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SMALLER, LIGHTER, FASTER 
AND STIMLYELLOW " 

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

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

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

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

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

TRIMBLE 

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

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

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

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

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

TrimbleNavigation 
The Leader in GPS Technology 

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

They Deserve Professional Service. 

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

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

• Professional Liabil ity Insurance 
• Office Package/General Liabil ity Insurance 
• Commerc ia l Automobi le Insurance 
• Equipment Floaters 

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

Call us today at either one 
of our convenient locations. 

Alicia K Igram. AAI 
Association Administrators & Consultants 

19000 MacArthur Blvd. Suite 500 
Irvine. California 92715 

(714)833-0673 • 1800)854-0491 

Ashton Fleetham 
Association Administrators & Consultants 

655 Montgomery St. Suite 1480 
San Francisco. California 94111 

(415)397-1119 
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Humboldt 
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Lake/Mendocino 
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Los Angeles 

Lloyd Cook, P.L.S. • Robert D. Hennon, P.L.S. 
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Marin 
Richard Alspach, PL.S. 

Monterey Bay 
Steven C.Wilson, P.L.S. • Jeff A. Roper, P.L.S. 

Mother Lode 
Don Ratzlaff, P.L.S. 
Northern Counties 

Gary Lippincott, P.L.S. 
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John Canas, P.L.S. • Paul A. Cuomo, P.L.S. 
Glenn Lake, P.L.S. • Kari Launen, P.L.S. 
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Sacramento 
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CORRECTION 
Last issue w e forgot to credit the Cover pho to . The credi t 

w a s David Paul Johnson, PLS; GPS Project Surveyor for 

Greiner, Inc. surveys against the backdrop of the Long Beach 
ski/line. Photo by Sam Snow. We regret any inconvenience 

this omission has caused. Many of you k n o w David Paul 
Johnson, PLS from the excellent GPS seminar he gave 

at the Sparks conference in March of 1992. 
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THE SMALLEST, LIGHTEST, MOST 
AFFORDABLE GPS RECEIVER IN 
THE SURVEYING FIELD. 

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

Pathfinder Basic and Magellan's Nav 1000 Pro! 

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

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

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

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

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

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

GARMIN is the most affordable GPS there is. 
Get the whole story about the Personal Surveyor. 

Phone 913/599-1515, or fax 913/599-2103. 

HZEnZE 

H EMm 
COMMUNICATION & NAVIGATION 

WE UNDERSTAND YOUR POSITION 
11206 Thompson Avenue, Lenexa, Kansas 66219 

GflRMIN G P S l O O 

©OB 



PRESIDENT'S MESSAGE 
By LeRoy C. "Lee" Hennes, PLS 

T his issue of the Cal Surveyor 
will feature several articles on 
advanced technologies. Our 

profession has come a long way. In 
recent times we have seen more ad
vancement in the way we do our 
craft than in all the time since those 
early Babylonian surveyors set their 
first boundary stones. When many 
of us started our careers, we used an 
open-faced transit and a steel tape to 
make measurements and did our cal
culations by hand using logarithmic 
trig tables. We felt that we under
stood what we were measuring, how 
the tools that we used functioned, 
and the nature of our calculations. 
Today we measure distance indi
rectly with an EDM, spanning miles 
by measuring the travel time of light 
waves and our calculations are done 
within computer microchips, whose 
inner workings are unseen and mys
terious. Our measurements and com
putations are assumed correct more 
as an act of faith than an observation 
of physical reality. 

These changes probably started in 
1959 when Coordinate Geometry 
(COGO) was devised by Dr. Charles 
Miller at M.I.T. as a systematic way 
of doing roadway design computa
tions on a relatively new gadget 
called an electronic computer. His 
COGO program ran on an IBM 1620 
mainframe, a machine that filled a 
room and could store 99 points 
within its 8000 bytes of memory. 
Today's handheld calculator can 
greatly outperform that first machine. 
Computers took the drudgery out of 
computation and measurement, but 
somewhere along the way some of 
us lost our ability to understand the 

meaning of the results so easily pro
duce. We now get answers to 14 
decimal places, assume their indis
putable accuracy, and proceed to call 
the 2-inch iron pipe set by another 
surveyor as being 1 MOO of a foot out 
of position. 

When we chained in the position 
of a pipe by hand, we "felt" the 
measurement and when it was close 
to the recorded distance, common 
sense prevailed and the position of 
the monument was accepted. In the 
computer age, we can no longer 
"feel" our measurements. With the 
relative ease of calculations, we tend 
to compute before thinking. Deci
sions that were once intuitive must 
now be based upon error theory and 
statistics, academic subjects not in
cluded in our out-dated apprentice
ship system of training surveyors. 
We now seem to teach only how to 
push the buttons and not how to 
professionally evaluate results. 

In the nineteenth century it was 
thought that any town that wanted 
to be of consequence had to have a 
blacksmith. He designed, built, and 
repaired all the gadgets the people 
needed. A blacksmith was an inte
gral and respected member of the 
community. Times changed and so 
has technology. The "Village 
Smithy" has vanished. He was re
placed by machines he did not 
understand, technologies that made 
him irrelevant. 

Ever more imposing technologies 
are within the grasp of surveyors 
like Land Information Systems and 
the Global Positioning System. 

These technologies are being 
developed by other professions. We, 
as surveyors, should be taking the 
lead, but we as a group lack the 
necessary scientific training. Our 
collective stubbornness and pride 

will not permit us to accept that a 
college level education is needed if 
we are to provide leaders who can 
develop new technologies and prac
titioners who can advise others on 
their use. Sure, we can learn to push 
the buttons, but that is really the 
role of a technician, not a profes
sional. We should not be relying on 
others to define our future. 

In order for us to define the but
tons to be pushed, we must, like 
many other states, redefine ourselves 
as a truly learned profession and 
embrace the necessity of a college 
level education to give us a good 

i t Surveyors 
should not 
be the 
blacksmiths 
of this century. 
We should not 
allow our 
tools to 
replace us." 

foundation and continued profes
sional development to update our 
skills. Surveyors should not be the 
blacksmiths of this century. We 
should not allow our tools to re
place us. After all, you could think 
of the first mechanical engineer as 
being a blacksmith with vision. Will 
we have the collective vision and 
will to remold our profession? 
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LETTERS TO THE EDITOR 
• LS EXAM BLUES 
Imagine this. You want to become a 
Licensed Professional Surveyor. You don't 
pass the exam the first time you take it 
so you start to study again. You fork out 
the $175 examination fee (just before 
Christmas) again and wait for your notice 
of acceptance. 

The notice finally arrives. You are to 
report to FRESNO; 1 50 miles from home! 
Okay, you can deal with this. You arrange 
a place to stay in Fresno the night before 
the exam. You say goodbye to your wife 
and kids and hit the road. 

After arriving in Fresno you receive a 
telephone call that has tracked you all 
over the state. It seems that it took the 
State Board of Registration until the night 
before the exam to find out and notify you 
that you did indeed pass the exam last 
year due to a regrading of the exams. 

This did not happen to me. It happened 
to my coworker, Keith McMillan (LS 6729). 
He was so happy that evening to be able 
to have dinner with me and several other 
suffering examinees and then go home! 
Now that the euphoria has worn off I'm 
sure he's starting to wonder why it took 
until the very last moment to stay his 
execu... I mean tell him he didn't have to 
retake the exam. And why didn't they 
refund his exam fee when they sent his 
notification to him. Haven't they already 
had it long enough? I admit I wouldn't have 
minded having this happen to me. I'm 
very happy for Keith but it doesn't seem 
the whole episode was handled very well. 

One fellow at the exam had his books 
and notes and No. 2 pencils all spread out 
and was waiting with a churning stomach 
for the exam to be passed out when he 
was informed that he passed the exam 
TWO YEARS AGO and that our State Board 
of Registration had been unable to locate 
him. I guess they didn't notice his ap
plication and check last December for this 
exam. I guess they're busy. 

I hope I'm not one that gets lost in the 
shuffle this year. 
Linda M. Richardson, L.S.I.T. 

• FROM BAD TO WORSE 
I had a problem understanding why I (and 
many others) had to travel to Fresno to 
take the Licensed Surveyor's Examination. 
Besides the expense, it really puts one off 
balance. I was lucky enough, this time, to 
find another woman taking the exam that 
was willing to share expenses, and more 
importantly, share company on the trip. 

She traveled from Nipomo to my house 
in Morro Bay and I drove us on to Fresno. 
We stayed at the Holiday Inn in a very 
pleasant room at a reasonable price and 
managed (unlike others) to sleep through 
the night club act in the showroom and the 
"Big Band" dance in the courtyard. (Lobby 

for those of you who remember lobbies.) 
Remembering a prior exam where most 

of the cars in the parking lot had their tires 
slashed the night before the exam, I parked 
in an attended lot. (I thought.) When I 
picked up my car in the morning there 
wasn't another soul (or car for that matter) 
in sight. I had the advantage of having a 
pregnant lady with me so I received special 
treatment. I was allowed to drive all the 
way up to the exam area to unload our 
books and my passenger then remove my 
car to a designated parking area. I was 
very pleased with my good fortune. 

Actually, the only real complaint I had 
about the exam was the weather condi
tions. We were warned that the number of 
people in the building would definitely re
quire that the air conditioning be turned 
on. Nobody had a problem with that. We 
were also warned that the air conditioner 
caused an inordinate amount of wind, 
however, they would turn on the air on 
one side for a period of time then apply 
equal time to the other side so that all were 
tortured equally. (I should have known.) 

Having previously tested in Paso Robles 
I (thought I) was used to that. Not. 

About an hour into the exam the air 
was turned on. Not only did my hair blow 
from the back of my neck, over my head, 
and into my eyes, and the pages on the 
reference book I was using turn to the end 
of the book, but every loose paper on my 
desk began to migrate toward the front of 
the examination room. My biggest con
cern was for my exam entrance slip ("To 
be kept in front of you at all times") which 
finally landed four rows ahead of me under 
someone's foot. (He was kind enough to 
take time out from his exam to pass it 
back, row after row, to finally reach me.) 
Distracting? No. It was all of my pencils 
blowing to the person next to me that 
caused my panic! (Without my No. 2's I 
couldn't hope to finish the exam.) 

Those were returned as well. After 
about two minutes (which seemed like two 
hours!) I was able to figure out which 
question it was that I was trying to answer. 
I admit that I was wishing that I was taking 
the exam in Paso Robles at the fair grounds 
with their noisy (but unmolesting) air con
ditioners. Then I found out what the people 
taking exams there had to go through. It 
seems there were motorcycle qualifying 
runs going on during their exam. 

I'm sure it is difficult (to say the least) 
to set up exam sites but it seems to me 
that they could be a bit better planned. 
Perhaps they need more volunteer help to 
set it up. Or perhaps the $ 1 75 exam fee 
could be better applied toward making 
the exam more of an exam than a test of 
ones stamina. If I'm out of line please 
let me know. 
Linda M. Richardson L.S.I.T. 

• MORE ON CONTINUING 
EDUCATION 

An article from the Los Angeles Times, 
dated February 16, 1992, that deals with 
fellow professional (Attorneys) concerns 
and problems with the mandated continu
ing education program. Without restating 
the entire article, I list below some high
lights for fellow surveyors to consider. 
1 . The educational program requires 
36 hours of courses over a three year 
period. Ten hours are mandatory 
subjects with the remaining 26 hours 
elective. In this elective arena the 
problems appear. 
2. Opponents worry that the Bar is not 
adequately screening courses and/or 
providers of the courses. 
3. Courses such as "Cruisin' for Credit" 
on a cruise ship to Canada, or a course 
on acting "Enhancing Your Communi
cation Skills" are being offered. 
What is the motive behind these 
type of courses? 
4 . Federal and State officials, law 
professors and retired judges are 
exempt. I trust that we Professional 
Surveyors will not allow that to happen 
with our program, or we would perhaps 
see a rush to become surveying 
instructors? 
5. Lawyers will be expected to certify-
under penalty of perjury-that they have 
taken the required hours. Why not turn 
in receipts from instructors, or cruise 
ship captains? In one course the article 
states that the lawyers were given 
certificates before the class began. 
Obviously this area needs study. 
6. In summary, quoting Martin Omoto, 
legislative director of a Sacramento 
coalition, "No one should be convinced 
that the program maintains, promotes 
or tests the competency of attorneys. The 
public is in no way protected." Can we 
substitute Surveyors for attorneys? 
Clen L. Aalbers P.L.S. 

• RECORD OF SURVEY 
CHECKING REQUIREMENTS 

Recently, the California Land Surveyors 
Association introduced legislation that 
will allow a surveyor to file his record of 
survey maps directly with the county 
recorders office. This legislation would 
allow the licensed surveyor the option of 
avoiding the cost and time required for 
the process of checking maps by the County 
Surveyors Office. Consider the following 
comments. 

Some County Surveyors have been 
known to make demands that exceed the 
requirements, as stated in the Land 
Surveyor's Act, for a Record of Survey Map. 
In so doing does the County Surveyor as
sume any responsibility or liability for the 
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map. I believe the answer is no. Licensed 
surveyors are ultimately responsible for 
their professional judgments. The County 
Surveyor, in such a case, may have taken 
on an unnecessary burden that increases 
their costs and in fact may increase the 
liability of the surveyor. 

The trend throughout the state is that 
checking fees are and will continue to 
increase. This trend does not encourage 
the filing of survey information in the 
public records. The burden of cost added 
to the recording of a map by the checking 
process is not justified when compared 
with the added benefits if more informa
tion is more often made available to the 
public. It behooves the profession and 
the public to remove as many impediments 
as possible to the filing process. 

There is a benefit in having a disinter
ested party review record of survey maps 
for clarity and obvious omissions prior to 
recording. This can continue in the form 
of a peer review system. 

This is an opportunity for the profes
sion to take responsibility for its practice. 
Some will be concerned that less than 
adequate maps will be filed and the record 
will be cluttered with less than profes
sional work. I suggest those who practice 
their profession honorably will likely do 
an even better job. Those who would do 
less than an adequate job will come under 
the scrutiny of their local professional 
practices committees and the Board of 
Registration. 

Michael R. McCee, PLS 

• BLM RESPONDS TO METHOD 
OF DOUBLE PROPORTION 
MEASUREMENT 

Editor's Note: This letter is a response to a 
letter to BLM asking what the correct method 
for double proportion measurement. 

The Manual of Surveying Instructions 1973 
is very explicit on the methods used in 
proportioning. Section 5-25 states "Length 
of proportioned lines are comparable only 
when reduced to their cardinal equiva
lents". Segment of lines are proportional 
only when the lines being apportioned are 
essentially straight lines (eg. cardinal lines), 
and those segments must have intercept 
lines that are parallel (eg. cardinal lines). 
Attempting to apportion lines that are 
broken with angle breaks can not be 
apportionate unless the desired end prod
uct results in angle breaks exact in angular 
variation with the line being apportioned 
from. This desired end results is virtually 
Impossible under a double proportionate 
scenario (eg township and in interior sec
tion corners). Hence, the Manual require
ment for reducing both lines to cardinal 
equivalents. 

Your understanding of the methodol
ogy is correct, but if the bearing does not 
deviate from cardinal severely then the 
error or performing a proportion using 
the actual distance of the line will not be 
enough to be of major concern. It is good 
practice, however, to use the cardinal 

equivalents in your calculations in order 
to avoid errors that can develop from these 
angular breaks. 

Applying a correction for the conver-
gency of the meridians is required when 
proportioning on a east-west township 
boundary. As per the Manual of Surveying 
Instructions 1973, Section 5-31, "Proper 
adjustment is made on an east-west line 
to secure the latitudinal curve". The Bureau 
of Land Management requires that every 
surveyor account for the correction due 
to convergence. The BLM has new software 
available to the public call CMM (Cadastral 
Measurement Management). This new soft
ware is used by a few of our surveyors and 
corrects for the latitudinal curve auto
matically. 

I hope this letter adequately answered 
your questions. If there are any further 
questions please don't hesitate to write. 
Clifford A. Robinson 
Acting Chief, Branch of Cadastral Survey. 

• NEW AND APPROVED 
PLATS 
This letter is to inform you of cadastral 
survey plats approved by the Chief, 
Cadastral Surveyor for California during 
the first half of FY92 (October 1, 1991 
thru March 31 , 1992). 

These plats are now on file in the 
Survey Records Office, Bureau of Land 
Management, California State Office, 
2800 Cottage Way, Room E-2841, 
Sacramento, California 95825. 

TP/RG/MER APPROVAL TYPE OF 

T. 

T. 

T. 

1. 

T. 

T. 

T. 

T 

T. 

T. 

T. 

T. 

6 S., R. 32 E., MD 

2 7 S., R. 22 E., M D 

6 S.. R. 18 E., SB 

32 N. , R. 1 1 E., M D 

1 S., R. 18 W., SB 

9 N., R. 22 E., SB 

14 N., R. 17 E., SB 

3 S., R. 27 E., M D 

17 S., R. 38 E., M D 

18 S.. R. 10 E., M D 

30 S., R. 4 0 E.. M D 

8 S., R. 1 E., SB 

D A T E 

10/31/91 

12/17/91 

01/24/92 

01/31/92 

02/04/92 

02/18/92 

03/16/92 

03/18/92 

03/18/92 

03/18/92 

03/19/92 

03/30/92 

SURVEY/ 
PLAT 

Dependent 
Re survey 
Dependent 
Re survey 
Dependent 
Resurvey 
Dependent 
Resurvey 
Metes & 
Bounds 
Dependent 
Resurvey 

Supplemental 
Plat 

Dependent 
Resurvey 
Dependent 
Resurvey 
Dependent 
Resurvey 
Dependent 
Resurvey 

Supplemental 

Plat 

Clifford A. Robinson 
(Acting) Chief, Branch of Cadastral Survey. 

• IN RESPONSE 
Having just read my friend Glen Aalbers' 

letter in the Cal Surveyor regarding the 
1992 CLSA/NALS/ACSM Conference, I feel 
sort of like a heel since he plied me, and 
my family with alcohol on the flight from 
L.A. to Reno, however, I've been called what 
he is going to call me many times before. 

DRESS CODE: Moderators and speakers 
should be properly adorned, however, 
attendees should be comfortable and made 
to feel at home. I don't think Sparks, 
Nevada is the fashion capital of the uni

verse. Be clean, comfortable and try not 
to smell too bad. 

ABSENCE OF LEADERS: Attendance at 
sessions is determined by the perceived 
quality and interest factor of the various 
topics, not by the appearance of the illus
trious "inner circle" or the dreaded "Santa 
Rosa Bunch." Meetings are called based 
on need and scheduled before sessions 
begin so that the "leaders" can attend 
both. All meetings are announced at prior 
sessions so that the "average" surveyor 
can attend. All you have to do is get your 
ham-hocks out of bed on time. 

DOOR PRIZES: I seem to recall a variety 
of door prizes presented by the chapters 
over the years such as belt buckles, HP 
41 's, Knott's Berry Farm food packs, sur
veying books, wine, hats, shirts, a dead 
rat and a skate key. What's the problem? 

DINNER SHOW: This event is held as 
close to the end of the sessions as pos
sible so that everyone isn't spread all 
over hell 's-half-acre and have to be 
herded back together for a late show. 
The event is also suppose to provide a 

means of entertainment for those who 
don't want to entertain themselves and 
it is a good way of getting attendees to 
meet one another and make new friends. 
Besides I've never been to a dinner show 
that didn't include dinner. 

Thanks for caring about the conference 
to speak your piece. Love ya, Big Guy. 

Paul A. Cuomo 

• RECORD OF SURVEY MAP 
CHECKING FEE 
Apparently, all that the Riverside County 

Surveyor feels is necessary to defend high 
checking fees for Records of Survey 
(Raymond Mathe, California Surveyor, Sum
mer, 1992) is to lay out the history of how 
the fees in Riverside County came about, 
and to claim that critics of the high fees 
present only one sided arguments. 

Maybe a view from a smaller county up 
north would help round out the argument 
a little. 

I'll make my position clear from the 
beginning: A fee structure that allows up 
to $2,235.00 to be charged for checking 
a Record of Survey is an obscene affront 
to the entire concept of what a Record of 
Survey has always been. 

Mr. Mathe details the actions that went 
into the decision to raise his county's fees 
from a flat $600.00 per map to the com
plicated fee structure they now have which 
allows up to $735.00 to be charged on a 
one sheet map, and up to $2,235.00 for 
a multi-sheet map. 

I'm sorry, but Riverside County was 
charging too much before they raised the 
fee. If a county cannot check a map for 
under $600.00 then that county is miscon
struing their role as a map checker and, 
for whatever justif ication, overcharging 
the public for what should be a nominal 
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fee to have an important document recorded. 
Rather than focus on the history of the fee increase, a rather 

self-serving line of argument, Mr. Mathe should focus on the 
historical importance of the Record of Survey itself. The modern 
requirement that a Record of Survey be prepared and recorded 
pursuant to doing a field survey is grounded in the realization 
that to not do so only encourages mass confusion for the public 
and for surveyors. It simply is an unworkable situation to have 
countless surveyors out there performing surveys that cannot be 
easily be tracked down and verified. To make a long story short, 
it became obvious that the public was not being well served to 
allow surveys to be done without some standardized manner 
of documenting how they were done and by whom. 

