ownership; of stacked cubes 
of space is a decided departure from the 
usual maxim of cujus est solum, ejus est 
usque ad coelum et ad inferos [to whom­
soever the soil belongs, he owns also to 
the sky and to the depths]." 

2. The applicability of other statutory 
schemes, such as the Subdivided Lands 
Law, is beyond the scope of this opinion. 

3. Ordinarily a parcel map would be re­
quired for subdivisions creating four or 
fewer condominiums, whi le a tentative 
and a final map would be required for the 
creation of five or more condominiums. 
(Gov Code, §§ 66426, 66428.) 

4. "Section 1350 of the Civil Code" for­
merly contained the Legislature's defini­
t ion of a condominium project, but in 
1985 the Legislature moved the definition 
to Civil Code section 1351. (Stats. 1985, 
ch. 874, §§13-14). We may deem the ref­
erence in Governmnet Code section 
66424 to the former statute as being to the 
present Civl Code provision. (See Puckett 
v. Johns-Mansville Corp. (1 985) 1 69 
Cal.App.3d 1006, 1009; People v. Oliver 
(1985) 168 Cal.App.3d 920,926; Valley 
Electric Co. v. S/ag/e ( 1 9 5 6 ) 1 4 2 
Cal.App2d §1, 83-84) Government Code 
section 9604 embodies this principle of 
statutory construction as follows: 

"When the provisions of one statute are 
carried into another statutue under cir­
cumstances in which they are required to 
be construed as restatements and con­
tinuations and not as new enactments, 
any reference made by any statute, char­
ter or ordinance to such provisions shall, 
unless a contrary intent appears, be 
deemed a reference to the restatements 
and continuations." 

5. Prior to 1963, Civil Code section 
659 provided: 

"Land is the solid material of the earth, 
whatever may be the ingredients of which 
it is copmposed whether solid rock, or 
other substance." 

6. In Freedland v. Greco (1955) 45 
Cal.2d462, 468, the Supreme Court reaf­
firmed: 

"That construction of a statute should be 
avoided which affords an opportunity to 
evade the act, and that construction is fa­
vored which would defeat subterfeges, ex­
pediences, or evasions employed to con­
tinue the mischief sought to be remedied 
by the statute, or to defeat compliance 
with its terms or any attempt to accom­
plish by ind i rec t ion what the statute 
forbids. © 
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California 
Surveyors Help 
Define GIS/LIS 
By Joseph W. Betit, P.L.S. 

AS IT DEVELOPS, GIS/LIS tech­
nology will affect all strata of 
society. It has the potential to re­

structure societal interactions across 
large geographic regions containing 
many vested interests and diverse 
opinions. But the complexities of to­
day's social and economic issues will 
require a forum that can encompass 
them all simultaneously. 

The federal government is steadily 
moving towards establishing an LIS, as 
outlined in the November 1989 draft of 
A Study of Land Information published 
by the Department of Interior. To avoid 
federally mandated programs that may 
not suit the needs of individual states, 
the California Land Surveyors Associa­
tion (CLSA) felt that it was imperative 
that a mechanism be established in 
state law that would define GIS and LIS 
fundamentals, and that would allow 
city and county governments, as well 
as private firms, to set their own stand­
ards and specifications based on local 
needs and financial resources. 

In February of 1988, the Legislative 
Committee of the association began 
looking at the issues associated with 
the surveying impact of the rapid pro­
liferation of computer-based mapping 
and information systems. CLSA recog­
nized that the traditional delivery of 
map and boundary products on paper 
and mylar media would rapidly be 
supplanted by electronic (computer­
ized) media. Accordingly, it was sug­
gested that, upon completion of the 
study, appropriate legislation be intro­
duced to address the surveying profes­
sion's concerns, and to also translate 
the surveyors' current role and respon­
sibilities into the new computerized 
systems. 

