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Buy Select Leica Total Stations Or GPS Systems Now 
And Make No Payments For An Entire Year. 

If you've been waiting for a good reason to buy a total 
station or GPS system, you just found it. Because when 
you buy a select Leica Total Station or GPS System 
now, you'll have that equipment generating income for 
12 full months before your first invoice. That's a full year 
of profits with no money down. No tax. No interest 
charges. No out-of-pocket costs. 

So if you've been waiting for a great opportunity to 

enter the GPS and robotics era, this is it. Make the call 
now. For more information and specific financing 
details, call 1-800-938-0606. Offer expires April 
30,1998. From Servco, the west coast's first choice M 
provider of survey | ~^2| fl I 
equipment and sys- ^^ffj JjSMXXl 

MADE TO MEASURE 



MEET THE ONLY NAMES 
YOU NEED TO KNOW IN 

ROBOTIC TOTAL STATIONS. 

Spectra Precision representatives have installed more Servo-Driven and Robotic 
total stations than all the competition combined. Period. This unparalleled 

experience enables them to get you and your crews up to speed quickly for a faster return on your 

investment. If you're interested in increasing your productivity with a servo, autolock or robotic 

total station, there's only one person you need to call - your local Spectra Precision representative. 

Johan Larsson 
Geodimeter of 

Northern California 
340 E. Middlefield Rd. 

Mountain View, CA 94043 
Phone 650-254-1400 

FAX 650-254-1454 

Fred Murray 
Geodimeter Southwest 

1295 Dyanna Ct. 
Vista, CA 92084 

Phone 760-732-5820 
FAX 760-758-0815 

S P E C T R A 
^LK P R E C I S I O N 

"Go With The Pros" 
w w w . s p e c t r a p r e c l s l o n . c o m 

http://www.spectrapreclslon.com


Don't 
Lose 
Your 

SURVEY MARKERS 
a MONUMENTS 
•J RE BAR CAPS ^ ^ 
f] PIPE CAPS 

l\K BENCH MARKS 1 
& ACCESSORIES i 
FOR CATALOG CALL 

(520) 882 -7363 or 1 -800-323-4578 
OR WRITE: 

SURVEY MARKERS & MONUMENTS 
A Division of Desert Engineering Group, Inc. 

3162 E. 46th Street, Tucson, Arizona, 85713 
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The California Surveyor 
is the quarterly publication of the California Land Surveyors 
Association, Inc. and is published as a service to the land surveying 
profession of California. It is mailed to all Licensed Land Surveyors 
in the State of California as well as to all members of California Land 
Surveyors Association, Inc. The California Surveyor is an open forum 
for all Surveyors, with an editorial policy predicated on the preamble 
to the Articles of Incorporation of the California Land Surveyors 
Association. Inc. and its stated aims and objectives, which read: 

"'Recognizing that the true merit of a profession is determined 
by the value of its services to society, the California Land Surveyors 
Association does hereby dedicate itself to the promotion and 
protection of the profession of land surveying as a social and economic 
influence vital to the welfare of society, community, and state." 

"The purpose of this organization is to promote the common 
good and welfare of its members in their activities in the profession 
of land surveying, to promote and maintain the highest possible 
standards of professional ethics and practices, to promote professional 
uniformity, to promote public faith and dependence in the Land 
Surveyors and their work." 
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MicroSurvey Sales Are Up Over 1,000% 
..since introducing MS-CAD Pro, an all-in-one CAD, COGO, DTM, design, and mapping solution that sells for a fraction of a\ 

AutoCAD® based alternative. What does the fastest growing surveying software vendor in North America do for an encore 
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M ' C r o S u r v e y 98-The Perfect 

Tfte Critics Corner 
"...the learning curve for any AutoCAD user is practically zero...MS 
is noticeably faster than AutoCAD R14...what will sell MS besides 
the AutoCAD compatibility is the intuitively designed functions... 
...(data collector and ASCII import) are superb...producing a topo 
map is very slick...MS is nearly as flexible as hand drafting...all of 
the documentation is excellent, helpful, and easy to understand." 

Joe Bell, L.S. Professional Surveyor Magazine Review 

— . c/itsct surveyor's Companion 

MicroSurvey 98 
Toll Free: 800-668-3312 
Regular: 250-707-0000 
Fax line: 250-707-0150 

www.microsurvey.com 

'Leading the way in Survey Mapping Software" 

MicroSurvey Programs are optimized for use with 

Windows 

1 
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MicroSurvey CAD and MS-CAD Pro are trademarks of M 
Software Inc. All other trademarks are property of their respecu 

. ©1998 MicroSurvey Software Inc. All Rights Reserved 
•Recorded between Jan I, 1997 and June 30. 1998 

Isn't It Time You Started Using MicroSurvey? 

http://www.microsurvey.com


From the Editor 
PROFESSIONAL SOCIETIES 

By: Phil Danskin, PLS 

Good morning California Surveyors! Are you 
reading our CLS A publications cover to cover 

in your ez-chair, or are you like me - logging "library-
time"? (Be sure to thoroughly wash your hands before 
returning to work.) Cousins, it's soap box time! (In 
order to make an impression, I have taken the liberty to 
shower, shave, and wear a tie with my bib overalls! 
Now, that's a picture!) 

Has your enthusiasm for your 
profession waned to - "it's a job"? 
Is your idea of Professional 
Development like the above - loggin' 
"library time"? I hope not! 
However, statistically, it appears most 
in our profession do not belong to 
professional societies, let alone be 
involved with their profession! How 
many belong to ACSM? Less than 
one-third of the licensed Surveyors 
are members of the California Land 
Surveyors Association! Sadly, 
statistics indicate that these are good 
numbers. What is not good, is how 
few participate in, and/or are involved 
with, their professional society. 

"Ask not what CLSA can do for 
you, but what can you do for 
CLSA!" 

So, here are some words for 
thought regarding membership in our 
professional society... 

Do you belong? The CLSA Belong Category is 
the easiest. However, I can't believe the lack of interest 
in this one. It'saNO-BRAINER! Just fill out the form 
and pay the dues. Now you're a Belong member! 
Unfortunately there are only about 1,000 of these 

Do You Just Belong? 
Are you an active member 

The kind that would be missed? 

Or are you just content 

That your name is on the list? 

Do you attend the meetings 

And mingle with the flock? 