I maintain that this is the paramount purpose of a Record of 
Survey, and that any discussion about county checking fees should 
be directly tied to this fact. The checking fee should never be 
allowed to get so high as to adversely effect the client's decision 
about having the survey done. The fee, in the mind of the client, 
should be on the order of a small addition to the cost of the 
project. To allow it to become any more than that is to allow 
the government to be in the position of discouraging a service 
that only benefits us all. The entire process should be geared to 
the idea that the Record of Survey should be kept as simple as 
possible. 

The fee, in the mind of the county, is unfortunately another 
matter, in some cases. Riverside County feels that $45.77 per 
hour is a necessary fee for the checking of a map. At an average 
cost of $647.19 per every multi-sheet map, that means that the 
county is, on average, spending over 14 hours to check their 
maps. This is at worst, ridiculous, and at best a major distortion 
of what the county is required to do by law. 

Reading Section 8766 of the Land Surveyor's Act, I find nothing 
to justify that many hours for the checking of even a difficult 
map. What the county is required to do is to make sure that the 
basic facts are stated on the map and that it is mathematically 
correct. In the age of computers the math portion should take 

USING GPS FOR THE 
FIRST TIME 

Need Assistance and Assurance 
of a Successful Project ?? 

Michael R. McGee, P.L.S., acts as a 
consultant to advise and assist surveying 
& engineering firms on projects FPO 
Industrial Pipe & Steel utilizing the 
NAVSTAR Global Positioning System (GPS). 
Involvement includes equipment 
specification, installation of software, project 
planning, training crews & project manager, 
processing, analyzing and adjusting the GPS 
observation data and quality control. 

Consultant works with first time users 
who wish to gain knowledge and confidence 
while being assured of a successful project. 

Call for information and references. 

McGEE SURVEYING CONSULTING 
1826 Chorro Street 

San Luis Obispo, CA 93401 
(805) 546-9314 

about 20 minutes. As for the rest of the process, I would allow, 
say, a maximum of 3 or 4 hours to complete the job. I have been 
preparing and checking maps for almost 20 years, and I cannot 
fathom how it should take 14 hours, on average, to check a map. 
Either Riverside County employees are not efficiently performing 
their jobs, or they are grossly inflating the very concept of what 
it is they are supposed to be doing. 

As for the idea that the county is liable for what they do, and 
therefore should dramatically raise fees as some sort of protection 
or justification, this is a questionable line of thinking. If this is 
really a problem (and exactly what is the extent of this problem, 
anyway?) then the approach to be taken is to rewrite the Land 
Surveyor's Act to remove such liability for the county, not to begin 
a never ending policy of raising fees out of some misguided 
idea that a higher fee charged by the government will somehow 
remove that liability, or make it more acceptable. 

Mr. Mathe accuses his critics of one-sided arguments. Did it 
occur to him that perhaps it really is a one-sided debate? Given 
the purpose for a record of survey, there is no legitimate argument 
for spending 14 hours to check a map and charging thousands 
of dollars to do so. 

The record of survey is becoming more of an issue in Califor
nia, along with the Lot Line Adjustment. I hereby suggest that 
the surveying organizations, along with governmental bodies across 
the state, formally set a date for a combined conference to discuss 
these two important issues and take steps to insure that the 
public's use of them is not discouraged. 

Land divisions are already well regulated. Lot Line Adjust
ments and Records of Survey are less well taken care of in state 
law. Perhaps it is time to carefully look at these projects on the 
lesser end of the surveying scale to make sure that they remain 
what they were intended to be from the beginning, simple solu
tions for simple surveying projects. To allow them to evolve into 
expensive proposit ions is to negate their intended role. 

Lee Hixson • 

SURV-KAP® 
LANDMARK DISCOVERIES 

Fall 1992 The California Surveyor 9 



California's New 
High Precision 

Geodetic Network 
By Michael Stephens 

HPGN What is it? 
A high precision geodetic network 
(HPGN) or similarly a high accuracy 
reference network (HARN) is a 
group of stations uniformly spaced 
usually 25 to 100 km (15 to 60 miles) 
from one another, whose horizontal 
positions relative to each other and 
to the NAD83 reference coordinate 
system, are known to a very high 
degree of accuracy. The California 
HPGN is only one of several already 
existing HPGN's which have been 
established in other states. 

What is the impetus for 
HPGN Why do it? 

The two main problems addressed 
and mitigated by the existence and 
utilization of an HPGN for satellite 
surveying purposes are: (1) the dif
ficulties associated with the use of 
existing NGRS (National Geodetic 
Reference System) stations for satel
lite data collection, and (2) the mani
fest difficulties in trying to adjust a 
high accuracy GPS survey to a less 
accurate existing NGRS network 
established by conventional methods. 

Two main complaints that have 
been made by users of the existing 
NGRS reference stations with respect 
to GPS survey network design and 
data collection have been: (1) the lack 
of easy accessibility of many of the 
stations, and (2) the unsuitability of 
many of the stations for use because 
of surrounding obstructions. The 
establishment of an HPGN alleviates 

these problems by making all 
s ta t ions that are a par t of the 
network easily accessible to road 
vehicles and by placing them in 
areas that have a 360 degree unob
structed view of the sky from about 
15 degrees above the horizon on up 
allowing incoming satellite signals to 
reach the receiver without being 
blocked, deflected, or distorted. 

Difficulties are continually arising 
when GPS survey networks are ad
justed to NGRS reference stations. 
One of the main reasons for this is 
because of the level of error in 
NAD83 positions of existing refer
ence network stations. It is not 
uncommon to find errors of up to a 
few decimeters in some of the 
NAD83 stations in California. This 
has often led to problems when 
performing a least squares adjust
ment of the highly accurate GPS 
derived baselines holding 1st or 2nd 
order NGS stations. Numerous least 
squares adjustments have often been 
required to determine whether poor 
statistical solutions within an ad
justed network (i.e., high residuals 
on individual baselines or a high 
overall variance factor) were a result 
of unsatisfactory coordinate posi
tions of the NGRS station(s) being 
held fixed as control, or whether they 
were a result of the data collected on 
or design of the survey network 
being adjusted. Furthermore, if the 
poor solutions were a result of un
satisfactory control then additional 
adjustments and analysis is of the 
survey network were often required 

to determine which NGRS station(s) 
had an unsat isfactory posi t ion. 

Since the underlying objective of 
an HPGN is to eliminate as much as 
possible any existing distortion in 
the positions assigned to NAD83 
reference network stations many of 
the current problems associated with 
analyzing and adjusting a GPS sur
vey into an existing network will be 
minimized. 

Relation To NGS Control 
The existence of an HPGN does not 
supersede the current NGS Triangu-
lation Network for control (also 
known as the National Geodetic 
Reference System—NGRS). What will 
eventually happen (perhaps within 
the next year or two) is that the 
current NGS network will be ad
justed into the HPGN network. This 
will be done to minimize the amount 
of distortion in the NGS net. This 
will slightly change the currently 
published NAD83 coordinate values 
assigned to some of the stations. 

Stations of the 
California HPGN 

The California HPGN consists of 244 
stations spaced somewhat evenly 
approximate ly 40 miles apar t 
throughout the entire length of the 
state. 

Most of the stations are located 
off of major state or interstate high
ways and are easily accessible by car 
(see Figure 1). 

Most of the set HPGN stations are 
a modification of the NGS three 
dimensional Class A monument. The 
HPGN stations set this way basically 
consist of a 2" dia aluminum monu
ment cap stamped with the station 
name and date set. The aluminum 
cap is set on top of an aluminum rod 
driven to refusal and is surrounded 
by a 6" PVC casing and concrete 
collar and covered by an aluminum 
frame and top. A few of the HPGN 
monuments consist of a cap set di
rectly in solid rock or existing con
crete. The remaining HPGN stations 
consist of existing NGRS network 
monuments near proposed station 
locations which met the HPGN 
project criteria (see Table 1). 
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HPGN Relation to State 
Plane Coordinates 

All points within the HPGN will be 
recognized as a basis for SPC as 
defined in the Public Resources Code 
dealing with the California State 
Plane Coordinate system. The lati
tude and longitude positions of all 
HPGN points will have NAD83 state 
plane coordinate values assigned 
to them. 

HPGN Positional Accuracy 
The National Geodetic Survey's geo
metric relative positioning accuracy 
standards for three-dimensional sur
veys using space system techniques 
are broken down into four levels or 
categories of order as follows: 

• Order A 3mm+l: 100,000,000. 
Used for global & regional geo-

dynamics (i.e., plate tectonics move
ments) and deformation measure
ments (i.e, seismic movement). 

• Order AA 5mm+l:l0,000,000. 
Used for NGRS "primary" networks; 
regional & local geodynamics; seis
mic measurements. 

• Order B 8mm+1:1,000,000. Used 
for "secondary" networks; connec
tions between the "primary" NGRS 
network; local geodynamics; seismic 
measurements; high precision engi
neering surveys. 

•Order C 
1st 1cm + 1:100,000 
2nd-I 2cm + 1: 50,000 
2nd-II 3cm + 1: 20,000 
3rd 5cm + 1: 10,000 

Used for meet ing mapp ing ; 
land information; engineer ing 
requirements. 

Figure 1 
California HPGN Station Placement 

The California HPGN project was 
designed to produce a level of accu
racy of at least Order B as defined 
by the FGCS (Federal Geodetic Con
trol Subcommittee) specifications. 
FGCS Order B specifications stipu
late that the vector components of 
each station within the network shall 
have a minimum accuracy of 8mm + 
1:1,000,000 at the 95% confidence 
level. For example, at 40 mile spac
ing (about 60 km) the expected accu
racy is 8mm + 60mm = 68mm (0.22 
feet) for each of the components of 
the resultant vectors. The proce-
cedures used to establish the Califor
nia HPGN, however, were intended 
to guarantee accuracies as close to 
Order A as defined by the FGCS as 
was practical. In other words, sta
tions within the California HPGN will 
have coordinate values assigned to 
them which will be at least 10 times 
more precise than those currently 
assigned to existing 1st order NGRS 
network stations. 

HPGN Stations Relation 
to NGS Triangulation 

Stations 
Satellite data was collected on at least 
one NGS horizontal control station 
(usually 1st order but occasionally 
2nd order) within a one degree by 
one degree area throughout the en
tire length of the state simultaneously 
with data being collected on sur
rounding HPGN stations. This was 
enough to tie the existing NGRS 
reference network into the HPGN. 
Those NGS points that were occu
pied concurrently with the HPGN 
points will be assigned revised 
N AD83 coordinate values at the same 
time the NAD83 coordinate values 
for the newly established HPGN 
points are published (the middle of 
May 1992). The ties that were made 
between the existing NGRS reference 
network and the newly established 
HPGN will enable NGS to determine 
the amount of adjustment (if any) 
that will be necessary to the remain
ing 16,000 or so 1st, 2nd, and 3rd 
order stations within this network. 
A least squares adjustment will be 
performed at a later and as yet un
specified date which will be used to 
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determine the amount of adjustment 
to be made to the remaining existing 
network stations. The results of the 
adjustment (i.e., the newly arrived 
at coordinate values for the remain
ing NGRS stations) may not be pub
lished for a few years. 

Survey Specifics of 
HPGN System 

The California HPGN was a joint 
project developed and completed by 
both the California Department of 
Transportation (CALTRANS) and 
the National geodetic Survey (NGS). 
The way in which the survey was 
planned out and completed may best 
be explained if broken down into 
three components consisting of the 
network design, project reconnais
sance, and data acquisition. 

Network Design 
The initial network design for the 
HPGN was planned out on a Cali
fornia state highway road map by 
the Headquarters Surveys office of 
CALTRANS in Sacramento. Since 
one of the main reasons for estab
lishing an HPGN was to allow easy 
accessibility to control stations, the 
initial approximate locations for the 
stations were selected (for the most 
part) within state highway rights-of-
ways along state highway corridors. 
The stations were plotted out on 
the road map at approximately 30 to 
40 mile spacing in a grid pattern 
throughout the entire state. The fi
nal network layout provided for 
about 170 new stations excluding ties 
to existing horizontal and vertical 
control within California or near its 
borders. 

Project Reconnaissance 
Copies of the road map consisting of 
the plotted locations of the proposed 
new HPGN stations were given to 
each of the 12 CALTRANS districts 
so that each could go out into the 
field and select specific points in the 
vicinity of the station locations indi
cated on the map. Each district was 
responsible for selecting station sites 
within their own district boundaries. 
In addition to the new stations being 
set along the California state High

way rights-of-ways, network design 
guidelines and project reconnaissance 
called for the inclusion of 5 other 
existing groups of stations. These 
groups were as follows: 

1) All California stations in the 
Nat ional Geodet ic Survey ' s 
National Crustal Motion Network 
(NCMN). These are order A sta
tions (10 times more accurate than 
HPGN stations) and were used as 
control for the HPGN adjustment. 

2) Ties to an existing NGRS hori
zontal control station in each one 
degree by one degree latitude and 
longitude block to ensure an inter
relationship between the HPGN and 
the existing 16,000 horizontal con
trol stations. 

3) Ties to the existing NGRS 
vertical control network to provide 
information for orthometric height 
de te rmina t ions th roughou t the 
network. 

4) Ties to tidal bench marks to 
provide an accurate interrelationship 
between the geodet ic and tidal 
datums. 

5) Ties to the southern tier of 
stations in the Oregon HPGN project 
near the California-Oregon border. 

Data Acquistion 
GPS satellite data was collected by 

both CALTRANS and NGS crews 
using two primary types of dual 
frequency receivers. These were the 
Ashtech L XII and the Trimble 4000 
SST. Additionally, data collected 
from four fixed receiver sites located 
at the Mojave CIGNET station, JPL 
in Pasadena, Scripps Institution at 
La Jolla, and at Pinyon Flat was 
incorporated into the project. 

Satellite data was collected on all 
stations in the network for 6 hours; 
and each station was occupied on at 
least two different days. All NCMN 
stations were occupied on three sepa
rate days and approximately one 
fourth of the total number of HPGN 
stat ions excluding the NCMN 
stations were occupied three times. 

Data for the project began to be 
collected on April 5,1991 and it ended 
about 4 months later on August 13, 
1991. Baseline data reductions were 
performed by NGS personnel in San 
Diego and in Sacramento by in house 
NGS written software (OMNI). The 
baselines were then sent back east to 
Maryland where they were repro
cessed using a precise ephemeris for 
additional accuracy. A least squares 
adjustment was then performed on 
all the baselines by NGS and the final 
coordinate values released in mid 
May 1992. 

T a b l e 1 
Ca l i forn ia HPGN Network Stat ions 

DISTRICT 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1 
12 

TOTAL 

CALTRANS 
STATIONS 

15 
25 
9 
12 
13 
15 
6 
16 
7 
12 
15 
2 

147 

CALTRANS 
NCRS 

STATIONS 

0 
4 
3 
2 
0 
3 
0 
6 
10 
0 
0 
0 

28 

NETWORK 
(NCRS) 
TIES 

2 
6 
3 
2 
5 
6 
0 
6 
1 
3 
4 
1 

39 

NCMN 
STATIONS 

0 
2 
0 
1 
2 
0 
3 
2 
2 
1 
5 
0 

18 

TIDAL 
BENCH 

1 
0 
0 
1 
2 
0 
1 
0 
0 
0 
0 
0 

5 
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Data Availability 
NAD83 coordinate values for all 
HPGN stations as well as to-reach 
descriptions for them will be made 
available to anyone interested by 
CALTRANS headquarters in Sacra
mento. Both paper and electronic 
files will be obtainable including a 
search and extraction program to 
locate specific HPGN sta t ions . 
All to-reach descriptions have been 
s tandard ized and were input 
into a database using DDPROC 
(an NGS database program) 
(See SEARCH.EXE sidebar). 

Persons interested in finding out 
more about the HPGN or obtaining 
paper or electronic files of station 
descriptions and coordinates can 
contact CALTRANS headquarters 
at (916) 739-4504 or 739-4506. 

Additionally, information can be 
obtained by contacting the NGS 
information center in Rockville 
Maryland at (301) 443-8631. 

HPGN Densification 
NGS has left all maintenance and any 
upgrading or densification to be done 
on the HPGN up to CALTRANS. At 
this stage there is still some discussion 
as to how frequently the HPGN 
stations should be inspected and also 
whether each district should maintain 
the HPGN stations in their respective 
areas or whe ther CALTRANS 
headquarters 
should maintain all the HPGN sta
tions throughout the state. Right 
now the general consensus is that 
there should be some form of on site 
physical inspection of all stations on 
an annual basis; and if any of the 
inspected stations seem to have been 
disturbed or destroyed (i.e., by seis
mic activity) then it will be up to 
CALTRANS to physically repair or 
replace the station if necessary and 
then to establish new coordinates on 
the station by collecting satellite data 
over the new or replaced station for 

SEARCH.EXE 
by Steve Vaughn 

The program is designed to extract descriptions and other related informa
tion about stations which were observed as a part of the recently completed 
California High Precision Geodetic Network. 

After invoking the SEARCH command, the screen will display a screen 
describing the program. After striking the Enter key a brief menu will be 
displayed on the screen (see below). Strike the F3 key "Utilize an existing 
REFORMAT.DAT file." 

Fl 
F2 
F3 
F4 

D D P R O C DESCRIPTION SEARCH 

Reformat a *.HA f i le to a *.LST f i le. 
Reformat a *.LST f i le t o a REFORMAT.DAT f i le . 
Ut i l ize an ex is t ing REFORMAT.DAT f i le. 
Qui t . 

An OPTION MATRIX is now displayed. Select the function key for the data 
base has been searched you will note the number of stations FOUND. You 
may then VIEW or PRINT the descriptions or LIST the stations following the 
guidelines in the matrix. (See below.) 

SEARCHED 245 • FOUND 1 

SEARCH 
d-base 

DESIGNATION 

COUNTY 

LAT & LONG 

ELEVATION 

QUIT 

Fl 

F2 

F3 

F4 

F5 

VIEW 
desc 

SHIFT/F1 

SHIFT/F2 

SHIFT/F3 

SHIFT/F4 

PRINT 
desc 

CNTRL/F1 

CNTRL/F2 

CNTRL/F3 

CNTRL/F4 

LIST 
stations 

ALT/F1 

ALT/F2 

ALT/F3 

ALT/F4 

choose your selection 

EXIT the program as indicated. 

six hours concurrently with two 
other nearby existing HPGN stations 
so as to establish a basis for re-ad
justing the new station into the 
network. There is also some discus
sion as to having a cont inuous 
ongoing verification of the coordi
nate positions of all HPGN stations 
irrespective of whether or not they 
appear to be physically damaged or 
to have moved. 

The HPGN will slowly be densi-
fied by CALTRANS as well as by 
other public agencies (i.e., San Di
ego, Imperial, and Riverside coun
ties) mainly as GPS control projects 
come on line. There are some excep
t ions however . For example , 
CALTRANS district 7 (which covers 
Los Angeles county and nearby sur
rounding counties) has decided to 
densify the entire district to the point 
of having an HPGN station every 10 
miles or so. This particular densifi
cation project should be completed 
sometime in the near future. As new 
HPGN stations are established and 
adjusted into the network their loca
tion descriptions and coordinate 
values will be added to the existing 
HPGN database in Sacramento. 

The HPGN does not lend itself 
readily to being utilized for conven
tional surveys at this particular time. 
At present there are no azimuth pair 
stations within the network which 
could serve as a basis of bearing for 
the surveyor using conventional 
surveying equipment. As the net
work stands right now it mainly 
benefits users of GPS satell i te 
technology. 

Mike Stephens has a BS degree in 
Surveying Engineering from Fresno 
State University. He has worked exten
sively on all facets of GPS surveying 
with CALTRANS Headquarters in 
Sacramento since May of 1989. Mike 
has designed, coordinated the data 
collection, and adjusted numerous GPS 
surveys for CALTRANS. He worked 
closely with Don D'onofrio (the head 
NGS coordinator for the California 
HPGN) during all phases of the plan
ning and development of the HPGN. O 
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A Role for the 
Land Surveyor 

in GIS? 
By George N. Dumas, PLS 

Introduction 
Over the last several years we have 
seen the role of the land surveyor 
being expanded, and diminished, in 
its many components. Technologies 
such as Geographic Information 
System (GIS) and Global Positioning 
System (GPS) were originally 
thought to be avenues to more in
volvement and more business. They 
have, in many instances, resulted in 
less work for the surveyor. As these 
systems have developed and ma
tured, their use has been incorpo
rated by other disciplines. Often lay 
people, who don't understand the 
basic principles of mapping or mea
surement , etc. are used for the 
actual work. 

Is there a role for the surveyor in 
the future of GIS other than provid
ing ground control for aerial map
ping or adjustment networks or as 
a consultant to a GIS vendor? In the 
following we will examine one 
possibility. 

Background 
GIS is not new. The technology has 
been available for many years. Over 
that time there has been a large 
amount of interest generated in GIS 
by the academic community and 
public entities. As a result there have 
been significant advances in the ca
pabilities of these systems as well as 
a resulting emphasis on goals that 
cover a wide spectrum. Without 
computers GIS, a complex applica
tion, would not be practical. With
out the dramatic increases in the 
power of computers and the dra

matic reduction of hardware costs, 
GIS would not be available to most 
entities. 