Research revealed that the GIS sys­
tem administrators had little back­
ground or understanding of the legal 
arena in which surveyors operate. Yet 
these administrators are able to dis­
seminate information with little, if any, 
responsibility for the accuracy of the 
data. Another problem the committee 
identified was that the typical graphics 
or plotter output from a GIS system is 
so attractive that a layman might as­
sume it to be as accurate as it is good 
looking. That leads to the "Garbage In, 
Gospel Out" syndrome. However, 
John Q. Public operates on the once-
burned, twice shy approach. It would 
be a tragedy if the public lost confi­
dence in spatial data systems because 
of bad computer-generated data. 

Considerable research and legisla­
tive groundwork was accomplished 
between October 1988 and December 
1989. The proposed legislation, As­
sembly Bill 3590 (see box), was intro­
duced into the California Legislature 
in January 1990 by Rep. Sam Farr, of 
Monterey. This bill represented input 
and suggestions from many sources 
within and outside the CLSA. 

As part of a cooperative legislative 
effort, the California Council of Civil 
Engineers and Land Surveyors ac­
cepted the separate task of sponsoring 
the addition to the Land Surveyors 
and Civil Engineers Acts of electronic 
media as an acceptable form of prod­
uct delivery. This bill, Assembly Bill 
3395, was passed after many changes, 
and went into effect January 1,1991. 

Assembly Bill 3590 also underwent 
numerous changes. Opposition to the 
bill finally necessitated a compromise 
bill that created a Task Force to study 
GIS/LIS issues. The task force compro­

mise was designed to bring together 
city, county, state, federal, and private 
sector in a joint, one-year study, while 
simultaneously balancing the influ­
ence of the legislature and governor 
over the direction of the task force. The 
result would be a recommendation 
from the task force as to legislation. 
Task Force Bill AB 3590 passed both 
houses of the legislature but was ve­
toed by Governor George Deukmajian. 

The bill was reintroduced, un­
changed, in 1991 by Rep. Farr as AB429. 
It again passed in both houses, but the 
new governor, Pete Wilson, threatened 
a veto. Considerable negotiation be­
tween the legislature and the governor 
resulted in a new version that was sub­
sequently signed. The bill is now sched­
uled to take effect in January 1992. 

The task force bill was considerably 
different from the last version of the 
legislation we originally proposed. A 
large number of suggested changes 
never made it to print during the shift. 
Surveyors will work to bring those 
critical elements to the attention of task 
force members. 

The original proposal consisted of 
two parts: an addition to the scope of 
practice to be made to the Practice Acts 
of the Land Surveyors, and addition of 
a new section to the Public Resources 
Code of California (Section 8900) that 
would define GIS and LIS. 

It avoided state-mandated uniform 
data standards and specification in or­
der to avoid state-mandated costs (re­
imbursable by the state according to 
California law) and also to avoid the 
imposition of unsuitable or unachiev­
able standards on local governments 
of varying capabilities and wealth. Al­
though each LIS member might not be 
able to initially share data easily, this 
would eventually be offset by the re­
quirements of the new Section 8904 of 
the Public Resource Code, which re­
quired systems to include information 
related to the source of data, identifica­
tion of submitter of data, estimated or 
known accuracy and standard error of 
dataset, and the requirements that data 
be on the California Coordinate Sys­
tem. This would have allowed the 
eventual sharing of data sets as the 
technology matured. 

The first definition to be added to 
the Public Resources Code section 
8900 (GIS) would have allowed the 
continued rapid evolution of technol­
ogy without restrictions wherever 
property rights, accurate property 
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THE LEGISLATION 
Assembly Bill No. 429 (Chapter 782, Statutes of 1991) 
An act to add and repeal Division 8.5 (commencing with 

Section 8900) of the Public Resources Code, relating to sur­
veying, and declaring the urgency thereof, to take effect im­
mediately. 

(Approved by Governor October 9, 1991. Filed with Secre­
tary of State October 10, 1991.) 