Or do you stay home 

To criticize and knock? 

Do you take an active part 

To help the work along 

Or are you satisfied 

to only just belong? 

Do you work on the committees 

and get right in and mix? 

Or leave the work to just a few 

and talk about the "Cliques"? 

Think this over, member -

You know right from wrong. 

Are an active member 

or do you just belong? 

members that reside in our great 
state. And thank goodness for 
them! All viable organizations 
require funding, of which the 
Belong Members bring to our 
Association. 

The more difficult is the 
Participate Category. One 

should have Belong status, attend "some" meetings, (the 
ones that coincide with your disrupted cable service), 
share some interesting war stories at local meetings, voice 
some opinions and vote on issues. Some whom do not 
have the funds to belong, certainly are an asset to local 
organizations by at least participating. (Though 
contrary to Association By-Laws). By participating, one 

is exposed to professional issues, as 
well as absorbing knowledge shared 
at the chapter meetings. 

Do you recall the fiscal difficulties 
of paying for tuition and expensive 
text books in disdaining subjects? Or 
the time you came home from 
college, wolfed-down a quick dinner, 
jumped in the hundred-dollar vee-
double-u, only to have the rear wheel 
come off on the way to work? It is 
understandable for those that may be 
starting a family - time and dues are 
hard to come by. We are all aware 
that fiscal difficulties are indisputable. 
So, participate when you can, and 
belong when the wolf's no longer at 
the door. I guarantee you' 11 get more 
out of belonging and participating, 
than you could ever put into such! 

" . . . to promote and maintain the 
highest possible standards of 
professional ethics and practice..." 

Last, and far from least, is the 
Involved Category. 

This requires Belong and Participate status, along with 
a propensity for troglodytism. One should attend chapter 
meetings more often than not, (even if the cable channels 
are working), be involved with local issues and 

Continued on page 9 
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Continued from page 7 

knowledgeable of state and national issues. Your 
thoughts and ideas would benefit the profession. Also, 
CLSA could use a few mavericks. (As General Patton 
would bark, "if everybody is thinking alike - then 
nobody is thinking!") 

The benefits ofbelonging and participating in an 
organization such as CLSA are tremendous. 

Some of the non-fiscal benefits are: 

Networking. 

Sharing knowledge of software/surveying/ 
business tips and techniques. 

Bridging the understanding of our profession 
with other disciplines. 

Being the watchdog of governmental practices. 

Assisting governmental agencies in profession -
related matters. 

Instantaneous information via the CLSA Website. 

Some financial benefits are: 

Group insurance discounts. (The last dividend 
received from my professional liability insurance 
paid for my ACSM dues and a portion of my 
CLSA dues!) Group discounts with United Parcel 
Service, (e-mails affect on the snail mails?) Referrals 
from Association members, due to your wisdom in a 
particular area of practice. 

Discounts for CLSA reference materials. 

Discounts at CLSA sponsored seminars. 

Learning from another member's horror-story, that may 
save you from a lawsuit. Or hearing of another's plight 
trying to collect from a brummagem client. 

So, pick up a pen and fill out an application... write 
a check... write the editor... write an article... and 
lend us a cool surveying photograph or slide! Get 
involved!! • 

4 

Nikon DTM-700 Series Field Station 
with new enhanced software collects, displays 

and verifies data right in the field! 

i 

The DTM-700 Series Field Station is the only 
instrument of its kind that offers on-screen mapping 
for instant, on-site data verification. By doing so, 
it saves time, reduces human error, and offers you 
greater accuracy and productivity than ever before 
possible. 

Exclusive MS-DOS® compatible software lets you 
perform and verify a full range of calculations. It 
also facilitates transfer and management of massive 
volumes of data. 

Famous Nikon optics and other outstanding 
performance features put the DTM-700 Series in a 
class by itself. 

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

Nikon i 
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Imaging and Retrieval for Survey Records 
• Low Cost Scanning of Originals or Microfilm 
• Custom Indexing 
• Database Creation and/or Integration 
• GIS Integration 
• Free Samples 
• Proven Technology 
• As seen in August 1996 issue of "FOB" 
• Owned & Operated by Licensed Surveyors 

Contact us for a free demo CD! 
Come see us today at http://www.CEScan.com! 

digital image m a n a g e m e n t systems 

15256 NW Greenbrier Parkway Beaverton, Oregon 97006 
Call Toll Free @ 888.690.2900 

Email: info @ CEScan.com 

ARIS 
INSURANCE 
SERVICES 
Of jets... 
"A" rated 
Business Owners 
Package 

Professional 
Liability 

Commercial Auto 

a 
Design 

Professionals 
Safety 

Association 

Of jets... 
Workers' comp 
to Surveyors 
and other 
design 
professionals. 

Paid up to 40% 
premium returns 
to members. 

Call 
888-377-2107 

for 
Special 

Insurance Programs 

Your Digital Mapping Partner. 

Imaging the Earth 

Aerial Photography 

Data Integration 

Digital Orthophotography 

Topographic Mapping/DTMs 

Remote Sensing 

GIS Base Mapping 

Hammon, Jensen, Wallen & Associates, Inc. Oakland and Irvine www.hjw.com 1-800-383-2991 
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Letters to the Editor 

Dear Editor: 

Cndi Christenson speaking on behalf of the Board 
)f Registration for Professional Engineers and 

Land Surveyors in the interview in the Winter 1998-99 
issue stated that "the Board reviewed the national 
examination last year and determined that the quality 
and level tested does not adequately protect the public 
in California". Well, golly gee, then it's our moral 
obligation to export our elite California L.S.'s to protect 
our fellow Americans from the dangerously low 
standards of those ("shudder") eastern surveyors. I am 
always amazed by the arrogance of the Board. The 
national exam is just fine for us and any special aspects 
about California could be addressed in a state-specific 
portion, just as it is done in Nevada and many other 
states. 

The poor pass rate is nothing new, a 98 percent failure 
is a new record, but not far from the poor showings in 
1985 when I took the exam. The solution we thought 
was team grading. I was a grader 3 times in the early 
90's. It was obvious that more than 60% were 
unqualified, but the grading itself could be very subjective 
and painstakingly slow on boundary problems and legal 
descriptions. When you have 4-6 people grading a legal, 
you discover many solutions that the writer and 
reviewers overlooked. 