Because of the high cost of com
puter hardware in the early days, 
the systems were also very expen
sive. There were many cities, coun
ties and some special districts that 
were able to budget for, and spend, 
the necessary money to buy the 
hardware and software. Unfortu
nately, in many, if not most cases 
there wasn't adequate budget, re
sources, or the understanding of the 
need for high quality data entry for 
the base map information. Because 
of this, often corners were cut by 
digitizing or scanning this informa
tion and then rubber-sheeting to 
force objects to fit together. This 
resulted in inaccurate base maps that 
became difficult to maintain and 
update. Base maps are defined as 
the property lines, street and road 
center and right of way lines as well 
as attribute information describing 
them. While accurate base maps 
were understood to be a requirement 
for a Land Information System (LIS), 
most GIS designers didn't see the 
need for them. Now, after the above 
problems have been surfacing, the 
thinking is changing, and more en
tities are requiring better base maps. 

In other areas GIS were not com
pleted because they were trying to 
input this data by more traditional 
but time consuming methods such 
as coordinate geometry. They didn't 
employ good methods to insure 
rapid input and accurate results. 
Many of these systems have become 

"white elephants." They continue to 
cost the govern ing body a lot 
of money and have little or no 
product ive use. There are some 
procedures and sys tems being 
developed to meet these challenges. 
The following describes one. Land 
Records Method DMC. 

Overview 
The past two years has seen an 
emergence of a system being built 
by a small software company in 
Southern California. This system 
provides for the collection and input 
of data into a GIS. It answers some 
main problems of the past. It in
cludes two main parts, the first of 
which is the software. Second, even 
more important, are procedures for 
the research and correlation of record 
data before its conversion to elec
tronic form. This system has resulted 
in the ability to create highly accu
rate maps. This is done in the same 
amount of time that it takes to create 
less accurate digitized or scanned 
maps. 

The sys tem, known as Land 
Records Method DMC, was devel
oped by Czerwonka Software. It is 
being used by two companies (Earth 
Industries of Ridgecrest, CA and 
Vectuscan of Santa Paula, CA) to 
produce accurate base and facility 
maps for cities and utility compa
nies. The map data entry function of 
the system uses efficient coordinate 
geometry routines that are designed 
specifically for this use. These rou
tines, which run on an IBM-PC or 
compatible, use AutoCAD for the 
graphics display and Paradox as the 
data base. Once the base maps are 
built, the remaining map and at
tribute information for the facilities 
is added with strong reliability. 

The system has been created to 
produce maps that not only can be 
used in a GIS but maps that can be 
used to do design work as well. "We 
built the system," says Larry 
Czerwonka, designer of the system, 
"to provide surveyors and engineers 
with something more than pretty 
pictures. It has been my experience 
that most GIS applications don't 
work well with lots that overlap or 
parcels that don't close. But that's 

14 The California Surveyor Fall 1992 



the real world and the minute you 
rubber-sheet your data to make it fit, 
you lose all accuracy." It is this loss 

^ ^ of accuracy that has kept most sur-
^ ^ veyors from trusting GIS. It has 

caused so many of the headaches 
that arise when firms attempt to enter 
data from different sources in their 
GIS. 

By starting with base maps that 
reflect the real world (record of sur
veys, parcel maps and subdivision 
maps), the Land Records Method 

"We built the 
system to 
provide 
surveyors 
and engineers 
with something 
more than 
pretty pictures." 

DMC allows the surveyor to see how 
the parcels really fit together both 
visually and by quantified positional 
differences. He, or she, can deter
mine where there are bad closures, 
gaps or overlaps. For the GIS world, 
the system also can be used to create 
an Adjusted Map. In the adjusted 
map, tracts and parcels are closed, 
rotated, merged and adjusted by 
least squares into a seamless map. 
This map is of little use to an engi
neer or surveyor but an essential step 
if the map is to be used by today's 
GIS software. The system actually 
retains both the record and adjusted 
information and a system audit log 
is maintained that tracks the input 
and adjustments. This allows the 
ability to determine what and how 
adjustments have been made. If new 
control information becomes avail-

| able, it is possible to readjust the 
original data to fit the new control. 

Czerwonka Software is now de
veloping a GIS that will work with 
real world data and not require the 

Fall 1992 

lots or parcels to close. Traditional 
GIS software requires that the par
cels close. Since the only reason for 
this at the parcel level is area calcu
lation, it is an unnecessary step. 

Data Research and Entry 
As mentioned above, specific proce
dures have been established for the 
research and correlation of record 
data. People without a surveying 
background are trained to follow 
these procedures. 

Can a surveyor have a worthwhile 
advantage in this area? We know 
how to research and compile record 
data for a boundary survey. For this 
application we have to throw out 
some of our training. An example is 
that we are normally interested in 
the chain of title starting from the 
original transaction. For efficient 
data conversion for a GIS, we usu
ally need to concentrate on the latest 
data first. If we can change our think
ing for this application, we can be
come very efficient quickly. Can we 
be cost effective enough to compete 
with vendors using trained techni
cians? Is this an area that will be 
challenging and interesting to the 
land surveyor? Time and experi
ence will give us the answer. 

Correlation Decisions 
Again our experience in analyzing 
record data for a boundary survey 
should give us an advantage in cor
relating adjacent surveys for a GIS. 
In most situations the solution is 
obvious but in several the expertise 
of a surveyor could expedite the 
process. 

Surveyors' Use of GIS 
in Traditional Areas 

Can a system such as this be a 
direct benefit to the surveyor in his 
or her current practice. Yes, it can!-
With some modification, it possibly 
can be used to create a graphical 
data base model of a particular piece 
of property and all it's related maps 
and deeds of record, etc., which can 
then be a tool for boundary analysis. 

Summary 
So what do we do now? It is obvious 
that we cannot stand pat and 

continue our practices as they have 
been over many years. Surveying, 
as well as other disciplines, continue 
to evolve as new technology and new 
needs emerge. We changed our ap
proach to much of our traditional 
work as calculators, computers , 
EDM's, total stations, data collectors, 
digital plotters, etc., came on the 
scene. Now, however, we have to 
look at the work we do and realize 
that many of the new tools enable 
others possibly to do some work we 
feel traditionally should be ours. 

We have the background neces
sary to learn to use the new tools for 
new applications. We must have the 
interest, and take the time, to find 
out about these tools. Making an 
investment of our time and some 
dollars is necessary for us to know 
if this is a right area for us. Software 
such as this is available. (Land 
Records Method DTM is available 
for $250 per module. The modules 
are Base Map, Adjustment, Water, 
Sewer, Gas, etc. A demonstration 
package is not available now.) What 
can we produce and sell? We can do 
quality data entry and conversion. 
We can do the maintenance and 
updating. Can we do it economi
cally? Can we market it to our local 
entities (cities, counties, special dis
tricts)? Can they understand its 
potential benefits? Can they afford 
it? The cop out, which won't work 
anyway, is to try to legislate for 
controls to allow us to do it exclu
sively. What we really need to do 
is be aware early on what new tech
nology can bring forward, prepare 
ourselves to use it and let the public 
know about our capabilities. These 
capabilities can be expanding, not 
contracting, if we keep alert and 
responsive. 

George N. Dumas, PLS is a former 
principal, executive vice-president and 
chief of surveying, mapping and com
puting in a large multi-disciplined en
gineering and surveying firm in Santa 
Barbara, CA. After selling his interest 
in that firm in 1989, he formed Dumas 
Land Systems (DLS). DLS has been 
offering consulting services to firms in
volved in civil engineering, land 
surveying, CAD and GIS. • 
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North American 
Vertical Datum 

of 1988 
By Gregory A. Helmer, PLS 

Introduction 
What would you do if you discov
ered that your local benchmarks were 
two and a half feet off and that the 
only vertical control suitable for your 
project was 20 miles away? This 
hypothetical situation is today the 
reality which presents a challenging 
di lemma for the surveying and 
mapping community. The challenge 
is the implementation of the North 
American Vertical Datum of 1988 
(NAVD 88), and the dilemma is the 
serious lack of NAVD 88 benchmarks 
in many regions of the country (e.g. 
most of California). 

Surveyors are now well ac
quainted with a transition from the 
NAD 27 to NAD 83 horizontal 
datum. This transition, although 
complicated and painful to many, 
was greatly simplified by the fact 
that precise horizontal control sur
veying in NAD 27 was limited 
primarily to the geodetic commu
nity. Also, the publication of NAD 
83 in 1986 coincided with the ad
vancement of practical and afford
able GPS surveying - thereby pro
viding a general upgrading of the 
precision and importance of horizon
tal control. Precise automatic levels 
have been in the surveyor's equip
ment locker since the early 1960's, 
and the profession has been accus
tomed to relatively sophisticated 
vertical control surveying as a re
sult. A datum change of 90 cm will 
not go unnoticed by the profession. 

If we as plane surveyors are to 
effectively deal with a transition from 
the Nat ional Geodetic Vertical 
Datum of 1929 (NGVD 29) to NAVD 

88, we need to begin with a basic 
understanding of geodetic height 
systems. What made NGVD 29 ob
solete, and why is NAVD 88 supe
rior? With a little knowledge of ge
odesy we can at least answer these 
questions, and begin to understand 
the reasons for a new datum, even 
if we resent the intrusiveness of such 
a change. 

Vertical Control 
As one stands at a given point on the 
earth, it is intuitively obvious which 
direction is up. And it would seem 
to be a simple matter to measure 
how far up or down one point is 
from an other. In fact, this limited 
concept was for most of us one of 
our first experiences in surveying, 
and has served as the basis for a 
tremendous amount of good quality 
differential leveling. Plus, H.I., mi
nus, elevation... Within the confines 
of most surveying practice we are 
not significantly restricted by this 
concept; but as we expand our inter
est to areas of regional and geo
graphic extent, and as we introduce 
advanced measuring techniques (i.e. 
GPS), we must consider the dynam
ics of height systems. Differential 
leveling is a good place to start. And 
if we seriously consider what we 
typically take for granted, a funda
mental principal becomes obvious. 
As a leveling instrument is set up at 
successive locations, its vertical axis 
is coincident with the gravity vector 
at that point, and its line of site is 
perpendicular to that gravity vector. 
As the force of gravity changes, the 
level line changes. Therefore the 

surface that a level describes is not a 
plane or a sphere nor any other 
defined geometric figure, but is an 
irregular surface which is perpen
dicular to the force of gravity at every 
location. This irregular surface is 
called an equipotential surface. Equi-
potential means that the potential 
gravity is the same at all locations. 
In other words, it requires no energy 
to overcome the force of gravity as 
an object moves from one location to 
an other on an equipotential surface. 
There are an infinite number of equi
potential surfaces surrounding the 
earth, somewhat like the layers of an 
onion. Since the earth's gravitational 
field is quite complex, each of these 
equipotential surfaces has its own 
distinct shape (i.e. they are not 
parallel). 

The Geoid 
The equipotential surface which most 
closely fits mean sea level is called 
the geoid. While the concept of mean 
sea level, and hence the geoid, is 
easily understood, its realization is 
much more problematic. Variations 
in wind patterns, and in ocean cur
rents and salinity are responsible for 
sea surface topography of a meter or 
more. Sea surface topography pre
sents a direct ambiguity in the defi
nition of mean sea level. Variations 
in the earth's gravity field impact 
the actual shape of the geoid to a far 
greater magnitude. Geoidal undula
tions of as much as 100 meters are 
the result of the uneven distribution 
of the earth's mass together with the 
effect of centrifugal force from the 
earth's rotation. Centrifugal force at 
the earth's equator effectively re
duces the acceleration of gravity by 
0.35% compared with gravity at the 
poles where centrifugal force is zero. 
The ellipsoidal shape of the planet, 
having a polar diameter which is 42.8 
km. (26.6 mi.) shorter than its equa
torial diameter, contributes to a total 
increase (including the centrifugal 
effect) in the acceleration of gravity 
of approximately 0.5% at the poles. 
The shape of the geoid becomes even 
more uncertain when we observe the 
effect of variation in land masses and 
the density of material within and 
below the earth's crust. The gravity 
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vector is drawn toward areas of 
greater mass and therefore the geoid 
bends upward in these areas. Con
versely, in areas with a deficiency of 
mass, the geoid bends downward. 

In California, geoidal undulations 
vary by several meters: 
Location Geoid Height (from OSU 91A) 

Near Yuma, AZ -33.2 m 
Santa Barbara -36.8 m 
Lone Pine -26.0 m 
Sacramento -29.8 m 

Crescent City -25.2 m 

-109 ft. 
-121 ft. 

-85 ft. 
-98 ft. 

-83 ft. 

Undulations of 50 ppm are not 
uncommon in the mounta inous 
areas of the state. Globally, the geoid 
height varies +/-100 meters. One of 
the greatest challenges remaining for 
geodetic science is the precise map
ping of the detailed undulations of 
the geoid. 

Vertical Datum 
Several possibilities exist, and have 
been used, to define a vertical da
tum. A tide gauge can locate mean 
sea level at a particular location by 
observations of sea level variations 
over an extended period of time 
(typically a 19 year cycle). As already 
discussed, mean sea level at one 
location is not necessarily on the 
same equipotential surface as mean 
sea level at an other location. The 
NGVD 29 resolved this conflict by 
constraining the general adjustment 
at 26 tide gauges. Five sites in 
Canada, and 21 sites in the U.S.A. 
were held fixed in the general ad
justment of 106,724 km. (66,315 mi.) 
of leveling. This means that NGVD 
29 is neither an equipotential surface 
nor an accurate approximation of the 
geoid. 

In the definition of NAVD 88, the 
limitation of a datum surface dis
torted to fit sea surface topography 
was considered incompatible with 
modern surveying technology. Space 
based geodetic surveying techniques 
(e.g. GPS, SLR, VLBI) are capable of 
providing extremely accurate geo
detic height differences in terms of 
height above a reference ellipsoid. 
The prospect of these methods in 
conjunction with a precise geoid is 
too valuable to sacrifice to a distorted 
datum. 

The NAVD 88 was defined by a 

single least squares adjustment of 
1,300,000 km. (808,000 mi.) of level
ing data in the U.S.A., Canada, and 
Mexico. This adjustment was com
pleted in June of 1991 and included 
80,000 km. (49,700 mi.) of new lev
eling in the U.S.A., VLBI height dif
ferences, and a total of 709,000 marks. 
The Coast and Geodetic Survey (for
merly the National Geodetic Survey) 
selected the new International Great 
Lakes Datum of 1985 (IGLD 85) local 
mean sea level height at station 
POINT-AU-PERE (Father Point) / 
RIMOUSKI as the minimum-con
straint datum point for NAVD 88. 
POINT-AU-PERE/RIMOUSKI is lo
cated at the mouth of the St. 
Lawrence River in Quebec, Canada. 
It was selected to minimize the im
pact of NAVD 88 on the national 
mapping programs of the U.S.A. and 
Canada, and upon international 
treaties regarding shipping in the 
Great Lakes. 

Orthometiric Heights 
Examination of the elevation change 
from NGVD 29 to NAVD 88 in 
California reveals differences of 60 
cm. (1.97 ft.) to 120 cm. (3.94 ft.) (see 
Figure V. But the change is not of a 
uniform slope or curve. Why is it 
that the elevation change is so 

irregular? Well, some of the irregu
larity is attributable to the distortion 
in NGVD 29 from sea surface topog
raphy, and some is from the errors 
which exist in the NGVD 29 leveling 
and adjustments, but the majority of 
the contouring is the result of refine
ment of a geodetic term known as 
the orthometric height correction. 

As was previously stated, no two 
equipotential surfaces are parallel. 
Any line of differential levels natu
rally passes through an infinite num
ber of equipotential surfaces since it 
is run on the ground at varying dis
tances from the geoid. The 
orthometric height correction at
tempts to compensa te for the 
non-parallism of the equipotential 
surfaces on which the leveling 
observations were made. This cor
rection requires precise gravity 
measurements to be processed simul
taneously with the leveling data. 
The NAVD 88 adjustment utilized 
improved gravity measurements to 
accurately model the orthometric 
height correction. The greatest mag
nitude for the correction occurs in 
the mounta inous regions where 
deflection of the vertical is 
greatest and the NGVD 29 models 
were most deficient. 

CONTINUED ON PACE 18 

California NGVD 29 to NAVD 88 Figure 1 
O R E G O N 

NAVD 88 Leveling 

NGVD 29 to NAVD 88 (CM) 
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Since the vast majority of users of NGVD 29 have not been seriously re
stricted by its deficiencies, there would seem to be little reason to accept such 
a difficult task as this transition represents. This is especially true since the 
availability of NAVD 88 marks is so limited. Future plans call for the read
justment of additional data sets into NAVD 88 (i.e. COE, USGS, and from 
NGVD 29). This is however; questionable for California due to the highly 
active crustal motion in the State. 

So, why would you opt to tie your project into the new datum? How about 
to conform to FEMA flood plain s tudies , or what if you ' r e 
doing federally funded Caltrans work, or Corp of Engineers mapping? All 
of these agencies have acknowledged NAVD 88 and have either established, 
or are working on, policies to address its implementation. It is only a matter 
of time before this trickles down to the local level as did NAD 83. NAVD 
88 is already being used and will become a requirement for an increasing 
number of projects, necessitating extensive vertical control surveys to density 
the network. The good news is that a tremendous amount of effort is going 
into the development of precise geoid models to facilitate GPS leveling. 
GEOID 90 is a three minute grid of geoid heights developed by C&GS, with 
an accuracy of 2 - 10 cm. (0.06 - 0.36 ft.). This level of accuracy meets the 
requirements for many vertical projects where it is being used to great 
advantage. C&GS has programs underway to study the geoid in much 
greater detail. One such study is being conducted in conjunction with 
Caltrans in the San Diego County area with hopes of obtaining accuracy at 
the 1 - 5 cm. (0.03 - 0.18 ft.) level. 

There is no question that NAVD 88 will be accepted as the principal 
vertical datum. Much work however is needed to facilitate the transition. The 
work effort required to accomplish this will become the responsibility of 
those prepared to meet the challenge. • 

ECONOMIC k EFFICIENT 
FOR 

AERIAL ROUTE • UTILITY CONTROL 
SURVEYS 

GIS & LIS BASE 

GEODETIC k DENSIFICATION 

PROJECT PUNNING AND CONSULTING 

AUTOCAD INTERGRAPH 

(510) 778-0626 

10 S. Lake Drive Suite 1 
Antioch, CA 94509 

Now get a 
TOP O l M 
total station 
for just 
$6,295* 

"Suggested list price 

Introducing 
TOP OUN* D-50 

Ruggedly built and easy to use, the D-50 is ideal 
for distances up to 1,640 feet and for use in confined 
spaces. For longer distances, Nikon offers the 
TOP GUN A-Series with exclusive Lumi-Guide red 
tracking light. TOP GUN total stations feature world-

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

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

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

Nikon 
SURVEYING INSTRUMENTS 
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Isn't It lime You Moved Up To 

Todays Technology From Leica? 

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

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

WILD NA3000 Digital 
Level 

Precise leveling with speed, 
accuracy, and automatic 
recording. 

WILD VIP Total Stations 

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

WILD GPC1 Data 
Terminal 
A true MS-DOS field com
puter with virtually unlimited 
storage capacity. Choose 
from Leica's library of 
powerful software, or add 
your own! 

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

SURVEYING 
INSTRUMENTS 

1447 Rollins Road 
Burlingame. California 94010 

InCA: (800)462-8181 
(415)348-7247 etca 



Report To GIS 
Task Force 

By Joseph W. Betit, PLS 

Editor's Note : In 1990 CLSA introduced leg
islation on CIS/LIS. That legislation was 
modified to create a statewide Task Force to 
review and make recommendations on CIS 
standards and use within the State of Cali
fornia. The Task Force represents a number 
of state agencies, federal agencies, univer
sities, counties, cities and interested associa
tions. Howard Brunner was appointed by the 
Governor to represent CLSA. Howard recom
mended and Joe was appointed to the Data 
Development Technical Advisory Committee. 

The following are some excerpts from 
Joe's report to the Task Force. This report 
discusses in detail the implications of CIS 
systems to surveyors and recommends 
specific guidelines for implementation in 
CIS. Although this is a technical report to the 
Task Force, it contains valuable information 
for surveyors who are assisting local agen
cies to establish CIS or are having to provide 
data to agencies for use within a CIS/LIS. 

The lead State agency in CIS/LIS is the 
Teale Data Center. Although not an agency 
surveyors are used to dealing with or have 
even heard of, it is positioned to be the 
dominant force in CIS/LIS for the State of 
California. See the article "The Stephen P. 
Teale Data Center" on page 23 for an 
overview of this agency. 

Legal Considerations for 
Information Providers 

Surveyors think in terms of reliably 
transmitting information related to 
land and property rights over long 
periods of time (often generations) 
and in terms of liability to their di
rect client as well as possible third 
parties subsequent in time to the 
original performance of work. 