LEGISLATIVE COUNSEL'S DIGEST 
AB 429, Farr. Geographic and land information systems. 
Existing law vests various agencies with authority to collect 

data and conduct mapping for various purposes. Existing law 
also establishes the California Coordinate System of 1927 and 
the California Coordinate System of 1983 for use in defining 
and stating positions and locations in surveying and mapping 
in California. 

This bill would create a Geographic Information Task Force, 
to be convened by the Office of the Governor. The task force 
would be composed of 13 members, as specified. 

The bill would require the task force to submit a report con­
taining specified minimum recommendations to the Governor 
and the appropriate committees of the Legislature by October 
1, 1992. 

The bill would provide for the termination of the task force 
on December 1, 1992. 

The bill would declare that it is to take effect immediately 
as an urgency stature, and would repeal its provisions as of 
January 1,1993. The people of the State of California do enact 
as follows: 

SECTION I. Division 8.5 (commencing with Section 8900) 
is added to the Public Resources Code, to read: 

DIVISION 8.5. GEOGRAPHIC AND LAND INFORMA­
TION SYSTEMS 

8900. The legislature hereby finds and declares all of the 
following: 

(a) Property management, planning, risk assessments, and 
environmental decision making at all levels of government 
and in the private sector rely heavily on geographic informa­
tion and various mapping and surveying techniques. 

(b) Many entities, both public and private, have similar 
needs and overlapping requirements for geographic informa­
tion. 

(c) Many local state, and federal government agencies and 
private companies in California are now using computers to 
manage geographic information. 

(d) There are many issues associated with the develop­
ment, use, maintenance, and exchange of and access to com­
puter-based geographic information. 

8901. (a) There is hereby created a Geographic Informa­
tion Task Force that is to be convened by the Office of the 
Governor. 

(b) The task force shall be composed of 13 members as-
follows: 

(1) Director, Stephen P. Teale Data Center. 
(2) Five representatives from diverse state agencies, depart­

ments, or commissions, including, but not limited to, the Of­
fice of Planning and Research, having expertise and experi­
ence with geographic information systems, appointed by the 
Governor. 

(3) Two representatives of countries having expertise and 
experience with geographic information systems, one of who 
shall be appointed by the Speaker of the Assembly and one by 
the Senate Committee on Rules, upon the recommendation of 
the County Supervisors Association of California, 

(4) Two representatives of cities having expertise and expe­
rience with geographic information systems, one of whom 
shall be appointed by the Speaker of the Assembly and one by 
the Senate committee on Rules, upon the recommendation of 
the League of California Cities. 

(5) Chief of the Mapping Division, United States Geologi­
cal Survey. 

A representative of the California Land Surveyors Associa­
tion appointed by the Governor from five names recom­
mended by the association. 

A representative of the California Council of Civil Engi­
neers and Land Surveyors appointed by the Governor from 
five names recommended by the council. 

(c) Additionally, the California Director of the Bureau of 
Land Management, the Regional Director of the United States 
Forest Service, and the director of the Center for Ocean Analy­
sis and Prediction of the National Oceanic and Atmospheric 
Administration shall serve as ex officio members of the task 
force. 

(d) Staff support shall be provided to the task force by the 
Teale Data Center. 

(e) The task force shall create and appoint members to 
technical advisory committees which shall assist the task force 
in developing its recommendations. The technical advisory 
committees shall include representatives of the public, pri­
vate, and academic sectors and shall reflect varying responsi­
bilities for the development and use of geographic and land 
information systems. 

(f) The task force shall meet a minimum of four times prior 
to the submission of the report required pursuant to Section 
8902. The task force shall terminate on December 1, 1992. 

8902. The task force shall submit a report to the Governor 
and the appropriate committees of the Legislature by October 
1, 1992. The report shall include, at a minimum, recommen­
dations for the following: 

(a) An organizational and institutional structure to foster 
the cost-effective development and exchange of geographic 
information. 

