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Think of it as the surveyor's mor 

; 

ley machine. 
/ ^ T)Q The Global P o s i t i o n i n s 
V J J L <D» System is a revolu­

tionary new technology—capable of 

surveying any point on earth to better 

than a centimeter. But technologies 

don't generate revenues, results do. 

And that's where the real GPS revolu­

tion is happening—in productivity. 

At Trimble, we're making GPS work 

hard for you with our new 4000ST 

Field Surveyor—the latest generation of 

the most popular GPS receiver ever 

developed. But the Field Surveyor is 

more than a receiver, it's an integrated ' 

system of data collection hardware 

and post-processing software. 

Together they'll accelerate every 

phase of your survey operation. 

Productivity begins in the field where 

the 4000ST's portability means you 

can work with smaller crews. Everything 

— receiver, datalogger, and antenna— 

is contained in one compact, waterproof 

case. It's so small even one person 

can set it up and use it. 

Once you're set up, you'll work faster 

because all system operations are 

guided by easy-to-follow, on-screen menus. 

For even simpler operation, a unique 

"Auto-Timer" mode lets you pre­

program the Field Surveyor in your 

office, so all the field crew has 

to do is plug in the battery and 

let the instrument do the rest. 

When your field work is done, our 

TRIMVEC PLUS™ software streamlines 

every step of the data-reduction pro­

cess, from coordinate computation and 

database management to network 

adjustment. It'll even help you plan 

your projects. 

With the Field Surveyor you'll be 

bidding bigger jobs and finishing 

them faster. And that's what we like 

to think of as a "bankable technology." 

TrimbleNavigation 
The Leader in GPS Technology 
R»r information please call our Surveying and Mapping 
Division «• 1-800 TRIMBLE or 800-221-3001 in CA. 
In Europe. please call (44) 732 366201. 
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Message from 
Howard Brunner 
CLSA's 1990 President 

LOOKING BACK on my term as 
your president during 1990, I would 
like to share some of my thoughts 
with you. I would also like to thank 
the members of CLSA for the oppor­
tunity to enjoy one of the most pro­
fessionally rewarding experiences of 
my career. Though the office of presi­
dent is a very demanding job, it is 
rewarding to observe progress being 
made, in relation to the time ex­
pended, in protecting and enhancing 
the practice of the land surveyor. 

In the role of president, successful 
service would not be possible with­
out the help and support of the other 
officers and committee chairmen who 
devote their time and efforts to 
CLSA. I will take this opportunity to 
thank them all for their fine work. I 
also want to extend a special thank 
you to Dorothy Calegari. Throughout 
my term as president, she was al­
ways available for brainstorming ses­
sions, and to lend support with good 
judgement and an excellent sense of 
CLSA and its organizational facets. 
Without Dorothy, I dare say that 
CLSA, as we know it, would not exist 
to the extent and with the stature it 
enjoys today. 

During this term, my goal was to 
work with Dorothy and the officers 
to structure CLSA's committees, lob-

AFFORDABLE PORTABLE 
2-WAY RADIOS 

for security, maintenance, 
emergency-response, 

administration 
• Powerful Range 
• Metal Frame 
• Metal Controls 
• Multi-Channel 
• Low Price 
• Demo Program 

Call toll-free or write: 
T-Berry Electronics Corp. 

15 Technology Drive 
Fishers, IN 46038 
1-8CO-648-8683 

bying efforts, and legal support so 
that they would be as strong and ef­
fective as possible. I believe that we 
were effectual in fulfilling that goal. 
All of CLSA's committees were given 
an outline of their function and their 
interrelationship with other commit­
tees within CLSA. This information is 
now contained in a binder with other 
organizational material concerning 
the structure of CLSA. These binders 
will be given to every new officer and 
committee chairman each year. We 
now have a new lobbying firm, The 
Gualco Group, working for us. [See 
page 7 for an article introducing our new 
lobbyist. - Ed.] I have faith in their 
ability to represent our interests in a 
progressive and competent manner. 
We also have the legal counsel of our 
new law firm, Diepenbrock, Wulff, 
Plant & Hannegan. They will advise 
us concerning the "special civil 
exam" and the Board of Registra­
tion's implementation of that exam. 

Our networking with the Board of 
Registration, WFPS (WestFed), 
NCEES, NSPS, and ACSM has 
proven to be beneficial and effectual 
for CLSA and the land surveying 
profession. Without CLSA's willing­
ness to meet and discuss our views 
with other organizations, we would 
surely lose all ground we have 
gained over the past few years. 
Whether or not we completely agree 
with other professional, educational, 
and technical societies, we must not 
lose our ability to communicate with 
them. It is important to do what we 
can to resolve differences in a timely 
manner, before we are forced to do so 
before the Board of Registration or 
the state legislature. 

Though I will not have the privi­
lege of serving as your president this 
year, I still plan to serve CLSA in a 
supportive capacity as long as there 
is a need; I am committed to helping 
keep CLSA and the land surveying 
profession as strong as possible. © 
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Letters to 
the Editor 

Jeremy L. Evans, Editor 

1 

ON THE ISSUE OF 
CONTINUING EDUCATION 
I don't think we should em­
brace the proposed continuing 
education legislation simply on 

the merit that it is a statute in other states or because it 
contains the word education; nor should we reject it out of 
hand merely for seeming self-indulgent or because it 
contains the word legislation. I think the idea deserves 
careful consideration provided two protocols are empha­
sized; one is consumer payback, and the other is proper 
courtesy to the body of surveyors already licensed. In the 
former it is reasonable to expect proof that the statute 
will achieve results that are necessary to the public's 
wellbeing, and in the latter we are obligated to solicit and 
carry out majority opinion. 

It would be helpful to have a better "map" from the 
proponents, who have yet to zero in on the details con­
cerning this method of relicensure. They should publish 
a complete list of the curricula, the instructors, and, most 
importantly, the justifications for each before any serious 
discussion of the matter proceeds. 

Continuing education is a worthy goal and I hope that 
our professional organizations pursue it as a fundamen­
tal priority. 

Sincerely, 
Robert Lee McComb, P.L.S. 

IN OPPOSITION TO MANDATORY EDUCATION 
The letter in the Summer 1990 issue from Mr. Andrew 
Johnston did an excellent job of articulating the views of 
what, I suspect, may be close to the majority opinion of 
licensed surveyors. In addition, I am angered by the 
prospect of additional government regulation in an often 
absurd business environment, and I share Mr. Johnston's 
suspicion of the advocates motives. 

I urge all surveyors who have similar concerns to con­
tact their state legislative representatives and the CLSA 
to voice their opposition to any mandatory education as 
a prerequisite to license renewal. 

Dan Jahns, P.L.S. 
Surveying Services 

AMEN 
I say "Amen" to Mr. Johnston's letter in the Summer '90 
issue regarding compulsory education. You seem to be 
more interested in image than substance. To combat in­
competence and /or sloppiness, let's demand that local 
CLSA chapters police themselves. Peer pressure from fel­
low surveyors can be effective. (How about a reader's 
poll on the subject?) 

Sincerely, 
Stanley E. Siskey, P.L.S. 

"TRIAD" BOUNDARY 
RETRACEMENT 

ANALYSIS SOFTWARE 
(Formerly called TRST) 

SAVE TIME AND INCREASE PRODUCTIVITY, 
PUT THE POWER OF YOUR COMPUTER TO WORK. 

Surveyors fit record maps to found Monuments by comparing re­
cord & field inverses. "TRIAD" sorts through all the combinations of 
inverses and determines the best rotation & scale, and then fits the 
record to all of the monuments instantly. Detect bad points, hold 
points, throw out points, calculate final boundary coordinates and 
their probable errors. Bad points are detected 
and final boundary / ^ ^ P ^ ^ . coordinates with 90% 
errors are calculated, fi^r ^ \ v A summary report of 
all transactions is kept [m D C C T \ \ for the job file. 

FREE 
BROCHURE 

40 Day Trial 
IBM Compatible 

$295.00 

McGee 
Surveying & 
Consulting 

1826 Chorro Street 
San Luis Obispo, 

CA 93401 
(805)546-9314 

Santa Fe 
Software 
David Sexton 
P.O. Box 19243 
South Lake Tahoe, CA 95702 
916-541-5480 

D.C.A. • STAR'NET • TRIPODDATA • MAPTECH 

CALTRANS RESISTS TO THE END 
So you "Applaud Caltrans' requirement that all their party 
chiefs be licensed by 1994." Give me a break. Caltrans is the 
last state agency involved in land surveying to recognize the 
value of licensed land surveyors. Other state agencies re­
quired party chiefs to be licensed prior to 1982, while Cal­
trans resisted to the end. 

Caltrans was, and is, in violation of the rules and regula­
tions of the Department of Personnel Administration, Public 
Employees Relations Board, and the Board of Registration for 
Professional Engineers and Land Surveyors. 

Paul R. Ladyman 

Editor responds: I wish you had identified the "other state 
agencies" so we could give credit where credit is due. © 
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How To Vest 
Land Use Rights 
Without Commencing 
Construction 
By L. Paul Cook 
C.W. Cook Co., Inc. 

Y, E A R S A G O the Building In­
dustry Association was successful lob­
bying state legislators to enact a new 
California state law within the Subdi­
vision Map Act, known as the "vest­
ing tentative map." The law went into 
effect January 1, 1986, and covered all 
residential developments that were 
filed as such. On January 1, 1988, it 
also became effective for all subdivi­
sion, including commercial and indus­
trial projects, thereby covering all pos­
sibilities of new construction. 

The prudent developer today is 
utilizing this powerful tool to assure 
himself that the development rights 
he has today will remain intact 
throughout the life of the tract map, 
plus an additional period of one to 
two years after recordation of the fi­
nal map (depending on local laws). 

It is this author's opinion that the 
vesting tentative map is presently un­
derutilized and consultants are ex­
posed to high liability for not counsel­
ing their clients properly on the 
vesting tentative map rights. 

During this period of time when 
land use regulations are constantly 
changing and land use rights are al­
ways going down, and almost never 
up; many developers are missing out 
on one of the most powerful tools 
available to them today — the vesting 
tentative map. 

One is allowed to file a tentative 
tract map for just about any type of 
project that you could imagine. The 
State Subdivision Map Act allows fil­
ing for tentative tract map for condo­
minium purposes, resubdivision pur­

poses, reversion to acreage purposes, 
merger purposes, and subdivision 
purposes. If a valid reason for filing a 
tract map can be found, every devel­
oper has the right to file a "vesting" 
tentative map and thereby lock in to­
day's development rights for a sub­
stantial amount of time. 

In Los Angeles City a tentative tract 
map is good for an initial period of 
three years and may be extended for 
another three years. The vesting pe­
riod continues for one to two years, for 
a total of seven to eight years of locking 
in the development rights. That is 
longer than it took to go through high 
school and college, which was a sub­
stantial amount of time. 

Section 66474.2 of the Subdivision 
Map Act was amended in 1989 to 
change some of the requirements as 
follows: 

Except as provided below, the 
advisory agency shall apply only 
those ordinances, policies, and 
standards in effect at the date the 
local agency has determined that 
the application is complete. 

Unfortunately, starting January 1, 
1990, the time to start the 30-day re­
view period does not begin until the 
environmental negative declaration is 
issued or E.I.R. certified. 

Note that the agency has 30 days 
to determine whether or not an appli­
cation is complete for the purposes of 
this section and if it determines the 
application is incomplete after a refil­
ing of the case the agency will have 
yet another 30 days to determine if 
the case is then complete. 

The above restriction shall not 
apply to a local agency if before it 
has determined your application 
to be complete it has done one of 
the following: 

1. Either initiated proceedings 
by way of ordinance, resolution, 
or motion. 

2. Or published notice in a 
manner sufficient to notify the 
public of the nature of the pro­
posed change in the applicable 
general or specific plans, or zon­
ing or subdivision ordinances. If 
the local agency has complied 
with this section it may apply 
any ordinances policies or stand­
ards that are enacted or instituted 
as a result of those proceedings 
which are in effect on the date 
the local agency approves or dis­
approves the tentative map. 

In other words if the laws are not 
in effect at the day that your subdivi­
sion is going for approval those laws 
cannot be applied towards the deci­
sion of your case, and your vesting 
rights would preclude alteration of 
your conditions of approval regard­
less of the final outcome of changes in 
the law in the future. 

The other exemption from 
above is if the subdivision appli­
cant requests change in the appli­
cable ordinance in example of a 
requested zone change then only 
those policies or s tandards 
adopted pursuant to the appli­
cant's request shall apply. 

It seems prudent to me that every 
developer should file at least a tenta­
tive vesting map on every project con­
templated. This process is a very rea­
sonable cost for "land use insurance." 
Should the laws remain the same, 
there generally would be no need to 
record the final map and thereby 
avoid the expense. However, if the 
laws did change and the cost of com­
plying with the new laws would ex­
ceed the cost to record the final map 
the choice would be obvious. 

Protect yourself . . . because know­
ing is power. 