The correctness of a map or data 
is no guarantee against misinterpre
tation or misapplication of data once 
the data is in the hands of others. 
GIS are dynamic systems and the 
inevitable changes made to the 
database over time create an envi
ronment for errors to occur and 
propagate, unlike a paper map that 
is a static data product. Furthermore, 
if data is sold in any format (paper, 
digital, etc.) as a product (versus 
delivered to a sole client for their 
sole use) and the data is subse

quently found unsafe or dangerous 
for its intended use, United States 
product liability laws provide for 
strict liability for the seller of the 
product. There is case law in which 
inaccurate graphic representation of 
accurate text data contained on the 
same chart was cause for substantial 
damages. In a GIS environment this 
would be similar to an inaccurate 
map composition being plotted along 
with the accurate data tables on the 
same sheet. 

The current approach in law to
day is to name anyone even remotely 
connected with a complaint by a 
plaintiff and thereby force the reluc
tant defendants to fight or buy their 
way out of litigation. This is an ex
pensive process, especially for the 
innocent professional. If a licensed 
professional seems overly anxious 
about possible legal repercussions 
from the performance of work or 
delivery of product to other than the 
immediate client it is for good rea
sons based on hard experience with 
our legal system. 

Measurement Database 
Focus vs 

Coordinate Focus 
Coordinates change, measurements 
don't. Coordinates are a reflection in 
a desired ellipsoid or projection sys
tem of the currently selected or avail
able reduced survey measurements 
contained in a database. Measure
ments between two points are often 
of variable quality (depending on 
measurement instrumentation used). 
These differences in quality are indi
cated by the magnitude of the Stan
dard Error (SE) attribute associated 
with each data element. 

The most practical way to build 
large survey nets for GIS systems is 
to use an evolutionary approach 

based on a measurement database 
that undergoes periodic least squares 
adjustment. The general plan for the 
net should include a timeline for 
long term remonumen ta t ion , 
monumentation densification and 
measurement upgrades. 

Periodic readjustments of a mea
surement database will result in new 
coordinate opinions for existing 
points. Therefore, the following items 
should be recorded in the database 
lineage log as a part of the adjust
ment record; the time and date of 
the adjustment, the person supervis
ing the adjustment, the type of 
adjustment (least squares is not the 
only rigorous methodology), the 
pa ramete r s (points held fixed, 
datum used, etc.). 
Coordinate based systems are sub
ject to the following problem areas: 

1. Flexibility in representing 
information accurately in 
different coordinate systems 
can be difficult, especially if 
the desired coordinate system 
is not directly related to the 
initial coordinate datum (eg. 
NAD 1927 vs NAD 1983). 

It is much easier to regenerate 
new coordinates in the actual 
new ellipsoid model from 
raw measurements than it is 
to try and use a transforma
tion program that uses best 
fit techniques. 

2. The coding scheme for 
attribute data used to track 
changes can become cumber
some as coordinate values 
are updated over time. 

3. Integration of coordinate data 
sets from diverse sources 
may require cumbersome 
translation or transformation 
techniques, as well as rubber 
sheeting in order to be 
integrated with the coordi
nate data within the existing 
(different) coordinate 
reference system. 

Some of the derived products of a 
measurement database: 

• Generate parcel descriptions 
directly. 

• Generate annotations typical 
for each type of map use 
automatically. 
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• Base maps of project areas 
can be extracted for proposed 
project area and the SE 
analyzed to determine if 
existing survey data is of 
sufficient quality to justify 
avoiding resurvey. 

• Indices to adjacent survey 
and title data can be generated 

• Parcel history can be compiled 
using tabular & graphic outputs. 

• Evolutionary survey 
measurement and polygon 
database production. 

Some other uses of a GIS survey 
database advocated by the Bureau 
of Land Management would be re
searching original survey work, cor
relating patterns and quality of work 
accomplishment, reliability estimates 
of positional and measurement data, 
and providing supporting control 
network and graphic representation. 

Finally, as pointed out by BLM 
writers, any measuring system must 
be tightly coupled to supporting 
documentation (original material and 
summaries) to maintain the integrity 
of the measurements and provide 
future generations with a basis to 
judge the quality and value of the 
work. 

Such things as the character of the 
found or set monument, the proce
dures and type of equipment used, 
who performed the work and their 
qualifications are all important data 
that needs to be associated with each 
point measurement. 

Need for GIS to 
Distinguish between 

Measurements vs 
"Psuedomeasurements" 

A GIS has the ability to create, 
manipulate and query polygons. 
Parcel boundaries, easements and 
other property descriptions are ac
tually der ived mathemat ical ly 
(pseudomeasurements). That is, par
cel dimensions are derived from 
survey field measurement ties made 
to found or set survey boundary 
monuments (angle points in parcel 
polygon). These field survey ties are 
made from the control points of the 
survey control network. 

Lines are very seldom run directly 
between monuments using today's 

field procedures. Instead, inverses 
are later computed in the office be
tween the appropriate survey point 
coordinate data. These inverses then 
become the sides of the closed 
polygons (legal descriptions) consti
tuting legal parcels. 

During the subdivision design 
process further f ragmentat ion 
(streets, lots, etc.) of the primary 
polygons are created, and these 
created parcel lines are also 
pseudomeasurements. Furthermore, 
a boundary survey can have mul
tiple opinions (all valid), depending 
on the found evidence held and the 
particular application sequence and 
weight assigned to the rules of leg
islative law and court case law that 
are applied. It is therefore critical 
that any supporting control survey 
layer be 'read only' and subject to 
change or modification only with the 
full knowledge and participation of 
the land surveyors managing 
and/or providing the information to 
the system. 

At the local level, the individual 
land parcels and descriptions of 
rights in land impacting those par
cels are of p r imary concern. 
Interestingly, the configuration of the 
many types of polygons and the 
attributes attached to the polygons 
are der ived from the p r imary 
pseudomeasurements (primary par
cel boundaries), which are directly 
linked to the survey control layer. 

Many of these subsequent poly
gons are a result of map analysis 
using predetermined criteria or a 
result of the application of rules 
concerning legally defined spheres 
of influence. These subsequent poly
gons are subject to legislative or min
isterial change outside of the normal 
land transfer or subdivision process. 
Therefore a hierarchy of polygon 
data needs to be established in a GIS 
with the land ownership polygon 
system being the primary polygon 
base and the most protected from 
unauthorized change. 

The integrity of the spatial data
base link to the information base, 
that is the extent to which any real 
world feature is actually located at 
the absolute position represented on 
a paper map or computer graphics 

equivalent, may affect the ability of 
the jurisdiction to rely on spatial 
queries and analysis for decision 
making processes. 

Audit Trails for Survey 
Control Layer of Gl 

Consider using a keyboard and in
put device command capture buffer 
to log operator commands to the 
system as a way to monitor changes 
made to original data sets. The cur
rent practice of simply backing up a 
changed data set does not reflect how 
and where and when changes were 
made and requires large amounts of 
redundant storage space. Storing 
operator commands would then re
quire that only three files be saved. 
The original data sets (archived), the 
command log and the current state 
of the database. All other intermedi
ate states can be regenerated if nec
essary by automated reprocessing of 
the operator commands to the point 
in time that is of interest. 

Small changes to a GIS are often 
difficult to retrace or even find, es
pecially when polygons have been 
dissolved and rebuilt. A change log 
would be much easier to decipher 
than the GIS database itself. 

Need for Use of True 
Geodetic Coordinate 

Systems in a GIS 
Current GIS software treats coordi
nate data as 'flat world', or plane 
coordinates and this is inappropri
ate for larger GIS such as for re
gional, and statewide systems (Of
fice of Planning and Research, 
CalTrans). The failure to use true 
geodetic coordinates for large areas 
will result in poor correlation be
tween the survey point coordinates 
and related physical features due to 
scaling distortions. 

The Public Resources code needs 
to be changed to require the use of 
true geodetic coordinates (latitude 
and longitude) for GIS that encom
pass areas larger than one county, or 
that incorporate areas of multiple 
counties or that adjoin other states 
(Oregon, Nevada, Arizona) or other 
countries (Mexico). 

If State Plane Coordinates or 
Universal Transverse Mercator 
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coordinates are used for a GIS, the 
software must handle the ellipsoid 
rigorously. This means carrying 
adequate terms beyond the first 
term in the computation equations 
and using adequate floating point 
set t ings in computer ha rdware 
and software to ensure accurate 
computations. 

True geodetic coordinates should 
be based on the North America 
Datum 1983 (NAD 83) which is in 
turn based on the World Geodetic 
System 1984 (WGS 84). 

Other reasons for shifting to lati
tude and longitude have to do with 
the end users of GIS, the public, 
and the coming dominance of GPS 
as the positioning system of choice 
for both the public and surveyors. 

1. The concept of latitude and 
longitude is easily explained 
to layman and decision 
makers, the state plane 
coordinate projection 
systems are not. 

2. The concept of latitude and 
longitude is not associated 
with coordinate geometry by 
the layman. They associate it 
with their geography and 
history classes, unlike coordi
nate geometry which is 
associated with their high 
school mathematics classes. 
Why build in resistance to 
GIS because of the use of 
certain types of esoteric 
coordinate systems when the 
whole problem can be avoided. 

3. The layman will be quite 
familiar with latitude and 
longitude from using GPS in 
their cars, boats and airplanes, 
in fact the operating range 
of these common vehicles will 
necessitate using a latitude-
longitude system because state 
plane coordinate systems are 
designed for relatively limited 
geographic areas. 

4. Latitude and longitude are 
associated with exploration 
and adventure, a GIS in 
latitude and longitude will 
relate to the entire globe rather 
than a limited island on it. 

5. Modern computers make 
rigorous latitude and longitude 

computations an easy task to 
perform. The reason for the 
development of state plane 
coordinate systems in the 1940's 
was due to the lack of compu
tation machines capable of 
handling geodetic latitude and 
longitude. The state plane 
systems have served us well 
for almost fifty years, but it is 
time to leave them behind for 
mapping. Surveyors will 
continue to use the system for 
smaller projects because the 
units relate to construction and 
local boundary solutions more 
directly (feet or meters rather 
than degrees, minutes and 
seconds), but the conversion 
back and forth is easily 
accomplished by surveyors and 
is of little concern to the 
layman. 

The North American Vertical Datum 
of 1988 (NAVD 88) should be 
adopted as quickly as possible, how
ever, only 25% of NGS control in 
California has been upgraded from 
the 1929 adjustment. Very little of 
the USGS and none of the Corps of 
Engr. vertical control has been in
cluded. This is an area that must be 
approached with caution since there 
is roughly a meter difference between 
the two datums in many parts of 
California. 

All coordinate sets must clearly 
state the datum and date of read
justment as a permanent part of the 
record. 

To properly fit measurements into 
a three dimensional geodetic coordi
nate system (ellipsoid), especially el
evations, control station heights, 
heights of instruments, heights of 
targets, prisms or antennas must be 
included as part of the measurement 
database or be derived from 
processing measurements in the 
database. 

GIS project internal primary sur
vey control points should at least 
meet 1st or 2nd order FGCC dis
tance precision ratios (depending on 
the distance between points which is 
a function of the degree of densifi-
cation the survey control net has 
undergone). However, the exterior 

of the project polygon should have 
its primary stations tied to the GPS 
High Precision Geodetic Network 
(HPGN) to ensure accurate match
ing (edge matching) to adjoining GIS 
projects. The HPGN is many degrees 
of precision beyond 1st order (a stan
dard developed for conventional 
survey instruments). Tieing to the 
HPGN will allow the blocking out of 
geographic areas by coordinate defi
nition as spheres of influence for 
each project with assurance that later 
attempts to merge data will have a 
minimum of fit problems. 

Applying FGCC and Other 
National Agency Standards 

Great care must be used in phrasing 
referral in legislation to the FGCC 
accuracy classification standards and 
specifications. Few surveyors and/ 
or laymen or decision makers are 
aware that these standards and speci
fications encompass far more than 
simple precision ratios (1:50,000 etc.). 
The FGCC standards and specifica
tions are based on over a hundred 
years experience building and main
taining a vast continental survey 
control network. It is an industrial 
grade document meant to produce 
control measurements and control 
stations that will endure for genera
tions and as such it is far beyond the 
needs of the average GIS in its 
totality. 

The FGCC accuracy standard en
compasses minimum distance preci
sion ratios between any two points, 
it is intended primarily for survey 
networks (extensive cross connec
tions between points) not traverses, 
sets forth minimum distances be
tween any two points according to 
which accuracy class is specified, 
specifies monument standards for 
accuracy classes, indicates the form 
of station descriptions and specifica
tions for reference monuments, speci
fies minimum procedures for each 
type of measurement instrumenta
tion, specifies data formats and the 
method of data reduction and ad
justment including the parameters 
that must be included during geo
detic least squares adjustment of 
conventional or GPS data. 

Even a third order point is an 
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expensive proposition using FGCC 
criteria. Most projects cannot bear this 
kind of in depth process. Sufficient 
latitude for professional judgment 
must be incorporated in any 
legislation to allow extracting that 
which is suitable from the FGCC 
specifications to accomplish the task 
at hand in an economical and 
efficient manner. 

Clarification of "Standard" 
vs Standard Error 

Standards have to be implemented 
by well crafted laws, supported by 
adequately detailed regulations and 
effective enforcement mechanisms. 
There is a great deal of confusion 
about the relationship of 'map stan
dards' as used in the compilation of 
paper maps versus the new domain 
of digital mapping. 

The following discussion about 
geodetic specifications and standards 
draws heavily on the writings of Dr. 
Dennis Milbert of NOAA and the 
FGCC manuals themselves. 

A classification standard is a more 
or less arbitrary rule used to classify 
geodetic control and is based on ac
curacy. Standards arise from the 
need to define the quality of a coor
dinate or dataset and are simply a 
mechanism for quality assurance and 
have the interesting quality that they 
are completely general and can be 
used to classify new types of instru
ments and techniques. Standards 
define accuracy, and the compari
son of data obtained by different 
types of instrumentation is used to 
measure opinions of accuracy. The 
problem is therefore to quantify 
opinions about quality. Standards 
are defined as the minimum accu
racy necessary to meet specific 
objectives. 

Specifications are field methods 
designed to meet a required stan
dard and typically control the pre
cision of measurements. Therefore 
specifications are a distillation of 
experience with procedures that 
have been followed which produced 
surveys of particular desirable quali
ties and are rules of t humb 
combined with analysis of error 
propagation. Specifications vary 
CONTINUED ON PACE 36 

THE STEPHEN P. TEALE DATA CENTER 
By Will Finfrock PLS 

Last year I was f lat tered by a cal l from a local consultant who specializes in General 
Plan amendments a n d other long range planning concerns. He requested my presence 
at a planning session for an upcoming projecf in which he h o p e d our c o m p a n y would care 
t o par t ic ipate. In particular, he h o p e d t o t a p our tools a n d expertise to genera te a digital 
base m a p for a specific county in California. Suffice it to say I d idn ' t hesitate. 

I arrived at the meet ing, was seated comfor tably at the proverbial round tab le , un
p a c k e d my no tepad , listened to the Who's Who of educat ion a n d exper ience assembled 
there. There were open ing formalities describing the project in b road strokes. Following this 
was a discussion on the details garnished with a blizzard of acronyms, abbreviat ions, a n d 
buzzwords. I d id my best to sift through the banter, col lect ing wha t I d idn ' t know, identifying 
the important from the not so important, not ing subjects for further research. Fortunately, 
most of what I d id not know, I d id not need to know, but there was one except ion worth 
passing a long: The Stephen P. Teale Data Center. 

Now for those of you that know more then m e , this is where you get off. But for those 
of you that don ' t know abou t the Teale Data Center, I have an interesting tidbit for you. 
Contrary to popular pundits, our government does conta in some clever, ef f ic iency-minded 
peop le and the Teale Data Center is a fine example of this position. 

In brief, the Teale Data Center is a compu t ing center for the government of the State 
of California. In an effort to c o m b a t the waste of redundant systems, Teale was conce ived 
as a self-supporting, independent entity providing diverse comput ing services to many 
branches of government. Too, it was in tended to be a central col lect ion point for all the 
diverse information genera ted in these separate agencies, making Teale an ideal p lace 
to experiment with integrating the disparate information these separate agencies produce. 
So what 's all this go t to d o with me?, you may ask. All this spells G.I.S. and that is the main 
thrust of this article: The Stephen P. Teale Data Center is the center of State-based G.I.S. 
information a n d the p lace to w a t c h for what 's to c o m e as well as the focal point for 
professional input. 

To pay for my sins of ignorance, I d id a little research: I ca l led the Public Relations officer 
a n d said, "send me everything you 've go t printed on the Teale Data Center." Easy enough 
penance...t i l l the parcel arrived. I w a d e d through it a n d the gist of it is this: Get the Pocket 
Guide to the Stephen P. Teale Data Center a n d save yourself the extra reading. If I may 
quo te a bit a t you from the Handbook: 

"The Teale Data Center is the largest d a t a center within California State Government. 
Established in 1972, w e provide a w ide range of d a t a processing services. Our Clients 
number nearly 180 a n d represent most of the agencies of the State with the except ion of 
a few that opera te their own computer centers. With the large number of diversified users 
a n d appl icat ions spanning the length and breadth of the nation's most populous state. 
Teale has deve loped into a major complex d a t a center. It is recognized wor ldwide as a 
leader in Technology a n d is bringing the benefits of this technology to its clients. The end 
result is greater eff iciency and lowered costs for the State..." 

"Teale offers a variety of Geograph ic Information System (GIS) services including c o n 
sulting, training, d a t a entry, d a t a managemen t and d a t a output (plott ing). A d a t a library 
of digital m a p p e d information is be ing built that c a n be accessed by clients via graphics 
workstations. A GIS lab is avai lable for demonstrations and educat ion. " 

More specifically, the GIS at present is an ARCINFO installation a n d has been consuming 
digitized information based USGS mapp ing for some t ime. This is l inked, at least in theory, 
to sundry databases including census and transportation information. This information is 
avai lable as p lo t ted output , as advert ised in the Pocket Guide, but wha t is not to ld here 
is that this information is also avai lable in a DXF format... with some limitations. 

As to the relative merits of this information, I will leave that to the editorial p a g e . What 
is important abou t this is that it exists, that you know about , and consider the ramifications 
of what will b e c o m e of this emerg ing technology if left unmonitored or unsupported by 
professionals such as yourselves. Particularly those of you in the Sacramento area, for on 
p a g e 27 of the Pocket Guide is opportuni ty in print: Under the heading of User Subgroup 
Meetings, subheading Geograph ic Information System (GIS) is this blurb: 

"The Geograph ic Information System (GIS) Subgroup provides a forum for ef fect ive uses 
of geograph ic information from many sources tha t c a n b e shared across many depar t 
ments. The GIS Subgroup meets on the 3rd Thursday of every other month." 

The point is this: Though the mapp ing is primarily graphic a t this point in t ime, though 
the control is negligible a n d da tum limited, and though the information not necessarily the 
venue of Land Surveyors per se, it is only a matter of t ime until that changes, until information 
that does bear on our professional pract ice begins to f ind its way into that compu t ing 
system, only a matter of t ime until boundaries and questions of accu racy a n d title, a n d who 
is qualif ied to judge "just-exactly-where-is-that-really" c o m e to bear in a mapp ing system 
that covers the entire state, just a matter of t ime until other end users begin to make their 
own assumptions a b o u t wha t is right a n d wha t is not. The Teale Data Center, or any other 
entity deal ing in the emerg ing technology of GIS, is a subject that Land Surveyors canno t 
overlook. We must be part icipants, supporters a n d influential in our field of expertise. So 
anyone interested in snooping? 

TO REQUEST COPIES OF THE POCKET GUIDE TO THE STEPHEN P. TEALE DATA CENTER 
CALL THE TEALE TECHNICAL LIBRARY AT (916) 920-7263 

OR WRITE MARY SCOTT AT THE TEALE PROCESSING STANDARDS UNIT. 
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Here's Some Important 
Information About CLSA 
The goal of the California Land Surveyors Association is to promote and enhance the 
profession of surveying, to promote the common good and welfare of its members, to 
promote and maintain the highest possible standards of professional ethics and practice, and 
to elevate the public's understanding of our profession. CLSA represents all land surveyors, 
whether they are employees or proprietors, whether in the public or the private sector. 

resentation 

E 

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

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

ducation Opportunities 

B 

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

usiness and Professional Services 

J-
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 

Questions? 
Phone (707)578-6016 
Fax (707) 578-4406 

L * First year's annual dues are to be 
prorated from date of application 

Name 

Firm or Agency 

Mail ing 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 • Business 
Employment: • Private (principal) • Private (employee) • Public • Retired 

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

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

D Check enclosed I authorize charge to my • MasterCard • Visa Expiration Date 

Card Number Signature =] 



A Guide To Safe 
Contracting 

By Lloyd J. Cook, PLS 

D oes this sound familiar? 
You land a great job with 
the deposit paid and a fixed 

price signed contract and off you go. 
Your contract states, "Office and 

field work necessary to re-establish 
the deed or lot lines of the subject 
site. Map showing points found or 
set and method of establishment is 
included". 

The first day at the site you dis
cover 80% of the control has van
ished and you will need to invest 
three field days and one office day 
of additional time to replace the 
control. 