We would have saved so much, approximately 
$430,000 according to Ms. Christenson.,. by 
administering the national exam. For those who think 
this would result in a 100% pass rate, fear not, 
considering the tests I graded. 

Aleksi Rapkin, L.S. 

Newport Beach 

Dear Editor: 

Ihave read, with interest, all the articles and listened 
to all the discussion regarding the results of the last 

Professional Land Surveyor examination. I am 
concerned that we are losing sight of the purpose of the 
exam by becoming lost in a sea of percentages and 
statistical numbers. The purpose of the exam is to insure 
that those who become licensed are qualified to practice 
land surveying in this state. It is not to insure that a certain 
percentage of the candidates pass the exam. Since we 
seem to have declared to the public at large that, once 
we are licensed, we do not need any additional education 
or remedial training, the burden of the exam becomes 
even greater. 

The first question to be asked should be: Was this an 
anomaly or was there truly something wrong with the 
exam? The articles seem to indicate that CLSA concludes 
from the results of their survey that the exam is at fault. 
While, undoubtedly making for some interesting reading, 
asking someone for comments or suggestions on how to 
improve an exam that they have failed is at the very least 
taking a back door approach to a very real problem. In 
my estimation those comments are useless. However, 
there are some interesting facts to be gained from the 
questionnaire: 31 % of those responding were taking the 
exam for at least the fifth time. This would indicate a 
candidate pool made up of too many unqualified people. 
74% of the respondents indicated that they were properly 
prepared for the exam yet only 2.4% passed???? This 
indicates a candidate pool that has somehow come up 
with what the proper preparation for the exam should be 
even though they did not pass the exam, this is ludicrous. 
Most indicated that they had taken a review course of 
some kind, which indicates that is not enough! The 
candidates must prepare for this exam - a few hours spent 
one day a week for 10 weeks is not nearly enough 
preparation. It should take a few hours every day for six 
months or a year. The above comments would also apply 
to the 60% or so that claimed they were prepared for 
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the breadth of the exam but still failed. Remember nine 
did pass!!! 

To those who blame the exam, did you know that over 
the last ten LSIT examinations California has failed to 
match the national passing average? Remember that the 
LSIT is administered by NCEES. The national average 
for that period was 52.4% passing while California's was 
34.3%. What does this say? To me it says that the 
overall pool of candidates in California is under-qualified 
and this may be a large part of the answer to the low 
PLS exam pass rate. There are undoubtedly many other 
possible reasons but the qualifications, education and 
experience of the candidate pool is a prime suspect. It 
can be seen from the information gathered that there is a 
revolving 30% to 50% of candidates that take the exam 
that have taken it numerous times and probably will never 
pass it. These people not only waste the examiners time 
but also they infect the pool of qualified candidates and 
drag their perceived performance level down. 

Part of the answer to this problem is to increase the 
standards to be met to take the exam and a more diligent 
screening of potential candidates and their references. 
Another would be to increase the amount of educational 
opportunities available to the candidate, not only formal, 
but through the work place. Those of us that are licensed 
need to be willing to put more time and energy into 
educating these candidates. Another approach would 
be to limit the number of times that the exam can be taken 
without retaking and passing the 
LSIT, providing additional work 
experience, and providing new 
references. I would suggest three 
times as the limit. The answer is 
DEFINITELY NOT to "dumb" 
down the standards, as some seem 
to be advocating. 

This should stir the pot a bit. I 
hope that others may have some 
suggestions on how to better prepare 
the candidates so that a larger 
percentage of them will be successful. 

Respectfully submitted, 

James M. Herrick PLS • 

The Geomagicians 
by Joddie C. Heavener 

A "Geomagician" is coming to town 
it's sure to make a surveyor frown. 

Be it "Geomatrician" or "Geomagician" 
it is sure to raise a lot of suspicion. 

Surveyors take warning and please comprehend 
the title "surveyor" is near to the end. 

If "Geomatracian" will soon be the name, 
surveyors will say, "it won't be the same." 

Some older surveyors, I am sure will say 
"How in the Hell did it get this way?" 

A few will wonder if this name will last 
What's wrong with a title that comes from the past? 

A new image is needed, you've heard it said 
without this title, you can't get ahead. 

"Geomatics" will make the profession the best 
did somebody drool on their surveyor's vest? 

How did it happen that GIS and Digital Mapping 
found a large number of surveyors napping? 

"Geomatics" is strange and rings odd to the ear, 
but for most surveyors there's nothing to fear. 

When the end comes and the "geomatricians" all die 
they'll meet the old surveyor who lives in the sky. 

New Edition Combines GPS Vectors 

Start Using Least Squares! 
Minimize Changes to Your Good Survey Observations. 

Simplify Adjustments. Get Better Answers! 

STAR*NET Adjusts up to 1000 stations plus sideshots with 
reductions to NAD27/83, preanalysis & instrument library. 

STAR*NET-GPS Handles both terrestrial observations 
and Trimble, Ashtech, Leica & Geodimeter vectors. 

STAR*NET-LIGHT Full 2D/3D plane adjustments, survey 
networks up to 200 stations plus sideshots, low cost! 

STAR*LEV Adjusts interconnected differential level nets. 

C ^ Call Today for Literature & Working Demos! 

STARPLUS SOFTWARE 1-800-446-7848 
460 Blvd. Way, Oakland, CA 94610, 510-653-4836, Fax 510-653-2727 

Money 
Back 

Guarantee 

VISA/MC 
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Was the LS Exam Unfair? 

By: Shasta Greene, PLS 

No, I don't think it was, not more so than any 
other difficult exam. It was, as usual, too long 

to allow most of us to complete it. After the exam I 
heard several people say they didn't expect so many 
detailed questions on law. The emphasis of the test was 
primarily law and boundary; law and boundary are vital 
parts of land surveying. This is material that should be 
on the test. 

If we assume for the sake of argument that the 
problem was not the content of the test, what was it? 
One of the main reasons that I think so few people passed 
is that there is no real mechanism in place to get people 
ready to pass this exam. Examinees need a consistent, 

The first 36" digital copier at an analog price... 