Editor's Note: Section 66474.2, as 
quoted above, is the author's 
paraphrase of the actual text of the 
section as contained in the Subdivision 
Map Act. If you would like to order a 
copy of the Act for your own refer­
ence, turn to the "Publication Order 
Form" on page 34. © 
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CLSA Retains 
New Legislative 
Advocate 

CLSA HAS RETAINED The 
Gualco Group as our legisla­
tive advocate for 1991. Our lob­
byist, Denise Delmatier, pos-

Denise Delmatier sesses a wide background in 
legislative, political, and regu­

latory affairs. Ms. Delmatier — who serves as a member 
of the government relations team of The Gualco Group 
— came to the firm as a previous employee of over three 
years with Heron, Burchette, Ruckert & Roth well. 

Ms. Delmatier's most recent public employment posi­
tion was with California State Assemblyman Dan Hauser 
(D-Arcata) where she served as legislative assistant. Her 
assignments included staff responsibility for the manage­
ment of all subject areas for the Assemblyman's legisla­
tion both in the Capitol and district offices, including the 
areas of local government, natural resources, agriculture, 
coastal resources, crime, state government, education, 
health and mental health, small business, timber /forest 
practices, senior citizens, insurance, legal/judicial, and 
women's issues. 

Before joining Assemblyman Hauser's staff, Ms. Del­
matier served as legislative assistant in a Sacramento leg­
islative advocacy/public relations firm. © 
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California 
Streets 
By Dan Krieger 

ALMOST EVERY driver has been 
frustrated by the street plan of one or 
more of California's cities and towns. 

California is famous for some of the 
most crooked roads in the world. 
These range from short sections of 
roadway such as San Francisco's 
Lombard Street to our own Highway 
One north of Cayucos and north of 
Mill Valley. But these lanes, back-
roads, and highways are a cinch when 
compared to the street plan of some of 
our cities. I recall my frustrations as a 
novice driver trying to find a way 
across San Francisco's Market Street. 

The street layout of many of the cit­
ies in coastal California is confusing to 
visitors from other parts of the United 
States. The Continental Congress' 
Northwest Ordinances of 1784 and 
1787 prescribed a grid plan with 90° 
intersections. While these can be found 
in many San Luis Obispo neighbor­
hoods, the Broad Street-Santa Barbara 
Street axis defies the comprehension of 
many tourists to our county seat. 

But we are more fortunate than 
other regions. The streets of Santa 
Barbara, Los Angeles, San Francisco, 

and San Diego frustrate even long­
time residents. Many of the offending 
streets — such as State Street in Santa 
Barbara, Market Street in San Fran­
cisco, La Brea in Los Angeles, Wash­
ington in San Diego, and our own 
Broad Street-Edna Valley Road — 
were well-used cow trails long before 
the first surveys were made. The sur­
veyor had to confirm prevailing usage. 

William Rich Hutton, the first sur­
veyor in our region, had a great deal 
of experience in relating cowpaths to 
a grid plan. Two years before starting 
his work in San Luis Obispo county, 
Hutton served as assistant to Lieuten­
ant E.O.C. Ord in laying out the 
streets of Los Angeles. 

Edward Otho Cresap Ord, a West 
Point graduate, came to California 
during the war with Mexico. He was 
a grandson of England's King George 
IV by that scandal-ridden monarch's 
mistress (and later morganatic wife), 
Mrs. Fitzherbert. Hutton wrote "We 
commenced [the survey] last Monday, 
and have gone from the [Old Plaza] 
church to the last house on main 
street, about 1V2 miles." 

The last numbered street to the south 
of the grand pueblo of Los Angeles was 
Eighth Street, but Ord's map went out 
into the pasture lands as far as Pico 
Boulevard and as far west as La Brea, 
'Tar Street," and La Cienega, "Swamp 
Street." What is now Figueroa was 
called Calk de Los Chapules, "Street of 
the Grasshoppers." In the dry years, 
the locusts would leave the cienegas 
and move towards the El Aliso vine­
yards of Senor Jean Louis Vignes, just 

1 east of what is now Union Station on 
Alameda Street. Just as critical bounda­
ries have been drawn for today's Medi­
terranean Fruit Fly, so too was Calle de 
Los Chapules the line at which early 
angelenos began to worry about the fate 
of future vintages from California's 
first commercial winery. Ord's work in 
Los Angeles made William Rich Hut­
ton a veteran surveyor of Mexican 
pueblos by the time he came to survey 
San Luis Obispo in 1853. 

Other cities did not fare so well. 
Competent surveyors were in short 
supply in early-American California. 
Santa Barbara was unlucky in its 
choice of a sea captain named Salis­
bury Haley. 

The military district of California 
was rapidly moving towards state­
hood in the spring of 1850. The major 
pueblos tried to get a head start on the 
anticipated real estate boom by having 
official surveys made. The ayun-
tatniento, or city council, passed an or­
dinance for surveying the old pueblo's 
streets from the mission to the water­
front, and from the mesa bluffs to the 
Mission Ridge or Riviera district. 

Salisbury Haley was the captain of 
the coastal schooner Sea Bird which 
was tied up in Santa Barbara's harbor 
for repairs. When Haley heard of the 
ayuntamiento's interest in a survey map, 
he made an offer to carry out the task 
for only $2,000. The next time that the 
Sea Bird put into port, Haley was told 
that his bid had been accepted. 

Haley had some experience as a sur­
veyor. Unfortunately, his "Gunter's 
Chain" had suffered major rust dam-
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age from many years of travel over the 
salty seas. The chain had orginally 
been made of one hundred links of 
mild steel wire, each approximately 
eight inches in diameter. The links 
were joined by smaller wire rings. The 
chain was supposed to be four rods, or 
66 feet, in length. That way, ten square 
chains equaled one acre. 

Many of the connecting rings on 
Haley's chain had rusted away. The sea 
captain had replaced them with raw­
hide thongs. Rawhide was a favorite 
"bonding" material in early California. 
It was great for strength, such as in 
tying the oaken or pine cross beams to 
the upright poles in raising an adobe. 
But on Haley's "Gunter's Chain," the 
rawhide swelled when it got wet in the 
Santa Barbara rains. It shrank in Santa 
Barbara's blistering sunlight. The chain 
grew longer on dew covered mornings 
and shorter in the afternoon warmth. 

The situation was made worse 
through Haley's decision to orient his 
map to the cow path that became State 
Street rather than the cardinal points of 
the compass. Some records suggest 
that he wanted the survey to align itself 

with the walls of the Casa de la Guerra, 
the home of Santa Barbara's leading 
citizens for two generations. 

Salisbury Haley's map looked fine 
on paper. The pueblo was a perfect 
grid. Each street was exactly sixty feet 
in width. Each block was four-hundred 
and fifty feet on all four sides. Each 
corner was marked by a neat redwood 
stake. The city fathers were pleased. 

Haley collected his $2,000 fee. On 
March 1, 1851, he sailed off aboard 
the Sea Bird. 

It took some months to discover the 
gross errors. A rash of civil litigation 
prompted by boundary disputes made 
a judicial inquiry necessary. City Judge 
J.F. Maguire astounded the city counci 
by reporting that in a short 2 / 2 miles, 
State Street wandered "more than 45 
feet off its 'true' course" on Haley's 
map. Not a single block was found to 
have exactly 450 feet on any of its four 
sides. Instead, they varied from 457 to 
464 feet. It seems that Captain Haley 
preferred to work in the dew mornings 
rather than in the heat of the day. Or 
perhaps he was merely a generous 
man with figures. © 

GOVERNOR'S VETO 
MESSAGE ON SB2503 

I AM RETURNING Senate Bill No. 
2503 without my signature. This bill 
would change the grading method­
ology on the second division of the 
civil engineer's examination so that 
passage of the seismic safety por­
tion of the exam would no longer 
be required for licensure. 

The seismic safety portion of the 
examination was added to the civil 
engineer examination in California 
to ensure adequate knowledge in the 
design of structures intended to 
withstand the impact of earth­
quakes, which are a fact of life in our 
state. Relaxing the standards to al­
low applicants to become California 
registered engineers without suc­
cessfully completing the seismic and 
engineering survey portion of the ex­
amination would not only set a bad 
precedent for other professions li­
censed in the state, but could ulti­
mately have an adverse impact on 
our ability to ensure greater safety 
for Californians during earthquakes. 
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Mistakes to Avoid 
When Calling a Meeting 
IN EVERY BUSINESS, a full-fledged 
meeting is the best way to share infor­
mation, brainstorm, make decisions, 
solve problems, and get the feedback 
you need. However, meetings have 
acquired a bad reputation as time and 
money wasters. In a recent survey, 
business executives estimated that 
they spend two to three hours of each 
workday in meetings. 

Let's assume you've weighed your 
options and decided a meeting is the 
way to go. You can make it produc­
tive, efficient, and satisfying for all 
concerned by following these tips: 

O Don't invite the wrong people. 
Too many participants—or inappro­
priate ones — are sure to sink a work 
group. Include only people whose ex­
pertise is useful, or those who need 
the information. Otherwise, valuable 
time may be wasted explaining things 
to those without the background to 
understand what's going on. 

O Avoid going in the cold. A meeting 
moves better when people are pre­
pared. For the meeting leader, this 
means setting an agenda that clearly 
states the meeting's goal, finding a suit­
able conference space, and arranging 
such things as audio-visual materials, 
pens and paper, and refreshments. If 
help is needed, delegate. Agendas and 
background material should be sent to 
participants ahead of time so they'll be 
ready to contribute. 

O Don't waste time. A sloppy meet­
ing is unproductive and stirs resent­
ment in those whose time is squan­
dered. Your meeting should start and 
end as scheduled, have a clear pur­
pose, and conclude with a decision — 
even if it's a decision to hold another 
meeting. Try to limit your meeting to 
an hour or two, at most. 

O Appoint a leader. A meeting with­
out an appointed leader will likely go 
around in circles. One person, usually 
the one who calls the meeting, must 
keep things on track; however, too 
much authority turns attendees off. 
Observe this rule: Moderate, don't 
dominate. 

O Allow room for play. Because 
you're there to do a job doesn't mean 

you can't enjoy it. Researchers say 
groups given time to get comfortable 
with each other get more done. So 
take time for introductions, casual 
discussion, and a joke or story to 
break the ice. Refreshments could be 
offered. If the meeting is more than 
two hours, a break is a good idea — 
but make it clear what time you ex­
pect people back. 

O Don't let disputes get out of hand. 
Meetings may involve highly-
charged topics that brings strong re­
actions — risky new ideas, budget 
cutbacks, and so on. Though you 
want different voices to be heard, 
open disputes can derail the process 
and make everyone uncomfortable. 
Serious differences should be cut off 
and settled privately later. 

O Using the wrong tools for the job. 
Depending on how they're used, 
audio-visual aids can brighten a meet­
ing or bore it to tears. A lengthy slide 
show will put your audience to sleep. 
That's why some experts advise against 
turning lights off for more than 10 min­
utes at a time. But aids that are rele­
vant, imaginatively produced, and 
skillfully used can enhance a meeting. 
Options include slides, videos, chalk­
boards, flipcharts, and handouts. Tips: 
Use color rather than black and white, 
if possible; and make presentation 
boards 30" x 40" or larger. 

O Don't let the sizzle fizzle. Even the 
most enthusiastic brainstorming ses­
sion can fizzle out when participants 
return to their desks. To maintain the 
momentum that a good meeting gener­
ates, have someone take notes. Use 
these in a post-meeting report for dis­
tribution to all participants. It should 
summarize the meeting, restate its out­
come, and outline the actions expected 
of each participant. Then follow up 
with the people involved to make sure 
things are going as planned. 

A successful meeting can be a big 
help in bringing members of your 
staff together and functioning like 
team. Morale and productivity will 
improve and staff will be encouraged 
to come forth with ideas of their- own. 

— Paul A. Cuomo, P.L.S. 
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1-280 Survey Data 
Reveal Seismic 
Distortion 
By James S. Kor 
Sr. Vice President, Towill, Inc. 

SHORTLY AFTER the Loma Prieta earthquake hit the Bay 
Area last year, Caltrans officials assessed the condition of 
the damaged freeways and shut down those that posed 
hazards. The agency then contracted with consultants and 
construction firms to begin a more detailed analysis of the 
extent of damage, and to propose methods and estimate 
costs for remediation or reconstruction. 

Towill, Inc., a San Francisco-based surveying firm, was 
awarded a contract through Perini Corporation to look at 
approximately one mile of Interstate 280 where it passes 
through the Bayshore District of San Francisco. The assign­
ment was to verify the exact location of columns, determine 
how much deflection, if any, was caused to each of the 
approximately 125 columns by the quake, and then inde­
pendently substantiate the exact location of reinforcing bar 
within the poured-in-place columns. 

When the agency contracted for this work, the initial intent 
was to make repairs rapidly by one of several methods: 
placing steel "cans" filled with grout around the columns 
and welding them into place, or by bolting one-inch steel 
"collars" through the columns and box girders and tying 
them, using pre-stressed rods, transversely across the free­
way, and by longitudinal bracing using pre-stressed rods. 
Subsequently, the agency determined that these techniques 
were not optimum for the level of repair required, and to 
accommodate other structural concerns. However, Towill's 
work will be available to the agency for use by future consult­
ants for remediation and repair. 

