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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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SURVEY 31

The computer that speaks
your language.

AS an Bxample: Here's how easy it is to compute a street intersection.
(Centerline points 1, 2, 108 & 261 have already been computed and
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... with the stakeout data printed on an optional page printer:

INSTRUMENT PT= 108. 9292.%012 10002, 5882

BACKSIGHT PT= 1. 10000.0000 10000. 0000

STAKEQUT RADIUS= 100.00

TO PT: BEARING H AZIMUTH TURNED< 2XTURNED<
299. NE 31.47444 31.47444 32.00194 64.00388 -
300. NE 65.49410 65.49410 66.02160 132.04320
301. SE 59.14445 120,45155 120.57505 241.55409 -
302. SE 24.39132  155.20468 155.33218 311.06435
431. NE 48.09243 48.09243 48.2159) 96.43585 -
432, SE 42.28593 137. 31007 137.43357 275.27113

DEFLECTED<

147.
113.
59.
24.26382 -
131.
42.

&

59406

57440 -

02095

38007
16243

2XDEFLECTED< DISTANCE NORTHING EASTING

= 295.59212 47.17 9332.9924 10027.4417
227.55280 49.24 9313.0656 10047.5148

- 118.04191 58.131 9263.0842 10052.6976
48.53165 60.42 9237.9931 10027.789%4

- 263.16015 60.21 9333.0656  10047.4415
N 84.32487 74.33 9238.0843 10052. 7890

SURVEY 31 — The World's Most Powerful and Easiest to Use Surveying Gomputer!

* 10,000 PROGRAM STEPS OF MEMORY — up to 8 times more memory than other computers in its price range.
» 450 COORDINATE POINT STORAGE — all in memory at one time and all instantly available.

« UNLIMITED POINT STORAGE on magnetic tapes.
* 45 SURVEYING FUNCTION KEYS make it easy to select the right program to solve a problem.

¢« ALPHABETIC PROMPTING MESSAGES make it easy to enter the proper data needed to solve a problem.
* KEYBOARD DISPLAY makes it easy to check the accuracy of keyboard entries.
* ALPHABETIC LABELING OF RESULTS makes it easy for others to use results without misinterpretation.

* LEASE/PURCHASE PLAN makes it easy to obtain — only $158.80 per month (less than % the cost of a chainman!)*
*Lease rates subject to change without notice.

P.O. Box 2488 Renton, Washington 98055

ENGINEERING SERVICES CO0.,INC.

(206) 226-7950

e ——

to ENGINEERING SERVICES CO.,INC.

() We would like to know more about SURVEY 31. I

Name

Company

City

I
I
I Address
|
I

State

Uhone
e e i e (— D p— —— o— — — —

Zip
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GEODIMETER
Station System 120:

Total station performance
with your Theodolite

GEODIMETER 120 plus a good one
second Theodolite is the econom-
ical solution to total station per-
formance. And it's the first step to
total measurement flexibility.

You'll be able to measure auto-
matically! Horizontal distance,
slope distance, vertical height and
vertical angle. With push button
simplicity, the readings are in-
stantly displayed on the easy to
read LED panel.

With the optional Geodat 120 re-
corder you store a whole day's
work— up to 500 points, plus dates
and job numbers. Actually data
storage capacity is unlimited when
you add your own tape recorder to
the system and transfer data in the
field. It even provides you with
easy alpha-numeric instructions,
repeat features and RS 232-C out-
put for data processing.

Ideal for traversing, setting out
and boundary work the 120 fea-
tures automatic horizontal track-
ing...and for maximum accuracy, a

mode which displays the mean of
rapidly repeated measurements.

Simple, switch-selected func-
tions include:

_-71 Automatic horizontal dis-
e tance measurement. Read-
ings within 5 seconds.

/ Automatic slope distance

--1 measurement. Measures up
to 1 Km (3280 ft) in 5 seconds
and up to the maximum
range in 10 secaonds.

,1 Automatic vertical height
measurement.

i Automatic tracking of hor-

D izontal or slope distance.
Tracking at speeds of 4
m/sec or 13 ft/sec.

D Automatic averaging of

repeated measurements.
Guarantees highest possible
accuracy.

measurement. For increased
accuracy, the turn of a knob

|7 Automatic vertical angle

instantly adjusts the 120 to
match the angle reading of
the theodolite.

O@ Automatic eccentricity com-

pensation. Accommodates
vertically mounted reflectors.

Automatic attenuator with
adjustable audio signal.

Automatic data acquisition
with Geodat 120. Stores up to
500 points...unlimited mem-
ory when used with conven-
tional tape recorder.

GEODIMETER Station System 120
from AGA. It's light, fast, versatile
and automatic. So compare for
yourself...we think you'll agree
that the Station System 120 with
your Theodolite is the right step to
total measurement flexibility.

AGA Geodimeter, Inc. ® 385 Bel Marin Keys Blvd., Suite F, Novato, CA 94947
415/883-2367 TLX: 330 495  Secaucus, NJ 201/348-3955




GET THE FACTS
*BEFORE YOU GET
SUCKED IN.

How hard is
an easy answer?

The wrong computer system
for civil engineering design can
cost you plenty if it's not the
right system for your needs.
CONCAP avoids that problem
even before it begins. With an
intensive research program,
called FOCUS, our sales engi-
neers eliminate the easy answers
and identify your real needs
before they ever reach the
bottom line. Maybe this sort
of thinking would put your
company on top?

It's not easy
being tough on yourself

CONCAP is tough on itselt
so your computer system will be
easy to live with. We combine
the most advanced computer
technology with a comprehensive
engineering software library. And
we use the most asked-for name
in computer hardware:

DEC? You get more for your
money, more flexibility and
increased capacity with

a CONCAP system. g

*Datamation, 1979 Survey/DEC is
Digital Equipment Corporation

[J Surveying and Mapping

[J Civil Engineering

[ Structural Engineering

[J Plotting Applications

[] Job Costing and Accounting
I am mainly interested in:

23 usable benefits
instead of promises

CONCAP offers you 23
software programs that deliver
usable benefits instead of
promises. Programs designed
specifically for subdividers,
highway engineers, plus City and
County public works engineers.
A CONCAP computer system is
configured to meet your indi-
vidual needs instead of your
pocketbook. If you're involved
in job costing, structural
and hydrology problems, route
design, earthwork, surveying,
mapping or plotting . . .

Send me the facts.

Name
Title
Firm

Address _

CONCAP can deliver a system
that will afford you better
control, faster turnaround and
save you money. When it's deliv-
ered your system has already
been debugged and will be
working within hours! With its
convenient size, the central
computer can be located any-
where within your offices with
convenient desk-top terminals
that permit simultaneous access
to all programs by multiple users.

Don't rush into
a slow headache

Before you rush headlong
into a slow headache, return the
coupon attached to this ad. You
may want a civil engineering
design system right now, you
may have the system picked out,
priced and ready to order. And
for all the right reasons you may
be asking for the wrong system.
Get the facts from CONCAP
before you get sucked in.