SCAN TO FILE 
Permanently store 

images for archives 
or reprinting 

WIDECOM 
CONVENIENCE WALK-UP COPIER 

Print two e-size drawings per minute 
First copy output time: 16 seconds (d-size) 

Multiple copies: up to 50 from original 
Enlarge and reduce documents 

from 25% to 400% 

CAD PLOTTING 
Windows '95 & 

Autocad ADI 
print drivers 

at 400 dpi 

SEEING IS BELIEVING! 
Call us at 1 -800-944-8628 to schedule a demonstration 

with one of our dealers in your area 

Fax: 707-578-7666 • E-mail:widecom@pacbell.net WIDECOM 

organized way to study the required material. They need 
to absorb massive amounts of material and discuss it with 
others. Examinees need to work many problems and have 
their answers and problem solving mechanics evaluated. 
A surveyor can move to Fresno or Pomona and get this 
structured education. Anyone who is going to sit for the 
exam would benefit immensely from attending a four year 
surveying program, but many people cannot afford to 
stop working for four years to achieve this goal. Our 
profession is full of people who came to surveying after 
another career and are already supporting families. These 
are very competent people with full lives. This limits the 
amount they can rewrite their lives in order to get licensed. 
If we look at David or Denise, a ten year party chief with 
a family who only has Surveying 1A (the only class 
available in many areas of the state) and wants to take 
the exam, how do we make the required knowledge and 
its applications available so he or she can become ready 
to pass the test and become a "minimally qualified" 
surveyor? And what can we do about our dismal and 
erratic passing rate? We can ask the board to change the 
exam in some substantive way. Perhaps the grading 
process needs discussion. We can ask to be an NCEES 
state. We can require a degree to sit for the exam; we 
can screen examinees out in some other way. Or we can 
make some changes that I think will improve the passing 
rate and benefit the profession as a whole without 
excluding people from the exam: we can make adequate 
exam preparation available to all examinees. 

NCEES exams, whatever their shortcomings, are 
widely used and have a large body of test preparation 
material available. The California exam preparation guides 
that I found were all either too old to be useful, or useful 
but nearly impossible to get and based on ten year old 
tests. Even the five year old exams that the board releases 
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are not written in the current style. There were very few 

fc review courses available, and though I was very happy 
B with the Pacific Land Seminars course I attended, it was 

only five days of instruction and occurred about three 
months before the exam. We need updated study guides 
and we need review classes that begin in September, not 
February, to turn things around. We need on-line and 
video based curriculums; we need ongoing review 
sessions. 

If you were to go on the internet today and look for 
land surveying workshops, you would find many more in 
the states that have a continuing education requirement. I 
know, because I was sure looking last year. If surveyors 
in this state get behind continuing education we will see 
many more workshops and classes offered because the 
number of attendees will make it profitable to give these 
workshops. The continuing education requirement is a 
very reasonable number of hours, 15 per year in most of 
the approximately 20 states that now have continuing 
education requirements. We should lay the requirement 
on the LSIT's, too. Heck, isn't that what the IT stands 

» for? Add a waiver after 20 years of experience, or 
whatever seems to make this more palatable. In a small 
profession like ours, we need to make it profitable for the 
experts to share their information. A continuing education 
requirement will make these classes happen. 

Exam challengers should get the reference citations for 
any problem challenged unsuccessfully. A person needs 
to know where to start in correcting either their studying 
or their interpretation. I know several people who say 
they were within 10 points of passing this exam and the 
previous one and I know of no successful challenges. Do 
we have a valid challenge process in place? 

It appears we have a very long and difficult exam without 
much of a possibility of challenge, no real opportunity to 
learn from errors on previous exams and a woefully 
inadequate preparation process. From my point of view 
the best thing to work on is the availability of 
comprehensive preparation classes. David and Denise 
need access to these classes, otherwise they may end up 

» taking the test 6 times and coming to resent a profession 
that will never let them in. Let's put continuing education 
in the LS Act and I'll see you in class. 

Spring 1999 

Thanks to the administrators of the California, Washington 
and Nevada Boards of Registration for graciously sharing 
this information: 

California PLS passing rate -1997 - 23.2%, 1998 - 2% 

Washington PLS (non-NCEES) passing rate - 1997 - 30.9%, 
1998-26.9% 

Nevada PLS (must pass both) -10/97 - 30.9%, 1998 - 26.9% 

PLS/Nevada Specific; 4/98 - 77% NCEES/PLS, 50% PLS/ 
Nevada Specific) 

Below are current pass rates with some other California 
professional exams the last few years: 

California Bar passing rate - 2/97 - 48.8 %, 7/97 - 62.9%, 2/98 -
40% 

California RCE passing rate -1996 - 42.7%, 1997 - 55.2% 

The other professions apply more strict educational 
requirements for licensing than we do, but they also have 
many more study guides, seminars and ongoing training 
programs available. 

This is not complete research on the subject, but for illustrative 
purposes only. 
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Total Station 
4700 

m o d u l a r 

I 
V e r s i t i I e 

I n the changing world of surveying you never know 
what job you'll be faced with tomorrow. But now, 
with Trimble's new GPS Total Stations and 

GeoLine's expertise, you're ready for anything. 

From high-order control surveys to fast-paced 
construction stake-out, this tightly integrated, 
completely compatible set of survey tools will help 
you work faster and more accurately than ever before 
— giving you centimeter positions in seconds. 

Pick up the 4800 System and you've got the future of 
surveying in your hands. It's a complete real-time 
kinematic (RTK) survey system integrated into it's own 
lightweight range pole for unparalleled portability. 
There are no cables or backpack to slow you down. 

The advanced TSC1 Survey Controller 

The 4700 weighs only 2.7pounds! 

ms, 
http://1uujuj.9eoiine.com 

Vehicle 
Mounting 

Geoline Toll Free 
800.523.6408 

Semi-permanent 
Base Station 

Geoline Bellevue 
425.454.0141 

Extendible 
Antenna Set-ui 

Geoline Spokon< 
509.891.0711 

http://1uujuj.9eoiine.com


Total Flexibilit 
F a 

You'll speed through projects — climbing over fences 
— through bushes — getting the job done instead of 
dealing with cumbersome gear. 

When you need to mount an antenna on a vehicle or 
install a project base station, the modular 4700 is the 
system of choice. It's based on the same architecture 
as the 4800 system, but in a form that can be intercon­
nected with a wide variety of antennae and other 
instrumentation to suit specific set-up configurations. 

Both systems are rugged, waterproof, and share all 
family options and accessories. And both use the 
Trimble Survey data format and supporting software. 
Trimble 4700 and 4800 systems are a versatile family 
for a changing world. 