Because Caltrans wanted to have the freeways repaired 
and functional as quickly as possible, Towill completed the 
work in approximately four months by putting a team of 
eight to ten people on it for six and seven days a week, 
starting in mid-May 1990. 

The survey team employed three-dimensional coordi­
nates to define and describe the horizontal and vertical 
conditions. The shape of the columns themselves made it 
difficult to use conventional surveying techniques; instead 
of being rectangular, the columns had a 45-degree chamfer 
on each edge. Furthermore, the chamfers differed in size; 
while most were approximately two inches, some were 
only one inch long. In addition, although one critical calcu­
lation consisted of the point where the column met the 
bend, approximately 30 feet above grade, surveyors could 
not get access to that point. 

To address these constraints, Towill designed aluminum 
right-angle jig mounts for reflectors used with their Wild 
T2000 EDM Total Station. These jig mounts allowed Towill 
surveyors to locate the corners of the columns at four foot 
vertical increments, and completely eliminated the problem 

of the chamfered corners. In the first three weeks on the 
assignment the team took approximately 6000 shots to ac­
curacies on the order of 1/8 inch on all columns. This data 
was developed to address the condition of the columns for 
position, plumbness, twist, and elevation. These data 
points were processed in the Towill office; the resulting 
three dimensional coordinates were used by other Perini 
subcontractors to fabricate, and then position, steel compo­
nents of this retrofit repair. 

This initial phase of work was followed immediately by 
the need to tie in and reference the existing reinforcing steel 
in the structures. A Perini subcontractor moved onsite to 
find the steel with magnetic locators. Towill surveyors then 
laid out the design grid for core drilling. When there was 
conflict between the existing bar locations and design grid, 
revised layouts were given to the driller. The as-drilled lo­
cations were surveyed at the completion of the core drilling 
phase in order to provide data to the fabricators of steel 
components for hole drilling. As the tolerances for this 
work were very stringent, accurate methodologies were de­
veloped for both the performance of field work and sub­
sequent office reports derived from the field work. 

Although little data exists as to the dimensional state of 
the columns prior to the earthquake, the survey effort by 
Towill provided very timely, accurate information for the 
repair work being constructed. 

James S. Kor is chief surveyor and manager of the Survey Department at 
Towill, Inc., a position he has held since 1969. He is a licensed land 
surveyor in 13 states and has substantial experience in most surveying 
disciplines including geodetic, control, boundary, site, utility, construc­
tion, inspection and hydrographic surveying. © 
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"Go Ahead" 
Survey Control 
Systems to Build 
GIS/LIS Systems 
ABSTRACT 
The economics of constructing geo­
detic survey control systems to support 
Geographic Information Systems (GIS) 
and Land Information Systems (LIS) 
presents special challenges for the pri­
vate land surveying company, the 
small county, and the small city survey 
department. The typical budget is in­
adequate for financing the comprehen­
sive "All at Once" area-wide survey 
control network often recommended 
by GIS vendors and in the literature. 
This article presents the concept of a 
"Go Ahead" survey net being a phased 
approach to the development of survey 
control networks of known precisions 
by accumulating raw survey measure­
ments made during day-to-day opera­
tions in a computer database. The da­
tabase is periodically processed in the 
ellipsoid of choice and then adjusted 
using least squares techniques. Over 
time, the quantity and quality of survey 
field measurements increases in the 
database, allowing the coordinates of 
each data point to evolve in positional 
accuracy. 

INTRODUCTION 
This presentation will focus on a sin­
gle component, the survey control 
network, which is the framework that 
all other data in the GIS is attached to. 
The problems associated with this 
component are typical of those found 
in the other components of the GIS. 

"All at Once" GIS 
An "All at Once" GIS can be de­
scribed as a comprehensive GIS sys­
tem in which all the components of 
the system are brought together at 
one time with one uniform standard 
of accuracy. This "All at Once" ap­
proach has very high front end costs 

for planning, development and imple­
mentation and is somewhat risky in 
that predicted goals may prove to be 
out of reach once the project is initi­
ated. For the GIS to be effective, the 
final accuracy requirements and de­
gree of difficulty of the task to be un­
dertaken must be correctly estimated. 
Any group trying to build such a 
GIS/LIS database has many difficult 
choices to balance. Often, there is a 
downstream realization that the de­
sired level of accuracy for the final 
comprehensive product cannot be at­
tained due to budget realities. It is 
very easy for the project developers to 
find themselves in a situation where 
they choose to accept a less accurate 
system in order to at least have a com­
prehensive, low-accuracy product 
rather than settle for only a portion of 
the original project area at the original 
desired accuracy. 

"Go Ahead" GIS 
The process of developing a "Go 
Ahead" survey control network in­
volves the blending together of differ­
ing types of measurements from di­
verse sources with varying quality 
and accuracy standards to create an 
economical end product adequate for 
the needs of a particular GIS. A "Go 
Ahead" GIS system is designed from 
the beginning as an evolutionary sys­
tem. The designers focus on the iden­
tification of the most necessary data 
components required of the initial 
system rather than on a correct guess 
as to the final system components and 
their associated accuracy. Each ele­
ment of information in a "Go Ahead" 
system is a database "object" subject 
to refinement over time in both posi­
tion and description. This evolution­
ary approach means that the database 

will take longer to build than an "All 
at Once" system. 

SURVEY MEASUREMENTS 

Standards and Specifications 
A classification standard is a more or 
less arbitrary rule used to classify 
geodetic control and is based on accu­
racy. Standards arise from the need to 
define the quality of a coordinate or 
dataset and are simply a mechanism 
for quality assurance; they have the 
interesting quality that they are com­
pletely general and can be used to 

A "Go Ahead" GIS 
system is designed from 

the beginning as an 
evolutionary system. 

classify new types of instruments and 
techniques. Standards define accu­
racy, and the intercomparision of data 
is used to measure opinions of accu­
racy. In other words, the end user 
doesn't want just a coordinate, they 
want a coordinate of appropriate qual­
ity; the problem is therefore to quan­
tify opinions of quality. Standards are 
defined as the minimum accuracy nec­
essary to meet specific objectives, and 
in the future will be based less and 
less on the capability of electronic 
equipment measuring systems. 

Specifications are field methods de­
signed to meet a required standard 
and typically control the precision of 
measurements. Therefore, specifica­
tions tend to measure precision. 
Specifications are a distillation of pro­
cedures that have been followed 
which produced surveys of particular 
qualities, and are rules of thumb 
combined with error propagation. 
Specifications vary with the instru­
ments (measuring systems) being 
used, and are essential to promote 
conduct of field operations and facili­
tate classification of surveys. Field re­
ports and experience are the basis for 
development of specifications. Speci­
fications are developed as part of an 
evolutionary process and are imple­
mented as a set of rules derived from 
the experience gained in successful 
past efforts to achieve a classification 
standard. 

CONTINUED ON PACE 14 
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GIS/LIS Systems . . . 
CONTINUED FROM PAGE 12 

Definitions for accuracy standards 
and specifications continue to un­
dergo rapid evolution to compensate 
for the rapidly changing nature of 
new cutting-edge technology 

Standards Based Mapping 
(Static Data) 
The traditional map sheet carries little, 
if any, information about the raw data 
from which the map was compiled 
and is intended as a representation of 
a portion of the real world. Since the 
end user does not have access to the 
actual underlying raw dataset used to 
create the map, the practical result is 
that the map can achieve a classifica­
tion standard only as high as the least 
accurate information in the map. A 
typical approach to the design of a tra­
ditional map would be to ask, "What 
would be the ability of a person to de­
rive information by measuring with a 
scale or digitizer on a particular scale 
map?" — then insure that this mini­
mum level of expected accuracy is 
achieved in the final product. This cre­
ates instant problems in a Computer 
Aided Drafting (CAD) system where 
scale changes are trivial functions of 
the system. All that a minimum stand­
ard guarantees is that the worst infor­
mation displayed on the map is no 
worse than a particular level of accu­
racy. It says nothing of the accuracy of 
other information in the map which 
may exceed the "floor" (minimum ac­
curacy standard) of the map. 

A dataset or measurement that does 
not have an associated estimated or 
known standard error is "static" data. 
A typical example would be the type of 
data storage found in surveying or en­
gineering coordinate geometry pro­
grams. It is very difficult to use this 
type of data for anything other than 
coordinate generation for local "flat 
world" design and boundary resolu­
tion problems. This is typical of a 
standards-based mapping system 
where the attempt is to have measure­
ments of a uniform minimum accuracy. 
The quality of the final mapping or GIS 
product is then determined by those 
measurements in the system with the 
lowest accuracy. These same minimum 
accuracy datasets and /or measure­
ments control the final classification 
standard of the product notwithstand­
ing that there may also be measure­

ments with much greater accuracy con­
tained in the final product. 

Object Based Mapping 
(Dynamic Data) 
A dynamic measurement has, at a 
minimum, a linked data record that 
contains an estimated or known 
standard error with an associated 

Storing and merging 
existing and new raw 
survey measurements 

with their 
associated standard errors 

permits the 
periodic readjustment 
of the entire database 

causing the 
oordinate opinion 

of a physical object 
in the digital database 

to be refined over time. 

level of confidence. The practical re­
sult of using dynamic data is that 
each measurement in the database 
can contribute to the final adjusted co­
ordinate position in proper propor­
tion to the measurement's known or 
assigned quality (weight). Databases 
that contain this fundamental piece of 
information for each measurement or 
dataset can safely contain data from 
varietal sources such as deeds and 
maps, and different measurement 
methods such as stadia distance, com­
pass azimuth, chain, transit, steel 
tape, theodolite, edm, and geoceiver 
(GPS). Storing and merging existing 
and new raw survey measurements 
with their associated standard errors 
permits the periodic readjustment of 
the entire database causing the coor­
dinate opinion of a physical object in 
the digital database to be refined over 
time. 

BUILDING "GO AHEAD" SURVEY 
CONTROL NETS AND DATABASES 

Requirements are: 
1) a geodetic coordinate system to tie 
together projects across significant 
geographic areas. Currently, there are 

no coordinate geometry programs 
that correctly deal with geographic 
coordinates (inverse, traverse, etc). 

2) the data of individual projects 
must be accumulated in such a way 
that these datasets can be merged 
with the main dataset. 

3) feedback as to the quality of the 
data or coordinates displayed on com­
puter printouts, listings, and visual 
displays is essential. This is a constant 
headache for both the office and field 
surveyor since there is always mixture 
of data of varying quality in every sur­
vey, and computer coordinate print­
outs normally do not provide any hints 
as to quality. 

4) the ability to incorporate exist­
ing data sources as represented by ar­
chived field books, deeds, unrecorded 
maps and recorded maps. 

5) the ability to support the analy­
sis of measurement techniques as an 
aid in the development process of 
constructing, tracking, testing, and 
evolving standards and specifications 
to meet the particular needs of the 
GIS, as well as supporting ongoing 
monitoring for quality control. 

Solutions: 
The solution to implementing some of 
the above requirements is to use a 
measurement database that is then ac­
cessed by a geodetic least squares ad­
justment computer software package. 

This software: 

1) reduces the complexities of geo­
detic data reductions to simply an­
other daily task and is no more diffi­
cult to run than a CAD or COGO 
package. 

2) is able to perform adjustments 
in more than one geodetic datum. 

3) allows the storage of raw survey 
data of varying quality from diverse 
sources in a common database, and 
also allows manipulation and man­
agement of this data. 

Storing raw measurements is an ab­
solutely necessary feature. After all, 
the actual measurements don' t 
change; it is the manipulation of the 
data required by a particular geodetic 
datum that varies. 

4) allows the surveyor to link the 
estimated or known quality of the 
survey measurements and the result­
ing coordinates during, or after, initial 
data entry. 
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5) allows the exchange of data with 
other databases. 

6) provides presentation quality 
printouts and graphics. 

7) provides a survey network pre­
analysis mode by utilizing the digitiz­
ing capability of a pen plotter or digit­
izer. Maps or aerial photos can be 
used for preliminary layout and test­
ing of proposed survey network con­
figurations and specifications. 

These computer software tools, 
combined with normal survey sys­
tems and techniques, would enable: 

1) the ability to run a survey net­
work or several unconnected net­
works with all of the data stored in a 
common database. 

2) maintaining varying local and 
geodetic datums with a single data­
base. This allows the continuance of 
traditional surveying for boundary so­
lution and projects on local datums 
until such time as connections are 
made to the federal control network. 
The data is rerun and new coordinates 
generated in the appropriate geodetic 
coordinate system. 

3) ability to reuse prior measure­
ments in new projects. Stored meas­
urements are still valid even though 
some of the prior physical traverse 

and network points may have been 
destroyed or are now inaccessible. 

ADVANTAGES OF OBJECT- VS. 
STANDARDS-BASED DATABASES 
The advantage of "Go Ahead" survey 
control systems based on object-based 
database concepts are: 

1) defined, achievable, short-term 
goals that are easier to integrate into 
normal operating budgets. There will 
be a tendency to favor the most press­
ing current needs, rather than trying 
to guess at long range needs, trends, 
and capabilities. 