Concap Computing
Systems, 7700 Edgewater
Drive, Oakland, CA 94621
(415) 635-5750

G e S S SN SSct  (fESPSSN NSNS SS—
Concap Computing Systems
7700 Edgewater Drive
Oakland, CA 94621

[J Having our own minicomputer system
[J Having our own on-line plotting system
[J Using your dial-in timesharing service

City_

Phone

State I Zip.
 Ext.



Rent from us
and save money!

® Overnight delivery anywhere! ¢ Purchase options available!

* No minimum! e Cali toll-free!

® Charges stop on day shipped *® Used equipment cash sales!
for return!

1st 10 Days After 10 Days After 90 Days
per day per day per day
Electronic Distance Measuring Equipment: (or 30 Day Minimum)
tHewlett-Packard 3800 A (10,000 ft ) S 12.00 8.00
*tPrecision International *'Beetle” o 15.00 10 00
tCubic DM-60 Cubitape Distance Meter (6.000 it ) 1500 10 00
tHewlett-Packard 3805 Distance Meter (5.280 ft ) 18.00 12.00
tHewlett-Packard 3808 Distance Meter (32.800 it ) 30 00 20 00
tHewlett-Packard 3810 Total Station (5.280 f1 ) e : 42 00 28.00
tHewlett-Packard 3820 Total Station (16.400 ft ) x R T ST TR : 90.00 60.00
*tK & E Autoranger with Azimuth Base or mount for Tneooollte 18 00 12 00
K & E Ranger Ill . . 24 00 16 00
Cubic DM-20 Electrmapes—Twu Units 24.00 16 00
Positioning Equipment:

**Motorola Mini-Ranger with two Coded Transponders ... 105 00 70 00
Each Additional Mini-Ranger Coded Transponder : 18.00 12 00
Cubic DM-40 Autotape with Two Responders 150 00 100 00
Autotape or Mini-Ranger Printer - ; J— 600 400
Ravtheon DE-719 Recording Fathometer — 1500 10 00

Optical Surveying Equipment:

“Lietz TM-1A 1" or Wild T2 Theodolite

(Direct reading Horizontal and Vertical to 1, Self Indexing Vertical Circle) 16.50
*Lietz TM-6 or TM-10C 10" Theodolite

(Honizontal and vertical Estimation to 1. Self Indexing Vertical Circle) i 12.00
*Lietz TM-20C 20" Theodolite

(Honzontal and Vertical Estimation to 3. Self Indexing Vertical Circle) e 10 50
*Lietz T-60D 60" Theodolite

(Horizontal and Vertical Estimation to 6. Self Indexing Vertical Circle) 990
*Lietz TS-20 60" Theodolite

(Estimation to 20" Horizontal, 1’ Vertical) 7.50
“Leitz BT-20A 20" or Geotec T-24 Optical Plummet Transit .. ... g 5.70
*Eagle 6%’ (20" Surveyors Transit) . 3.60
*Eagle 4" (1" Construction Transit) TR, SRR S 2.70
*Leitz B-1 Engineers Precision Automatic Level ........ 4.50
*Lietz B2-A Engineers Automatic Level 3.30
*Lietz C3-A Engineers Automatic Level ; 270
*Lietz B-4 Contractors Automatic Level e . . . 1.80

Miscellaneous:

“Lietz #7312-45 Traverse Set 3.60
*Magnetic Locator, Schonstedt 2.40
Spectra-Physics LT-3 Laser Transitlite with Fan Beam attachment 12 00
Spectra-Physics 611 Laser on 20" Transit 900
*American Paulin Model M-2 Surveying Altimeter — 0 to 10.000 feet. 2 foot graduation 240
*Kern #173 W. Tripod with % x 11 Adaptor . . 120
*Lietz #7512-52 or Equal Wide Frame %" x 11 Tripod 60
*Lietz #7311-35 or Wild GOF-6 Tribrach with Optical Plummet 1.20
*Lietz #7311-38 Tribrach Prism Adaptor ! 30
*Retro-Ray Single Prism Assembly (round) 1.00 60
*Retro-Ray Triple Prism Assembly (round) . 250 150
*Retro-Ray Tilting Single Prism Assembly (round) ST 1.50 90
*Retro-Ray Tilting Single Prism Assembly (lateral) 1.50 90
*Retro-Ray Tilting Triple Prism Assembly (lateral) 350 210

NOTE: For 30-day minimum contract rate, disregard '‘1st 10 days'' column above.

*New and used equipment available for purchase. Option to purchase information in rental agreement Additional equipment available
for rent or purchase—information on request Authorized Lietz. Lufkin, Geotec. David White. Retro-Ray distributors

tAll short-range E D M units are supplied with power supply, altimeter. thermometer and one single prism assembly

We purchase used surveying equipment. Call us for a quote.

Lessee pays all round trip shipping charges on rented equipment Rental charges commence on the day the equipment leaves Lewis &
Lewis and terminates on the day the equipment is returned or shipped for return to same Lewis & Lews office from Lessee s location
Rates for longer periods available on request Rates subject to change without notice

LeWiS & LeWiS surveying equipment

1600 Callens Rd.. P.0. Box 820, Ventura. CA 93001 » (805) 644-7405 Anytime

CALL TOLL-FREE: (B00) 235-3377 (except California. Alaska. Hawaii) » TELEX 659254 (ANS BK: NAV SVC VNTR)




Editorial

This year’s CLSA Conference is to
.e held in Fresno, home of the only
nationally accredited University west
of the Mississippi offering a
bachelor’s degree in Surveying and
Photogrammetry. This is one reason
Fresno was picked as the site for the
Conference. I therefore urge all those
attending to take the time to become
acquainted with Cal State University
at Fresno and its program.

As an introduction to surveying
education I have devoted much of
this Conference Edition to the sub-
ject. Under Perspectives is Gunther
Greulich’s vision of the educational
needs for surveyors in the coming
century. Whether or not you agree
with his views, the problems he
presents must be faced, and soon.
Under Education is Dr. Eugene
Slavoj’s article on the surveying pro-
gram at the City College of San Fran-
cisco. Of particular note are his com-
ments on the political and financial
problems now faced by almost all
college surveying programs, and his
request for assistance from the pro-

fession which must be answered if
these programs are to survive. If you
think education is expensive, try
ignorance.

There is an opinion among some
surveyors that a college educationisa
waste of time. Surveyors, unlike
engineers, must be thoroughly
knowledgeable with field pro-
cedures, but because the survey is
always made upon the ground does
not mean that this is the only area in
which they need be expert.

While surveyors were content to
pass on their knowledge from one to
another as they had for centuries,
engineers entered the 20th Century
establishing universities with cur-
ricula specially suited to their field. It
is no wonder that, as surveyors, we
now find ourselves in a struggle with
engineers over ground which was one
exclusively ours.

We can no longer afford the luxury
of riding the open range, setting cor-
ners and enjoying the great outdoors
— we are part of a complex society
with a number of pressing problems.