I 
All on the Pole 

Geoline Portland 
503.666.6983 

Base Station 
on a Tripod 

Geoline California-Nevada 
415.747.1262 

4800 
i n t e g r a t e d 

Geoline Boise 
208.658.0757 

E Trimble 
Trimble GPS Total Station Family 



Shasta Dam Temperature Control Device (T.C.D.) • 

By: Stephen W. Dean, PLS 

Since 1989 Reclamation Engineers have been 
researching a means to control the water 

temperature at Shasta Dam. After assessing several 
alternatives it was decided that a shutter-type device was 
the best solution. The shutter design is an adaptation of a 
concept used at the Glen Canyon Dam to control water 
quality. However, the shutter at Glen Canyon is only a 
tenth of the size of the proposed T.C.D. at Shasta. The 
Shasta T.C.D. is comparable to building a 30 story steel 
building underwater weighing over 8,500 tons. Another 
frame of reference would be that the T.C.D. is equivalent 
to the Statue of Liberty in height. 

The T.C.D. will allow the selective withdrawal of the 
water from the reservoir's surface during winter months 
when the water is suitably cold, or from the bottom in the 
summer when the surface is warm. The coolest depth of 
the reservoir is 600 feet above sea level. Currently, water 
can only be drawn from 815 feet. 

The five existing concrete intake structures will be 
surrounded by five steel frames which are three sided 
rectangles about 50 feet on a side and 300 feet long which 
are constructed above the water and lowered down some 
300 feet by hydraulic jacks and then secured to the dam 
by fittings or "dam connectors" (DCS). Dam connectors 
were set in the top of the dam and connected to the dam 
connectors in the face of the dam by 1 3/4" bolts at 35 
degrees to each other. Those dam connectors on top of 
the dam weighed as much as 20 tons. The alignment 
elevation and angle of all holes had to be exactly precise 
so they would not interfere with existing structures within 
the dam and also meet their pre-designated destinations 
at the face of the dam. After the holes were drilled, pockets 
were excavated and the dam connectors were set in 
place. Long 1 3/4" bolts were then used to connect these 
dams connectors and grouted in place with high strength 
grout. 

Start 
Some time in February 19951 received a telephone 

call from Fletcher General Corp. The request was to lay 
out a few holes on the top of Shasta Dam. The following 
day I met their representative at the dam crest and looked 
over the project. It didn't seem too complicated to me 
so I said, "Sure, when do we start?" Two years and some 
600 holes later this project was complete. Every hole 
that was drilled into this dam had to be laid out within 
0.02' horizontal and vertical and checked after drilling. 
Almost every piece of steel, temporary or final, which 
was attached to the dam was located with the same 
precision. The dam itself is on a 2500 foot radius and 
none of the holes were on a tangent. The work schedule 
was 6 days a week rain or shine, although one day it 
snowed on the dam and workers were unable to reach 
the site because of bad road conditions. 

Temporary Rigid Frame 
The temporary rigid frame is the structure which was 

constructed and bolted to the dam face to allow the 
construction of the final rigid frame and the structures 

The temporary rigid frames in place and connected to the dam. 
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which were lowered into the water and secured to the 

•

dam face. The temporary rigid frame was removed after 
the final rigid frame secured to the dam face. This was 
like building a box inside of a box. (The outside box 
supporting the inner box during construction). This 
temporary rigid frame had to support all of its own weight 
and the weight of the final rigid frame until completion. 

Control 
Most of these holes were drilled on an angle of 35 

degrees from the horizon and some of these holes were 
70 feet lower than the top of the dam on the upstream 
side. The first problem was to establish control that would 
not get knocked out and would be available after the 
hundreds of pieces of equipment that were used in the 
construction and scattered all over the dam. 1 decided to 
establish an offset line on the 2498' radius which is 2 
foot down stream of the face the dam. I drilled holes and 
epoxied brass pins into this offset line where they 
intersected the center line and critical points of the T.C.D. 
structures, then later measured them with a low-var tape 
and Wild T2. This established a good control line across 
these points which stretched about 400 feet across the 
dam. This measurement was made in the winter with the 
dam at total capacity. In the summer I remeasured these 
points and found the dam had expanded upstream from 
lack of water pressure. Some points measured as much 
as 0.04' more than my original measurement, this 
movement was also clearly visible in the opening of the 
construction joints. I then established the center line of 
every dam connector on the face of the dam and drilled 
holes and epoxied stainless-steel pins into these holes on 

the precise centerlines to assist Oceaneering in 
referencing their trolley which was lowered down into 
the water to drill holes that were submerged. I checked 
the cable which supported this trolley to assure its plumb 
of the portion which I could see above the water line. 

Pockets 
The tricky part was getting control points 70 feet 

below the dam crest on the upstream side and then into 
pockets which were excavated. These pockets are about 
7 foot tall, 8 feet into the dam and 20 feet wide. I would 
bring my control down from the top of the dam and set 
jig plates for drilling. This meant I had to be exactly 20 
feet and 70 feet below and on line with the control on 
top of the dam and pointing in the proper azimuth. When 
the 50 foot temporary rigid frame and final rigid frame 
braces were secured to the upper dam connector they 
had to fit the lower dam connector precisely. 

This control was accomplished by securing two steel 
plates to the face of the dam on either side of the pockets. 
Because these plates became handy to tie off barges, 
support catwalks, (and some disappeared entirely), it 
was necessary to epoxy a brass pin behind these plates 
so that, in the event of loss or disturbance, new plates 
could be added and the survey marks could be 
transferred from the brass plugs back to the steel plates. 
These plates were set on the outside of these pockets 
to culminate the transferring of the control thus producing 
a miniature baseline. Plumb bobs were useless because 
of the constant wind at the dam face. I tried 80 oz. 