2) the evolutionary approach that 
takes advantage of continuing techno­
logical advances and corresponding 
lowered costs of data acquisition. 

3) a longer time frame allowing 
considerable flexibility to adjust tech­
niques and goals as needs evolve and 
change. 

4) accountability and responsibil­
ity for each data element by linking 
data attributes to each raw data ele­
ment, such as: 

a) source of data, 

b) time of creation, 

c) time-date stamp of last access, 
and 

d) a statement of intended use at 
the time of creation. 

5) mixing of weak and strong data 
elements and varietal types of data. 

6) an estimated or known level 
quality for each raw data element or 
dataset (standard error with confi­
dence level). 

7) all the advantages of a custom 
system while retaining the ability to 
exchange data with other custom-
designed systems by maintaining the 
history of data collection, and stand­
ard errors of the datasets. 

In contrast, a standards-based sys­
tem does not have mechanisms to in­
corporate: 

1) raw data and associated attrib­
utes 

2) data quality, with the result that 
the database will constantly be out­
grown by the new capabilities of rap­
idly evolving technology, com­
pounded by increasing user queries 
for clarification about conflicts in the 
datasets of the database. This is 
inevitable since the original construc­
tion of the database only addressed 
minimum accuracy for data, and little 
else. 

© Copyright 1990, Land Data Services, Inc. © 

SURVEYORS SERVICE COMPANY 
Serving The Land Surveying Industry 

Since 1946. 

• Full Line of Surveying Instruments 

. Largest Inventory of Field Supplies 

• Unbeatable Service and Repair Department 

3 Convenient Locations To Serve You. 
SACRAMENTO 
800 423-8393 

Surveyors Service Company 
4135 Northgate Blvd. #2 
Sacramento, CA 95834 
916 921-1556 

COSTA MESA 
800 432-8380 

Surveyors Service Company 
General Offices and Main Warehouse 
2942 Century Place / P.O. Box 1500 
Costa Mesa, CA 92628-1500 
714 546-0606 FAX 714 546-9724 

SAN DIEGO 
800 942-4949 

Surveyors Service Company 
5725 Kearny Villa Rd., Suite D 
San Diego, CA 92123 
619 541-0932 

Spring 1991 The California Surveyor 15 



The Role of the Boundary Surveyor 
In the Legal Aspects of 
Possession, Title, and Ownerships 
By Michael R. McGee, P.L.S. 

/ / W H A T A R E bounda­
ries?" is a question of law; "Where are 
boundaries?" is a question of fact. The 
question for the court to decide is, 
"What boundary defines the limits of 
an owners rights?" And the fact for 
the surveyor to determine is where 
the boundaries are located and what 
rights may be established. 

The court reserves unto itself the 
right to decide the meaning of a 
boundary when necessary, and dele­
gates to the surveyor the authority to 
interpret the facts and determine 
where boundaries are located. In the 
process of determining boundaries, 
the surveyor observes possession, de­
termines record title, and offers an 
opinion of ownership. The surveyor is 
not usually a lawyer, nor educated in 
the law per se; however, in practice he 
is often required to apply the law as it 
relates to boundaries, and inevitably 
advise the public of its possible ef­
fects. The courts recognize the bound­
ary surveyor as an expert and takes 
notice of their opinions in settling the 
"question" as to what line defines 
ownership. This delegation of author­
ity is referred to as the quasi-judicial 
capacity of the land surveyor. 

This capacity is stated in The Judicial 
Functions of the Surveyor by Chief Jus­
tice Cooley of the Supreme Court of 
Michigan in 1885 (reprinted in ACSM 
Surveying & Mapping, April /June 
1954). 

"Surveyors are not and cannot be 
judicial officers, but in a great 
many cases they act in a quasi-ju­
dicial capacity with the acquies­
cence of parties concerned; and it 
is important for them to know by 
what rules they are to be guided 

in the discharge of their judicial 
functions. 

"It follows that the boundary sur­
veyor requires an understanding 
of statute and case law as it re­
lates to possession, title, and own­
ership. This understanding is es­
sential to properly exercise their 
authority and act in their capacity 
as quasi-judicial officers of the 
court in determining the facts." 

POSSESSION, TITLE & OWNERSHIP 
The terms possession, title, and owner­
ship are used interchangeably to de­
scribe property rights by surveyors 
and the lay public. The following 
definitions will serve to clarify and 
provide for a common definition of 
their meaning. 

Open possession is defined in Black's 
Law Dictionary as "possession of real 
property in such a manner that any 
interested person can ascertain who is 
actually in possession by proper ob­
servation and inquiry." Evidence of 
possession, when occupied to, may be 
improvements such as fences, roads, 
ditches, and cultivation, or natural 
features such as streams and bluffs. A 
possession line may not be a mutual 
line if only one owner is actually in 
occupation. Possession and occupa­
tion can be synonymous in terms of 
exercising physical control over land. 

Title is defined in Black's Law Dic­
tionary as "the means whereby an 
owner of land has the just possession 
of his property; the union of all the 
elements which constitute ownership; 
the right to ownership in land." West's 
Words & Phrases states, "For practical 
purposes the word title means the 
provable right to own particular 
property and, in its broader sense, in­
cludes the proof by which that right 
may be established." 

A deed is written evidence recogniz­
ing title and used to convey the "right, 
title, and interest" in real property. A 

deed does not constitute title in itself; 
title rests in the owner and includes 
Written and Unwritten Rights. 

The Statute of Frauds requires that 
the conveyance of real property must 
be based on a written document. Fur­
thermore, it is preferred that these 
documents (deeds) be recorded so as 
to impart Constructive Notice to all 
concerned parties. In California, a 
deed need not be recorded to be valid, 
but a recorded deed will usually take 
precedence over an unrecorded deed 
regardless of the date of execution. 

In the context of boundaries, we 
can define the record title boundary as 
the written title which is based on re­
corded deeds. Restated, the record ti­
tle boundary describes that portion of 
ownership based on written rights. 

Surveyor's locate the record title 
boundary based on recorded deeds 
which vest in the owner certain rights 
and describes the land. Only the pre­
sent status of the record title, at the 
time of survey, is meaningful. A cur­
rent title report, or chain of title, is es­
sential to insure that the clients written 
ownership rights have not been super­
seded by conveyances and acquisitions 
subsequent to his original purchase. 

Ownership is defined in Black's Law 
Dictionary as "the collection of rights 
to use and enjoy property, the right to 
convey to others; the complete do­
minion, title, or proprietary right"; 
and perhaps most important, "the 
right by which a thing belongs to 
someone in particular, to the exclu­
sion of all others." Possession and ti­
tle are evidence of ownership. 

In the context of boundaries, owner­
ship can be defined as the legal limits 
of the owners rights, which are the 
combined written and unwritten 
rights as would be adjudicated by a 
court of law. The surveyor is usually 
able to determine the extent of the 
written rights based on the instru­
ments of conveyance, but is limited to 

CONTINUED ON PACE 18 
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offering a qualified opinion of the 
possible existence of unwritten rights. 

WRITTEN RIGHTS 
The "Quasi-Judicial capacity" of the 
land surveyor refers to the application 
of the law in determining the record 
title boundary. It is this aspect of 
boundary law that surveyors should 
be willing to exercise their authority 
and offer opinions. 

Locating the record title boundary 
locates the extent of the owners re­
corded Written Rights, not necessar­
ily the extent of Ownership. 

The determination of record title 
boundaries are based on Rules of 
Boundary Location which are Rules 
of Law. Understanding the law is pre­
requisite to fulfilling our responsibili­
ties and bridging the gap between the 
courts and the public whom we serve. 

Some rules are straightforward, 
where others are quite abstract and 
require case studies to understand 
their application. Consider the follow­
ing rules taken from statue and case 
law and how they assist in the deter­
mination of Record Title Boundaries. 

The rules of interpreting de­
scriptions for superiority of calls 
are not only found in case law, 
but are included in the statute 
laws of California at Civil Proce­
dures Code Section 2077 & Gov­
ernment Code Section 23071, etc. 

The rule of junior/senior rights 
is well-established in case law. The 
junior parcel takes excess or defi­
ciency in the case of an overlap — 
you cannot sell what you don't 
own — and simultaneously cre­
ated parcels share proportionally. 

Examples of more abstract areas of 
the law available to us are: 

The court's position that the 
original intent of the buyer and 
seller is paramount. In a deed, in­
tent is the meaning of the writ­
ing. For example, an old fence is 
located on, or near, the north line 
of the southeast 1 /4 and a gran­
tor owns on both sides of the 
line. The grantor and grantee 
come to an agreement. Sub­
sequently a deed is prepared by a 
third party without benefit of a 
survey. The deed calls "along the 

north line of the southeast 1/4." 
The meaning of the writing may 
refer to the fence or to the correct 
location of the north line of the 
southeast 1/4, depending on the 
actual agreement between the 
parties at the time. The intent of 
the grantor and grantee may be 
born out by evidence extrinsic to 
the deed. The above example is 
the general basis for a boundary 
by "practical location" where the 
fence was the intended boundary, 

When surveyors gather 
evidence, interpret deeds 

and documents, apply 
rules of law, and render 

opinions based on a 
preponderance of 

evidence, they act in a 
Quasi-Judicial Capacity. 

discussed later. If the intent of the 
conveyance and description is 
known, or can be reconstructed, 
then the boundary is known. The 
court states in Walsh vs. Hill, 
38Cal.481 " . . . . The only rule of 
much value . . . is to place our­
selves as nearly as possible in the 
seats which are occupied by the 
parties at the time the instrument 
was executed; then, taking it by 
the four corners, read it." 

Extrinsic evidence is defined as 
external evidence or that which is 
not contained in the body of the 
document and is used to explain 
ambiguities, resolve conflicts, ex­
plain latent defects in deeds, and 
determine the intent. The courts 
stated in 66C.83 and 82C.497, 
"under the rule of that is certain 
which can be made certain," ex­
trinsic evidence is allowed to ap­
ply or give effect to descriptions. 
Extrinsic evidence can be found 
in the chain of title, adjacent de­
eds, maps, found monuments, 
lines of possession and, to a 
lesser degree, in parol testimony. 

A small gap or hiatus of no 
practical value or use may be 
given to the appropriate parcel if 
the intent of the writing is obvi­

ous. The evidence and circum­
stances must show that there is 
no intent by the original grantor 
to reserve the strip. In 2540R594, 
506P2,686 (1973) the court stated, 
"We have adopted a policy 
against construing conveyances 
so as to create strips of land the 
title to which would otherwise 
remain in abeyance for long peri­
ods of time." California courts 
have stated in 250C.A.2d248 
(1967), 'The law of real property 
abhors the proliferations of gores 
and strips under separate owner­
ship and strongly favors a policy 
which passes title of adjoining 
strips to purchaser of abutting 
property at time of his acquisi­
tion." Application of this rule by 
the surveyor is limited to the ob­
vious. For example, a deed con­
veys a subdivision lot described 
by metes and bounds. The deed 
calls "north 100', thence east," 
which agrees with the record 
map but lacks qualification to the 
north line of the lot. A resurvey 
finds the lot to be 100.50' in length. 
The grantor did not own the lot to 
the north at the time of original 
conveyance and the deed on the 
north side is qualified to the lot 
line. It appears in this simplified 
example that the 0.50' gap was in­
tended to be included in the con­
veyance by the grantor. If the re-
survey found the lot to be 105' in 
length then it probably remains for 
the owners to remedy the situation 
through a quiet title action. 

The surveyor applies the rules of 
law to the evidence and circum­
stances surrounding a boundary to re­
solve ambiguities and form a cohesive 
and consistent argument based on the 
preponderance of evidence. This is 
necessary and consistent with the 
court doctrine which requires civil 
cases, such as boundary disputes, be 
decided based on the theory of major 
probability or a Preponderance of 
Evidence. 

Thus it follows, when surveyors 
gather evidence, interpret deeds and 
documents, apply rules of law, and 
render opinions based on a prepon­
derance of evidence, they act in a 
Quasi-Judicial Capacity. 

Given a sufficient deed and evidence 
of intent that satisfies the theory of ma-
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jor probability, it is for the surveyor to 
decide where is the Record Title 
Boundary; however, lacking evidence 
of intent, or a preponderance of evi­
dence to show intent, then the "ques­
tion" is for the court to decide. 

UNWRITTEN RIGHTS 
Experience and knowledge of the law 
will insure a correct determination of 
written rights; however, Unwritten 
Rights that may be implied by lines of 
occupation and possession are alto­
gether a different problem. 

A question of ownership arises 
when possession or occupation en­
croach on the record title or they over­
lap one another. An encroachment or 
overlap raises the question as to 
what Unwritten Rights may have 
been established by the historical use 
and the conduct of contiguous own­
ers. It is important to remember that 
the establishment of unwritten rights 
are dependent on what was in the 
minds of the parties, their actions and 
spoken words, as well as the facts on 
the ground. 