The technology of our society affects
our profession, and more important-
ly, so do its problems — ask anyone
who deals with EIR’s. Solving pro-
blems is no longer a matter of apply-
ing formulae to familiar cir-
cumstances, but a process of
evaluating a great number of
possibilities and then creating solu-
tions which best fit the situations at
hand. Tomorrow’s surveyor must
possess the disciplined yet open mind
that only education can produce.

The true purpose of education is
not to produce expert technicians,
but to broaden the horizons of the in-
tellect. The true test of a person’s
education is that they enjoy exercis-
ing their mind.

-R. E. Baldwin, L.S.-

1980 ACSM CALIFORNIA CONFERENCE

October 24 - 25
SACRAMENTO

The 1980 American Congress in Surveying and Mapping California Conference will be held October
24-25, 1980, at the Red Lion Motor Inn, Sacramento, California.

The conference theme is ““Surveying from the Air and the Ground'” and will focus on issues and ap-
plications of land surveying in California today.

A one-day workshop on PHOTOGRAMMETRY FOR THE SURVEYOR will be held in conjunction with
the 1980 ACSM Calfarnia Conference in Sacramento, Califarnia.

The workshop will be on Thursday, Ogtober 23, 1980, at the Red Lion Motor Inn (same location as the
Conference). Organizers for the workshop are Francis H. Moffitt, University of California, and
George P. Katibah, Chief, Geometronics Section, Cal-Trans.

Tentative subjects to be covered include:
* Basic principles on photogrammetry
* Photogrammetric products used by the surveyor
* Use of the aerial photograph as an aid in field work
* Availability and cost of aerial photography
* Ground control surveys for photogrammetry
* Photogrammetric determination of ground points for initiating ground surveys

Cost for the workshop is $100 per person for ACSM members and $125 per person for non-members
($25 of this fee can be applied toward membership). The cost includes textbook, notes, and lunch.
Enroliment is limited and pre-registration will be required. For information on the workshop contact:

Shelby Guthary

U.S. Geological Survey
Western Mapping Center
345 Middlefield Road
Menlo Park, CA 94025

Co-chairmen: Lee W. Aggers & Lewis R. Nichols
345 Middlefield Road, Menlo Park, California 94025
Commercial (415) 323-8111 ext. 2426

FTS 467-2426

Page 7 The California Surveyor — Conference 1980




“FIFTY YEARS OF SERVICE™

SALES = RENTALS = REPAIRS

Brunson builds the finest, Brunson repairs them all.

Call us today at either San Jose or Los Angeles,
California locations.

WHEN YOU NEED:

|
N Dependable Maintenance J ’
or Repair Service

W1 Supplies
W1 Rental Instruments ®

W1 Prompt Reliable Service ‘u_%l |
at Reasonable Prices ”

When you just want to talk to people
who like their work of taking expert care
of the instruments that are important to
your profession, who understand your
instrument problems and the demands
your work places upon them.

We will welcome your inspection of our
facilities and an opportunity to add your
name to a long and still growing list of
Friends.

693 East Brokaw Road 13115 South Broadway
HR nN San Jose, California 95112 Los Angeles, California 90061
(408) 295-7500 (213) 327-2400




Education

FORTY YEARS OF
SURVEYING EDUCATION
AT THE CITY COLLEGE
OF SAN FRANCISCO
By D.E. Slavoj, Dr. of Engineering
Coordinator of Civil Engineering
Technology, C.C.S.F.

Eugene Slavoj is a graduate of the
Technical University of Prague,
where he earned his Dipl. Eng.
Degree, and the Technical University
in Vienna where he earned his Dr.
Techn. Degree in Surveying. He is a
Graduate in Education, UC
Berkeley, RCE & LS in Czecho-
slovakia. He has 22 years of in-
dustrial experience in Europe, Aus-
tralia and the USA, and 20 years of
teaching Surveying & Photogram-
metry at the University of
|  Melbourne, CCSF, CSU Fresno,
University of Hawaii, Cogswell Col-
lege, and UC Berkeley. He is a
member of CLSA, ACSM, ASP.

INTRODUCTION
The City College of San Francisco,
public two-year college, was found-
d in 1935 to meet the needs of the
people of San Francisco for educa-
tion on both the university and
semiprofessional levels. The present
enrollment is close to 16,000 in day
programs and 9000 at night. The
Engineering Technology enrollment
is about 550 in five curricula. The
Civil Engineering Technology (CET)
with three other programs has been
accredited without interruption since
1957 by the Engineering Council for
Professional Development (EPCD).
All Engineering Technology pro-
grams are designed for completion in
two years. An Associate in Science
(AS) degree is awarded to those who
satisfy the California general educa-
tion requirements and an Award of
Achievement is also awarded to
students who satisfy the minimum
grade average and successful comple-
tion of all subjects specified in the
selected major field of study. The
Engineering Faculty consists of 28
members, and two are engaged in
teaching Surveying only.

. BRIEF HISTORY

The CET program at CCSF was
started in 1937/38, and Surveying
was introduced by the late “Mike”
Aggeler in 1940/41. During the forty
years the program was listed in the

college catalog under various titles:
as “SURVEYING” in 1940-46,
“DRAFTING and SURVEYING” in
1947-56, “SURVEYING & MAP
DRAFTING” in 1957-66, “SUR-
VEYING & MAPPING” in 1967,
“SURVEYING ENGINEERING
TECHNOLOGY” in 1970-71. In
1972 the Architectural Engineering
Technology was integrated into”
Surveying Engineering Technology,
and a new title of “CIVIL ENGI-
NEERING TECHNOLOGY” was
adopted.

The CET curriculum, with em-
phasis on Surveying, at CCSF is one
of the oldest in the USA and has for
many years had the distinction of
being one of only four colleges in
the nation offering Surveying
Education.

PROGRAM

Graduation requirements in the
CET curriculum are outlined below.
The number of semester credit hours
for each course is shown in brackets.
Mathematics (Computers in
Engineering, Basic and Advanced
Technical Math) [9]; Basic Sciences
(Physics, Engineering Geology) [9];
Written and Oral Communication
(English and Speech for Technicians
[5]; Humanities and Social Sciences
(Human Relations in Industry,
Political Science, American Institu-
tions and U.S. History) [5].

In addition to basic sciences and
humanities, the following technical
courses are required: Measurements
and Plane Surveying [3]; Plane
Surveying [3]; Programming for
Digital Computers [3]; Elementary
Engineering Drafting [2]; Structural
Design Drafting [3].

For those students choosing the
surveying option, the following
technical electives are available: Map
Drafting [3]; Land Surveying [3];
Astronomy For Surveyors [1];
Topographic Surveying [4]; Route
Surveying [3]; Photogrammetry [3];
Curves and Earthwork [2]; Funda-
mentals of Traffic Engineering [3].