Continued on page 18 
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Continued from page 17. . . 

bobs on fine stainless steel wire but movement was a 
problem. There are still three of these $ 100 bobs at the 
bottom of dam. My final solution was to design a 
cantilever bipod which was secured to the dam top and 
located from control. Then setting a Wild precise Nadir 
level on this bipod which projected out over the dam 
face about 2 feet. I transferred that position down to 

Iron worker Bud, and foreman Ray. of Fletcher General Construction, 
on a barge, setting control plates 70 feet below the top of the dam. 

the steel plates while I was hanging over the dam face 
with a safety harness and line while the rodman marked 
the plate below. Next an elevation was established on 
the bipod and a 100 foot tape was lowered over with a 
10 weight on the end and a vertical measurement was 
established for reference elevation on the steel plates. 
These two steel plates on each side of the pocket gave 
a small base line and elevations to start my surveying to 
lay out the pockets for excavation and control points 
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for drilling. The excavation of the pocket was monitored 
by a sliding frame on rails above and below the pocket 
which were set perpendicular to the dam connector at a 
set elevation to insure right pocket size and alignment 
and minimum excavation. The excavation was done by 
predrilling and a jackhammer. The pocket was then 
checked for size and shape. The next step was to set 
another cantilever bipod on the dam face at the edge of 
the pocket where I could set up a transit, and by two 
point resection establish a position for control. Everything 
was too close for edm's so the points inside of the pockets 
were set by tape and bobs and a miniature rod. Our 
working platform was a floating barge or a small cat walk 
secured to the dam face. There were twenty of these 
pockets along the dam face. 

Structures 

After the dam connectors where set in place, the large 
steel frames (which look like an angle brace) being 50 
feet vertical and horizontal and weighing almost a hundred 

John, an iron worker, putting the final touches on a temporary and final 
dam connector (about 20 feet below the top of the dam). 

tons, were hooked to the dam connectors on the face of 
the dam, then positioned to match the dam connectors 
50 feet below. This alignment was extremely critical and 
had to be exact to build a temporary platform upon which 
the permanent structure was constructed. Next I had to 
establish control marks on the temporary rigid frame at 
precise points, punched and painted. When it came time 
to place one brace of this temporary rigid frame, I 
established an exact point on my cantilevered bipod and 
inserted the T16 into the tribach. Through the optical 
plummet I could guide the temp-orary rigid frame into a 

Spring 1999 



A temporary rigid frame and dam connector 
being craned into position. 

II 

position below 
me on the 
predetermined 
mark. Then, off a 
reference line, 
turn an angle and 
sight the end of 
the temporary 
rigid frame for 
alignment, while 
the rodman 
leveled the 
temporary rigid 
frame with two 
scales mounted 
vertically by 
magnets on top 
of the temporary 

rigid frame. All of this while it was suspended from the 
crane. The top of the existing intake structures was at an 
ideal elevation to set up a level and monitor the temporary 
rigid frame. Next operation was to assure the vertical 
plumb of the temporary rigid frame by bobbing or a Nadir 
Level. The crane could only support this temporary rigid 
frame and the moving of it was accomplished by small 
hydraulic jacks. This alignment took about 4 hours per 
frame to complete. 

When all positions were on target, the bottom of the 
dam connector was secured to the pocket and grouted 
in. There was a 3" gap behind the dam connector which 
had to be grouted but the grout could not fill the holes 
until these bolts could be tensioned. To accomplish this, 
spring loaded cans were epoxied to the dam pockets to 
seal the gap between the pocket and the back of the 
dam connector. When the dam connector was in place, 
little hooks would release these spring loaded cans and 
would compress on the back of the dam connector to 
seal and prevent the grout from entering the holes and 
bolts. Because of the bolts being at a 35 degree slope, 
and the dam connector could only be set horizontally, 
this meant that the bottom bolts had to be lowered into 
the over-drilled holes and, when the dam connector was 
in place, these bolts were retracted up and secured. Later 
the holes were filled 1/3 of the way with grout and then 
tensioned for final grouting. These spring loaded cans 

Ricky, an iron worker, admiring the placement of a drilling jig which 
is 70 feet below the top of the dam. 

had to be surveyed and set prior to the above operation. 
Every hole that was drilled had to be checked prior to 
setting any bolts, dam connectors, temporary rigid 
frames or the final rigid frames, to insure all the pieces 
of the giant puzzle would fit when assembled. Some of 
the holes had to be redrilled because of bit wander or 
improper drill alignment. In many cases it was necessary 
to align these drills by survey practices for position, 
alignment and grade. 

Final 
When the final steel was assembled, which were three 

side boxes stacked upon each other and bolted together, 
they had to be measured and aligned before it could be 
lowered down into the water so as to proceed with the 
next section. The top of this structure was 50 feet above 
the top of the dam. The lowering of one 50 foot section 
took about 8 hours. All four comers of the structure 
were marked from the very bottom and carried up to 
the last section, 300 feet, in order assure the frames 
below the water line were level. The diagonals and 
location of the corners were carefully measured and 
checked for alignment prior to any lowering. This 
platform was then lowered into the water by 8 hydraulic 
jacks down 300 feet and attached and aligned with the 
dam connectors that were already set below the water. 
These temporary frames were later removed and 
discarded after the final frames were set. Underwater 
divers monitored the lowering and the attaching of the 
final steel frames to their respective dam connectors. 

Continued on page 20 

Spring 1999 The California Surveyor 19 



Continued from page 19... 

Extra 
It was not all work and no play. I can remember one 

sunny spring day when two very good looking girls 
cruised by in a nice boat. I don't know what one of the 
workers hollered, but the girls proceeded to take their 
tops off and cruise by again. All I can say is I was offered 
a lot of money for just a peek through my transit which 
just happened to be set up at a great observation point. 

In the early spring of '961 was helping the drill crew 
set up their drill when the dam started to shake and 
vibrate. We all looked at each other and couldn't figure 
out what was going on. I went to the downstream side 
of the dam and looked over as the rumbling got worse. 
I ran. When I got halfway to the west bank a large 
stream of water shot out downstream for 100 feet or 
more. From that vantage point I could see that the water 
was coming out of a pipe at the top of the dam. By this 
time, the rest of the drilling crew was hot on my trail. 
We found out later that someone (United States Bureau 
of Reclamation) had shot off the wrong turbine and 
produced a water hammer. In my haste the only thing I 
grabbed was a life vest. Later one of the drill crew asked 
me "Why the vest?" I answered "I wanted my children 
to at least find my body". 

Some time that summer one of the construction 
workers was told to fix a leak in one of the barges. 
Those barges were hollow steel boxes which measured 
20 feet by 10 feet and 5 feet high. He decided to just 
blow the water out with the air hose. So he hooked it 
up to a 200 hp compressor, and let it "rip." And it did. 
It blew that barge into five segments, leaving a hole you 
could drive a Volkswagen through. 