The establishment of an unwritten 
right boundary may occur by adverse 

possession, equitable estoppel, practical 
location, parol agreement and acquies­
cence. 

Adverse possession is where one 
exercises control over the dis­
puted land by actual, open, and 
notorious possession and must 
assert a hostile, continuous, and 
exclusive dominion thereover for 
the statue period of time. In Cali­
fornia either the taxes must be 
paid, or occupation be under a 
color of title, for five years. Al­
though adverse possession is 
nearly always mentioned as a 
cause for action it is not usually 
the basis for judgment. 

Equitable estoppel is a doctrine 
which prevents one from assert­
ing that which they denied, ex­
plicitly or implicitly, causing in­
jury to others. It usually occurs as 
a false representation or the con­
cealment of facts. 

Practical location is where a 
boundary is fixed by a grantor 
and grantee and the designated 
line is inconsistent with the 
boundary described in the deed 
and is usually discovered some 
time later. This is a mixed doc-
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trine where equity demands a 
line move to possession, but 
there is no clear legal reason. Eq­
uity is served when the court 
does the right thing or what is 
fair when existing law is not clear 
or does not fit the circumstances. 
(French vs. Brinkman, 60C2d547) 

Parol agreement is an oral agree­
ment between two parties to fix a 
boundary line, generally requir­
ing uncertainty (the true line 
must be unknown to the parties 
involved), mutual agreement on 
a new line, and possession or oc­
cupation. The agreement can take 
effect immediately or after a stat­
ute period of time. 

Acquiescence is agreement by si­
lence and contains elements of 
estoppel. It is an agreement im­
plied by lack of action for the 
statutory period as to a line of 
possession, which arises when a 
person who knows that he is en­
titled to impeach a transaction or 
enforce a right, neglects to do so 
for such a length of time that, un­
der the circumstances of the case, 
the other party may fairly infer 
that he has waved or abandoned 
his rights. 

California has combined Parol 
Agreement and Acquiescence into a 
doctrine where boundaries can be es­
tablished by Agreement and Acqui­
escence. An agreed boundary may be 
established deliberately, by acquies­
cence, or mistake and is usually bind­
ing on successors in interest to the 
properties. The five requirements as 
stated in 51C.2d702 (1959), 
240C.A.2d642 (1966), 82C.A.3d211 
(1978), 99C.A.3d691 (1979), and 
218C.A.3d887 (1990) are: 

1. Uncertainty — a lack of 
knowledge of the true line, re­
gardless of mistake, or that it 
may be ascertained by a proper 
survey. Dispute is not a require­
ment. Quoting from Cal Jur III, 
vol. 2, page 138, footnote 74, in 
reference to Roman vs. Ries 
259C.A.2d65, 66Cal Rptl20, "the 
word 'uncertainty' is used to con­
vey the idea that, at the time of 
the location of the division line, 
neither of the coterminous own­
ers knew the true position of the 
line on the ground . . . the fact 
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that it was founded on a mistake 
always appears, and must ap­
pear, or else there would be no 
occasion to invoke the doctrine." 

2. Agreement by both owners 
fixing the line. The agreement 
may be either expressed or im­
plied from the acts of the parties 
or acquiescence. Mere acquies­
cence in what the adjoining own­
ers mistakenly believe to be the 
true line, without the intent to fix 
a disputed or uncertain bound­
ary, does not amount to an agree­
ment. In recent years, the courts 
have looked at long acquiescence 
as an implication of an agree­
ment. Pra vs. Bradshaw 121C.A. 
2d267, Huddar t vs. Mcgirk 
186C386. 

3. Marking the line, as in build­
ing up to the agreed line; how­
ever, the line need not be marked 
on the ground if it can be deter­
mined, is clear to the parties in­
volved, and can be made clear to 
others. Occupation to the line is 
not always required. 

4. Statute of limitations requires 
five years of acceptance and ac­
quiescence except where a sub­
stantial loss would be incurred. 

In California, the law has evolved in 
such a way that inferences are allowed 
absent facts to the contrary to show 

uncertainty, agreement, and acquies­
cence. For example, substantial im­
provements or an old line of 
possession can imply acquiescence, 
and long acquiescence in a line can im­
ply an agreement, as can an agreement 
imply uncertainty. Subsequent cases 
have further clarified this point. For a 
more in-depth study see Ernie vs. Trin­
ity Lutheran, 51C.2d702 (1959), which 
is explained in a treatise on "Agreed 
Boundaries and Boundaries by Acqui­
escence: The Need for a Straight Line 
from the Courts," 9 Loyal Law Review 
637. It is important to note the courts 
position regarding acquiescence is that 
an agreement or implied agreement is 
necessary. 

Fixing a boundary in the manner as 
above described is an unwrit ten 
transfer of real property. If the parties 
knew where the true line was then an 
exchange of property would take 
place in violation of the statue of 
frauds, which requires the transfers of 
real property be in writing. The courts 
play a game of fiction to get around 
the statue of frauds, and have stated 
in 228C.A.2d474 (1964); 

"An oral agreement on a divi­
sion line, established by actual 
occupation of the parties for the 
requisite period, does not operate 
to convey title to the land which 
may lie between the agreed line 
and the true line, but fixes the 
line itself, and the description 
carries title up to the agreed line 
regardless of its accuracy. The di­
vision line thus established at­
taches itself to the deeds of the 
respective parties and simply de­
fines, not adds to, the lands de­
scribed in each deed." 

The court recognizes the need for 
contiguous owners to create stability 
in their lines, and encourages the set­
tlement of disputes by such agree­
ments; it has so stated in Fogerty vs. 
State of Cal., 187C.A.3d224 (1986), 
and many other cases; "the object of 
agreed boundaries are to prevent 
strife and disputes concerning 
boundaries and to make title perma­
nent and stable." 

SURVEYOR'S RESPONSIBILITY 
The surveyor's responsibility is to 
gather facts, weigh the evidence, ap­
ply the law without prejudice to 
either side, determine the Record Title 
Boundary, locate the Possession 

Boundary, resolve conflicts, and avoid 
court. The surveyors primary duty is 
to offer a qualified opinion as to what 
the client owns. 

The public perceives the surveyor 
as the person behind the tripod who 
stakes property lines which are per­
ceived as lines of ownership. The act 
of staking a Record Title Boundary on 
the ground is tantamount to offering 
an opinion to the owners of the extent 
of their ownership for all the world to 
see. If there exists obvious evidence of 
Unwritten Rights, such an act can, 
and will, be misunderstood; this can 
only disrupt the community causing 
unnecessary dissension to the dis­
credit of surveyor and his profession. 
Quoting again from Judge Cooley, 

"The surveyor has no right to 
mislead, and he may rightfully ex­
press his opinion that an original 
monument was at one place, when 
at the same time he is satisfied that 
acquiescence has fixed the rights of 
parties as if it were at another. But 
he would do mischief if he were to 
attempt to 'establish' monuments 
which he knew would tend to dis­
turb settled rights; the farthest he 
has a right to go, as an officer of 
the law, is to express his opinion 
where the monument should be, at 
the same time that he imparts the 
information to those who employ 
him and who might otherwise be 
misled, that the same authority 
that makes him an officer and en­
trusts him to make surveys, also 
allows parties to settle their own 
boundary lines, and considers ac­
quiescence in a particular line or 
monument, for any considerable 
period, as strong if not conclusive 
evidence of such settlement. The 
peace of the community absolutely 
requires this rule." 

Ownership is not necessarily limited 
to the record title boundary. Surveyors 
should make a concerted effort to edu­
cate the public in this regard; take the 
initiative at the first client interview 
and, as the survey progresses, to com­
municate to the client what they, the 
surveyor, can and cannot do. Explain 
in layman terms the meaning and limi­
tations of the record title lines that will 
be determined and the possible effects 
of occupation or possession thereon. 

Failure to educate in the beginning 
encourages the misconception that 

CONTINUED ON PACE 24 

EXHIBIT "A" 

SURVEYORS STATEMENT 
ON THE MAP 

The Exterior Boundary lines 
shown hereon as ( ) repre­
sent the Record Title Location of 
that parcel of land described in 
Book 1234 of Official Records, 
Page 123, Humboldt County Re­
cords and Title Report #1234567 
dated August 30, 1980, issued 
by Humboldt Title. Possession 
(occupation) is evidenced by old 
long-standing fences shown as (-
X-X-X-). Unwritten rights may 
exist in the areas between the 
lines shown . . . the effects of 
which may 

Figure 1 : Exhibit "A" 
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Boundary Surveyor.. . 
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surveyors locate the exact, final, legal 
and true limits of what the client 
owns, which is usually not the case. It 
is a difficult task to explain the legal, 
technicalities of boundary surveying 
to an objective listener. It is nearly im­
possible to explain such things to a 
client after the line is staked and they 
are elated or hostile over the apparent 
gain or loss of property. 

After completion of the survey, all 
evidence is perpetuated on a map. 
Consider additional statements as to 
possible unwritten rights that concern 
the client or may affect a future court 
action. (See Exhibit "A" in Figure 1 
for an example.) 

The most important document the 
surveyor can prepare is a narratve re­
port to the client explaining what cor­
ners were found or set, and what the 
lines mean. If there are conflicts, then 
suggest solutions such as a boundary 
agreement. (See Exhibit "B" in Figure 
2 for an example.) 

The report should address the 
status of the client's boundaries in 

terms of Record Title and Possession, 
noting Unwritten Rights that "may" 
exist. Sending the client a map and in­
voice for services after completion of 
the survey is insufficient and may in­
cur a liability if the information is 
misunderstood and relied on to the 
clients detriment. 

The client should clearly under­
stand that the property which is occu­
pied inside of Record Title is theirs, 
and the property that falls between 
Record Title and Possession may be 
subject to adjudication or require an 
agreement. State your expert opin­
ion. That is what the client is paying 
for. Recommend they contact their 
lawyer if they decide they need a le­
gal opinion as to what course of ac­
tion to take. 

The Quasi-Judicial Capacity of the 
surveyor is limited in the determina­
tion of unwritten rights. Assessing 
unwritten rights concerns the human 
aspect of relationships, agreements, 
and intent — which are not in writing 
and subjectively open to interpreta­
tion. When the facts are inconclusive, 
and unless the parties are in agree­
ment or can be persuaded to come to 

EXHIBIT "B" 

ENCROACHMENT LETTER 
Owner/Client April 28, 1981 
123 Eureka Street 
Eureka, CA 

Re: Survey of Parcel East of Ferndale 

The field survey establishing the boundary lines of your parcel has been 
completed. The location of corner monuments set and the lines between 
them do not necessarily agree with the fence lines. These fence lines are 
old and long-standing, and represent the lines of occupation or "Posses­
sion." The boundary location, as staked by our survey, is the "Record Title" 
location based on your recorded deed. Those areas lying between the lines 
of possession and the lines established by this survey are encroachments, 
the ownership of which depends on the history and use of the property, 
and conduct of the parties involved. 

Ownership of encroachments such as these are generally a question of 
law. I advise you to seek the advice of an attorney before taking any 
action. An agreement/compromise with the adjacent owner and exchange 
of deeds would be the ideal solution, avoiding costly litigation. 

We recommend you continue with our participation; expert consultation is 
vital to permanently and efficiently resolving these matters. 

If you have any questions, or we can be of further service, do not hesitate 
to call. 

Sincerely, 

Figure 2: Exhibit "B " 

an agreement, then the courts reserve 
the authority to decide what are the 
boundaries. If the facts are clear, and 
the intent is clear, and the law is clear, 
then it is for the surveyor to decide 
where are the boundaries. 

The surveyor's duty is to encourage 
boundary agreements and bring pos­
session and record title into agreement, 
creating a permanent — and often less 
expensive — boundary solution. Con­
sider also that agreements may be ap­
propriate before the survey when the 
record title is indeterminate, or the lo­
cation of record title is costly and in­
conclusive. (See "Boundary Line 
Agreements" by Martin Paquette, Cali­
fornia Surveyor, Summer 1989.) 

Locating boundaries and solving 
the client's problem, without over­
stepping the authority of the land sur­
veyor, is a serious responsibility. Un­
derstanding these responsibilities 
requires the surveyor to step beyond 
Boundary Control and Legal Principals, 
Evidence and Procedures for Boundary 
Location, as well as other distin­
guished texts, and study the law. 
Every rule of boundary location origi­
nates in the law. A boundary sur­
veyor's education should include 
methods of legal research and con­
tinuing studies of existing and new 
cases that establish the rules. 

Quoting from Boundaries & Land­
marks, in 1908 A.C. Mulford said; 

"When it comes down to a 
question of stability of property 
and peace in the community, it is 
far more important to have a 
somewhat faulty measurement of 
the spot where the line truly ex­
ists than it is to have an ex­
tremely accurate measurement of 
the place where the line does not 
exist at all." 

Which is to say, notwithstanding so­
phisticated equipment and proce­
dures, if you don't understand the law, 
technology will get you everywhere, 
except where the line truly exists. 

© Copyright 1990, Michael R. McGee, P.L.S. 