OUTLINE OF SURVEYING
COURSES

First semester:

Measurements and Plane Surveying:
Theory of and practice in linear
and angular measurements. Equip-

ment and methods used in common
surveying measurements, elementary
treatment of errors in measurements
in surveying. (Transferable to UC,
Berkeley)

Second semester:

Plane Surveying:

Control surveys, field astronomy,
topographic mapping, stadia and
plane table surveys, construction
surveys, state coordinates, land
surveys, photogrammetry, and field
adjustment of transit and level in-
struments. (Transferable to UC,
Berkeley)

Map Drafting:

Subdivision and topographic com-
putations, drafting techniques on
mylar, scribecoat and cloth, com-
putation and mapping of routes and
right-of-way, plotting of profiles and
cross-sections and computation of
areas.

Photogrammetry:

Principles of terrestrial and aerial
photogrammetry, flight planning,
ground control, single and double-
image (stereo) photogrammetry and
photogrammetric mapping by
Ballplex and Kelsh Plotters.

Third semester:

Land Surveying:

A study of original surveys, re-
surveys, subdivision surveys, land
survey descriptions and legal aspects
of the practice of land surveying as
covered by the federal Manual of
Surveying Instructions, The Califor-
nia Subdivision Map Act, The Land
Surveyors Act and Local Ordinances.

Astronomy for Surveyors:

Astronomical procedures for
determining latitude, time, longi-
tude, and bearing as observed with
the transit and theodolite.

Topographic Surveying:

Field and office work applying the
various methods of topographic
surveying, planning, computations
and mapping. Application of control
surveys and the California State
Coordinate System._ Electronic
distance measurements, hydro-
graphic surveys, basics of least
squares adjustment.

Fourth semester:

Route Surveying:
Reconnaissance, preliminary, and

Page 9 The California Surveyor — Conference 1980




THE
SERVICE
SPECIALISTS

featuring:

The
““Factory Trained
Technician”

Where else in California
can you get a Swiss
Service Engineer with
15 years of experience,
trained and educated at
the Factory in Switzerland,
specializing in the repairs
and modifications of
modern survey equipment.

PRECISION INSTRUMENTS

—THE SERVICE SPECIALISTS

154-A HAMILTON DR. * NOVATO CA 94947

415 883-7866
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location surveys, computation of
earth quantities and distribution.

Curves and Earthwork:

Presentation of route surveying
problems dealing with simple, com-
pound, transition and vertical
curves, and computation of quan-
tities and distribution of earthwork
problems.

Practical project type courses are
carried out in the campus area in-
dependently by student parties under
the supervision of the instructor.
Copies of each student’s work serve
as samples of their technical perfor-
mance for job interview purposes.
For complete information contact
CCSF.

EVALUATION

The latest evaluation and subse-
quent accreditation was approved by
ECPD in 1979 for a five year period.
The accreditation of the Land
Surveying Curricula by the Califor-
nia Board of Registration for Profes-
sional Engineers was approved in
1977 and the graduates of CET
surveying option from CCSF will
receive two years credit of the re-
quired experience in land surveying
to qualify for the second division of
the L.S. examination.

ENROLLMENT

In the beginning Surveying course
there are an average of 100 students
per year. About 10-15% select CET
Surveying option as their major field
of study. At the present time there are
about 65 majors in the CET pro-
gram. About one half of CET majors
are continuing their education
toward the B.S. degree in Surveying
and Photogrammetry by transfer to
California State University (at
Fresno, which gives the CET
graduates from CCSF a transfer
credit of 62 units. This articulation
agreement is unique, because no
other engineering program on a
2-year college level in California can
match it. The number of graduates
who completed the Surveying pro-
gram and earned the Certificate of
Achievement from 1947 to 1970
totaled 85, and from 1971 to 1979 in-
cluded another 65 students. In the
40-year period, about 5000 students
took Surveying and about 1200 took
the second semester surveying course
Engn 1B. About 250 noncertified
majors transfered to 4-year colleges
or went to work. Approximately

25% of the students complete all of
the surveying subjects and attain suf-
ficient skills but do not graduate
because they already possess some
other academic degrees, and
number come from industry as pa
time students to “brush up” for the
L.S. examination.

Since the introduction of LSIT ex- |
amination, about 95% of CET ma-
jors take this examination before
graduating from CCSF. This
achievement aids greatly in their in-
itial placement in surveying jobs.

FACILITIES

Beside the general college
facilities, the CET branch has its own
lecture and laboratory room for 25
students, faculty office, and equip-
ment storage facilities, CCSF also
has many major items of surveying
equipment including Theodolites
and modern transits, engineer’s tran-
sits, levels, Alidades, E.D.M.’s,
equipment for celestial observations,
and photogrammetric instruments in-
cluding Ballplex and Kelsh plotters.

The CET faculty office has for the
use of faculty and students an up-to-
date set of books and magazines
covering all branches of surveyin
and photogrammetry.

EMPLOYMENT

About one-third of the 150 CET
certified graduates from CCSF work
for the PG&E Company, about one-
fourth with Caltrans, and the rest
with various public and private
organizations. We've had 10 females
inthe CET program, four graduated,
two are at CSUF and four are cur-
rently enrolled. Approximately 50%
of the graduates are of Oriental
background. There has been only
one black graduate to date.

PRESENT SITUATION AND
PROBLEMS

The passage of Proposition 13
disrupted the conventional financing
of college education in California.
The existing situation doesn’t allow
any short or long term planning. This
and politics as practiced by some
school boards affect many Califor-
nia Colleges to such an extent that
some “expensive” and “low enrol
ment” programs may be eliminat
Unfortunately this can be applied t
some important engineering pro-
grams (viz. Monterey Peninsula Col-
lege). For two years in succession



there has been no money for replace-
ment or new equipment. Another
problem is the replacement of retir-
ing faculty with people with the

esired academic qualifications and

dustrial experience at the current
salaries. The starting salary for an
engineering instructor with a MS
degree at CCSF is about $16,000.00;
EBMUD in September 1979 invited
applications for a position of a
Chainman, with the only require-
ment for education being the comple-
tion of 12th grade and no experience,
at the salary range $16,008. to
$18,648. No wonder under such con-
ditions there is a shortage of
Engineering educators. Along with
the salary range is another pro-
blem —the lack of qualified people to
fulfill the affirmative action
demands.

The present situation, the future of
Engineering education in general and
the Surveying education in particular
at the Community College level don’t
look good, unless the responsible
people from the public and private
sectors of the surveying profession
on local and state levels immediately
take the following action: Represen-
tatives of the Surveying profession

ould participate in local college

oard meetings in person or write to
board members, urging them to
preserve the surveying programs in
the national interest regardless of the
cost. They should remind them that
the Engineering schools train people
for productive jobs serving the public
and creating immediate taxpayers.
The temporary income of the college
from the state contribution per stu-
dent enrollment is illusory in the case
‘of grduates who are not trained for
productive jobs, and many of them
end up as welfare recipients. In the
long run the cost of education of such
students to the taxpayer is many
times more than the training of an
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Engineering technician.

The representatives of profes-
sional societies should be in touch
with Engineering faculties and
monitor the administrative policies
and political trends in particular
Community Colleges. They should
participate on college advisory
boards. For CCSF, 1 would like to
suggest that the presidents of ACSM,
ASP, CLSA and other kindred
organizations should serve on the
CET Advisory Board.