(b) The roles and responsibilities of public agencies, private 
sector firms, and individuals involved in the development and 
use of geographic information. 

(c) Procedures for ensuring accuracy and quality of geo­
graphic information. 

(d) Procedures for data sharing. 
(e) Mechanisms for funding the development of geographic 

information. 
(f) Development of a definition of geographic information 

systems, land information systems, and other applicable sys­
tems and their potential uses. 

(g) Procedures to ensure the integrity of data developed by 
those professionals subject to licensing or registration require­
ments. 

(h) Specific steps, including legislation, necessary to ac­
complish the above. 

8903. This division shall remain in effect only until January 
1, 1993, and as of that date is repealed, unless a later enacted 
stature, which is enacted before January 1, 1993, deletes or 
extends that date. 

SEC 2. This act is an urgency stature necessary for the im­
mediate preservation of the public peace, health, or safety 
within the meaning of Article IV of the Constitution and shall 
go into immediate effect. The facts constituting the necessity 
are: 

Because of rapid development of geographic information 
systems by state agencies and the need to better manage them 
and achieve more consistency, it is necessary that this act take 
effect immediately. © 
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location and accurate location of physical improvements were 
not required to conform with state laws and licensing acts. This 
would have provided a safe arena for vendors, in that liability 
issues would be strictly between the vendors and clients. 

The second definition (LIS) was intended to address the 
needs of professions licensed by the state. In particular, the 
issues of third-party liability, copyright of data, account­
ability, repeatability and responsibility are very important to 
the surveying profession and would have to be addressed in 
any digital mapping information system that attempted to 
provide the public with responsible information. The defini­
tion of a LIS should ideally be as minimal as possible in the 
early stages, in order to allow flexibility to respond to rapidly 
evolving technologies, yet accomplish the following mini­
mum goals: 

a) Each system sets forth and documents its own data 
standards and specifications, and places a surveyor in a po­
sition of responsibility for those elements that fall under the 
Land Surveyors Act. 

b) Each system maintains accountability and liability for 

OVERVIEW OF ORIGINAL 
LEGISLATION 

The following is the last iteration of the initial version of AB 
3590 before it changed form completely and became a GIS 
Task Force bill. 

GIS/LIS LEGISLATION AB 3590 20 APRIL 1991 
DIVISION 8.5. GEOGRAPHIC AND LAND INFORMA­

TION SYSTEMS 
8900. This division defines and distinguishes geographic 

information systems and land information systems. All geo­
graphic information systems and land information systems 
shall be identified as such so that the system user is aware of 
the nature of the system being used. The use of the term "State 
Plane Coordinates" refers only to the California Coordinate 
System of 1927 (NAD 27) and to the California Coordinate 
System of 1983 (NAD 83), as defined in Section 8801 (of the 
Public Resources Code). The use of the term "federal longitude 
and latitude datum" refers to those geodetic datums estab­
lished and defined by the National Geodetic Survey. 

8901. A geographic information system (GIS) is a computer 
based mapping and information system designed to collect, 
store, edit, display, and retrieve graphical and mathematical 
information from a spatial data base. The two main compo­
nents of a GIS are locational or spatial information, and text or 
attribute information. Spatial data shall be linked through a 
common coordinate system that provides a standard geo­
graphic locator. Attribute data shall include some common 
identifier that relates to the spatial data. 

8902. A land information system (LIS) is a geographic infor­
mation system created, maintained, or operated by or for a 
public agency in which the focus of the spatial data base is 
primarily on land parcels and their associated records and 
land attributes. A land information system may include the 
boundaries or corners and locations of legal rights and other 
land use information as needed by a particular jurisdiction, 
including, but not limited to roads, hydrography and topog­
raphical features. The public agency operating the land infor-

data. This includes maintaining an archive copy of the origi­
nal data as submitted and a transaction log of any changes 
made by the system to the original submitted data. 