Michael McGee is owner of McGee Surveying 
& Consulting of San Luis Obispo. He special­
izes as an expert court witness with 18 years 
experience offering testimony in civi l and 
criminal cases in California. He has served as 
state president of the California Land Survey­
ors Association and holds a Bachelor of Sci­
ence Degree in Surveying from CSU Fresno.0 
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Hunsaker & Associates . . . 

Surveying California with the Geodimeter 460 

Hunsaker & Associates, one of the West Coast's leading surveying and 
engineering companies, has prospered since 1976 by aggressively adopting new 
technology that increases their capabilities. Their motto sums it up: "Going beyond 
the obvious . . . to find solutions that are uniquely suited to each project." 

The new Geodimeter 460, the first servo-controlled, self-aiming total station, 
is the solution for many of their projects. Hunsaker has been operating five 460s 
in the field since early 1990. And they're convinced! Here's more of what Bob Martin 
says about it: 
"The Geodimeter 460 is the complete solution for our surveying needs. It beat our 

productivity goals by 30 percent. Its combination of accuracy, large data storage, and the 

ability to point and aim itself puts the 460 way ahead of anything else." 

The 460 aims itself — as accurately as your best operator, and far faster. 
Loaded with functions to solve the most complex surveying jobs, it eliminates 
tedious routine work, incorrectly entered coordinates, and pointing errors. The 
(results are better measurement economy and the highest productivity of any total 
station available today! It's the next major leap in total station technology. 

So step up to the 460. Just don't get in its way! Call Geodimeter or your 
local rep today to let the 460 aim you toward more profits! 

"The Geodimeter 460 has 
increased our productivity 
in the field by about 30 per­
cent. It really can keep two 
rodmen busy!" 

Bob Martin, Field Supervisor 
Hunsaker & Associates, 
San Bernardino, CA 

Geodimeter: nothing else 
quite measures up. 

©Geodimeter 
Geotronics of North America, Inc. 
55 Leveroni Court, 
Novato, CA 94949 
Phone: (415) 883-2367 
Fax: (415)883-2532 
GSA Contract No. GSOO F06786 



Land Surveyors Meet In 
Nottingham, England 
By Donald Bender, P.L.S. 

A CALIFORNIA LAND SURVEYOR 
ON VACATION 
Can a California land surveyor sur­
vey and vacation at the same time? 
You bet! Every waking moment is an 
opportunity to learn. 

It is Friday morning, September 21, 
1990, at Lake Windermere in Great 
Britain. Our 25th wedding anniver­
sary vacation is devoted to seeing 
parts of England not seen before, and 
Scotland. Prior to our trip to Scotland, 
we have been visiting friends who are 
very happy expatriates from Sherman 
Oaks, California. 

Friday is also the scheduled time 
for the British land surveyors to begin 
their biennial conference. Should we 
detour from our trip to Scotland? Is 
visiting with British surveying friends 
we've met on prior trips a good rea­
son to interrupt our vacation? 

After a morning walk along the 
shore of lake Windermere, and morn­
ing coffee with our expatriate friends, 
the decision is made. We've never 
been to Nottingham. 

Traveling by railroad along the rec­
ommended scenic and slow route, we 
detour from Scotland to Nottingham. 
With the BritRail timetable and the 
clockwork precision of the trains, we 
are able to change trains, stop for 
lunch, and arrive on time. The driver of 
the passenger van displaying a lion 
standing erect holding a range pole 
(the RICS logo), confirms that the Uni­
versity of Nottingham is the next stop. 

A BRITISH LAND SURVEYORS 
CONFERENCE 
Returning to the campus for continu­
ing education is a tradition with the 
British land surveyors. Attendance is 
increased and costs are kept reason­
able with a weekend conference, lodg­
ing in the dormitories, meals in the 
dining hall, and sessions in a large lec­
ture hall. With this arrangement, in­
cluding morning coffee and afternoon 

Don Bender on the ferry to Skye. The Kyle of 
Lochalsh is in the background. 

tea breaks, ample time is available to 
discuss any topic with a colleague. 

Friday evening is the time to make 
new friends and to renew old ac­
quaintances. Imagine my surprise at 
seeing Nick Day, another land sur­
veyor from California. After telling a 
few surveying stories, it's time for 
supper. A buffet supper in a univer­
sity dining room is an excellent way 
for land surveyors and their guests to 
begin a meeting. Breaking bread to­
gether seems to create an atmosphere 
for sharing and learning. 

After supper, everyone adjourns to 
the private bar area. British land sur­
veyors certainly do enjoy their beer. 
Since you are expected to be on time for 
the 0800-0830 breakfast the next morn­
ing, the bar is closed at midnight. This 
evening, I am early to bed. Several dis­
cussions, however, continued into the 
early hours. British surveyors like to 
talk surveying — just as we do. 

The Welcoming Address by Presi­
dent Jon Leonard is scheduled for 
0900. Disrespect may be implied if the 
lecture hall is partially full. It is also 
embarrassing to enter after the Wel­
coming Address since there is no 
break before the beginning of the first 
session. As an added incentive for be­

ing on time, the entrance doors are lo­
cated at the front of the room. 

The scheduled speakers for this bi­
ennial conference are organized in six 
sessions. Four sessions will be held on 
Saturday, with the remaining two ses­
sions and technical presentations on 
Sunday. 

The first session on "New Skills," 
included presentations on "Moving 
from Mapping to Metrology," "Recent 
Developments in Measured Building 
Surveys," "Digital Maps and Intelli­
gent Maps," and "Offshore Survey­
ing: Educating the Educators." I was 
surprised by one comment: "Survey­
ors are good at collecting data, but too 
selective in the data we capture, e.g., 
how many BMW's at each parcel?" 
The question was also asked, "Are 
land surveyors data collectors or data 
managers?" 

The second session, titled "New 
Markets," provided insight on "The 
Single European Market," and "The 
Changing Role of Overseas Surveys." 
I particularly enjoyed the presentation 
by Jan de Graeve, a Belgian cadastral 
surveyor. His description of a typical 
week in his four-person firm was fas­
cinating, and should be considered by 
every land surveyor. "The challenge 
for tomorrow will not be to beat the 
locals on their own premises, but to 
elaborate joint ventures and work to­
gether with local colleagues — who 
know the law and the people — for a 
better and larger service for our mu­
tual clients." Jan included in his pres­
entation a description of the legs to 
the model surveying tripod. The tri­
pod legs were the study of science, 
law, and economics. 

The third session included four top­
ics on "Education for the 1990's" pre­
sented by professors from the leading 
surveying programs in England. It 
was reported by one professor that 
applications for surveying are declin­
ing. The solution: lowering entrance 
requirements to meet student quota. 
Another stressed quality assurance, 

CONTINUED ON PACE 28 
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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 

p 
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 
Membership in 
the California 
Land Surveyors 
Association 
Mail Your Completed 
Application To: 

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

0 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 

Name 

Firm or Agency . 

Mailing Address 

City 

Signature 

Work Phone 

Home Phone 

County 

Suite or Apartment No. _ 

State Zip 

PLS , PS, CE, or LSIT No. 

Recommended by (Affiliate and Student Memberships only) 
Mailing Address (above) is: • Home D Business 
Employment: D Private (principal) D Private (employee) • Public • Retired 

• $ 132.00 CORPORATE MEMBER: Shall have a valid Calif. Professional Land Surveyor or Photogrammetric license. 
Q $ 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. 
D $ 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 • MasterCard • Visa Expiration Date 

Card Number Signature = J 



Nottingham, England . . . 
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and reminded the attendees that 
"quality means fitness for purpose." 
During discussion, one attendee ob­
served that the public perceives a 
land surveyor as a map maker. An­
other observed that "the public is in­
terested in maps, not surveys." 

The fourth session, titled "Institution 
Affairs" provided insight into 1992 
and "All That!," the AGI (The Associa­
tion for Geographic Information), and 
FIG 1998. I particularly enjoyed the 
presentation by Dr. Arthur Allan on the 
efforts by the Geometers Liaison Com-

If postmen can 
go for walks 

on their vacations, 
then Don 

highly recommends 
that land surveyors 
spend some time 

with other surveyors 
during their vacations. 

mittee of the International Federation 
of Surveyors (FIG) to resolve the prob­
lems created by the different scopes of 
surveying practice. The 1992 European 
Economic Community (EEC) will 
bring significant change to surveying 
practice in Belgium, Denmark, Eng­
land, France, Germany, Greece, Ire­
land, Italy, Luxembourg, the 
Netherlands, Portugal, and Spain. 

Saturday evening began with a 
sherry reception at 1900 followed by 
the conference dinner scheduled 
promptly for 1930. The after-dinner 
talk by a retired professor of civil en­
gineering, Dr. Ayers, was one of the 
funniest I've ever heard. After an ap­
propriate time of polite discussion, 
the serious debates began again in the 
bar. For every issue, there are several 
points of view. Again without my 
participation, it is reported the discus­
sions ran into the early hours. 

Sunday morning breakfast is served 
between 0800-0830. Again, with the 
next session scheduled to begin at 
0900, early arrival is encouraged. 

Session five, titled "A view from 

the Bottom" (the title was criticized 
by several members of the audience), 
provided an opportunity for five re­
cent surveying graduates to take the 
podium. The young surveyors shared 
their experiences in clearing the hur­
dles to entering the surveying profes­
sion. I particularly enjoyed the pres­
entation by Kathryn Crowther and 
Kate Tennant, recent graduates from 
the University College in London. 
These two young ladies described 
their one year of foreign travel to sev­
eral countries to work on surveying 
projects. Regrettably, their employ­
ment opportunity in the United States 
was denied by our red tape. 

Session Six was titled "Open Fo­
rum" and began with four short per­
sonal views on "A Look Back, A Look 
Round, A Look In, and A Look For­
ward." Open discussion then fol­
lowed. Participation by the attendees 
at the conclusion of each topic is al­
ways encouraged at conferences of 
the Land Surveyors Division. On sev­
eral occasions, the comments and 
questions provided the needed clo­
sure on a particular point left unre­
solved by a speaker. 

After lunch on Sunday, a number of 
technical presentations were sched­
uled. Several state-of-the-art survey­
ing instruments were demonstrated 
including the Clear Cone, a motorized 
survey system for road profiling. 

THE BRITISH LAND SURVEYOR'S 
ORGANIZATION 
The Land Surveyors Division (LSD) is 
one of seven divisions of the Royal In­
stitution of Chartered Surveyors 
(RICS). With 1,694 members, the LSD 
is the second smallest division of the 
RICS. Beginning January 1990, the 
LSD membership was as follows: 

375 Fellows 
592 Professional Associates 
523 Probationers 
202 Students 

2 Associate Members 
1,694 Total 

The demanding entrance require­
ments and expensive dues tend to 
limit the membership of the LSD. In 
contrast to the United States, there are 
no statutory restrictions on who can 
provide land surveying services in 
Great Britain. Caveat emptor is still 
the environment for land surveyors. 

The RICS describes land surveyors 
as follows: "Chartered Land Survey-

Don and Dee Bender departing for their 
vacation in England and Scotland. 

ors are specialists in preparing and 
handling measurement data and 
structuring land and property infor­
mation systems. They use electronic 
data collection, aerial photography 
and computer technology to measure 
the earth and its features. Much of 
their work is sought in computerized 
format to be fed directly into the pro­
ject database." 

THE ROYAL INSTITUTION OF 
CHARTERED SURVEYORS 
The formal beginning of the Royal In­
stitution of Chartered Surveyors dates 
from 1868. The RICS, however, traces 
its roots back another hundred years. 
Granted a Royal Charter in 1881, the 
RICS has grown to become a very 
large professional institution. The 
RICS located in its present headquar­
ters on the corner of Parliament 
Square in 1895. 

The membership in the RICS is in 
excess of 60,000 fully-qualified mem­
bers and 20,000 students. A significant 
number of the RICS members reside 
outside the United Kingdom. For ex­
ample, the RICS reports that "at least 
30% of all British-trained land survey­
ors work overseas." Several hundred 
members of the RICS are presently 
working in the United States. 

The very diverse membership of es­
tate agents and managers , land 
agents, land, mineral and quantity 
surveyors, building surveyors, auc­
tioneers, and planning and develop­
ment consultants are divided into 
seven specialization divisions. The 
percentage of membership in each 
RICS division is as follows: 
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45.0% General Practice 
36.5% Quantity Surveying 
7.0% Building Surveying 
7.0% Rural Practice 
2.0% Planning & Development 
1.5% Land Surveying 
1.0% Minerals Surveying 

The professionally qualified members of the RICS are 
authorized to display the RICS logo and use one of the fol­
lowing designations: Chartered Surveyor, Chartered Build­
ing Surveyor, Chartered Land Surveyor, Chartered Minerals 
Surveyor, Chartered Quantity Surveyor, Chartered Valuation 
Surveyor, Chartered Valuation Surveyor and Estate Agent, 
and Chartered Valuation Surveyor and Land Agent. 