The local surveyors should seek
the opportunity and participate in a
strong public relations activity (at the
local High School) to motivate young
people towards surveying careers, by
giving lectures, showing films,
distributing brochures and other aids
describing functions performed by
surveyors.

The Surveyors engaged in private
and public practice should secure
employment of surveying graduates
and give them preference in hiring by
requiring surveying education as a
condition of employment on survey-
ing jobs.

The representatives of the Survey-
ing profession should convince the
college administrators and members
of school boards, that training of
Engineering Technicians can be
satisfactorily achieved only in small
classes in contrast with “liberal arts”
classes. Many politicians own land
and they should be reminded that on-
ly properly trained surveyors are able
to locate properly the boundary lines
of their properties. The Surveyors
should strive to improve the image
and status of the Surveying profes-
sion by acquiring the maximum of
academic training and practical ex-
perience. This can be achieved only
by upgrading the level of American
Surveying Education to the level ex-
isting in other advanced countries of
the world. A very good example is

neighboring Canada.

To prevent the further deteriora-
tion and eventual elimination of
Surveying education at the Com-
munity College level, the Surveying
organizations and individual
Surveyors and Engineers should con-
tact their political representatives in
Sacramento to alert them about the
dangerous trend of some local col-
lege boards trying to save money by
cutting out the Engineering pro-
grams. Actions of this nature will
have detrimental effects on the quali-
ty of surveying service to the
American public. The public should
be reminded at every opportunity
that the embarassing calamity at
“Three Mile Island” was caused by an
unskilled high school graduate and
not by a college trained technician.

The current emphasis on land
development and on the environment
calls for many new and responsible
services from the Surveying profes-
sion, and the people engaged in the
business of Engineering Education
on local, state, and national level
have an obligation to maintain and
update the Surveying curriculum at
the Community College level. The
Surveying program at CCSF
developed during the forty years of
its existence should be considered as a
national asset and in no cir-
cumstances should its elimination be
permited because of temporary
financial difficulties.

To help the survival of this pro-
gram at CCSF the employers of
surveying personnel should en-
courage their employees to enroll
part-time in surveying courses of-
fered at CCSF in order to increase
and enhance their qualifications and
skills. In many instances night and
Saturday morning classes can be
arranged.

A

PERMANENT SURVEY MARKERS

Cold Formed For Strength & Durability

SOMETHING FOR ALL YOUR PERMANENT MARKER NEEDS
KAP AND ROD ASSEMBLIES
MAGNETIC MONUMENTS
CONCRETE MARKERS
KAPS TO FIT PIPE

WRITE FOR FREE
LITERATURE

CUSTOM MARKERS
REBAR KAPS

FREE SAMPLES
AVAILABLE

EASY TO INSTALL
LIGHT TO TRANSPORT
GUARANTEED NOT TO CRACK, CHIP OR BREAK
PREMARKED AT FACTORY OR MARK EASILY IN THE FIELD
AVAILABLE IN VARIOUS TOP SIZES FOR DIFFERENT DIAMETER REBAR & PIPE
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“FRESNO 1980”
MARCH 27 - 29, 1980
HACIENDA INN, FRESNO, CALIFORNIA

REGISTRATION FORM

YOUR NAME
LAST FIRST MID. INIT.
SPOUSES NAME
(If attending) w
ADDRESS
Street City State Zip

EMPLOYER TELEPHONE NUMBER:

PLEASE TYPE OR PRINT C.L.S.A.MEMBER [0 YES [ NO

ITEM PRICE PER PERSON AMOUNT
REGISTRATION Pre-Reg. *Late Reg. Number
(prior to 3/15) After 3/15 Desired

MEMBER 40.00 50.00

NON-MEMBER 50.00 60.00

**STUDENT 15.00 20.00

SPOUSE 5.00 5.00
FRIDAY LUNCH 7.50 8.50
FRIDAY LADIES ACTIVITIES 20.00 23.00
(Lunch included)
FRIDAY DINNER (Roger Rocka’s Good 21.00 25.00
Company Music Hall (transp. incl.)
SATURDAY MENS LUNCH 7.50 8.50
SATURDAY LADIES ACTIVITIES 15.00 17.00
(Lunch included)
SATURDAY DINNER 20. 22.50
“Armenian Kef Time” i 4
THURSDAY Surveying Conference 6.00 7.00
Tennis Tournament
SATURDAY FUN RUN T-Shirt size 6.00 7.00

()Sm ( )Med ( )Lg ( )X-Lg

Spouses are welcome at the Tennis Tournament, Fun
Run and Golf Tournament

Thursday GOLF TOURNAMENT (See

Golf Registration card) MUST be returned 15.00
by 3-15-80
Charge to
O VISA [0 MASTER CHARGE TOTAL:
Card No. Expires ___ Make Check Payable to: C.L.S.A.
Authorized Signature Mail To: California Land Surveyors Assoc.
*Social activities cannot be guaranteed unless reservations are P.O. Box 7400
made prior to March 15, 1980, due to limited space available. Santa Rosa, CA 95401

Telephone: (707) 526-2572

HOTEL AT WHICH YOU PLAN TO STAY
HACIENDA INN____ OTHER
**STUDENT CLSA MEMBERS PRE-REG. $5.00 LATE REG. $7.00
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PRELIMINARY PROGRAM

“FRESNO 1980”

Thursday, March 27, 1980
7:00 a.m.
8:00 a.m.
8:00 a.m. - 5:00 p.m.
8:00 a.m.
9:30 a.m.
1:00 a.m. - 5:00 p.m.
3:00
6:00-1777?

Friday, March 28, 1980
7:30 a.m. - 5:00 p.m.
8:00 a.m. - 8:30 a.m.
8:30 a.m.

8:50 a.m.

9:30 a.m.

10:10 a.m. - 10:40 a.m.
10:40 a.m. -
11:20 a.m. -
12:00 Noon - 1:30 p.m.
1:30 p.m. -

2:10 p.m. -

2:50 p.m. - 3:20 p.m.
3:20 p.m. -

4:00 p.m. -

6:30 p.m. -

Saturday, March 29, 1980
7:00 a.m. -
7:30 a.m. - 12:00 Noon
8:00 a.m. - 8:30 a.m.
8:30 a.m. -

10:10 a.m.
10:50 a.m. -
11:40 a.m. -
12:00 Noon
1:30 p.m. -
2:10 p.m. -

2:50 p.m. -
3:20 p.m. -
4:00 p.m. -
5:30 p.m.

“Golf” Breakfast

Golf Tournament

Registration desk opens
Decorator sets up exhibit boots
Tennis Tournament

Exhibitors move in

General Meeting

Exhibitor’s Cocktail Party

Registration desk opens

Coffee and donuts

Introduction of Dignitaries, announcements, etc.