The contract was probably pre
pared under the assumption that 
control was in place, the crew would 
have the ability to gain access to all 
corners and errors do not exist in the 
deed or tract map. Thanks to these 
presumptions and a little bit of 
Murphy's Law your super job turns 
into a lemon. These false assump
tions can be very costly. Unfortu
nately, most of us find it impossible 
to visit, research and precalculate the 
proper ty for each proposal we 
prepare. 

I have a suggested solution which 
our firm has successfully employed 
for three years. We discovered that 
spelling out assumptions in our con
tract is most beneficial. An assump
tion is a statement of condition, ac
cepted or supposed true without 
proof. We tailored our contracts to 
reflect unknown facts. A project next 
to an existing job would probably 
require very few assumptions as 
opposed to a project in an unfamil
iar area. I have included a copy of 
one of our typical Exhibits 
(See Figure 1) with assumptions, and 
our Failed Assumpt ion Report 
(See Figure 2) for your review. 

CONTINUED ON PACE 26 

P i n n r e ] 

Custom Architectural Survey: With On Site Details 
With Boundary Corners Set 

EXHIBIT A 

C.W. Cook Co., Inc. will furnish the following: 
1. Locate the footprint and roof caves of the existing structures on site, trees 6 inches or larger, 

walkways, retaining walls if 2 feet or higher, fences, walls, above ground utilities and other 
improvements on site. 

2. Locate improvements in the street parkway and sidewalk areas, including signs, meters, poles, 
pull boxes, trees, driveways, etc. 

3. Elevations on site, adjacent property and up to 5 feet beyond at sufficient intervals to accurately 
reflect the slope of the property. Top of curb, flow line and back of side walk elevations (if 
any) to be measured at 25 foot intervals on the street frontages. 

4. A City or County bench mark will be used whenever possible and all elevations will be shown 
in feet above sea level. 

5. Contours will be drawn at an interval that is appropriate to the scale of the map and 
topography of the site; 1 foot minimum spacing, ten foot maximum spacing. 

6. Boundary survey of the deed or lot lines. Set I survey marker on each main corner of the 
property. 

7. Public Utilities per city records will be shown in street right-of-way. 
8. Easements, as included in the title report furnished by client, will be shown. 
9. Map to be drafted in ink at an appropriate scale to fit a standard sheet size (maximum scale 

1"=8' and max. sheet 36" x 48"). 
EXHIBIT B 

The client will furnish the following: 
1. A current title report describing the property to be surveyed. 
2. Any previous surveys of the property or part of the property. (IF ANY). 
3. Details of any/all previous or pending litigation on the property to be surveyed. 
4. An authorization letter from the owner of record if the client is not the owner of record. 

EXHIBIT C 

Fee Payment Schedule: 
1. 50% deposit. The balance to be paid upon completion of the job, prior to delivery of the 

product. 
2. In addition to the above fee, C.W. Cook Co., Inc. shall be paid for reimbursable expenses 

such as prints, travel and parking expenses, long distance telephone calls and other expenses 
incurred as a result of this job at cost plus I 5%; 35 cents per mile, 25 cents for photo copies 
and $1.00 per microfilm or fax copy. 

EXHIBIT D 

Fee quotes for services are based on the following assumptions: 
1. The property will be reasonably free of visually obstructing vegetation or objects. 
2. The subject site will be open and readily available for our entry without delay. (No dogs 

or locks). 
3. The dimensions of the subject block and lot close mathematically, within one part in ten 

thousand. 
4. 75% of the controlling survey monuments will be readily available and in their proper locations. 
5. The existing structures to be mapped (house, garage etc.) are comprised of no more than 

20 sides and that all angles of said structures are 90 or 45 degrees. 
Details such as hose bibs, trees under 6" in diameter as measured 4' above the ground, drip 
lines of trees, or minor improvements on site will not be shown. 

7. There are no more than two easements and all lines describing said casements are parallel 
to the property lines. 

8. Preparation and filing of a "Record of Survey" map (if required by state law Business & 
Professions Code Section 8762) is not included. 

9. When it is necessary to show elevations and culture outside of the subject site, the adjacent 
area shall be readily accessible to our field personnel (no locks, no dogs). We assume 
neighbors will provide immediate access upon our request. 

6. 

CLIENI INITIALS C.W.C INITIALS 
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(CONTINUED FROM PACE 25) 

For example, I can cite many past 
listed 30 easements. If I estimated 
my fee for a map that needed to 
show easements, I would either need 
a copy of the title report to know 
what I am dealing with, or lacking 
the report, assume that there were 
no more than two easements. One 
or two days of work can be under
estimated very easily, just in ease
ments. Most fees are given out 
without ever knowing how many 
easements there are. 

We had a project last year that 
included our assumptions in the 
Exhibit portion of the contract. The 
site was located in a familiar area 
where I had worked ten years ear
lier. The client had paid the required 
50% deposit, the job was prepared 
and the field crew had been sent to 

the site. I received a call from the 
party chief advising me there were 
no centerline points or ties anywhere 
within two blocks of the site. I 
advised the crew to return to the 
office. I called the client and ex
plained the "failed assumption" of 
no control and an extra day of field 
and half day of office time would be 
required under an "extra work or
der" to continue the project. The 
client chose not to continue the 
project, but we were paid for our 
work to date and able to refund him 
any funds left over from the deposit. 

In explaining the assumption that, 
"75% of the controlling monuments 
will be in" or "the number of ease
ments in the title report will be lim
ited" has failed, we eliminate the 
problem of explaining why the job 
cannot be completed for the fee 

stated in the contract. Some of you 
may feel using assumptions is un
fair. The majority of our clients 
response to this method has been 
good. It allows good communica
tion with our clients before budgets 
are blown and tempers have flared. 

Be creative using assumptions in 
your next contract. With good 
projects in which the title report com-
municat ion , everyone wins! 

Lloyd ]. Cook is the Director of the Survey 
Department of C.W. Cook Co., Inc., a Land 
Surveying, Civil Engineering and Land 
Entitlements firm serving the City of 
Los Angeles since 1911. • 

Figure 2 
The Following Assumptions Have Failed 

JOB# 
DATE 

SITE 
BY 

TIME Used Estimated 
REASON 

# 
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Mount Diablo 
Surveyors 

Historical Society 
By Herb Kilmer 

Editor's Note: The following is a reprint, with 
permission, of some of the articles from the 
First Edition of the Mount Diablo Surveyors 
Historical Society Newsletter. Anyone inter
ested on joining the Historical Society or 
wanting more information should contact 
Don Marcott at the address below. 

The Mount Diablo Surveyors 
Historical Society and its 
members from California and 

Nevada invite you to join us in realiz
ing some very worthy objectives. 

Our profession, born at the dawn of 
civilization, has passed through 50 
centuries nearly unchanged in purpose. 
Sadly, most of our ancient history and 
artifacts have been lost. If we fail to 
preserve that which is left to us we will 
surely be the poorer and forget who 
we were and from whence we came. 

Our Society was founded by mem
bers of the profession to preserve the 
past and the present for tomorrow. We 
are a nonprofit corporation directed 
by volunteers. The Society spends most 
of its funds on the purchase and dis
play of rare and distinctive instru
ments, maps and publications. The 
Society is also approved by the IRS to 
receive charitable donations of money, 
grants and artifacts, as a nonprofit, 
tax-exempt entity. 

The Society needs and solicits your 
support and participation to help track 
the footsteps of the past. As a member 
you are offered the opportunity to 
participate in Society activities and 
most important, you will be helping 
to preserve the heritage of surveying 
and mapping for your children 
and grandchildren. 

We have members who are ac
knowledged experts in the preserva
tion, restoration and identification of 
surveying artifacts. Any request for 
information will be forwarded to them 
so they may answer you directly. 

Please join us today in this 
important work! 
Board of Directors: 

Norman Payne 
Eugene Phipps 
Don Marcott 
Myron Lewis 
Kristy Davis 

MOTTO: COLLECT, PRESERVE, DISPLAY 

Historical 
Biographical Note 

William J. Lewis (born in Chester 
County, Penn., April 5, 1812) First 
elected County Surveyor of Santa Clara 
County, California, 1852-1855... 

His father was a teacher of the 
Quaker denomination, skilled in math
ematics. William inherited this skill and 
became a Surveyor/Engineer and 
worked for various railroads through
out the eastern states until 1842, at 
which time he then taught in Philadel
phia for six years. 

In 1849 he came to California and 
spent a short time mining in Tuolumne 
County, finally settling in Santa Clara 
County where he farmed a small tract 
near San Jose with Captain Winslow 
and Mr. Hathaway. In 1850 he opened 
a surveying/engineering office in San 
Jose and from 1852-1855 served the 
County as its surveyor. His surveys 
were accurate, impartial and his maps 
neat and reliable. 

In 1855 he accepted the office of City 
Surveyor in San Francisco and subse
quently surveyed the line of the San 
Francisco-San Jose Railroad, Benicia-
Marysville Railroad, Western Pacific 
Line from San Jose to Sacramento and 
the San Jose-Gilroy Extension. In 
1853 he was also a U.S. Deputy Sur
veyor and in this capacity also 
surveyed many large ranches and 
Mexican Grants, among them the 
famous 'Panoche Grande'. From 1867-

1870 he was Chief Engineer for the 
construction of the San Francisco 
Seawall. A Proud Heritage! 

Next issue: A copy of his report to 
the Mayor and Council of Placerville 
for a railroad to Sacramento. 

Past Activities 
The Society displays surveying 
artifacts for the general public. For 
the past two years we have displayed 
at the annual Living History Days, 
at the San Jose Historical Museum. 
The museum strives continually to 
provide programs of educational 
benefit to the community. We plan 
to continue to participate. 

To commemorate National Survey
ors Week and Surveyors Week in Santa 
Clara County, during March and 
April, 1991, we displayed surveying 
equipment, historical maps, old pho
tographs and artifacts at the County 
Government Center in San Jose. 

In March, 1991, the community also 
saw our display at the Pioneer/ 
Settlers Days Celebration held at 
Evergreen Junior College in San Jose. 
It was a very well received one-day 
showing. 
FRESNO: In January 1991 and January 
1992, we displayed at the 30th and 
31st Annual Surveying and Engineer
ing Conference sponsored by 
California State University, Fresno... 
a smashing success! 
NEVADA: In March, 1992, still 
another display was set up at the 
California Land Surveyors Association 
and Nevada Association of Land 
Surveyors joint conference in Sparks... 
We're EVERYWHERE!!! 

Membership Invitation 
The Mount Diablo Surveyors Histori
cal Society (MDSHS) is created to 
enrich the general public by collecting, 
preserving and displaying the 
knowledge, technology and artifacts 
of the land surveying profession. 
Any person who has an interest in 
our purpose is eligible for member
ship. For more information contact: 

Mount Diablo Surveyors 
Historical Society 
5042 Amethyst Court 
San Jose, CA 95136-2601 
Attn: Don Marcott, Secy/Treas Q 
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Lot Line 
Adjustments 

Defined by Recent 
Court Case 

By Michael J. Pallamary 

The California Land Surveyors 
Association recently served a 
vital role in an important law

suit on the issue of the lot line adjust
ment process. The effects will be felt 
statewide and would establish case 
law on the subject. 

History 
Contained within section 66412 (d) 
of the California Subdivision Map 
Act (SMA) is the exclusion of lot line 
adjustment procedures which was 
the result of a bill originally spon
sored by the California Council of 
Civil Engineers and Land Survey
ors. At the time of its inception, 
members of CLSA reviewed the bill 
and contributed to the language used 
therein. The Association also pro
vided support for the passage of the 
milestone legislation. 

Spurred by an overall effort by 
both organizations to "clean up" 
certain provisions of the SMA as well 
as to isolate those items not subject 
to discretionary review by local agen
cies and cities, the exclusions se
verely restricted the ability of cities 
and counties across the state from 
imposing needless and costly regu
lations to what is an otherwise 
benign procedure. 

In 1985, prior to the passage of 
the legislation, the language within 
Section 66412 (d) of the SMA stated: 

"This division (SMA) shall be in
applicable to...A lot line adjustment 
between two or more existing adja
cent parcels, where the land taken 

from one parcel is added to an adja
cent parcel, and where a greater 
number of parcels than originally 
existed is not thereby created, pro
vided the lot line adjustment is 
approved by the local agency, or 
advisory agency." 

As a result the legislation, carried 
by Senator Greene, amended the 
SMA by adding the section which 
was subsequently challenged by the 
several cities across the state. Ap
pended to the original provisions 
within the SMA, the legislation was 
revised as follows:" 

A local agency or advisory agency 
shall limit its review and approval 
to determination of whether or not 
the parcels resulting from the lot line 
adjustment will conform to local 
zoning and building ordinances. An 
advisory agency or local agency shall 
not impose conditions or exactions 
on its approval of a lot line adjust
ment except to conform to local 
zoning and building ordinances, or 
except to facilitate the relocation of 
existing utilities, infrastructure, or 
easements. No tentative map, parcel 
map, or final map shall be required 
as a condition to the approval of a 
lot line adjustment. The lot line ad
justment shall be reflected in a deed 
or record of survey which shall be 
recorded." 

A subsequent revision included 
the passage that "No record of sur
vey shall be required for a lot line 
adjustment unless required by sec
tion 8762 of the Business and 

Professions Code." 
The 1986 revision was perceived 

by its sponsors, CLSA and the leg
islature as being clear in its intent to 
strictly limit the extent of discretion
ary approval allowed by local agen
cies to impose conventional subdivi
sion requ i rements for lot line 
adjustments. 

Objections to the legislation were 
lodged by the League of California 
Cities, the County Supervisors 
Association of California, and the 
American Planning Association. 
Others objected to the bill including 
Lassen County Engineer/Surveyor 
John D. Mitchell who argued:"...The 
proposed language would expand 
the spectrum of the lot line adjust
ment with further limitation on the 
local agency to control its use....The 
sale or conveyance of lots and par
cels described or depicted on United 
States government survey maps 
would open the door for land butch
ers to sell any sectionalized land 
without review by the local agency's 
approval. This would be disastrous 
in the rural counties." 

David Schricker, City Attorney for 
Redwood City argued that the pro
posed amendment would "...set a 
bad precedent of inhibiting local 
agency review." 

Nonetheless in spite of the oppo
sition the legislation was adopted 
and on January 1, 1986 was codified 
as state law. 

City of San Diego's 
Approach 

Still dissatisfied with the limitations 
placed on their governing actions, 
several cities and counties adopted 
"revised" procedures for the pro
cessing and approval of a boundary 
line adjustment plat, including the 
City of San Diego. In its "revision" 
to their local requirements the City 
of San Diego provided for two "op
tional methods" for the processing 
of lot line adjustments. One allowed 
for the filing of a conventional parcel 
map without requiring the process
ing of a tentative parcel map. All 
that was required in the way of plan
ning review was an approval as to 
the zoning setback location of the 
existing structures as well as an 
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approval of zoning area require
ments. 

The second "alternative" involved 
I fc the processing of a "Lot Line Ad-
^ ^ justment Plat". In order to satisfy 

the conditions of this option, com
pliance had to be met with seven 
pages of processing, planning, engi
neering, building, and mapping re
quirements including the necessity 
to submit a hefty fee "deposit" for 
the review and approval of the vari
ous departments examining the sub
mittal. Included with this examina
tion was the review of traverse clo
sures, title reports, and associated 
"engineering" endeavors. The plat 
was required to be prepared on mylar 
with ink in addition to being the 
same size as a standard parcel map. 
A comparison with the mapping 
standards and submittal require
ments for city parcel maps revealed 
that the requirements were identical 
including all of the codified pecu
liarities associated with that docu
ment such as scale accuracy, 
Lambert Coordinate indexes, stan-

^_ da rd ized let ter ing, information 
B regarding su r round ing surveys , 

maps, etc. Also required was a vi
cinity map, the accurate location of 
all easements, rights of way, public 
utility easements, "...together with 
indica t ions of d imens ions and 
nature of said rights-of-way, prop
erty or easements." 

The plat was also required to show 
the location of "all structures and 
parking lots". Upon recordation of 
required trust deed modification 
documents, when the material was 
"found to be satisfactory" by the city 
engineering department the package 
was forwarded to the p lanning 
Director for the processing of a 
Certificate of Compliance by that 
department. In the event monuments 
were to be set, a record of survey 
map was to be submitted to the 
County of San Diego and that docu
ment was processed in accordance 
with that agency's requirements. 

As a result of the onerous regula-
fc t ions manda ted by the second 

^ ^ "alternative" most practitioners opted 
for the filing of the parcel 
map especially when monuments 
were to be set. 

Michael Pallamary, a member of 
the San Diego chapter of CLSA im
mediately quest ioned the city's 
newly adopted procedure in light of 
the limitations imposed by the leg
islature by its revision to Section 
66412 (d). In a letter to the city 
engineering department accompany
ing a lot line adjustment being pro
cessed by Pallamary, the alternative 
parcel map was submitted under 
protest. In the process Pallamary 
questioned the city's new policy. 

Unable to elicit a response from 
the city engineer's office, a letter was 
sent to City Attorney John Witt, in 
which Pallamary wrote: 

"I have had some difficulty in 
advising my clients as to what pro
cedures are to be employed while 
attempting to process a boundary 
line adjustment within the city. This 
is due to the fact that the conditions 
imposed upon one seeking to pro
cess a boundary adjustment are as 
demanding if not more demanding 
that those conditions required for a 
parcel map or final map." 

Pallamary also questioned the 
redundant processing requirements 
with the city planning, building and 
engineering departments. 

Six weeks later on August 22,1986 
Deputy City Attorney Frederick 
Conrad responded to Pallamary by 
noting: "...it is my opinion that the 
procedure that has been established 
is consistent with California Govern
ment Code Section 66412 (d)." 

The County of Santa Cruz 
Looks at Lot 

Line Adjustments 
Several years later in Santa Cruz 
County, the Board of Supervisors in 
that region began to tinker with their 
local ordinance in an effort to extract 
exactions on lot line adjustments 
within that jurisdiction. 

In the summer of 1990, the County 
of Santa Cruz Planning Commission 
in response to earlier actions of the 
Board of Supervisors drafted a new 
ordinance. Objections were immedi
ately filed by local practitioners un
der the opinion that the operative 
language was quite "clear" as to in
tent. 

The proposed revisions to County 
Code Chapter 14.01 would have 
established a new entity to be known 
as a "Parcel Reconfiguration" which, 
according to practit ioner Robert 
Dewitt, were "...supposed to gov
ern lot line adjustments that have 
been deemed to be something else." 

In addition Section 14.01.105-L 
proposed that a myriad of condi
tions were to be met before even 
simple lot lines could be "reoriented" 
as opposed to being "relocated". 
Included within the new regulations 
was a requirement that in order to 
qualify for a lot line adjustment 
there had to be problems with the 
property. Also a limitation was 
placed on a property so that in the 
event more than 3% of the net area 
was adjusted or when a boundary 
line was reor iented more then 
15 degrees than a lot line adjust
ment would not be allowed and the 
property would be subject to the 
newly proposed regulations imposed 
by the "parcel reconfiguration". 
The proposed ordinance also disal
lowed the "creation" of "additional 
building sites." 

In the event a parcel was 
"reconfigured", then a parcel map 
would be required while "lot line 
adjustments" did not require the 
filing of a parcel map. 

Also required were the approval 
and conformance with the county's 
general plan as well as restrictive 
coastal development regulations 
when the proper ty was located 
within the coastal zone. As a result 
of environmental concerns a subse
quent amendment allowed for "tech
nical studies" in the event compli
ance with bui ld ing sites u n d e r 
existing regulations was needed by 
the city. 

Summar iz ing his objections, 
DeWitt noted: 

"...the attempt to impose addi
tional requirements on approval of 
lot line adjustments contrary to State 
law does not make for good govern
ment. Recognize that this County 
has a plenitude of regulations gov
erning the actual development of 
parcels and the presence or lack of 
a lot line adjustment does not guar
antee a building or development 
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permit.. . .the Commission should 
send this item back for staff prepa
ration of an ordinance that conforms 
to State law." 

In a public hearing held on the 
matter on September 26, 1990, staff 
entertained the input of local practi
tioners. Several benign revisions 
were made. Despite the numerous 
objections, the County planning de
partment presented their recommen
dation to adopt the newly drafted 
ordinance to the council. In yet an
other amendment staff included a 
restriction that in the event the prop
erty was located within an area 
where the average slope exceeded 
20% or more then the application 
would be subject to the county's 
environmental review guidelines. 
Also a "Parcel Reconfiguration" was 
not eligible for a categorical exemp
tion under the county's environmen
tal regulations. 

Chagrined with the county's fail
ure to adequately respond to his con
cerns, DeWitt and local practitioners 
contacted Executive Director Paul 
Meyer with the California Council 
of Civil Engineers and Land Survey
ors (CCCE&LS). Meyer forwarded 
DeWitt's concerns to Jim Corn, the 
Council's legislative representative. 
Agreeing with DeWitt's position, 
Corn offered his assistance on behalf 
of the council. 

"What they are doing," wrote 
Corn, "is turning the lot line adjust
ment procedure into a parcel map 
procedure..." 

On October 10, 1990, at the 
monthly meeting of the Monterey 
Bay Chapter of CCCE&LS, the 28 
members in attendance voted unani
mously to endorse DeWitt's position 
while concurrently requesting legal 
counsel be retained on behalf of 
the council to challenge the newly 
proposed ordinance. 