EVERY SURVEYING CONFERENCE MUST END 
It is Sunday afternoon. The Conference is over and it is 
time for land surveyors to return to work (or to continue a 
trip to Scotland). But, the Belgian, Jan de Graeve, has 
thrown me a curve. He has offered us an invitation to re­
turn with him to Brussels in his new Mercedes, via motor­
way, and ferry across the English Channel. "We will arrive 
at midnight," he promises. What to do! My wife says, 
"Let's go for it." "But, we haven't seen Scotland and that 
was the main destination for our trip." 

Hurried negotiations resolve the dilemma. We will take a 
rain check on the visit to Belgium. We will, instead, ride with 
Jan to London, since he must stop there to purchase some 
historic surveying books. Jan is a very serious collector. Also, 

Dr. Allan has recommended lodging in London. After an 
unscheduled visit to London, we can continue our trip to 
Scotland. This detour will provide an opportunity to pur­
chase some publications at the RICS Surveyors Bookshop. 
The Mail Order Catalogue for the bookshop is over 80 pages 
long. We can visit Westminster Abbey again since its only a 
short block from the Abbey to the Surveyors Bookshop lo­
cated in the RICS Headquarters. The decision is made. 

With baggage in the trunk and the tape deck playing 
classical music, Jan begins to drive. Handing me a small 
scale map, he says, "you're the navigator, get us to your 
stop in London." Jan is driving on the wrong side of the 
road without benefit of a local map. After several "round­
abouts" (turning circles), I believe Jan is going the wrong 
way. (Or is he just testing a surveyor from the States?) The 
setting sun should be to my right. 

We find roads have been temporarily closed for a mara­
thon race or repairs. Jan and I both know, surveyors never ask 
for directions. After a few tries, we've got it — the Ml to 
London. Now, at 130 km/hour, we relax and talk about sur­
veying, both modern and historic — and, of course, other 
things. Jan and I must not forget that there may be a limit to 
my wife's good humor on our 25th anniversary vacation. 

Don Bender is a member of CLSA who enjoys traveling with his wife 
Dee, and always mixes business and pleasure. He has been very active 
in professional surveying societies in the United States, and is a student 
of the history of surveying and the organizations that represent survey­
ors. His post-professional society free time is spent teaching surveying 
and real estate law courses for the International Right of Way Associa­
tion and the University of California Extension. © 
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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 
• A Workers' Compensation Program with an 

impressive Dividend History 
• Office Package/General Liability Insurance 
• Commercial Automobile Insurance 

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

For more information, call: 
Alicia K. Igram, AAI 

Association Administrators & Consultants, Inc. 
(714) 833-0673 Collect 

AA&C. Putting People First. 

Catalog 
#4200 

O N THE LEVEL 
SECO Manufacturing offers a wide 

range of hand levels for the 
contractor, engineer and land 

, surveyor. From the Economy 
X Square Hand Level to the 2-
•fe. Power Stadia Hand Level. 

^\p every SECO hand level is 
constructed from quality 

materials.is guaranteed to 
be both durable and 
accurate and comes 

equipped with a 
padded case with 
a belt loop. 

SECO Manufacturing Co., Inc. 
2608 Hartnell Ave. • Redding. CA 96002 •(916) 222-1440 

1-800-824-4744 • FAX 916-221-7540 
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Customer Service: 
Little Things Mean Everything 
By Fred Bruce 

A .S A V E R A G E car buyers, 
we will purchase $140,000 worth of 
automobiles in our lifetime, and yet 
the majority of us will not buy from 
the same dealer more than once. The 
reason most cited for not buying from 
a dealership again is the poor experi­
ences most of us have when buying a 
car. It might be the salesman who 
steers you toward the $18,000 car 
when you said your budget was 
$10,000. How about the finance person 
who repeatedly tries to sell you ex­
tended warranties and undercoating 
even after you've made it clear you 
don't want them? Or it could be a sim­
ple omission like the salesman not 
sending a thank you note or following 
up to see how you like your new car. It 
may seem like I'm picking on automo­
bile dealers but I'm not. They are not 
unique in their ideas on customer 
service — just one of the more visible 
examples. Many other businesses treat 
their customers in a similar manner. 

SERVICE IS MORE IMPORTANT 
THAN EVER 
In this age of competition, it is more 
important than ever to properly care 
for our customers. Service is one of 
the easiest and least expensive ways 
we can differentiate our business 
from everyone else; yet so often, we 
don't. Instead, we continue to take 
customers for granted without know­
ing the real cost of the way we treat 
them. In the case of the automobile 
dealer, if the customer only buys one 
$20,000 car from them they have lost 
potential future revenues of $120,000. 

Many surveys of customer satisfac­
tion have shown that an attitude of 
apathy and indifference is becoming 
more and more prevalent in business 
today. Fewer than one half of consum­

ers questioned in these studies rated 
the service they received as good or 
better. Customers have come to ex­
pect mediocre service. When treated 
with courtesy and respect, most peo­
ple view it as the exception, not the 
rule. Service has become a rare, valu-

Remember the 
10/10/10 rule; 

it takes ten weeks to get 
a customer, 

ten minutes to ruin the 
relationship, and 

ten years before the 
customer will ever do 

business with you again. 
It always makes sense 
to look at it from the 

customer's viewpoint. 
able discipline and those that can de­
liver it stand out from the crowd. 
When was the last time you were 
treated like you expected to be? Most 
of us would have to think a while to 
come up with an answer. 

COMPLAINTS AREN'T THE BEST 
INDICATOR 
The number of complaints you re­
ceive in your business isn't always the 
best indicator of how we are treating 
our customers either. They are only 
the tip of the iceberg. One of the hid­
den costs of poor service is that fewer 
than 5% of dissatisfied customers ever 
complain. The other 95% just never 
come back. Rather than argue or face 
possible embarrassment they go else­
where. This means that, on average, if 
you had just 10 customers complain 
all of last year (last month!), 190 oth­
ers just never came back. So don't 
worry about those who complain, at 

least you'll have the opportunity to 
fix what was wrong. Worry about 
those that don't tell you they were 
dissatisfied, they represent significant 
sums of unrealized revenue that you 
never know about. 

THE "MOMENT OF TRUTH" 
Peter Drucker, a famous management 
consultant, says the main purpose of 
business is to "create and keep a cus­
tomer." To do this requires meeting 
the needs of your customer every 
time they come in contact with your 
business. Each of these contacts, no 
matter how remote, is a "Moment of 
Truth," and there may be hundreds of 
them in your business every day. Let's 
take a look at some examples: 

• It could be standing by the cash 
register waiting to pay for something 
while the clerk is over in the corner 
talking with another employee. 

• It could be the driver of the com­
pany truck proudly displaying a 
"How's my driving?" bumper sticker 
who carelessly changes lanes in front 
of you. 

• It could be getting in your car af­
ter having service and noticing grease 
on the floor mat or seat. 

Or, on a more positive note: 
• It could be the bank teller who 

takes time to go next door to a com­
peting bank to find a crisp, new $100 
bill for your son's graduation card. 

• It could be the saleslady in the 
department store who recommends a 
less expensive vacuum cleaner than 
the one you were considering because 
it will do the job just as well. 

• It could be the attorney who calls 
to say your work will be ready two 
days early. 

You may consider these "Moments" 
as just another contact with just another 
customer. However, to the customer it 
is an intensely personal experience. 
They come to you to have their prob­
lems solved; the last thing they need is 
for someone to compound them. 

CONTINUED ON PACE 32 
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you can operate one 
of these. 

ist Price: 
;8,795 
CALL ' • 

POR : 
)UOTEI 
• • • • • • • • 

ADDITIONAL SET5 FEATURES: 
• 1 0 " horizontal and vertical angle readings provide precise 

measurements—within l/16th inch at 100 feet 
• Automatic zero-indexing provides continuous angle readings, even 

when your work is interrupted 
• 2000 measurements from a small rechargeable battery means the 

SET5 doesn't quit before you do 
• Automatic readout of horizontal distances eliminates time-consuming 

field calculations 

The new SET 5 Electronic Total Station. 
Accurate. Dependable. Inexpensive. 
The SET5 is smart enough to be simple to use. At the touch of a 
finger, it can simultaneously measure and display distance and 
angle. The SET5 is also fast enough to shoot down the competition. 
Get the first reading in as little as 1.5 seconds, with accurate 
distance updates in just 4/1 Oths of a second. 

A 6-button keyboard and LCD readout on both sides let you 
shoot reverse angles easily. And the SET5 is the first instrument 
designed for construction use that incorporates an electronic tilt 
compensator. With it you can count on accurate vertical angles 
every time, automatically. 

If the SET5 is so smart, why doesn't it 
come in out of the rain? 
Because it's also tough enough to work where you do—in the real 
world. There, the SET5 runs rings around the competition. Literally. 
Its unique design utilizes a dozen different " O " rings to seal out 
rain and dust. 

Lowest price ever for solid Lietz quality. 
The new SET5 takes the mystery out of total electronic measuring 
and puts the economy back in. That makes it the perfect choice for 
growing companies. And because the SET5 is from Lietz, it can 
become part of a complete system with the addition of an SDR 
Electronic Field Book and Lietz Software. 

It's never been simpler to have Lietz quality at your fingertips. 

su 
4733 Auburn Blvd., Sacramento, CA 95841 

(916)344-0232 •(800)243-1414 • FAX (916)344-2998 

LI ETZ 
A SOKKISHA COMPANY 

©1990, The Lietz Company Overland Park, Kansas 



Customer Service . . . 
CONTINUED FROM PACE 30 

The way we handle these "Mo­
ments of Truth" determines how our 
business is perceived. "Moments" are 
almost always a positive or negative 
experience for the customer — rarely 
are they perceived as a neutral en­
counter. In each of these "Moments," 
an assessment of your business is 
made by the customer: "Did I get 
what I expected and was I treated 
courteously?" 

In order to manage these "Mo­
ments of Truth" so they leave a posi­
tive impression on the customer ask 
yourself these questions: 

• Do you really strive to make 
every contact with your business a 
pleasant one for the customer"? 

• Do the people who work with 
you know how important it is to keep 
the customer happy? 

• Do you ask your customers on a 
regular basis "How are we doing for 
you?" 

A LITTLE EFFORT IS ALL IT TAKES 
You will notice that I haven't used the 
words superior, outstanding, excep­
tional, or remarkable in referring to 
customer service because these words 
are really unnecessary. You don't have 
to be tremendously better than your 
competition, just a little bit is all it 
takes. It's just like in a horse race, first 
place may win $100,000 while second 
place gets only $50,000. This doesn't 
mean the winner was twice as fast as 
second. It only had to be a "nose 
length" better to be rewarded signifi­
cantly more. It's the same way with 
people — exceptional customer serv­
ice is a matter of inches. It is not doing 
one thing 1000% better, it is doing 
things just 1 % better. 

Let's talk about some of the little 
things that make such a difference in 
a customer's perception. You prob­
ably won't see anything new, just 
some things that will remind us how 
important the basics really are: 

Smile. Let them know you are 
happy to see them. Surveys rated a 
smile as the number one thing cus­
tomers wanted to see. 

Be courteous. Go out of your way 
to help. Try standing up when some­
one comes in your office1 or store. It 
may seem like a small thing but it 
makes a big difference. The customer 
feels welcome, not like an intrusion. 

Introduce yourself. A person 's 
name is the sweetest sound they can 
hear. Besides, who wants to do busi­
ness with a stranger. We've all had 
those awkward moments around oth­
ers when we didn't know their name; 
it's not a comfortable feeling. Remem­
ber, comfortable people spend money. 

Communicate clearly. Ask ques­
tions and LISTEN, find out what they 
want: Use the six honest servers of 
clear communication; when, where, 
who, what, how, why. If you are con­
cerned that your customers will think 
you are nosy, just remember, people 
don't care how much you know if 
they know how much you care. There 
have been many occasions when I 
have let my clients talk long enough 

The way we handle 
these "Moments of 
Truth" determines 

how our business is 
perceived. "Moments 

are almost always a 
positive or negative 
experience for the 

customer, rarely are 
they perceived as a 
neutral encounter. 

// 

that they came up with an excellent 
solution to their financial situation all 
by themselves. 

Wait on them immediately. Cus­
tomers don't like having to beg to 
spend their money. There are billions 
of dollars spent every day; billions 
more would be spent if we could just 
get waited on! Imagine a doctor who 
would actually see you at the ap­
pointment time. They would have so 
much business they could retire in 
five years. 

Answer the phone promptly. 
Within two rings, with a smile in your 
voice: Seem pleased that person is 
calling. The first contact a customer 
has with your business is usually by 
phone. Make sure it is a positive one. 
Whoever answers the phone IS the 
company to the caller. 

Use a personal greeting. Not bor­
ing, memorized phrases like "Good-
eveningwelcometoPizzaWorldmaylt 

akeyourorderplease?" Haven't we all 
spoken with this person before? Make 
the customer feel like they are special 
and you are happy to deal with them. 

Be cheerful and enthusiastic. Some 
people may say "Well, sometimes I 
just don't feel cheerful and enthusias­
tic." How about faking it? Most of us 
would rather be waited on by some­
one who is acting happy than a sin­
cere sorehead any day! 