A historical discussion on Land Surveying in general and California
in particular

The historic development of land surveying. A description of the methods,
equipment, laws and organizations used to make surveys in the past
Coffee break with Exhibitors

Problems caused by past surveys

Title problems caused by past surveys

Luncheon with Speaker

The liability of Contours

Ways of avoiding liability

Coffee break with Exhibitors

A discussion on Easements

A general discussion on land law

Dinner - Roger Rocka’s Good Company Music Hall

Fun Run

Registration desk opens

Coffee and donuts

A review of the latest developments in computers and surveying
equipment.

Coffee break

Current Legislation and what the CLSA Legislative Committee is doing
Federal procurement and the land surveyor

Luncheon with Speaker

Condominium boundaries

The Surveyor and improvements. Should the Surveyor be allowed to do
cookbook engineering

Coffee break

How to deal with the Planning Department

Real Estate - Boom and Bust

Evening Dinner and “Armenian Kef Time”
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VECTRON
Surveying
Instrument

AUTORANGER EDM

VECTRON Field Computer

he VECTRON Electronic
Surveying System

More flexible and economical than any other.

TheVECTRON
System’'s modular
format is a unique
approach to a totally
new surveying
technology.

The most advanced system for field
measurements and data collection, itis
electronic in operation, and the only
instrument of its kind that is modular in
application. Each of the three separate
electronic components is a fully inde-
pendent unit that can be purchased
separately, and operated independently
as well as in various combinations,
offering a relatively low initial investment
But all three units are programmed to
interconnect in a system of unparalleled
surveying efficiency —and cost con-
siderably less than other systems

Here are some of the many things the
VECTRON System performs automati-
cally: measures, displays and records
slope range, horizontal angle, and
vertical angle; computes, displays
and records horizontal distance,
departure and latitude; accumu-
lates and averages readings for
slope range, for horizontal
and vertical angles.

Keuffel & Esser Co.
1327 South Olive St.
Los Angeles, CA 90015
Phone: 213 747-7601

&

VECTRON Surveying Instrument
for angle measurement

and calculation of

surveying coordinates.
AUTORANGER® EDM Instrument
for range measurement up to 3.6km
VECTRON Field Computer

for data storage and calculation.

Also, via the VECTRON Field Com-
puter, it stores measured data and
calculated results, which are identified
alphanumerically. And retrieves data
from storage, for display on command,
transfers data to office computer or
other peripheral devices.

Only the VECTRON Systemn gives you
the option to start with one unit and
to add later on. However you start, by the
unit or system, the savings over other
systems are considerable.

For more details about the VECTRON
System and its individual components,
write Keuffel & Esser Co., 20 Whippany
Road, Morristown, N.J. 07960

KEUFFEL & ESSER COMPANY '

Keuffel & Esser Co.
223 Lawrence Ave.
South San Francisco, CA 94080
Phone: 415 873-6850







Accreditation

ACCREDITATION FOR
C.S.U.F.

The surveying and photogram-
metry program in the School of Engi-
neering at California State Universi-
ty, Fresno has received national ac-
creditation by the Engineers’ Council
for Professional Development.

CSUF is the only university west of
the Mississippi which offers a bac-
calaureate of science degree in
surveying and photogrammetry
engineering, and is the only school in
the nation with an accredited pro-
gram at the present time.

Dr. Fareed Nader, curriculum
head of the program at CSUF, said
the accreditation is based on the
Council’s evaluation of the
program’s content, quality of faculty
and graduates, equipment available,
technical staffing and support from
other areas of the University.

The significance of the national ac-

Name:

creditation for the program, said Dr.
Nader, is severalfold. It is recogni-
tion by an impartial outside observ-
ing team that the program is a high
calibre one; state registration boards
will accept the CSUF degree as four
years toward the requirement of six
years of education and practical ex-
perience; and graduate schools will
more readily accept students from
accredited undergraduate programs.

A further advantage of the profes-
sional recognition, Dr, Nader added,
is that it helps the University in
recruiting high quality faculty
members and in attracting more
students into the program.

The graduates of the program are
highly sought after by industry, with
job offers numbering from three to
six for each gaduate and starting
monthly salaries ranging from
$1,000 to $1,900. Numerous in-
quiries are coming from petroleum
and coal mining companies with the

HACIENDA INN

2250 W. Clinton, Fresno, California 93705

Please Reserve Accommodations for:

recent surge in exploration for new‘
energy supplies. The vast majority of
the graduates join private surveying
firms and several have established
their own companies. Twenty-three
graduates have become registered
land surveyors.

The success of the surveying and
photogrammetry graduates was one
of the criteria considered in the Coun-
cil’s accreditation of the program,

Established in 1970 by Edward
Kulhan, now professor emeritus of
engineering, the program was the
first in the nation. Most recently, the
program was enhanced by the con-
struction of the University’s new
Engineering Building, which pro-
vides the students with the latest
technology in equipment. A

Address:

City:

State:

Arrival Date

Departure Date

Zip:

Time

Check room type desired, indicate quantity of each type.

— Suite

Double (2 People, 2 twin beds)

Single (1 person)

— Double (2 People, 1 bed)

No room held after 6:00 p.m. without deposit. Confirmations will be mailed when reservation
request is accompanied by first night’s deposit, Reservations must be received before March

12, 1980.

CALIFORNIA LAND SURVEYORS ASSOCIATION

Single $24.50
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Twin or Double $30.50




Perspectives

'DUCATIONAL NEEDS FOR
>

1ST CENTURY SURVEYORS IN

PRIVATE PRACTICE

By Gunther Greulich', M. ASCE
One of six Directors of ACSM'’s
Land Survey Division

Considering that we have just
entered the last quarter of the 20th
century, this is a timely subject. Two
hundred years ago, George Washington
had retired from land surveying. Al-
though he was successful without a
formal education, his is an example we
can no longer afford to follow. The
American public is unable to wait for
its surveyors to be trained on the job.
Today, we have neither the time nor
the patience to learn as we go—making
mistakes on the way. Clients are un-
willing to pay the price for incompe-
tence. Contrary to the bad habits of
some, surveying is not merely an
exercise of leg muscles, but first and
foremost an activity of the mind.

The sciences of mathematics, astron-
omy, geodesy, cartography, and sur-

eying attracted America’s best 150
‘ears ago. There was so much to do.
The most brilliant minds and talents
accepted the challenge to discover the
land and chart its course of develop-
ment. It took ingenuity, perseverance,
and courage. Before a canal could be
built, it had to be surveyed and de-
signed. The surveyor did both. How to
get from here to there, across the un-
known, was the challenge.

As technology spread and the
engineering sciences multiplied, sur-
veying lost its monopaly in attracting
technical minds. The demand for sur-
veys, however, increased as the devel-
opment of the country continued. The
surveyor who once knew how, where,
and why to set the stake was suc-
ceeded by the man who had learned
how to find it. Education concentrated
on structural design and new tech-
nology at the expense of surveying.
Educators forgot that a structure is
only as good as its foundation and that
design decisions are based on surveys.
Students were no longer taught sur-
veying and teachers no longer knew

ow to teach it. Subsequently, survey-
'—\ng and mapping activity in America
became stagnant and wasteful. Ap-
prenticeship training, a poor substitute
for education and a system of dimin-
ishing returns, has produced more

good land measurers than good land
SUTVeyors.