Many California surveyors feel that mapping profession­
als have an obligation to work with government and private 
entities to ensure the best use of this extensive technology. 
Although the legislation as originally proposed did not be­
come law, the task force will certainly hear from the survey­
ing community as it conducts its deliberations. Given the 
vast potential for LIS/GIS, we can do no less. © 
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mation system shall develop a coordinating committee to es­
tablish reasonable accuracy standards and specifications for 
the system. The membership of the committee shall include 
persons authorized to practice those disciplines (land survey­
ing, civil engineering, architecture, etc.) included in the sys­
tem. To qualify as a "land information system," the database 
shall contain all of the following items: 

(a) Geodetic control in the form of a common coordinate 
system based on the public lands survey system, the California 
State Coordinate Systems, or a federal longitude and latitude 
datum. 

(b) Mathematical and graphical representation of the loca­
tion of property boundaries or corners, including a unique 
identifier for land parcels. 

(c) Land attributes, including legal rights, and land use in­
formation as needed by the particular jurisdiction. 

8903. On and after January 1, 1995, a land information 
system shall be based on the California Coordinate System and 
the North American Vertical Datum of 1988 (NAD) for new 
surveys or mapping projects. 

8904. Data submitted for inclusion in a land information 
system which is the result of functions that require licensing or 
registration shall be prepared by or under the direction of a 
person authorized to perform those functions under Sections 
6731,6731.1 and 8726 of the Business and Professions Code. 

8905. When a state or local agency establishes a land in­
formation system the system shall contain the following capa­
bilities for each data submission or data entry: 

(a) Identification of the source and original intent of the 
data. 

(b) An indication of the accuracy of the data. 
(c) Date and time of input of the data and the original intent. 
(d) Name, number, type, and expiration date of the licen-

seor registration of the professional in responsible charge of 
inputting the data. 

(e) An audit trail and transaction log indicating the item-
slisted above for each spatial data element and each attribute 
data element within the system and for each change or addi­
tion to the system. 
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Scott A. Wagner 
Arroyo Grande 

Jeffrey S. Weaver 
Manteca 
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CORPORATE 
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Michael Anderson, P.L.S. 
San Diego 

Saturnino Tacuycuy Basuil, P.L.S. 
Poway 

Anna Marie Beal, P.L.S. 
Orange 

Douglas Warren Beecroft, P.L.S. 
Riverside 

John Martin Bolin, P.L.S. 
St. Petersburg 

Michael Raine Bond, P.L.S. 
San Ramon 

Garlan Earl Brown, P.L.S. 
San Jose 

Randal Eugene Bryant, P.L.S. 
Rutherford 

Paul Burn, P.L.S. 
Bakersfield 

Wil l iam Mark Carmack, P.L.S. 
Citrus Heights 

Allan Caviness, P.L.S. 
Fair Oaks 

John D. Christofferson, P.L.S. 
Oroville 

Michael John Coady, P.L.S. 
Placerville 

Daniel Stevens Cook, P.L.S. 
San Clemente 

Fred Willard Cook, P.L.S. 
Redding 

Ronald Stanley Dundas, P.L.S. 
Nevada City 

Will iam Patrick Egetter, P.L.S. 
Riverside 

Jeffrey Allan Ekeroth, P.L.S. 
Walnut 

James Oscar Eyerman, P.L.S. 
Fa II brook 

Roger Dean Fleenor, P.L.S. 
Waikoloa 

Steven John Fleming, P.L.S. 
Santa Maria 

Darrel Leland Fullerton, P.L.S. 
Fair Oaks 

Cornelius 'Jerry'J. Gantney, P.L.S. 
Pasadena 

R. Page Garner, P.L.S. 
La Quinta 

SA B 
CAADCDC 
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Charles Edward Geiger, P.L.S. 
Santa Monica 