Regardless of local concerns, the 
planning department forwarded the 
ordinance on to the Board of Super
visors for a public hearing to be held 
on May 7, 1991. 

On behalf of the Bay Chapter 
DeWitt filed another objection not
ing that the proposed ordinance 
"...does not conform to the require
ments of the State Subdivision Map 

Act." On June 4, 1991, the Board of 
supervisors unanimously adopted 
ordinance 4132 complete with its nine 
pages of detailed regulations gov
erning parcel reconfiguration and 
lot line adjustments. 

George Dunbar, a longtime prac
titioner in Santa Cruz grew as dis
mayed as DeWitt and in the process 
filed a letter of concern and protest 
with both CCCE&LS and CLSA. In 
response to a total disregard for his 
concerns and those expressed by 
local practitioners, Dunbar contacted 
State Senator Henry Mello of the sev
enteenth Senatorial District in an 
effort to seek his assistance in ob
taining a State Attorney General's 
opinion. 

In response to Dunbar's efforts, 
on January 10, 1992 Senator Mello 
requested a legislative legal opinion 
regarding the validity of the Santa 
Cruz ordinance. On the same day 
Paul Meyer, requested that Jim Corn 
communicate with the Chief Legis
lative Counsel Bion Gregory to 
provide input and background into 
Senator Mello's request. 

Corn's letter reiterated what was 
now becoming a common theme. 
That is that "Ordinance No. 4132 
is inconsistent with the Subdivision 
Map Act and , therefore is 
invalid...Reading all of the statutes 
together compels the conclusion that 
any local ordinance which requires 
the filing of a tentative and parcel, or 
tentative and final map as a condi
tion of a lot line adjustment violates 
state law which specifically indicates 
that Subdivision Map Act compli
ance is not required other than the 
approval of the lot line adjustment." 

Corn also noted that "The whole 
purpose of the lot line adjustment 
was to have an inexpensive and 
speedy remedy for a lot owner who 
wishes to reconfigure the lot lines in 
a parcel subject to the limitations in 
section 66412 (d)." 

The Project 
Meanwhile in San Diego the city 
attorney's office advised the plan
ning department to scrutinize and 
deny the submittal and processing of 
any lot line adjustments deemed to 
be "major". 

The property that precipitated the 
city attorney's new policy was lo
cated at the mouth of the river just 
to the east of Interstate Route 5 where 
it runs alongside the Del Mar Race
track. On the south edge of the river 
lay 189 acres of land held by a con
sortium of property owners who had 
been attempting for years to develop 
the property. Over the years preced
ing the city's rejection of its latest 
plans for readjusting lot lines, the 
owners had been denied countless 
processing efforts and attempts to 
extend utility lines and conventional 
planning mechanisms. According to 
the property owners "It was clear 
the city was not going to let them do 
anything with their property." 

The City had plans for the acqui
sition of all the property bordering 
the river in the hopes of establishing 
a City Park. Over the years, the 
owners offered to sell the property 
to the city for fair market value in an 
effort to accomplish this goal. Each 
time they refused. 

Along the p roper ty ' s eastern 
boundary the city continued in its 
efforts to accommodate the region's 
burgeoning development by relocat
ing a primary artery, El Camino Real. 
The realignment involved a series of 
hostile condemnations and by the 
time the dust had settled, the 189 
acre parcel and the surrounding 
propert ies had their boundar ies 
modified in order to accommodate 
the city's new roadway. 

With the relocation of El Camino 
Real, and a desire to better utilize 
the land, the owners elected to 
reconfigure their property, com
posed of nine separate parcels so as 
to provide direct access onto the 
recently relocated roadway. Accord
ingly they retained Rick Engineer
ing, a local engineering firm, highly 
respected for their planning and 
engineering expertise, to process 
their application. 

The plan called for the 
reconfiguration of nine parcels of 
land located within a consortium to 
be known as "Stallions Crossing", 
owing to its proximity to the race
track and the Fairbanks Ranch Polo 
Club. The exist ing parcels had 
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originally been created by the con
ventional quarter-quartering associ
ated with sectionized lands. With 
regards to the legality of the parcels, 
each was individually recognized as 
a legal lot either by its compliance 
with state and city subdivision ordi
nances or by the previous issuance 
of a Certificate of Compliance by the 
city's planning department. 

When the map was prepared, the 
city "strongly suggested" that the 
map be labeled as a "Parcel Map". 
Roy Collins, heading the consortium 
refused to submit the document in 
that format, recognizing that to do 
so would make him vulnerable to 
the provisions delineated by the 
SMA. Collins, quite familiar with 
the SMA and particularly suspect of 
the city outlined a meticulous plan 
with Rick to assure full and complete 
compliance with the provisions of the 
SMA. Together with Rick's knowl
edgeable input, the proposed "Lot 
Line Adjustment Plat" was submit
ted to the city planning department 
where, under the direction of Deputy 
City Attorney Conrad, the applica
tion was rejected. Conrad opined that 
the project as submitted constituted a 
"major" lot line adjustment as op
posed to a "minor" lot line adjust
ment and as such could not be pro
cessed. Furthermore he stated that a 
tentative subdivision map would have 
to be submitted and the project would 
have to be subjected to conventional 
subdivision scrutiny. According to 
Collins, "It was obvious they wanted 
to force us to go through the subdivi
sion process so that they could take 
our land as open space, thus circum
venting their obligation to purchase 
the land." 

With no success in processing the 
map, Collins, on behalf of his part
ners, the San Dieguito Partnership 
petitioned the Superior Court for a 
preemptory writ of mandate in the 
hopes of persuading the court to 
compel the city to accept the lot line 
adjustment map for filing. The part
nership retained the respected firm 
of Worley, Schwartz, Garfield & 
Rice to make the filing. Attorney 
Donald Worley filed the necessary 
paperwork. 

The Lawsuit 
The matter was heard on November 
7, 1990 by the Honorable Michael I. 
Greer, Judge presiding. Both sides 
presented the usual briefs supple
mented by oral arguments in sup
port of their respective positions. 

The city's primary argument was 
based on the contention that accord
ing to the SMA it was "...clear that 
there is a limit to the number of lots 
which may be adjusted under the 
exemption provided in section 66412 
(d)....and that this exemption was 
in tended to permit only minor 
changes in parcel lines without 
requiring the processing of an entire 
subdivision map." 

Before Judge Greer, the city's 
arguments prevailed finding "that the 
normal precepts of s ta tutory 
construction support the admin
istrative decision of the city's plan
ning depar tment" and that the 
Par tne rsh ip ' s proposed lot line 
adjustment" "created" more than five 
lots and therefore "required the 
filing of a tentative map and final 
map." 

"Here," wrote Greer, "I find that 
the proposed multiple lot line ad
justments, which would create 9 
reconfigured parcels involving over 
189 acres in an environmentally sen
sitive area, is not a minor change in 
parcel lines." With Greer's decision 
before them, Collins, Worley and 
Rick regrouped and decided to sub
mit a lot line adjustment which took 
into consideration each of the points 
raised by Greer. In February 1991, a 
very simple lot line adjustment was 
resubmitted to the city. Concurrently 
an appeal was filed by the Partner
ship with the Fourth District Court 
of Appeals. 

The two lot line application was 
similarly rejected by the city. Ac
cording to Conrad, by allowing the 
simple two lot lot-line adjustment to 
be processed would allow for a step 
by step adjustment to achieve the 
objective sought by the nine lot 
application. 

On April 17, 1991, Conrad noti
fied Collins that because of the "per
centage" of land that was being ad
justed, that it was evident that the 
adjustment was not "minor" and as 

such was rejected. 
Attorney Worley responded by ar

guing that the two lot adjustment 
should be considered on its own 
merits and that it was presumptu
ous for the city to assume that other 
adjustments would follow. Conrad 
again denied the application and 
another appeal was made to the 
Superior Court. On August 19, 1991, 
the Honorable Lawrence Kapiloff 
heard the matter. In the ensuing 
hearing, Kapiloff sustained the city's 
position on the basis that because an 
appeal had been filed with the 
Fourth Circuit, it would be prema
ture for him to rule on the case as it 
was inextricably intertwined with 
the mat ter pend ing before the 
Appellate Court. 

Meanwhile, as a result of the pend
ing lawsuit, the city began denying 
all lot line adjustments deemed to be 
"major" by the city's unpublished 
and unknown guidelines. Over the 
months to follow about one third of 
the projects submitted were rejected. 

One of the applications denied 
was one submitted by Pallamary. 
His appl ica t ion was for a 
reconfiguration of four lots located 
in a densely developed neighbor
hood of 50 foot by 100 foot lots. Up 
until the fall of 1990, the lots had 
been developed with single family 
homes existent since the 1940's. Two 
of the lots had irregular boundaries 
and fronted on a busy street while 
two others were substandard in 
wid th . Pal lamary a t t empted to 
realign the boundaries in order to 
bring the lots into conformance with 
existing zoning regulations as well 
as to make access safer to the lots. 

His client had recently sought out 
Pallamary's assistance after her hus
band had died leaving her the prop
erty. He had plans to donate the 
property for a school site for his 
congregation but with his untimely 
death, the project was abandoned. 
The widow had been advised by 
Pallamary and her realtor that the 
lots as currently configured were 
unsafe and that in order to make 
them safer and more marketable, the 
lot lines should be readjusted. 

Pallamary assured his client that 
he could process the lot line adjust-
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ment as he had just processed an 
identical one three months earlier. He 
had also been processing similar 

§ adjustments on a regular basis since 
1983. Nonetheless as a result of the 
pending litigation, Pallamary's ad
justment was denied. 

In the course of his inquiries into 
the basis for the denial, Pallamary 
learned of the Partnership project and 
the pending litigation. Like Worley, 
Pallamary argued that his applica
tion must be viewed independent 
from the pending matter. 

In a subsequent communication 
with Conrad, Pallamary continued 
his discussions of five years earlier. 
Conrad opined that the existing leg
islation was "flawed" and was a very 
poorly written piece of legislation. 
He also stated that one could not 
adjust a boundary line if the parcels 
to be adjusted were only in contact 
at one point. Because a point had no 
dimension, he argued, it could not 
be adjusted. 

In response to Conrad's opinion, 
On December 6,1991, Pallamary sent 

•

Conrad a lengthy letter outlining the 
history of the legislation as well as 
his roll, that of CCCE&LS and CLSA 
in sponsoring, reviewing and lobby
ing for the legislation. 

Two weeks later, Conrad re
sponded to Pallamary, informing 
him that as used in the context of the 
SMA, "adjacent" meant "contigu
ous". "While it may be argued that 
my position is unduly conservative 
or restrictive", wrote Conrad, "I 
believe my position is consistent 
with the present wording of the 
section in question." 

One week later Pallamary re
sponded by submitting a series of 
lot line adjustments that had been 
processed and approved over the 
five years since the amendment to 
the SMA. In each selected case, 
"points", "lines" and "major" lot 
adjustments had all been approved, 
all in contradiction with Conrad's 
ever changing arguments. Mean
while, faced with financial hardship, 

§ Pallamary's client abandoned her 
adjustment application and pro
ceeded to sell off her oddly shaped 
lots at a loss. Conrad meantime never 
responded to Pallamary's concerns. 

In the process of debating the sub
ject with the city, Pal lamary 
reinitiated his past communications 
on the matter and sought out the 
assistance of CLSA. As a past chap
ter representative and chapter presi
dent, Pallamary began to contact 
members across the state. He also 
contacted the partnership attorney, 
Don Worley to inquire about assist
ing in the lawsuit. Between the two 
it was determined that the only 
avenue available before the court 
was to file an AMICUS CURIAE] 
or a "Friend of the Court" on behalf 
of any surveyor interested in 
the outcome of the matter . 
Because of a conflict of interest, 
Worley was unable to assist in the 
matter. Instead the well known and 
respected law firm of McDonald, 
Hecht & Solberg was consulted and 
they agreed to represent the survey
ors in the lawsuit. 

Amicus Curiae 
With all parties cognizant of the 
importance of the lawsuit, it was 
decided that the best approach was 
to see if the California Land Survey
ors Association could be persuaded 
to file the lawsuit on behalf of the 
Surveyors of the state of California. 
Armed with a stack of legal papers 
and ordinances, Pallamary flew to 
Fresno to the January meeting of the 
Board of Directors of CLSA where 
he sought the approval and support. 
Because of the extremely short time 
frame of the appeal, a decision had 
to be made immediately and the 
lawsuit had to be filed within a scant 
four weeks time. A lot of work 
needed to be crammed in over the 
next 28 days. 

Pallamary presented his ideas to 
the Legislative Committee of CLSA. 
He argued that because this was leg
islation CLSA had reviewed and 
played a role in, the organization 
had an "obligation" to defend its 
position and understanding of the 
legislation. After spirited debate, the 
committee endorsed the idea and 
agreed to speak in favor of filing the 
lawsuit in the board meeting which 
was to follow that afternoon. 

Before a crowded room of anx
ious surveyors, the proposed law

suit was discussed and again debate 
followed. The decision had to be 
made that afternoon and a proce
dure had to be adopted that would 
ensure a successful continuance of 
the board's decision through the 
filing of the lawsuit. 

Upon preparation of the legal pa
pers, the Executive Officers would 
reserve the decision to proceed with 
the filing of the lawsuit. A unani
mous vote was logged and the work 
began. It was agreed that the draft 
would be reviewed by the Executive 
Commit tee and that Pal lamary 
would serve as the funnel for infor
mation. Over the following week, in 
an unprecedented act of statewide 
participation, members from San 
Diego to Humboldt County crafted 
the draft language for the lawsuit. 
Over 500 pages of material were 
faxed across the state and before the 
initial paperwork was completed, 
twenty members and advisors were 
consulted. Each and every revision 
was faxed to the advisory commit
tee and each and every member's 
concerns were addressed, inserted, 
modified and reworded in order to 
accommodate everyone's interpreta
tion of section 66412 (d) as well as 
their desire to comment on the 
tenure of the lawsuit. Such an 
extraordinary endeavor proved to 
be an exemplary example of the 
Association's ability to respond to a 
crisis and its phenomenal ability to 
work together to tackle such a di
verse issue. Perhaps more impor
tantly was the universal understand
ing of the subject and the unwavering 
opinion of the professional survey
ing community in understanding 
the subject. 

With just hours to spare, the 
Association's draft was forwarded 
to the attorneys and over the next 
five days, they redrafted the paper. 
Within hours of the court imposed 
deadline, the brief was filed. 

The Association's arguments re
lied heavily on the legislative history 
of the SMA revision. Additionally, 
Jim Corn and CCCE&LS lent their 
suppor t in p rov id ing historical 
information on the subject as the bill 
had been originally sponsored by 
that organization. 
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"It is quite clear," argued CLSA, 
"from the discussion in the analysis 
generated by SB 756 that the 1985 
amendment was an attempt to limit 
a local entity's review of lot line 
adjustments and provide for man
datory approval of lot line adjust
ments if local zoning ordinances and 
building-type ordinances were satis
fied.... In essence, the Court would 
be repealing the 1985 amendment 
and permitting the (earlier) 1976 
version of 66412 (d) to govern. Such 
action is more appropriate for the 
legislative branch, not the judicial 
branch." 

In response, the city argued that 
CLSA's brief should not be accepted 
or considered by the court on the 
basis that the Association's position 
"reflects a total misunderstanding of 
the very statute amicus (CLSA) 
claims responsibility for pushing 
through the legislature. Amicus ' 
position is irrelevant to the facts of 
this case." 

Furthermore, the city argued that 
the research material provided by 
the Association "shed very little light 
on the issue at hand..." In "sum" 
argued city attorneys, CLSA's exhib
its "are poor examples of "legisla
tive history" and shed no real light 
on the issue in this case. They should 
be given little, if any weight." 

It was also at this time that both 
CLSA and CCCE&LS became com
monly aware of the San Diego and 
the Santa Cruz problems and the 
similarity in the two subjects. Exten
sive communications commenced 
immediately between these two cit
ies and information was traded 
across the state. Statewide, fax lines 
were again ignited. 

In the meantime, because of the 
unwavering persistence of George 
Dunbar and his associates in Santa 
Cruz, Senator Mello's response from 
the State Legislative Counsel arrived 
on April 7, 1992 (See Legislative 
Counse ls letter on page 35). 
In direct response to the issues 
raised by Dunbar , DeWitt and 
others within the Monterey Bay area, 
Bion Gregory, the Legislative Coun
sel agreed that "Santa Cruz 
Ordinance No. 4312 violates subdi
vision (d) of Section 66412 of the 

Government Code." 
Buoyed by the Legislature's con

firmation of the intent of the legisla
tion as well as the affirmation of the 
Monterey Bay area Surveyor's posi
tion, everyone waited for the appel
late court decision to be handed 
down. 

Appelate Court Decision 
On June 22, the Honorable Judges P. 
J. Todd, J. Froehlich and J. Nares, in 
a unanimous 21 page decision deci
sively overturned the lower court 
rul ing and s ided with the San 
Dieguito Partnership and CLSA. 

Key to the justice's ruling was their 
independent interpretation of the im
portance of the use of the various 
words utilized in the legislation. 
Citing Webster 's dictionary and 
numerous established legal authori
ties on the subject the court opined 
on the use of the word "adjacent". 

"Under this commonly under
stood meaning of adjacent as near or 
close to, rather than adjoining, 
touching or contiguous, all of the 
parcels involved in the lot line ad
justment we consider were "existing 
adjacent parcels." It literally was a 
"lot line adjustment between two 
or more existing adjacent parcels" 
that resulted in the same number of 
reconfigured parcels after the 
adjustment." 

"... If the legislature had intended 
to restrict lot line adjustments to 
those involving one existing parcel 
adjusting its lot lines so as to result 
in only one adjacent parcel having 
different lot lines with land added 
only from the first parcel, it surely 
could have made this specific." 

Of particular interest in their 
decision was the court's use of the 
word "reconfigure" which they 
adopted without the benefit of the 
Santa Cruz debate, thus providing a 
further testimonial to the validity of 
the arguments in that county. 

Finally the court ruled that 
"whether particular land is "envi
ronmentally sensitive" plays no role 
in determining the applicability of 
the statute. If the trial court factored 
the "environmental ly sensit ive" 
aspect into its decision, it erred." 

In commenting on CLSA's role in 

the matter the justices took issue with 
the city's opinion of the legislative 
history of the 1985 amendment. 

"Amici curiae, California Land 
Surveyors Association, points out 
that the Legislature added these 
three sentences (limitations on local 
agencies) in 1985. Amici argues these 
changes were intended to limit local 
entity review of lot line adjustments 
and provide mandatory approval of 
them if local zoning and building 
ordinances are satisfied. City con
cedes the "statute prohibits the con
ditioning of lot line adjustments so 
as to protect owners from onerous 
conditions." City argues, however, 
the statute does not prohibit it "from 
finding, under proper circumstances, 
that the lot line adjustment process 
is not appropriate and a subdivision 
map is required." In light of the clear 
statutory language, we cannot ac
cept the City's position that it may 
require a subdivision map based on 
its own finding "the lot line adjust
ment process is not appropriate," 
apparen t ly by any s t andard it 
chooses." 

As of the date of this writing (July 
1992) the city a t to rneys were 
considering filing an appeal with a 
higher court. 

On behalf of the Association it 
must be noted that special thanks 
must be extended to Hal Davis, Ernie 
Pintor, George Dunbar, Michael 
McGee, Vince Sincek, Joe Betit, 
Kurtis Hoehn, Billy Martin, Fred 
Kett, Kenny Fargen, Gary Leonard, 
Gary Lippincott, Paul Cuomo, Lou 
Hall, Dorothy Calegari, and Jim 
Corn for their unwavering commit
ment and support of this endeavor 
and CLSA. 

Michael ]. Pallamary is a California Licensed 
Surveyor and is the President of Precision Survey 
and Mapping of San Diego and Land Surrey Service 
of La jolla. Pallatnary's firm specializes in land 
boundary matters. He is past president of the San 
Diego Chapter of the California Land Sumeyors 
Association and has been practicing suri'eying 
since 1971. 

'Amicus curiae as defined by blacks law 
dictionary means literally, friend of the court. 
A person with strong interest in or view on the 
subject matter of an action may petition the 
court for permission to file a brief, obstensibly 
on behalf of a party but actually to suggest a 
rationale consistent with its own views. 3 
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I, Legislative Counsel Opinion 
on Lot Line Adjustment 

April 7, 1992 
Honorable Henry J. Mello 
5108 State Capitol Sacramento, CA Editor's Note: The following is a letter from the State's Legislative 
_ , , . . . . , ' . , , , . ' » . . u.**nr\ Counsel's Office in response to a request by Senator Mello concern-
Subdivision Map Act: Lot Line Adjustment #4470 mg the County of Santa Cruz-S Lot Line Adjustment Ordinance. 