This project offered me the greatest challenge of my 
career to date. This was nuts and bolts surveying, no GPS m 
and very little EDM were used. Traces of my 2600 survey 
points on top of the dam can still be seen. All of the special 
bipods, fixtures and adapters were designed and 
engineered by me in order to accomplish the surveying 
for that project. This was like building a watch the size of 
a locomotive. 

Stephen W. Dean PLS has owned and operated Astro Survey 
Co. in northern California since 1972, specializing in 
Hydroelectric Projects, GPS control. Expert Witness, Cellular 
Communication towers and special surveying projects. Mr. 
Dean is also licensed in Montana and Nevada as a Professional 
Land Surveyor. Please visit www.astro-survey.com for complete 
details. • 

STOLEN EQUIPMENT 

STOLEN SURVEY EQUIPMENT CHICO, CA 

Wild T-1000 Theodolite Serial #315927 

D15SEDM Serial #55139 

Motorola MT 2000 Radio Serial # 355AWS0111 

Motorola MT 2000 Radio Serial # 355AXG0524 

Any information, please contact Bob Grimm of PG&E 
at (530) 896-4241 or RRG3@PGE.com 

Topcon GTS2 Total Station -w/case Serial # E 51125 

Zeiss Ni2 Level w/ wood case Serial # 20033 

Stihl Chain Saw -16" bar w/case Model #015 or #019 

Information Contact: Mike O'Hern (707) 442 - 7283 

Complete Photogrammetric Services 

MAP WORKS 

7625 W. 5th Ave. #203E • Lakewood, CO 80226 

YES - MUCH CA. EXPERIENCE 

EMAIL MAPW0RKS@MH0.NET 

Phone(303)445-1856 

FAX (303) 239-8807 

CJL 

cir 
CROSS LAND SURVEYING, INC. 

Consulting Land Surveyors 

GPS-Global Positioning System Surveys 

Earl R. Cross, President 
Calit. 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 
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IDBMffi STAKES 
Pnces for Most Popular Sizes 

SAVE OVER 
50%! 

ON THE 
FINEST 

STEEL PIPE 
BOUNDARY 

STAKES 
. HT . ... _ 

[GALVANIZED! 
t PIPE 

VAILABLE 
-.~^^M--Z-~ 

[CALL FOR QUOTES 1 

"ur̂  

3/4" I.D. 
PI .D. x 
114" I.D. 
2" I.D. x 
3/4" I.D. 
r i . D . x 
lVTI.D. 
2" I.D. x 
3/4" I.D. 
TI .D. x 
1H"LD. 
2" I.D. x 
3/4" I.D. 
1"I.D. x 
l!/2" I.D. 
2" I.D. x 

x 12" 
12" 
x 12" 
12" 
x 18" 
18" 
x 18" 
18" 
x24" 
24" 
x24" 
24" 
x30" 
30" 
x30" 
30" 

.46c ea. 

.63c ea. 

.95c ea. 
1.20 ea. 
.60c ea. 
.83c ea. 
1.18 ea. 
1.63 ea. 
.74c ea. 
1.04 ea. 
1.62 ea. 
2.04 ea. 
.89c ea. 
1.24 ea. 
1.95 ea. 
2.47 ea. 

T/PS 
Immediate Delivery! 

Please feel free to call for Prices 
on any size not listed above. We 
cut any size and length. 

INDUSTRIAL PIPE & STEEL CO. 
9936 E. Rush St., So. El Monte, CA. 91733 
(626)443-9467 (Nationwide) 800-423^981 
Fax (626)579-4602 • Mon-Fri:7:00-5:00, Sat:7:30-1:00 

"QUICK-QUOTE" 
PROFESSIONAL LIABILITY INSURANCE 

FOR 
LAND SURVEYORS 

Our firm writes coverage in over 40 states with a well known "A++" carrier. Take a few moments to 
"QUICK QUOTE" application and we will provide you with a premium indication immediately. 

out our 

Name 
Firm 
City/State _ 
Established 

Title Phone 
Home Office Mailing Address 
Zip Fax _ 

(YR) Business entity is: Individual, Partnership, Corporation, Other (Detail) 
Services: Are you engaged in any business other than land surveying? QYes Q N O If so, a separate application 
must be submitted. Contact our office. Projects: Indicate % of receipts from each of the following: Condos % 
Residential Developments/Tract Homes % Oil or Gas Pipelines % Dams % 
Bridges % Tunnels %Other (describe) .(Total should equal 100%) 
Total billings for land surveying services: Past Year 
No. of employed staff: Surveyors Draftsmen 

Current Year 
Chainmen Clerical 

Are subcontractors used? QYes Q N O If yes, are certificates of insurance obtained? QYes Q N o What % of your 
work is done by subcontractors? % 
Current Carrier Past year's premium 
Policy expiration date. Retroactive date (original claims-made inception date). 
Professional Liability claims past 5 years QYes Q N O If yes, send a sheet with claim details 

MAIL OR FAX THIS FORM WITH A BRIEF RESUME OF THIS FIRM'S PRINCIPALS TO: 
EASTERN SPECIAL RISK INSURANCE AGENCY, P.O. BOX 218, HARVARD, MA 01451 
PHONE (978) 772-1331, WATS (800) 341-1110, FAX (978) 772-1441 
CA License #0619313 
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Compass and chain survey work from 
"The Penny Magazine" August 1840 

From: Ames Instrument Company 

Very little is known about how the surveyor worked in the field, The following article is from "The Penny Magazine" (Society 
for the Diffusion of Useful Knowledge), published in England on August 1, 1840. It was written by an English surveyor after his 
trip to the New World. While this survey was in lower Canada, conditions must have been similar in the United States. It offers 
interesting insight into how the field work was performed in times gone by. 

Having spent a second day in making some further 
exploration and getting our camp a little into order, 

on the third day I prepared to run our first line of the 
township that had been previously surveyed, which was 
the front line of our survey; and employing a two-rod 
chain (four-rod ones do not answer for the rough woods), 
I found that in chaining 960 chains (six miles) we varied 
from one old measurement only four yards, or eight-
elevenths of a rod. This was very satisfactory; for as it 
was desirable that the corners or angles of the lots I was 
about to survey should correspond with the corners of 
the lots in the old survey on the opposite side of the division 
line, I now found there would be no difficulty on this head. 