Kenneth J. Gerdes, P.L.S. 
Vista 

David Warren Goble, P.L.S. 
Fort Bragg 

Leslie Julius Gross, P.L.S. 
Quincy 

Stephen Heywood Hackett, P.L.S. 
Los Angeles 

Wayne L. Hanson, P.L.S. 
Reseda 

Charles Ellis Harris, P.L.S. 
Orland 

Douglas Roy Howard, P.L.S. 
Hermosa Beach 

Steven Michael Howell, P.L.S. 
Escondido 

Larry Wayne Hubbard, P.L.S. 
Bakersfield 

Stephen James Hulick, P.L.S. 
San Jose 

Will iam Dale Jacobsen, P.L.S. 
Madera 

Brian Leroy Jared, P.L.S. 
Bishop 

Lemuel Allan Kneedler, P.L.S. 
North Highlands 

Arnold Scott Ludwig, P.L.S. 
Jackson 

Hollis La Rue Lundy, P.L.S. 
Paradise 

Peter James McCawley, P.L.S. 
Thousand Oaks 

Stanley Allen Mcintosh, P.L.S. 
Los Angeles 

Roland Armand Messier, P.L.S. 
Olympic Valley 

Don Perry Messman, P.L.S. 
Sacramento 

Kenneth Allan Misner, P.L.S. 
Woodland 

John David Mitchell, P.L.S. 
Susanville 

Donald Ray Moore, P.L.S. 
Los Angeles 

Glynn Duane Parker, P.L.S. 
Bakersfield 

James Daniel Pearson, P.L.S. 
Gilroy 

Robert J. Ralph, P.L.S. 
Sacramento 

Cris Helio Robles, P.L.S. 
Coalinga 

Frank Michael Rosenblum, P.L.S.I 
San Jose 

Dana Michael Seguin, P.L.S. 
Rancho Santa Fe 

Roger Blake Shermak, P.L.S. 
Leucadia 

Richard Henry Shroads, P.L.S. 
Monrovia 

Roger Snyder, P.L.S. 
Sacramento 

James O. Steines, P.L.S. 
Dana Point 

Lawrence Allen Stevens, P.L.S. 
Novato 

Clifford Walter Stock, P.L.S. 
Petal uma 

Nicholas Joseph Tatarian, P.L.S. 
Fresno 

Patrick R. Teter, P.L.S. 
Tulare 

Gerald Joseph Tibbedeaux, P.L.S. 
Portola 

Edward Richard Way, P.L.S. 
Albion 

R.B. Welty, P.L.S. 
Modesto 

Lytle Sherrerd Williams, P.L.S. 
Chico 

Rory Scott Williams, P.L.S. 
Santa Ysabel 

Jon Randall Witter, P.L.S. 
Valley Springs 

Leo Fredrick Wittwer, P.L.S. 
Granada Hills 

Earl Edward Woods, P.L.S. 
Redwood City 

Thomas Michael Wulfert, P.L.S. 
Red Bluff 

STUDENT 
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Timothy R. Case 
Fresno 

Joey Dane Cline 
Sacramento 

Michael Nierhake 
Fresno 

Konrad M. Stinchfield 
West Sacramento 

Will iam Story 
Fountain Valley 

SUSTAINING , 
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Assn. Administrators & Consult. 
Irvine 
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Surveyors 
Service Company 

1992 Catalog 

Call today for your F R E E 1992 Servco Catalog, 
including instruments and field supplies. 

In Costa Mesa, Ca 

1 -800-432-8380 
In Sacramento, Ca 

1 -800-423-8393 
In San Diego, Ca 

1-800-696-4941 
In Phoenix, Az 

1-800-351-6035 



Sustaining Members 
ASSOCIATION ADMINISTRATORS 

& CONSULTANTS, INC. 

Serving the Business Insurance needs 
of Land Surveyors since 1972. 

In Southern California please call: (714) 833-0673 
or (800) 854-0491 

In Northern California please call: (415)397-1119 

SURVEYORS SERVICE CO 
800-432-8380 

P.O. Box 1500 COSTA M ESA, CA 92628 

m 
HANS I HASELBACH (Jr.) 