The profession survived, however,
thanks to those exceptional men
found in every state today. The Reg-
istered Land Surveyors and a few Pro-
fessional Engineers have remained
dedicated to the surveying profession.
Their background is as varied as that
of the politicians. The official ballot of
the 1976 election of officers and
directors for the Land Survey Division
of the American Congress on Survey-
ing and Mapping is indicative of that
situation. Of the seven candidates
listed, only two have a B.S. degree
(one in civil engineering and one in
mechanical engineering!). One has a
degree in forestry, one has an associ-
ate degree in structural technology,
one was a schoolteacher, and two have
come up “‘through the ranks,” taking
college courses on the way. In other
words, six out of seven leaders in
today’s surveying became surveyors via
the apprenticeship system. It is ob-
vious that the one civil engineering
graduate must have taken sufficient
surveying courses to have retained an
interest in this field; otherwise, he
might not have been among the can-
didates for this important office.

19th and 20th
Century Surveyors—

Rensselaer Polytechnic Institute
took care of the educational needs of
the 19th century surveyor. In 1835,
the first “‘civil enginegrs” graduated
(6). A review of the courses offered
shows that their graduates might have
been more properly called ‘“‘survey
engineers,” but that title had not been
invented yet. Surveying subjects cer-
tainly dominated his education.

It is safe to say that the educational
needs of the 20th century surveyor in
the United States have been ignored.
That we were able to land on the
moon accurately and return safely
from it is a miracle in more than one
way. We may credit scientific disci-
plines outside surveying with this
achievement. It was accomplished
despite a general lack of geodetic
education.

Electronics and the space industry
have revolutionized the surveyor’s
equipment, while he himself has ad-
vanced little, content with following in
the footsteps of his pioneering prede-

cessors. Because he stood still, the sur-
veyor has fallen behind. Lawyers, title
insurers, land-use planners, environ-
mentalists, and computer systems ex-
perts—not surveyors—have discovered
the need for a modern land data
system. Only recently, and sometimes
reluctantly, have the land surveyors

‘begun to join the others. The search

for such a system, however, can and
will succeed only with the surveyor’s
leadership. He must have the desire
and the ability to create this sorely
needed multipurpose cadastre. He
must learn to be innovative and
creative. The right kind of education
will show him how.

Some Misconceptions—

“Surveying and mapping don’t be-
long in a university,” said a not-so-
wise professor of water resources from
Minnesota to the Surveying and Map-
ping editor of ASCE at its convention
in Denver, Colorado, last fall. ““‘Learn
Surveying at Home” was the advertis-
ing slogan of the North American
School of Surveying. The ad promised
“Excitement! Fun! and High Pay.” A
surveying career was “‘ideal for men
who like to work with their hands.” It
assured the prospective mail order
student that he needed “no technical
ability.” Such an ad appeared in a
sports magazine a few years ago.

During a panel discussion on sur-
veying education held by American
Congress on Surveying and Mapping in
St. Louis, Missouri, in 1974, a member
of the National Council for Engineer-
ing Education (NCEE) was introduced.
Not being a surveyor, his credentials as
an “‘expert” in surveying were never-
theless explained by the chairman:
“When he was a young man, he per-
sonally surveyed 5,000 acres of land in
South America for United Fruit.”

The same year, during the FIG
international conference in Washing-
ton, D.C., a representative of NCEE
proudly announced to a room full of
PhD’s and Doctors of Engineering in
surveying, that as a civil engineering
student of the 1920’s or 1930’s he has
had “more surveying education than
anybody in the room.” “Surveying is
so simple, why do you have to go to
school for that,”” a sanitary engineer
once asked me.

At the XIV International Congress
of Surveyors, two American professors
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delivered the introductory address to
Commission 2, Professional Education
(4). Although I am in agreement with
much of what they said, some of it dis-
turbs me deeply. This is what they
wrote regarding post-graduate educa-
tion: “Very few (graduates in survey-
ing and mapping), if any, will seek
employment as a practicing land sur-
veyor...” The image of the future
graduate is described as one who
“would be prepared to work and lead
in areas or levels generally out of reach
of the (future) land surveyor.” With
friends like that . . .

Only 20 years ago, Massachusetts’
best-known professor of civil engineer-
ing at Northeastern University ex-
pressed doubts that the school could
continue sanitary engineering educa-
tion because of the very small number
of students taking an interest in these
courses (1). How things have changed!

The surveyor of the 21st century
must develop his own leadership. As
there are today thousands of environ-
mental engineers with a master’s degree
in private practice, so will the com-
plexity of future surveying and land
records systems require post-graduate
education for the private practitioner
in surveying.

The Survey Engineer—

This is where we stand, and on we
must go. Tomorrow’s surveyor in pri-
vate practice must be in tune with the
times. Although the glamorizing of
titles and tasks may be superficial and
cosmetic, it is often necessary. As the
language lives and changes, so must a
profession if it is to stay healthy and
attractive to the next generation. Field
work is often called the *“data acquisi-
tion phase.” Office work has become
the *‘data reduction phase.” Likewise,
a land surveyor of old should become
the new survey engineer. After all, he
is a member of the engineering team,
both civil and military. Unfortunately,
the English language has a hangup with
the word engineer. 1t puts the empha-
sis on engine, be it design or operation.
In all other European languages the
word engineer starts with the letter I
(as in Ingenieur) and is derived from
ingenuity.

Before I came to this country, | was
reasonably sure that I was an engineer.
Besides, I had a certificate on the wall
that said so. But, on arrival in Tulsa,
Oklahoma, 20 years ago, I found out
that I was “‘only a surveyor.” 1 have
heard it many times since. That con-
notation of inferiority. The “ordinary
surveyor,” the “plain and simple sur-
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veyor.” I am convinced that the label
must change in the best interest of
the profession.

The title, civil engineer, has become
an umbrella term for a field too big to
be confined within its limits. It now
serves to describe a general and wide
range of engineering disciplines. We al-
ready have registration laws which in
many states distinguish between civil,
sanitary, and structural engineers. A
survey engineer will be one more spe-
cialist who has branched out from the
all-encompassing civil engineering. The
civil engineer as we knew him 100
years ago no longer exists. Yet in a
way the 21st century surveyor will
more closely resemble the 19th
century engineer than any other engin-
eering specialist. He will remain the
generalist of land engineering, the
overall planner, the land manager. His
education must enable him to attain
registration as both a land surveyor
and a professional engineer. Only he
will be prepared to serve in this dual
capacity, a prerequisite for independent
private practice.

There are, of course, other disci-
plines that have managed to retain
their image without a change of name;
geographers and architects, for in-
stance. The surveyor’s past decline in
education, knowledge, and status,
however, has resulted in confusion
between aide, technician, and profes-
sional. Who is who is sometimes the
big question. Major surgery is needed.
A survey engineer may be the answer.