Dear Senator Mello: 

F a c t s : You have submitted to us a copy of Ordinance No. 4132 regarding line adjustments and parcel reconfigurations enacted by the 
Santa Cruz County Board of Supervisors on June 4,1991. The ordinance defines a "lot line adjustment" to mean a reorientation of a property 
line to, among other things, avoid physical obstructions or to correct errors in recorded descriptions, but expressly excludes from that 
definition, the reorientation of a property line in which either: (1) any parcel would transfer or receive net land area greater than 3 percent 
of its current land area or (2) any boundary line would be changed in its relationship to a current boundary line by an angle exceeding 
1 degrees (subd. (a), Sec. 14.01.105-L, Santa Cruz Co. C ) . 

In addition, the ordinance authorizes a lot line adjustment when either: (1) a boundary line is changed to cure structural encroachment 
where the resulting boundary line coincides with the required minimum setbacks from the encroaching structure, or any approved variance 
therefrom or (2) boundary lines among four or fewer parcels which meet in at least one point or share common boundaries are changed, 
where all parcels involved are separate legal parcels, all meet the minimum parcel size required by the zoning designation, and each has 
obtained a determination of buildability, both currently and as adjusted (paras. (1) and (2), subd. (b), Sec. 14.01.105-L, Santa Cruz Co. C ) . 

The ordinance defines a "parcel reconfiguration" as a change of property line or property lines that does not qualify as a lot line adjustment 
or requirelsl a minor land division or subdivision (Sec. 14.01.105-P, Santa Cruz Co. C ) . The ordinance requires, as a condition of approval 
of a parcel reconfiguration, the filing of a parcel m a p (subd. (e), Sec. 14.01.107.5, Santa Cruz Co. C ) . 

Q u e s t i o n : Does Santa Cruz County Ordinance No. 4132 violate subdivision (d) of Section 66412 of the Government Code? 

O p i n i o n : Santa Cruz County Ordinance No. 4132 violates subdivisions (d) of Section 66412 of the Government Code. 

A n a l y s i s : Section 66412 of the Government Code 1 is part of the Subdivision Map Act (Div. 2 (commencing with Sec. 66410, Title 7), 
which establishes a statewide regulatory framework for controlling the subdividing of land. The act requires, generally, that a subdivider 
submit and have approved by the city or county in whose jurisdiction the land is situated a tentative and a final subdivision map in connection 
with any division of land creating five or more parcels, and that a parcel map be filed in connection with divisions of land creating four 
or fewer parcels (see Sees. 66411, 66424, 66426, and 66428). The act prohibits the sale, leasing, or financing of any parcel of real property, 
or the construction of any building thereon, for which either a final subdivision map or parcel map is required, until a map, in full compliance 
with the act and any local ordinance enacted pursuant thereto, has been filed for record (Sec. 66499.30). 

This approval authority, as well as the authority to enact ordinances supplementing the Subdivision Map Act, enables cities and counties 
to regulate land uses within their boundaries, to control the design of subdivisions, and to require subdividers to provide various on-site 
and off-site improvements and to pay fees and dedicate land for specified public purposes, whenever approval is sought for a proposed 
land division that falls within the scope of the Subdivision Map Act (see Friends of Lake Arrowhead v. Board of Supervisors, 38 Cal. App. 
3d 497, 505). 

Requirements imposed by the Subdivision Map Act generally apply to subdividers, which the act defines as "|a]ny person, firm, 
corporation, partnership or association who proposes to divide, divides, or causes to be divided real property into a subdivision for himself 
or for others" (Sec. 66423). 

The term "subdivision" is defined for purposes of the Subdivision Map Act by Section 66424, as follows: 
"66424. 'Subdivision' means the division, by any subdivider, of any unit or units of improved or unimproved land, or any portion thereof, 

shown on the latest equalized county assessment roll as a unit or as contiguous units, for the purpose of sale, lease or financing, whether 
immediate or future except for leases of agricultural land for agricultural purposes. Property shall be considered as contiguous units, even 
if it is separated by roads, streets, utility easement or railroad rights-of-way." 

A "subdivision", as defined by Section 66424, occurs when a unit or contiguous units of land are divided for the purpose of sale, lease, 
or financing. Section 66412 provides, in pertinent part, as follows: 

"66412. This division [the Subdivision Map Act] shall be inapplicable to: 
"(d) A lot line adjustment between two or more existing adjacent parcels, where the land taken from one parcel is added to an adjacent 

parcel, and where a greater number of parcels than originally existed is not thereby created, provided the lot line adjustment is approved 
by the local agency, or advisory agency. A local agency or advisory agency shall limit its review and approval to a determination of whether 
or not the parcels resulting from the lot line adjustment will conform to local zoning and building ordinances. An advisory agency or local 
agency shall not impose conditions or exactions on its approval of a lot line adjustment except to conform to local zoning and building 
ordinances, or except to facilitate the relocation of existing utilities, infrastructure, or easements. No tentative map, parcel map, or final 
map shall be required as a condition to the approval of a lot line adjustment. The lot line adjustment shall be reflected in a deed, which 
shall be recorded. No record of survey shall be required for a lot line adjustment unless required by Section 8762 of the Business and 
Professions Code* * *" (Emphasis added.) 

Thus, subdivision (d) of Section 66412 exempts from the requirements of the Subdivision Map Act, the adjustment of a line: (1) between 
two or more existing adjacent parcels, (2) where the land taken from one parcel is added to an adjacent parcel, and (3) a greater number 
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of parcels than originally existed is not thereby created. Moreover, a local agency may only 
impose conditions or exactions on lot line adjustments, as defined by subdivision (d) of 
Section 66412, to conform the parcels to local zoning and building ordinances or to facilitate 
the relocation of existing utilities, infrastructure, or easements. 

It is important to note that the exemption provided in subdivision (d) of Section 66412 
does not limit the actual percentage of land that may be transferred between adjacent parcels 
involved in the lot line adjustment. Moreover, that exemption does not limit the change 
in angle that may occur between lines that are adjusted. Furthermore, the exemption 
provided in subdivision (d) of Section 66412 does not require a particular reason to be given 
to apply for a lot line adjustment nor does that exemption impose a limit on the maximum number 
of parcels that may be-involved in the lot line adjustment. Accordingly, an issue is presented 
as to whether the Santa Cruz County Ordinance No. 4132 conflicts with, and thus is pre-empted 
by, the Subdivision Map Act. 

Under the police power granted by the Constitution, counties and cities have plenary authority 
to govern, subject only to the limitation that they exercise this power within their territorial limits 
and subordinate to state law (Sec. 7, Art. XI, Cal. Const.). Apart from this limitation, the "police 
power [of a county or city] under this provision...is as broad as the police power exercisable by 
the Legislature itself" (Birkenfeld v. City of Berkeley, 17 Cal. 3d 129, 140). 

If otherwise valid local legislation conflicts with state law, it is pre-empted by that law 
and is void (People ex rel. Deukmejian v. County of Mendocino, 36 Cal. 3d 476, 484). A 
conflict exists if the local legislation "duplicates, contradicts, or enters an area fully occupied 
by general law, either expressly or by legislative implication" (Candid Enterprises, Inc. v. 
Grossmont Union High School Dist., 39 Cal. 3d 878, 885). 

The courts have recognized that "li|f there is a division of land which is not covered 
by the [Subdivision Map Act], be it for less than five parcels, or for more than five parcels 
for a purpose not yet contemplated by the Legislature, the local authority may regulate" 
(City of Tiburon v. Northwestern Pac. R. R. Co., 4 Cal App. 3d 160,182). However, "[t]he 
authority to adopt local ordinances containing requirements supplementary to the [Subdi
vision] Map Act is limited by the terms of the statute" (Id.). The courts have held that "local 
ordinances which are inconsistent 'with the language and apparent intent of the [Subdivision 
Map Act]' are invalid" (Friends of Lake Arrowhead vs. Board of Supervisors., 38 Cal. 
App. 3d 497, 505; see also Sec. 66421). 

The language and apparent intent of the exemption specified in subdivision (d) of Section 
66412, is to remove a proposal to adjust the lines between two or more existing adjacent 
parcels, where a greater number of parcels than originally existed is not thereby created, 
from the otherwise lengthy and a rduous subdivision map approval process, since the 
Subdivision Map Act is primarily concerned with subdivisions that create a greater number 
of parcels or lots than originally existed (see Sec. 66426; tentative and final map required 
for subdivisions creating five or more parcels). 

Although we recognize that subdivision (d) of Section 66412 does authorize local regu
lation of lot line adjustments to conform the parcels to local zoning and building ordinances 
or to facilitate the relocation of existing utilities, infrastructure, or easements, we think that 
the requirements imposed on lot line adjustments by subdivision (a) of Section 14.01.105-
L of the Santa Cruz County Code do not fall within that authorization. 

In this regard, we think that a local zoning regulation could validly prohibit a proposal 
to adjust the line between two adjacent parcels, if each parcel had different designated uses 
under the applicable zoning ordinance. However, w e think that if a lot line adjustment was 
proposed between two adjacent parcels, each having identical designated uses under the 
applicable zoning ordinance, the limitation on the actual percentage of land that may be 
transferred between adjacent parcels, or on a boundary line change exceeding a 15 degree 
angle, as prescribed by subdivision (a) of Section 14.01.105-L of the Santa Cruz County Code, 
would, in effect, prohibit the proposal from being considered as an exemption under the 
Subdivision Map Act and thus, would be held invalid by a court. Similar inconsistencies 
appear between the definition of a lot line adjustment, as specified in subdivision (d) of 
Section 66412 and the requirements of subdivision (b) of Section 14.01.105-L of the Santa 
Cruz County Code. No provision of subdivision (d) of Section 66412 requires a particular 
reason to be given to propose a lot line adjustment nor does that exemption impose a limit 
on the maximum number of parcels that may be involved. However, the local ordinance 
only permits a lot line adjustment to cure a structural encroachment or where boundary 
lines among four or fewer parcels meet in at least one point. 

Since the local ordinance requires a parcel map to be filed for any proposal that does 
not meet the requirements of Section 14.01.105-L of the Santa Cruz County Code, we think 
that a court would find these local regulations to be pre-empted. 

Accordingly, it is our conclusion that Santa Cruz County Ordinance No. 4132 violates 
subdivision (d) of Section 66412 of the Government Code. 

Very truly yours, 
Bion M. Gregory, Legislative Counsel 
By Joe J. Ayala, Deputy Legislative Counsel • 
Unless otherwise indicated, all statutory references are to provisions of the Government Code comprising the Subdivision Map Act. 

(CIS CONTINUED FROM PACE 23) 

with the instruments or measuring 
systems being used and are essential 
to promote conduct of field opera
tions and facilitate the classification 
of surveys. Field reports and experi
ence are the basis for development 
of specifications. Specifications are 
developed as part of an evolutionary 
process and are implemented as a 
set of rules derived from the experi
ence gained in successful past efforts 
to achieve a classification standard. 

With regards to mapping, the tra
ditional paper map sheet carries little 
if any information about the raw data 
from which the map was compiled. 
Since the end user does not have 
access to the actual underlying raw 
data used to create the map, some 
form of assurance (standard) must 
be given that there is at least a mini
m u m level of accuracy in the 
weakest component of the map. The 
practical result is that the paper map 
can achieve a classification standard 
only as high as the least accurate 
information depicted on the map. 
Further, the map is incapable of 
conveying to the user which infor
mation depicted may exceed the clas
sification standard of the map. This 
is typical of any mapping approach 
(paper or digital) that uses a stan
d a r d s based system of da ta 
acquisition. The attempt is to have 
all measurements meet a uniform 
minimum accuracy, and all data is 
automat ica l ly classified at the 
lowest common denominator. 

In a digital mapping system with 
database support it is possible to 
associate a standard error, or reli
ability index, with each dataset as an 
attribute in a table. Databases that 
contain this fundamental information 
for each measurement or dataset can 
safely contain data from varietal 
sources such as deeds, maps, con
ventional surveying, GPS, digitizing, 
etc., and use data filters to separate 
out inappropriate (lesser accuracy) 
data for a particular task. Once again, 
in order to incorporate data from 
diverse sources, the data must in
clude attributes such as Standard 
Error, estimates of reliability, etc. In 
other words the data must pass 
though a qualification process. • 

36 The California Surveyor Fall 1992 



CLSA SOFTWARE SHELF 
By Michael McGee and Tom Mastin 

The California Land Surveyors 
Association has available some soft
ware that is of benefit to the survey
ing community. Below is a short 
description of the available software. 

BLM CONVERSIONS 
Price $3.50EACH 

This is a two disk set that contains a 
program and the backup files written 
by The Bureau of Land Management 
that performs coordinate conversions 
between Geodetic, State Plane and 
Universal Transverse 
Mercator coordinate systems based 
on the North American Datum of 
1983 (NAD83). The second disk does 
the same for 1927 datum. These are 
particularly useful for converting 
large coordinate files common in 
digital environments. 

These Programs do NOT perform 
datum to datum conversions. They 
do NOT convert between 1983 and 
1927 datums. The computations 
are based on equations and con
stants provided by the National 
Geodetic Survey and referenced to 
the Geodetic Reference System of 
1980 ellipsoid. 

The program runs on IBM PC, or 
compatible system with DOS 2.0 or 
later with a minimum of 256K RAM. 
Input and output file sizes are lim
ited only by the amount of available 
disk storage. 

Documentation for the program 
is on the disk. 

CADASTRAL SURVEY 
MEASUREMENT 
MANAGEMENT (CMM) 
$ 50IMBR./$ 1 OONMRR. 

CLSA has Version 1.02 of the Bureau 
of Land Management CMM. This 
series of programs can be used for 
retracement surveys of the Public 
Land Survey System. The programs 
recognize the special geodetic nature 

I of the PLSS, the many special 
cadastral survey procedures, adjust
ment, requirements and problems. 

A separate 152 page Instruction 
Manual comes with the program. The 

program requires an IBM PC or com
patible with 640K RAM, a hard disk 
with at least 3MB free space, and a 
math coprocessor. A 286 or 386 with 
and EGA or VGA monitor is pre
ferred. It has its own install program. 

In addition to the CMM program, 
two other disks are included in this 
set. The first is the Manual of 
Instructions on Disk, without the 
graphics, in WordPerfect 5.0 Format, 
the second disk is the BLM Legal 
Reference Library in WordPerfect 
5.1 Format. 

NGS HORIZONTAL CONTROL 
$35.00MBR./$70.00NMBR. 

Recently CLSA made available to its 
members, the National Geodetic 
Survey's horizontal control station 
data for California. This data can be 
purchased directly from the National 
Geodetic Survey (NGS) for about 
$120 for the entire state. The data 
consists of about 3 megabytes of 
control station coordinates and re
lated information. The data comes 
on a 3.5 inch high density disk, IBM 
compatible. The information is in 
ASCII form in a 148 column format. 
Each station appears as one line of 
data in alphabetical order. Each data 
line contains 13 items of information 
explained as follows: 

1) A unique station identifier. 
2) The agencies name that 

established the monument. 
3) The station name in 

alphabetical order. 
4,5) The geodetic latitude and 

longitude in degrees, minutes 
and seconds to five decimal 
places. 

6,7) The state plane coordinates, 
north and east in meters. 
Stations that fall in 
overlapping state plane coor
dinate zones appear twice, 
listing the state plane 
coordinates for each zone. 

8) State plane coordinate zone. 
9) Convergence angle at the 

station. 

10) The scale factor for the 
station. 

11) The orthometric height 
(elevation above sea level). 

12) The separation of the geoid 
from the NAD83 ellipsoid in 
meters. 

13) The positional accuracy of the 
station given as first, second, 
third or fourth order. 

SEARCH $20MBR./$40NMBR. 

Three million bytes of NGS Hori
zontal Control isn't much help if the 
stations of interest cannot be found 
quickly. If a station name is known 
then the user could use a word 
processor or some other utility pro
gram to search through the file look
ing for a matching string. The most 
practical method is to search the 
file by location. A program called 
"SEARCH" was developed on behalf 
of CLSA for this purpose. "SEARCH" 
is a 57k byte size program that runs 
on an IBM compatible using the DOS 
operating system. "SEARCH" allows 
the user to enter the latitude and 
longitude at the center of a search 
area and the number of miles north-
south and east-west to be included 
the search window. All points found 
within the window are extracted and 
duplicated in a separate file with the 
same format as the original file. In
formation such as a header, the date 
the file was created, the location and 
size of the search window are added 
to the file. A second file is created 
containing a line number which can 
double as a point number for refer
ence, the north and east state plane 
coordinates converted to feet, the 
stations positional accuracy and the 
station name. This file can be read 
directly into the users COGO pro
gram for additional calculations or 
converted into a DXF file by the 
SEARCH program. 

IN THE FUTURE 
The Advanced Technologies Commit
tee is working with NGS to 
provide all the control station infor
mation on a digital format for all of 
California. Due to the size of data, it 
will most likely be broken down to 
either County or Zone. It is hoped 
that this will be available by the 
Winter of 92. • 
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BENEFITS OF 
BEING A MEMBER 

OF C.L.S.A. 
Editor's Note: The following are just a few of 
the responses received to Membership Chair
man Lloyd Cook's request for a short letter 
on what the benefits have been to members 
by joining CLSA 

• I joined CLSA, which was in the 
process of being formed, when I was 
licensed in 1966. At that time the 
land surveying profession was in 
danger of being torpedoed and it 
was incumbent upon those who felt 
that we were a separate profession to 
stand up and be counted. I helped 
establish the East Bay Chapter , 
holding the offices of Secretary-
Treasurer and President. I became 
involved statewide as a member of the 
Membership Committee, Secretary-
Treasurer, Vice-President, member 
and chairman of the Legislative Com
mittee, Chapter Representative, etc. 

Active membership in the Associa
tion has provided a means where I have 
met land surveyors from the farthest 
reaches of California, as well as other 
states, and given me the realization that 
problems in the land surveying prac
tice are not just local but are common 
to all. An additional benefit to me is 
the elimination of the "us-them" syn
drome between the private practitio
ner and those in public service. The 
public counter, instead of forming a 
barrier, now serves as a place to spread 
out drawings and resolve differences. 
(Unfortunately, this is not always 
true but things are improving. Some 

government surveyors, particularly 
those in the smaller agencies, seem to 
feel that their records are private and 
that the private surveyor is infringing 
upon their personal domain by 
requesting data.) Lest this be consid
ered a diatribe against the public em
ployee, I have been employed by the 
City of Hayward for 30 years and 
am the City Surveyor. 

Harold (Hal) B. Davis, PLS 

# I most benefit from my CLSA 
membership by spending time with 
my fellow professionals who practice 
in the same area and getting to 
communicate with them on both a 
professional and personal level which, 
in my opinion, is very healthy not 
only for my own growth as a profes
sional but also enables me to be a 
better professional to my clients. 

Douglas Scranton. PLS 
President, Marin Chapter 

# A great opportunity to get 
to know surveyors all over California. 
Keeps me informed of changes that 
directly affect the Surveyor. 

Allows me to keep active in local 
chapter meetings and state conven
tions. The satisfaction of knowing I am 
a part of the only organization exclu
sively concerned with the California 
Surveyor. The privilege of serving as 
one of the Directors on the State Board. 

Lloyd J. Cook, PLS 

# While I still feel like a kid, every 
now and then I look in the mirror and 
think, "Maybe that isn't sun-bleached 
hair after all". 

My involvement with CLSA began 
as totally self-serving and it has served 
me well. Back in the fall of 1981, I 
returned home to Sonoma County af
ter a few years in Oregon. My main 
goal was to study up for the LS exam 
that October, secondly to find work. 

As I had grown up in Sonoma 
County and worked there for 8 years 
before I left, I knew of CLSA. I con
tacted an old friend or two and found 
that the next chapter meeting was a 
few days away. I went to that meeting 
in hopes of obtaining copies of past 
exams (it was still legal then). I left 
that meeting with exam copies, 
current copies of the Map Act and LS 
Act and several requests to drop off a 
current resume. Not bad if you 

remember that the job market was as 
bad in 1981 as it is now. 

After that time, I continued to at
tend chapter meetings to renew old A 
friendships. This became a major part 
of my limited social life as, like most 
surveyors, I tend to immerse myself 
in my work and forget that I need 
some playtime too. I kept shooting my 
mouth off (I think I was told "put up 
or shut up") and was drafted 
into chapter offices. 

As time has passed and my situa
tions changed, I became known in the 
local surveying community. A couple 
employers sought me out and I was 
able to make some good career moves. 
A familiar face on your doorstep can 
go a long way when you are looking 
to fill a slot. 

The above is now a side benefit to 
my involvement with CLSA. It has 
also been very enlightening to learn 
that the political machine that we live 
in does work. Change never happens 
fast but it does happen. 

What else is there? Food and shelter 
(job contacts), family and friends (many 
feel like family now), satisfaction in 
your work, the good life here in God's 
country. 

Take a little, CLSA has a lot to give. 
Give a little back to the world in which 
you live. 

There is room for all. 
JOIN, PARTICIPATE 

Peter H. Ehlert, PLS 

• Besides all those frivolous things 
such as getting to know the surveyors 
locally and statewide; being able to get 
a hold of experts in any field of survey
ing through CLSA, staying abreast of 
the legislative activities that affect land 
surveying, having seminars provided 
to me and for me on each and every 
subject within land surveying, having 
a voice to speak generally for me at the 
national level and having a feeling of 
community within the profession that 
I work there are some serious benefits. 