I next chained one side of my own block, staking, as I 
went along the points from which the cross-lines were to 
be taken, then the cross, or end-
line, (if I may so call one side of a 
square); and have returned to the 
old township line, I then ran the 
other side-line, meeting the end of 
the last line where I left it, uniting 
the two lines without either of them 
varying from the correct length 
above one-third part of a rod, 
which I considered good work with a plain seven-inch 
compass. 

But the method of chaining in the woods remains to be 
explained: the surveyor (in the instance alluded to it was 
myself) carries the compass slung under his left arm, and 
covered with a brass cover or case, except when in use, 
the sights projecting inwards, one in front, and the other 
in rear of his person, in order to prevent accidents 
happening to them where there is difficulty in creeping 
through the thick underwood. The compass stand has 
not three legs, as is usual with mathematical instruments 

of sort in open countries, but consists of a single stout 
staff, well shod with iron pointed with steel, which is 
stuck firmly in the ground when the surveyor has a sight 
to take, the head of which is supplied with the ordinary 
ball and socket on which such instruments traverse. 

Having planted his compass at the commencement of 
the line he intends to run, and having arranged the sights 
to the proposed course or particular degree, when the 
underwood is not thick, it frequently happens that a 
tolerably clear way may be seen among the trees to a 
distance often or twenty chains, until some stout tree 
appears to stand upon the exact line that has to be run, 
and interrupts the view. This tree the surveyor particularly 
notices, for he calls it a sight-tree; and having slung his 
compass under his arm, pulled up his compass staff, 

and called out "chain" (as a signal 
for the chain-men to commence 
measuring), he sets off ahead of 
the chain-men, taking the axe-man 
along with him, who here and there 
cuts down small saplings that seem 
in the way of the chain-men, which 
serves also to mark the line; and 
having reached the sight-tree, on 

which he has kept his eye on the whole way, he goes to 
the front side of it, and there resets his compass, during 
which the axe-man is engaged in marking the tree in a 
particular manner (three, four, or five notches both in 
front and rear); while the surrounding trees, particularly 
the young ones, are scored with a similar number of 
notches on the side of each, looking inwards, or towards 
the sight-tree. The trees thus marked are called 
witnesses, and the object in marking them in this manner 
is, that in case of the sight-tree being cut or blown down 

Continued on page 24 

. . . until some stout tree 
appears to stand upon the 
exact line that has to be run, 
and interrupts the view. 
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$40.01 to $60.00 add $6.00 

Over $60.00 add 10%(over $15.00 Call for Shipping) 

Next Day Air Shipping (if placed by 12:00 Noon) 

Add additional $20.00 

TOTAL 

Total 

Name 

Company (if company is mailing address below) 

Street Address (we cannot ship to P.O. Box) 

pity/State/Zip 

Daytime Telephone 

Payment Enclosed • Check • M/Card • Visa 

Account Number 

Expiration Date 

Name on Card 

Authorized Signature 



Continued from page 22. .. 

hereafter, its place may be nearly ascertained by the 
position of the witnesses. 

When the chain-men have measured up to the tree in 
question, the distance, as well as 
the sort of tree, is noted in the 
surveyor's field-book. By this 
time a new object has been taken, 
and forward goes the surveyor 
and the axe-man again. He never, 
however, heads the chain-men so 
far as to be out of hearing of 
anything either party may have to communicate; for in 
order to prevent mistakes of ten chains, he carries a 
tally-strap round his waist, with sliding rings or pieces 
of horn upon it; so that when the leading chain man has 
got to the end often chains, and consequently used his 
whole number (10) of pins or arrows, he calls out to 
the hind chain-man "tally." The reply to which from the 
hind chain-man is "tally one," or "tally fifteen," or any 
other number, as the case may be; upon hearing which, 
the surveyor counts the tallies he has passed from one 
side of his belt to the other, to ascertain if the chain-man 
is correct in his number of tallies, he, as well as the 
surveyor, carrying a strap round his waist with the 
number of tallies upon it. If there be no error in counting 
the number, no remark is made; but if the tallies do not 
correspond, the matter has to be examined into. It 
sometimes happens that the underwood is so thick, that 
it is impossible to see four rods ahead, in which case 
the chain-men have to assist the axe-man in opening a 
track sufficiently wide for the surveyor to get a sight 
through; this, however, makes the work progress very 
slowly. 

In the survey alluded to, we found three or four cedar 
swamps, marshy pieces of ground where those trees 
grow in such close contact, that it is next to impossible 
to squeeze through among them. Besides, the trees being 

Don't miss an issue! 
Please let the CLSA Central Office know of 

any change in address. 
Send your name, address, city, state and zip code 

information to: 
CLS A Central office 

P.O. Box 9098 
Santa Rosa, CA 95405 

Tel: (707) 578-6016 -Fax: (707) 578-4406 
or 

E-Mail: CLSACO@aoI.com 

. . . at noon on a cloudless 

summer day, you find yourself 

in a pichy darkness. 

so close to each other, the ground is generally so boggy 
that a person will sink knee-deep; and what renders these 
places still more dreary and dismal the branches of the 

trees are so intermingled with 
each other, that the brightest sun 
that ever shone cannot penetrate 
the dark foliage one-third of the 
distance from the top to the 
ground; so that when fairly within 
a tolerable-sized cedar-swamp, 
though at noon on a cloudless 
summer day, you find yourself in 

a pichy darkness. It is impossible, therefor, to run a line 
with any degree of accuracy through such places until the 
axe-man, perhaps up to his knees in mud, has exercised 
his calling, which renders the surveying of a cedar-swamp 
a slow and disagreeable business; and, when the work is 
performed, such tracts are absolutely worthless, as no 
settler, while there is another acre of land to be had, would 
think of attempting the cultivation of the cedar-swamp." 

Sent in by Joddie C. Heavener • 
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Here's Some Important 
Information About CLSA 
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and meets the requirements of Regular Corporate Member, Associate Member, or Affiliate Member *$79.50 + Entrance Fee (Corporate); *$39.75 
(Associate or Affiliate) + Entrance Fee 
STUDENT MEMBER: A student in a college or university actively pursuing a surveying education *$ 15.90 
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supporting the purposes of this corporation. *$318.00 + Entrance Fee 
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