HASELBACH 
SURVEYING 

INSTRUMENTS 

SALES • SERVICE • SUPPLIES • RENTALS 

(800) 4628181 
(415)348-7247 

1447 Rollins Road 
Burhngame, CA 94010 

FAX I619I 277-0231 

+ PHOTO GEODETIC CORP. 
AERIAL MAPPING PROFESSIONALS 

AERIAL PHOTOGRAPHY • DIGITAL DATABASE MAPPING 
• ORTHOPHOTO MAPPING • DIGITIZING SERVICES 

• CONVENTIONAL TOPOGRAPHIC MAPPING 

JOHN G. ING 78*3 CONVOY COURT 
PRESIDENT SAN DIEGO CA 

riFIED lASPRSl PHOTOGRAMMETRIS1 921 n-1210 

l® Geoclimeter 
Nothing else quite measures up 

Geotronics of No. America 
55 Leveroni Ct. 
Novato, CA 94949 415/883-2367 

ENGINEERING SUPPLY COMPANY 
3 5 J ~J^^1 Surveying Systems. Equipment and Supplies 
7 —h~2 ^1 Builders Instruments and Laser Systems 

ffy TOPCON Authorized Sales and Service! 

SALES • SERVICE • RENTALS • REPAIRS 

Concord, Ca 
(415) 680-4701 

Sacramento, Ca 
(916)331-0372 

LEWIS & LEWIS 
s u r v e y i n g • q u l p m t n l 

V e n t u r a . C a l i f o r n i a 

1141 -B Old County Road 
Belmont. CA 94002 

415-592-1341 
800-762-6880 
Fax:415-592-5120 

LINDA CALLAN 
Customer Service 

«•< LJJETZVfer-

Hunsaker & Associates 
Riverside I San Bernardino, Inc. 

Planning • Engineering • Surveying • GPS 

Bruce F. Hunsaker 
Vice President 

732 East Carnegie Drii v • San Hernardino. California 92408 
(714) 889-2222, ext 203 FAX. (714) 381-3590 

GEONEX CAR 
AERIAL SUR 

GHT 

EXF.CUTTVEAIRPORT 
5979 FREEPORT BLVD. 

SACRAMENTO, CA .95822 
(916)421-3465 
FAX422-9631 

Consulting Photogrammetric Engineers 

BELLECCI & ASSOCIATES 
CIVIL ENGINEERING - SURVEYING 

Frank C. Bellecci, R.C.E., L.S. 

PENTAX 

2552 STANWELL DRIVE, SUITE 201 
CONCORD, CA 94520 (415)685-4569 

Pentax Instruments 
A division of 
Pentax Corporation 
35 Inverness Drive East 
Englewood, CO 80112 
Tel: (303) 799-8000 Ext. 351 
Home: (503) 760-7548 

J o h n M ich ie l i 
Western Territory Manager 

T R I M B L E 1 N A V I G A T I O N 

Robert A. Trimble 

585 Nor th Mary Avenue 
Sunnyvale. California 94086 
(408)730-2916 Telex 6713973 

S L J F ^ F ^ L ^ 
SALES • RENTAL • REPAIR 

4733 Auburn Boulevard 
Sacramento, CA 95841 

(916)344-0232 
(800)243-1414 

Greiner 

Greiner. Inc. 
1261 East Dyer Road 
Santa Ana, California 92705-5605 
(7141 556-9260 
FAX: (7141 979-7928 

David Paul Johnson, P.L.S. 
Project Surveyor, G.P.S. 

The California Surveyor 
Published Quarterly by the 
CALIFORNIA LAND SURVEYORS 
ASSOCIATION 
Post Office Box 9098 
Santa Rosa, Ca 95405-9990 

ADDRESS CORRECTION REQUESTED 

BULK RATE 
U.S. POSTAGE 

PAID 
Permit No. 635 

Santa Rosa, CA 