No one ever kicks sand in my face 
at the beach anymore, when the CHP 
stop me and see the nifty decal on my 
truck they just wave me on and no
where would I be able to write as much 
as CLSA lets me. 

Tom Mastin, PLS 
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CLSA PUBLICATION ORDER FORM 

PLS Roster with both alphabetical and numerical sections 
k (1992 publication) 

' PLS Act and Board Rules (1992 publication) 

Subdivision Map Act (1992 publication) 

Binder with index tabs for PLS Roster, Pre '82 CEs, 
PLS Act & Board Rules. Subdivision Map Act, and 
Misc. Statutes (text of Misc. Statutes will be available at later date) 

1992 Complete Package including PLS Roster, 
Pre '82 CE, Numerical Listing, PLS Act & Board Rules, 
Subdivision Map Act, & Binder 

California Coordinate Projection Tables - NAD '83 

Right of Entry Cards (minimum order is 2) 

Corner Record Forms (mm. order is 25) (Form PWA-IO2) (8 88) 

Land Surveying Brochure (minimum order is 100) 

Standard Contract - Agreement for Prof. Services 

Land Surveying for the Land Owner& Real Estate Professional 

Easement and Related Land Use Law in California, 
Second Edition by Donald E. Bender, J.D., L.S. 

Cadastral Survey Measurement Management System 
Three-ring binder documentation & three disks 

NGS1983 California Horizontal Control Coordinates, Data Disk 

Search Program (for use with NGS data disk) 

M E M B E R S H I P I T E M S 
(not available to non-members) 

i Lapel Pin with CLSA logo 

' Decal of CLSA logo (minimum order is 2) 

Shareware Disk #2 - BLM - SPC & UTM Conversion 

CLSA Member 
Prices 

$5.00 

$5.00 

$6.00 

$6.00 

$22.00 

$6.00 

2/ $3.00 

25/$10.00 

100/$15.00 

$6.00/pad of 25 

$3.00 

$20.00 

$50.00/set 

$35.00/set 

$20.00 

$6.00 

2/$1.50 

$3.50 

SHIPPING CHARGES 

$10.01 to $20.00 $2.75 $40.01 to $50.00 $5.00 
$20.01 to $30.00 $3.75 Over $50.00 Add 10%* 

*Add 10% to a maximum of $10.00 shipping 

Non-Member 
Prices 

$10.00 

$10.00 

$12.00 

$6.00 

$38.00 

$12.00 

2/ $6.00 

25/$15.00 

100/$30.00 

$12.00/pad of 25 

$6.00 

$30.00 

$100.00/set 

$70.00/set 

$40.00 

not available 

not available 

not available 

Subtotal 

7 1/2% Sales Tax 

Shipping Charge 

TOTAL 

Quanity Total 

$ 

• Make your check or money order payable to • Minimum order for Master Card or Visa is $20.00 
California Land Surveyors Association (CLSA) • If you are paying by Master Card or Visa, you may fax 

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

NAME 

COMPANY NAME (if company is mailing address below) 

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

1 , CITY/STATE/ZIP CODE 

DAYTIME TELEPHONE 

PAYMENT ENCLOSED LI CHECK LI MASTERCARD J VISA 
SHAREWARE DISK SIZE J IBM 5-1/4 J IBM 3-1/2 

CHARGE CARD ACCOUNT NUMBER (minimum charge card order is $20.00) 

EXPIRATION DATE 

NAME ON CARD 

AUTHORIZED SIGNATURE 



California Land Surveyors Business Transactions 
Editor's Note: Under Section 4.07 (b) of the Bylaws of California Land 
Surveyors Association, Inc.. I am required to "contain a report of general 
business transacted and resolutions adopted, of all general and special 
meetings within the prior quarter". The purpose of this column is to 
fulfil that obligation. 

1992 Board of Directors and 
Executive Committee Meetings 

up to July 25,1992 

Executive Committee Meeting 
Airport Hilton Hotel, So. San Francisco 

Executive Committee meeting 
Holiday Inn, Fresno 

Board of Directors Meeting 
Holiday Inn, Fresno 

Executive Committee Meeting 
John Ascuaga's Nugget, Sparks 

Executive Committee Meeting 
Grosvenor Airport Inn, So. San Francisco 

Board of Directors Meeting 
Grosvenor Airport Inn, So. San Francisco 

Executive Committee Meeting 
Host Hotel, Sacramento 

Executive Committee Meeting 
Airport Hilton Hotel, So. San Francisco 

Board of Directors Meeting 
Airport Hilton Hotel, So. San Francisco 

January 4,1992 

January 31,1992 

February 1,1992 

March 13, 1992 

April 24,1992 

April 25,1992 

June 20,1992 

July 24,1992 

July 25,1992 

Resolution 
92-02 

Resolution 
92-03 

Resolution 
92-04 

1992 Resolut ions of Interest 

Life Membership to Kenny L Fargen PLS 4597. 
For his membership since 1976, being licensed 
as a Land Surveyor since 1978 and in apprecia
tion of his serving as President of CLSA. 

Life Membership to Joel Readio PLS 4319. For 
fulfilling the requirements for life membership, 
serving as an officer of the Monterey Bay Chapter 
and striving for the highest professional 
standards of the land surveying profession. 

Life membership of George N. Darling, PLS 3293 
For fulfilling the requirements for life membership, 
serving as an officer of the Monterey Bay Chapter 
and striving for the highest professional standards 
of the land surveying profession. 

CJL 

or 
CROSS LAND SURVEYING, INC. 

Consulting Land Surveyors 

GPS-Global Positioning System Surveys 

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

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

2210 Mt Pleasant Rd 
San Jose. Calif. 95148 

(408) 274-7994 

A user friendly surface 
site planner application 

modeling and 
'program Dy CAD Easy. 

What you can do with EasySurf: Runs inside AutoCAD 10,11,12 
Develop TIN and contours f rom survey points • Convert 2D-contours into 
3D-contours • Develop 3D-surface meshes f rom TIN a n d / o r 3D-contours 
Design and station horizontal al ignments for roads and site boundaries 
Analyze profiles and establish grades and vertical al ignments 
Prepare plan-and profile sheets • Use standard or user-definable [paramet
ric] sections to determine cut-and-fill boundaries for ear thwork 
Develop 3D-models of graded terra in and determine cut-and-fill volumes for 
roads, building sites, pads, driveways, ditches, dams, water storage, etc. 
Drape polylines over 3D meshes or contours • Output design specs f rom 
AutoCAD to ASCII files, including cut-and-fill volumes and slopes, grade 
profiles, cross section templates, etc. • Satisfaction guaranteed. 

User friendly features: 
Graphic help files may be viewed wi thout leaving your drawing • On-screen 
flow char ts summarize procedures • On-screen tutor ials guide you through 
representat ive examples • Menu picks are organized in 
order of usage • The user has control over break lines 
and contour development. Price: £ Q Q Q 9 5 
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PROFILE 
Elevation displayed at 2X scole. 
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CAD EASY CORPORATION 
Phone [503)642-0966 • 

• 8019 SW 184th Ave. 
FAX (503)591-8419 • 

• Beaverton, OR 9 7 0 0 7 
Orders 1 -800-627-EASY 
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NATIONAL HIGHLIGHTS 

. 

The following are some of the national 
highlights as submitted to CLSA by Pat 
Canfield; NSPS Coordinator 

NAVD 88 LEGISLATION 
TO: NSPS Board of Governors 
FROM: Edward J. McKay, Vertical Network 

Branch, NCS 
SUBJECT: State Legislation Defining 

Vertical Datum 

The National Geodetic Survey (NGS) has 
been asked to develop a model state law 
that references the new vertical datum, 
the North American Vertical Datum of 1988 
(NAVD 88), to be used within a state for 
surveying and mapping projects. This 
model would assist states that wish to 
enact legislation defining the vertical da
tum. The concept of a model law for 
NAVD 88 is similar to what NGS provided 
to states as a model state law for the 
North American Datum of 1983 (NAD 83) 
State Plane Coordinate System. 

We have no information on state ver
tical datum legislation from which to begin 
developing a new model law. Therefore, 
I am asking you to provide any current (or 
proposed) state legislation for your state, 
or any other state you are aware of, that 
references the old vertical datum, the 
National Geodetic Vertical Datum of 1929 
(NGVD 29). 

If you know of any legislation that ref
erences NGVD 29 or other vertical datums, 
please send a copy to: 
Edward J. McKay 
Vertical Network Branch 
N/CCI3, Rockwall Bldg., Room 313 
National Geodetic Survey, NOAA 
Rockville, Maryland 20852 
Tel: 301-443-8567 
Fax: 301-881-0117 
Thank you. 

ACSM FELLOWSHIPS & 
SCHOLARSHIPS for the 
1993 1994 Academic Year 
American Association for Geodetic 
Surveying Fellowship - The American 

Association for Geodetic Surveying 
Fellowship is a $2,000 fellowship award 
for one graduate student. The award is 
to be used for graduate study in a pro
gram with a significant focus upon geo
detic surveying or geodesy at a school of 
the recipient's choice. 

Joseph F. Dracup Scholarship The 
Joseph F. Dracup Scholarship is a $2,000 
award for one undergraduate student. The 
award is designed to encourage and 
recognize students commi t ted to a 
career in geodetic surveying. It is 

provided by the American Association 
for Geodetic Surveying. 

The American Cartographic Asso
ciation Scholarship The American 
Cartographic Association Scholarship is 
a $1,000 award for full-time students of 
junior or senior standing. Applicants 
should be enrolled in a cartography or 
other mapping-science curriculum in a 
four-year degree granting institution. 

Leica Inc. Surveying Scholarship (Two) 
The Leica Inc. Surveying Scholarships 
consist of a $ 1,000 award for each of two 
undergraduate students, $2,00 credit 
to the student's institution to purchase 
Leica equipment and $500 credit to 
each graduating senior for the purchase 
of Leica equipment. The awards are to 
be used for undergraduate study in sur
veying in a four-year degree program 
of the recipient's choice. 

Schonstedt Scholarship in Surveying 
The Schonstedt Scholarship is a $1,500 
scholarship award for one undergraduate 
student. The award is to be used for 
undergraduate study in surveying by a 
student who has completed at least two 
years of a four-year curriculum leading to 
a degree in surveying. 

Berntsen International Scholarship 
in Surveying (Two) - The Berntsen Schol
arships in Surveying consist of one $1,500 
scholarship award to be used for under
graduate study in surveying in a four-year 
degree program of the recipient's choice 
and one $500 scholarship award to be 
used for undergraduate study in surveying 
in a two-year degree program of the 
recipient's choice. 

NSPS Scholarship (Two) - The NSPS 
Scholarship is a $1,000 award and a 
certificate for each of two undergraduate 
students. The award is to be used 
for study in a four-year degree program 
in surveying. 
Application Deadline: 
December I, 1992 
Application forms and instructions may 
be obtained by writing: 
ACSM Awards Director 
5410 Crosvenor Lane, 
Bethesda, MD 20814-2122 
Phone: (301) 493-0200 
FAX: (301) 493-8245 

NSPS NOMINATIONS 
DATE: May 25, 1992 
TO: NSPS Nominations Committee 
FROM: Charles A. Tapley, Chair 
SUBJECT: ACSM and NSPS Nominations 

On April 20, 1992 I sent a letter to a 
number of persons suggesting that they 
consider placing their names in nomina

tion for a specific office. These suggested 
offices were strictly my idea. We have a 
great number of persons to nominate for 
offices this year. 

Included in this letter is a list of the 
individuals that I contacted and their re
sponses. Also shown are offices which I 
have suggested for them. 

I would like for you to search out 
qualified persons in your area. Make the 
contact and encourage these people to 
be nominated for any office that they 
have an interest in. 

When you find them please let me 
know who they are. 

We especially need ACSM Director 
Nominees. Letters were sent to the 
following: 

ACSM Vice-President: 
John Dailey No response 
Jud Rouch Yes 
David Ingram Yes 
Milt Denny No 
Richard Lomax Yes 

ACSM Director: 
Tommy Anderson No 
Everett Rowland Yes 
Albert Frieze No 
Ralph Harris No response 
James Elliott No 
Pat Hutcheson No 
John Abenroth No response 
Edward E. Northrup No response 
M. Greg Johnson Maybe (encouragement) 
Martin Menk No 
Herb Stoughton Yes 

NSPS Vice-President: 
Frank Fitzpatrick No response 
James Granger Yes 
David Atwell No 

NSPS Sec/Treas: 
John Thalacker Yes 
Joe Dolan No response 
Wendy Lathrop No (maybe next year) 

Director Area 3: 
Al Matherly Yes 
Herb Redmond No response 
Gary W. Thompson No response 

Director Area 5: 
Duane Weiss No response 
Earl Gray No 

Director Area 7: 
Russ Kastell No response 
Charles Tiltrum No 
Warren Fisk No 
John A. Steil Yes 
Raymond Connin Yes 

Director Area 9: California/Nevada 
Rita Lumos No & Alaska 
Susan Jensen Yes 
Patrick Cummins Maybe 

Fall 1992 The California Surveyor 41 



PRODUCT NEWS 

Motorola Introduces 
Sixgun Series of DGPS 
Receivers and Systems 
Scottsdale, Arizona-Motorola Government 
Electronics Group announces a new series 
of differential global positioning system 
(DGPS) receivers and systems. Designated 
the SixGun series, this product line com
prises GPS receivers, controllers and data 
links in small, lightweight units. 

The SixGun series was developed 
to provide low cost GPS functionality 
for the system integrator, specifically for 
pos i t ion r e p o r t i n g , t rack ing and 
differential applications. 

New DCP8 Navigational System 
introduced by Motorola 
Scottsdale Today, Motorola Government 
Electronics Group, introduced a new 
differential global positioning system 
(DGPS) designated Peregrine TM Marine 
Navigation System. 

The Peregrine System combines an in
tegral GPS receiver with navigation and 
charting modes, for a powerful marine 
navigation tool. The system's navigation 
and charting modes use C-Map electronic 
chart cartridges, providing an extensive 
library of marine charts from around the 
world. The GPS receiver provides differ
ential and autonomous modes for use in 
both precision and general navigation 
applications. 

For more information regarding the 
Peregrine System, call 1-800-235-9590 
or 
write P.O. Box 2606, Scottsdale, AZ 85252. 

Nikon Surveying 
Instruments Provide 
Faster Focusing, 
Top Optics, 
Long Battery Life 
Melville, New York, May 8 - Surveyors will 
now be able to zero on targets faster and 
easier with a pair of Nikon surveying the
odolites that offer a revolutionary focus
ing system, long battery life, top optical 
performance and extraordinary ease of 
use, according to the company. 

Nikon's NE-IOLA and NE-IOL theodo
lites come with world-renowned Nikon 
Extral Low Dispersion (ED) Glass linear 
telescopes, and use an exclusive focus 
mechanism to ensure faster , more 
accurate focusing at all distances down 

to O. 7 meters (2. 3 feet). The optical 
performance of the systems is unparal
leled at any range. 

For more information on Nikon's 
NE-IOLA and NE-IOL theodolites, 
contact Nikon Inc., Instrument Croup, 
Surveying Department 
1300 Walt Whitman Road, 
Melville, New York 11747 
phone (800) 231-3577 

Trimble Announces 
Release of RINEX 

Conversion Program 
& Fast Static Surveying 

Sunnyvale, CA - May 8, 1992 - As a long 
time supporter of open standards, the 
Surveying and Mapping Products 
d iv is ion of Tr imble today released 
two Receiver-Independent Exchange 
Format (RINEX) Conversion Programs. 
These programs convert geographic 
position data, recorded using the Global 
Positioning System (GPS), into and out 
of the RINEX format. 

Trimble Navigation has recently intro
duced two new Fast Static GPS Survey 
Systems. Fast Static surveying greatly 
reduces the time spent in the field collect
ing GPS data and in the office processing 
data, while producing baseline results with 
accuracies approaching those of conven
tional static surveys. 

Trimble Fast Static works with your 
current Trimble P-code GPS Survey Sys
tems: the Geodetic Surveyor IIP and Geod-
esist P. This allows you to maintain your 
investment in these proven systems, while 
benefiting from increased productivity 
through the use of Fast Static surveying. 
For more information: 
contact Trimble Navigation 
645 North Mary Avenue, 
P.O. Box 3642, Sunnyvale, CA 94088-3642 
phone (408) 730-2900 

RBF Named in Top 500 
The consulting engineering and sur

veying firm Robert Bein, William Frost & 
Associates has been named among the 
Top 500 Design Firms by the Engineering 
News Record. In fact, ENR placed the 
Irvine, Calif.-based company in the top 
150, putting RBF in the elite company of 
some of the nation's largest design firms. 

Chief Executive Officer Robert W. Bein 
credited the firm's employees for making 
the achievement possible. 

"It's a great honor for a regional firm 
like RBF to be recognized among well 
known national firms," Bein said. "Its more 
proof that our people are among the most 
dedicated and talented professionals 
in the business." 

Robert Bein, William Frost & Associates 
was founded nearly 50 years ago and 
has grown into a multi-disciplinary firm 
with local offices in Irvine, Palm Desert, 
San Diego, Temecula and Sacramento, 
California, and Denver, Colorado. The 
f i rm 's services inc lude p lann ing , 
engineering and surveying services, as 
well as structural, electrical, mechanical 
and energy engineering; traffic and trans
portation planning and engineering; envi
ronmental services; professional video 
production; visual analysis and aerial 
photogrammetry; and global positioning 
satellite surveying. 

For more information, call RBF's Irvine 
offices at (714) 855-3600. 

Business Tools for 
Surveyors 
Milton Denny of CED Technical Services 
ANNOUNCES the availability of the following 
items for the management of your survey or 
survey/engineering firm. 
Marketing Manual For Surveyors: 
Available for $45 + $4 
Shipping & Handling. 

Marketing Brochure: 

Hazardous Waste Acronyms: 
Available for $4.50 + $.50 
Shipping & Handling. 

Business Forms: 
Delinquent account forms, carbonless 
forms, business stationery, business 
cards, Rolodex cards, resumes, layout 
and artwork, flyers, brochures, books, 
and other specialized printing orders 
can be tailored to your needs. Send for 
sample copy or price quote. 
For additional information: 
CED Technical Services 
P.O. Box 2242 Tuscaloosa, 
Alabama 35403 
Telephone: (205) 556-3147 
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Surveyors 
Service Company 

1992 Catalog 

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

In Costa Mesa, Ca 

800-432-8380 
In Sacramento, Ca 

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

1-800-696-4941 
In Phoenix, Az 

1-800-351-6035 



Sustaining Members 
ASSOCIATION ADMINISTRATORS 

& CONSULTANTS, INC. 

Serving the Business Insurance needs 
of Land Surveyors since 1972. 

In Southern California please call: (714) 833-0673 
or (800) 8 5 4 - 0 4 9 1 

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

SURVEYORS SERVICE CO 
800-432-8380 

P.O. Box 1500 COSTA M E S A . C A 92628 

HANS I. HASELBACH (Jr 

HASELBACH 
SURVEYING 

INSTRUMENTS 

SALES • SERVICE • SUPPLIES • RENTALS 

(BOO) 462-6181 
(415) 348-7247 

1447 Rollins Road 
Burimgame. CA 94010 

TEl 16191 ?77I010 FAX 16191 2 " - 0 2 3 ! 

* PHOTO GEODETIC CORP. 
AERIAL MAPPING PROFESJilONAl 

AERIAL PHOTOGRAPHY • DIGI1AI DATABASE MAPPING 
• ORTHOPHOTO MAPPING • DIGITIZING SERVICES 

• CONVENTIONAL TOPOGRAPHIC MAPPING 

JOHN G. ING 7840 CONVOY COURT 
PRESIDENT SAN DIEGO CA 

CERTIFIED (ASPRSl PHOTOGRAMMETRIST 92MI-1210 

I® Geodimeter al 

Nothing else quite measures up 

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

ENGINEERING SUPPLY COMPANY 
tf — / - ^ 7 * ^ Surveying Systems. Equipment and Supplies 
1 — f - - i ~J Builders Instruments and Laser Systems 

M r TOPCON Authorized Sales and Service! 

SALES • SERVICE • RENTALS • REPAIRS 

Concord, Ca 
(415) 680-4701 

Sacramento, Ca 
(916)331-0372 

LEWIS & LEWIS 
• u r v t y l n g • c | u l p m « n l 

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

1141-B Old County Road 
Belmont. CA 94002 

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

L INDA C A L L A N 
Customer Service 

* < L I E T Z V f c 

Hunsaker & Associates 
Riverside/San Bernardino, Inc. 

Planning • Engineering • Surveying • GPS 

Bruce F. Hunsaker 
Vice President 

732 East Carnegie Drii *e • San Bernardino. California 92408 
a 14) 889-2222. est 203 FAX: P14) 381-3590 

GEONEX CAR 
AERIAL SURVEYS INC. 

GHT 

EXECUTIVEAIRPORT 
5979 FREEPORT BLVD. 

SACRAMENTO, CA .95K2 
(916)421-3465 
FAX422-9631 

Consulting Photogrammetric Engineers 

BELLECCI & ASSOCIATES 
CIVIL ENGINEERING - SURVEYING 

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

PENTAX 

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

Pentax Instruments 
A division of 
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