Say thank you. Let them know you 
appreciate their business. When it's 
appropriate, send a thank you note. 
They are inexpensive to personalize 
and customers love them. During vis­
its to my clients' offices, I have seen 
many of them that I had previously 
sent. When asked why they kept a 
simple thank you note from me on 
display they reply, "Because nobody 
else sends them and I appreciate the 
thought." 

CLEANLINESS SENDS A MESSAGE 
Give customers a clean place to spend 
their money. Take a close look at what 
the customer sees. I've used some 
bathrooms where I know I should 
have had shots before going in! Here 
are some other judgements customers 
make based on how clean our 
business is: 

• Dirt around the table leg in a res­
taurant means you have a dirty 
kitchen. 

• A dirty waiting area in an auto 
service shop means lousy work was 
done on your car. 

• Coffee stains on the flip down 
tray in an airliner means they do 
lousy engine maintenance. 

These judgements may not be fair, 
but in the real world a customer's 
perception is the reality. 

Accept complaints graciously, 
apologize profusely, and fix them im­
mediately. Have you ever returned 
some item and been humiliated while 
someone questions your reasons? 
Once, after discovering a broken seal 
on a bottle of antifreeze, I returned it 
and spent twenty very embarrassing 
minutes being grilled by the store 
manager. Guess where I'll never shop 
again? Then there was the occasion I 
wrote to Johnson and Johnson about a 
toothbrush that fell apart shortly after 
I bought it. They called me two days 
later, apologized, and sent me what 
must have been $20 worth of prod­
ucts. Don't you know I only buy J&J 
now? Remember the 10/10/10 rule; it 
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takes ten weeks to get a customer, ten 
minutes to ruin the relationship, and 
ten years before the customer will 
ever do business with you again. 
Even if you are in the right, it always 
makes sense to look at it from the cus­
tomer's viewpoint. 

MMFI! 
Make Me Feel Important! If you 
would visualize the letters "MMFI" 
tattooed on the forehead of every cus­
tomer, your business could improve 
dramatically. When the customer is 
with you, they should feel like the 
most important person in the world. 
A client once said to me, "Fred, when 
I leave your office it's like leaving a 
nice warm cocoon to go back out into 
the cold cruel world." That meant a 
lot to me, I really felt I was doing my 
job and putting the client first. 

These are a few of the steps that 
help customers have a positive expe­
rience with your organization. Put­
ting all these principles into practice 
requires a lot of effort. As a leader, it 
will take a commitment on your part. 
Your people will have to buy into the 
importance of good customer service. 

Your customers will have to perceive 
that they are being treated well. This 
is all a tall order and will take some 
time to implement. If you're willing 
to put all this effort into a customer 
service program, let's take a look at 
the benefits you can expect to receive. 

REMEMBER MMFI? 
• You will get repeat business from 

loyal customers. People will always 
come back when they get what they 
want and feel welcome. 

• You will get referrals that become 
new customers. Your customers will 
tell others about you. 

• Increased market share. As your 
reputation for meeting the needs of 
your customers grows, so will the 
customer base. 

• You will enjoy higher profit mar­
gins. Customers are willing to pay 
more for good service. On average, 
organizations that emphasize cus­
tomer service are two and a half times 
more profitable than those who don't 
make it a priority. 

• You will get the least expensive 
and best kind of advertising there is; 
word of mouth by satisfied customers. 

In summary, let's look at a defini­
tion that says it all: 

CUSTOMER SERVICE 
An obsession with giving the cus­
tomer exactly what they expect and 
then some. It is underpromising and 
overdelivering. It is uncommon cour­
tesy. It is attention to detail. It is pro­
viding products that work, at a fair 
price. It is listening to customers and 
asking for their ideas; nobody knows 
better than the user just exactly what 
they want. It is also instilling these 
ideals in the people who serve the 
customer. It is having them believe in 
these principles strongly and feel a 
sense of pride. Lastly, it is being a 
leader who can create an atmosphere 
throughout the organization of total 
devotion to the needs of the customer. 
Remember, if you don't treat your 
customers well, somebody will. There 
are very few monopolies left today 
and your products and services are 
probably available from competitors. 
Give customers what they want and 
they will beat a path to your door. 

Fred Bruce is a vice president with Merrill 
Lynch. © 

J^WE'RE 

ON THE MOVE 
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Torrance, California 
3740 Skypark, 90505 
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8898 Clairemont Mesa Blvd., 92123 
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CALIFORNIA 
LAND SURVEYORS 
ASSOCIATION Publication Order Form 

PUBLICATIONS CLSA Member Non-member Quantity Total 
Price Price Amount 

LS Roster with both alphabetical and numerical 
sections (1991 publication) 

LS Act and Board Rules (1991 publication) 

Subdivision Map Act (1991 publication) 

Binder with index tabs for LS Roster, LS Act & Board 
Rules, and Subdivision Map Act 

1991 Complete Package including LS Roster, LS Act & 
Board Rules, Subdivision Map Act, and Binder 

California Coordinate Projection Tables - NAD '83 

Right Of Ent ry C a r d s (minimum order is two) 

Corner Record Forms (minimum order is t25) 

Land Surveying Brochure (minimum order is wo) 

Standard Contract - Agreement for Prof. Services 

$ 5.00 $ 10.00 

$ 5.00 $ 10.00 

$ 6.00 $ 12.00 

$ 6.00 

$ 18.50 

$ 6.00 

$ 34.50 

$ 6.00 $ 12.00 

2 / $ 3.00 2 / $ 6.00 

25 /$ 10.00 25 /$ 15.00 

100/$ 15.00 

$6.00 / pad of 25 

Land Surveying for the Land Owner and Real Estate 
Professional $ 3.00 

100/$ 30.00 

$12.00/pad of 25 

$ 6.00 

MEMBERSHIP ITEMS 
(not available to non-members) 

Lapel Pin with CLSA logo in white, gold, and black 

Deca l of C L S A logo (minimum order is two) 

Shareware Disk #1 - LISP Routines 

$ 6.00 not available 

2 / $1.50 not available 

$ 3.50 not available 

Shareware Disk #2 - BLM - SPC & UTM Conversion $ 3.50 not available 

SHIPPING CHARGES 
Up to $10.00 $ 2.50 $30.01 to $40.00 . . . .$ 4.50 
$10.01 to $20.00 . . . .$ 2.75 $40.01 to $50.00 . . . 
$ 2 0 01 tn "fi^O 00 15 3 75 Ovp r 1550 00 A 

* Add 10% to a maximum of $10.00 shipping. 

.$ 5.00 
dd10%* 

61/4%CA Sales Tax 

Shipping Charge 

TOTAL 

1 

$ 

• Make your check or money order payable to California • Minimum order for Master Card or Visa is $20.00. 
Land Surveyors Association (CLSA). H |f y o u a r e p a y i n g b y M a s t e r C a rd or Visa, you may fax 

• Mail your order form and payment to: your order to (707) 578-4406 between the hours of 9:00 
CLSA Central Office AM and 5:00 PM, Monday through Friday. 
P.O. Box 9098, Santa Rosa, CA 95405-9990 m Member prices are only available to members of the State 
Phone: (707) 578-6016 Fax: (707) 578-4406 California Land Surveyors Association. 

NAME 

COMPANY NAME (if company is mailing address below) 

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

CITY/STATE/ZIP CODE 

DAYTIME TELEPHONE 

PAYMENT ENCLOSED: • CHECK • MASTERCARD • VISA 

SHAREWARE DISK SIZE: D IBM 8 W • IBM 3Vfi" 

ACCOUNT NUMBER (minimum charge card order is $20.00) 

EXPIRATION DATE 

NAME ON CARD d 

AUTHORIZED SIGNATURE 

* 
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When A New Elta Guides You 
Through The Program... 

.you can solve even the 
most complex surveying prob­
lems in no time at all: with the 
new Elta 3 or the new Elta 4. 

You operate the total station 
with the three keys, assisted 
by the user guidance in the 
two four-line LCD displays. 
The integrated practice-
oriented programs, including 
free stationing, ensure easy 
and fast operation and keep 
you up-to-date in the display. 
You concentrate on your sur­
veying problems, the new 
high-speed microprocessor 
solves them for you. 

Select single-axis compen­
sation with the Elta 4 or dual-
axis with the Elta 3; depending 
on your accuracy require­
ments. 

The RS 232 C data port 
enables you to connect the 
REC 500 Intelligent Field Book 
or other peripheral equipment 
to provide a complete and 
inexpensive total system. 

Performance Through 
Advanced Electronics 

For full details, contact your 
Zeiss dealer, or call 
(914) 681-7304. 

ZEISS 

THE 

Carl Zeiss, Inc. 

One Zeiss Drive 
Thornwood, NY 10594 
914-747-1800 

^ \ 



Sustaining Members 

•

Surveying Instruments Div. 

Carl Zeiss, Inc. 

Thornwood, NY 10594 

(914)681-7367 

Randall Meyer 

California Sales Rep. 

(714)837-4118 
SURVEYORS SERVICE CO 

800-432-8380 
P.O. Box 1500 COSTA MESA, CA 92628 

HANS I HASELBACH (Jr 

m 
HASELBACH 

S U R V E Y I N G 

I N S T R U M E N T S 

SALES • SERVICE • SUPPLIES • RENTALS 

(800| 462-8181 
(415) 348-7247 

1447 Rollins Road 
Buclingame. CA 94010 

]R)WE'RE 

ON THE MOVE 

Jack C. Wilcox 
ASSISTANT VICE PRESIDENT 

REGIONAL ENGINEER @ Geodimetei Lti 

iti iinsiMi Instrument Co. 
ItorraiKC! 
3740 Sk> l\<rk (2131 178-2232 
Orange: 
777 South Maini7l4|S6'»-ll>5| 
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WTC W O R L D TITLE COMPANY 

1 CITY BLVD WEST SUITE 600. ORANGE CA 93668 
1714)634-2273 1800)228-0272 

Nothing else quite measures up 

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

ENGINEERING SUPPLYCOMPANY 
g — / — m Surveying Systems, Equipment and Supplies 
1 ^ ~ - l &1 Builders Instruments and Laser Systems 

ffy TOPCON Authorized Sales and Service! 

SALES • SERVICE • RENTALS • REPAIRS 

C o n c o r d , C a 

( 4 1 5 ) 6 8 0 - 4 7 0 1 

S a c r a m e n t o , C a 

( 9 1 6 ) 3 3 1 - 0 3 7 2 

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

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 
Cus tomer Serv ice 

* < U E I T A i 

• LI 
A SOKKISHA COMPANY 

ft 

1-800-255-6884, Ext. 453 
The Lietz Company 

9111 Barton, Box 2934 
Overland Park, KS 66201 

Diane Voge 
Technical Sales Representative 

GEONEX CAR" IGHT 
LAND 
INNOVATION 

NORTHWEST.INC. 
CONCEPTS IN SITE DEVtLOPMEl 

P.O. Box 44 • Santa Rosa. CA 95402 
(707) S38-4652 

AERIAL SURVEYS INC. 
EXECUTIVE AIRPORT 
5979 FREEPORT BLVD. 

SACRAMENTO, CA .95822 
(916)421-3463 
FAX422-9631 

Consulting Photogrammetric Engineers 

BELLECCI & ASSOCIATES 
C I V I L E N G I N E E R I N G - S U R V E Y I N G 

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

PENTAX 

2552 STANWELL DRIVE, SUITE 201 

CONCORD, CA 94520 (415) 685-4569 

P e n t a x I n s t r u m e n t s 

A d i v i s i o n of 

P e n t a x C o r p o r a t i o n 

35 I n v e r n e s s Dr i ve Eas t 

E n g l e w o o d , C O 80112 

Te l : (303) 799-8000 Ext . 351 

H o m e : (503) 760-7548 

J o h n M i c h i e l i 
Western Territory Manager 

T R I M B L 6 

N A V I G A T I O N 

R o b e r t A . T r i m b l e 

5 8 5 N o r t h M a r y A v e n u e 
S u n n y v a l e . C a l i f o r n i a 9 4 0 8 6 
(408) 7 3 0 - 2 9 I 6 Telex 6 7 I 3 9 7 3 

Drafting. Surveying. Bkjapnnling and Map Suppbes 

CALIFORNIA SURVEYING 
& DRAFTING SUPPLY INC. 

SALES • RENTAL • REPAIR 

B R U C E G A N D E L M A N 

4733 AuBurn Boulavard • Sacramamo. CA 95841 
(916) 344-0232 

Hunsoker & Associates 
Riverside/San Bernardino, Inc. 

Planning • Engineering • Surveying • GPS 

Bruce F. Hunsaker 

Vice President 

732 East Carnegie Drii e • San Bernardino. California 92408 

(714) 889-2222. ext 203 FAX P14) 381-3590 

Greiner 

Greiner. Inc. 
1261 East Dyer Road 
Santa Ana. California 92705-5605 
(714) 556-9260 
FAX: (714) 979-7928 

David Paul Johnson. P.L.S. 
G.P.S. Team Leader 
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