To Glorify the Ordinary—

In 1936, Paul P. Rice of Lafayette
College, Easton, Pennsylvania listed as
one of his objectives in Geodesy and
Surveying that “We should train men
to glorify the ordinary™ (3). Surveying
is a basic but very important discipline
of engineering, whose importance is
increasing every year. The surveyor’s
education must prepare him for what
is to come without losing sight of what
has been.

Photogrammetry and automated
surveying will become sufficiently re-
fined to take the place of most of
today’s slow and tedious surveying
methods. Theodolites and EDM equip-
ment, as we know them today, wil
follow the decline of the slide rule
into obsolescence. Automatic record-
ing of field notes for X, Y, Z positions
of any point, such as was pioneered by
the Zeiss Reg-Elta 14, will become
standard procedure. Terestial photo-
grammetry may even replace that
method of data acquisition in its
entirety. Computerized plotting and
mapping, coupled with remote con-
trolled and instant reproduction, will
become routine efforts. Nevertheless,
the surveyor will continue to walk the
land. Because the average person will
grow so accustomed to the climate-
controlled sterile world of television
and to an artificial life of voluntary
isolation, it will take a land engineer—
the surveyor—to show them where it’s
at. More than ever the public will rely
on his expertise and on his intimate
knowledge of the land.

In addition to superior knowledge
of up-to-date technology the survey
engineer needs to be taught some
time-proven values. He must be taught
the basic meaning of the word survey.
Its synonyms are listed in Roget’s Col
lege Thesaurus as “‘vision” and “meas-
urement,” in that order. The 2lst
century surveyor will need vision. He
must be taught logic, a systematic ap-
proach to all problems, thoroughness
and pride in his work, the theory of
errors, an awareness of human imper-
fection, and the constant need for
checking. He must be told that survey-
ing is not a footrace, that it is more
than mere measurement. He must
learn to preserve and to respect the old
while aiming at permanence in his own
work, even if it does cost a little more.
A strong sense of responsibility must
be instilled in him. Someone must tell
him that shortcuts in surveying lead to
shortchanging the client as well as the
public. He must be cognizant of the
immorality of his reputation, good or
bad. Who remembers the designer of a
sewage treatment plant of 20 years
ago? Who really cares? A surveyor’s
plans and records live forever in court
houses and registries of deeds and will
still be referred to by the 22nd cen-
tury surveyor. Think about that.

The surveyor must be capable ol‘
negotiating a professional contract
with his clients without compromising
his integrity. He must anticipate and
be able to distinguish between the dif-




ferent reasons that cause a lawyer, a
realtor, an architect, a design engineer,
or a contractor to ask for a survey.
A client’s needs, tempered with the
ublic’s rights and guided by the sur-
ieyor's conscience are the ingredients
of a successful professional service.

He must be taught sound business
habits and an appreciation of the value
of his contribution to society. He must
be made aware that most of the im-
portant design decisions are based on a
survey. Structures and sewers are vital;
without surveys there would be
neither.

Registration laws authorize the land
surveyor to subdivide land. Too many
subdivisions have been designed by
surveyors without regard for drainage.
The 21st century surveyor in private
practice must be capable of road and
utility design. He will call in the hy-
draulics engineer for a special problem
and the sanitary engineer for a sewage
treatment plant. He is the master plan-
ner, because he has the overview.

Education isn’t everything, of
course. Sometimes there is no substi-
tute for practical experience. Science
doesn’t always win out over good,
common, or other sense. The United
States Food and Drug Administration

resently employs one full-time and
4 part-time “fishsniffers.” They ac-
tually sniff out three different classes
of decomposition of imported food
products at their port of entry. And
they are more efficient than any other
known method, scientific or other-
wise. Twenty-four cans of tuna can be
sniffed in one hour, while chemical
tests take from eight to 20 hours (2).

What has that got to do with sur-
veying education? The future sur-
veyor, however highly educated, must
retain a feel for the land. If he is to be
the land planner and the land engineer
upon whose judgment the public can
rely, he must know the land intimately
from first-hand personal experience.

Environmental restrictions are de-
fined by boundaries. The surveyor
translates them into reality. Lines on
paper become meaningful features on
the ground through his effort. His ad-
vice will be sorely needed. He must be
able to express his opinion in well-
written reports. Not every client
understands all symbols and numbers
on a surveyor's plan. He must be

taught to explain his work and the
.easons behind it to an audience of lay

people at a public hearing. The 21st
century surveyor in private practice
will continue to be called upon as an
expert witness. His testimony in court

will require knowledge of an extra
hundred years of surveying history and
background. Chains, links, rods, feet,
miles, and acres will be a mystery to
the Sl-oriented land owner and realtor.

New Challenges—

By the turn of the century, a great
majority of the United States will
have established a multipurpose ca-
dastre—a computerized land record
system based on accurate, standard-
ized, uniform large-scale maps. Plan-
ners, environmentalists and public
pressure, if nothing else, will have
made such a system necessary. The
surveyor must and will be'its manager.
Although a large number of govern-
ment-employed surveyors are required
for its maintenance, it will not exclude
the surveyor in private practice. On
the contrary, when properly educated
and examined, he will be the necessary
link between big government and the
private land owner. He will be the
mediator, the expert who understands
the workings of a land data system. He
can bring it to the people who want
and need prompt, personal attention.
Because he is well educated and expe-
rienced, the survey engineer will assist
the cadastral agency with the creation
and maintanence of the land record
system as well. He will become the in-
formation manager who can fit engin-
eering data into a system of legal con-
straints. Coal is once again getting
attention as a major energy source.
Strip mining will be even less popular
in the 21st century than it is today.
Small seams of coal at great depth will
require the special skills of the mine
surveyor. Questions of location and of
ownership rights will provide the
challenges.

Construction surveys of the 21st
century will no longer tolerate the hit-
or-miss method. Modular construction
and precast building blocks are eco-
nomical only if they can be assembled
on precisely located anchor points.
The survey engineer in private practice
will help the building contractor to
make an architect’s dream come true,
More structures have been erected in
the 20th century than at any time be-
fore. The 21st century cannot and will
not tear down these buildings. Precise
monitoring of vertical and horizontal
alignment of old structures will make
demands on the future surveyor. His
education must prepare him for this
task.

In addition, another breed of sur-
veyors will soon be needed—the under-
water ocean land surveyor. Offshore

positioning of oil rights will be fol-
lowed by precise boundary determina-
tion of mineral rights, gravel deposits,
fishing rights, ocean farming, pipeline
right-of-way, offshore supersonic jet
ports, offshore nuclear power plants,
and other energy-related facilities as
yet unknown to us.

Rare Opportunity—

“To call engineering a profession is
to express a faith rather than describe
a reality, and to attach a label that is
more an indulgence than a truth.”
This is what Ralph Nader said 10 years
ago. As a major reason, he gave that
“by and large, the engineer is not an
independent practitioner, but is em-
ployed by commerce and industry . . .
where he can be hard put to try to
match his professional ethic against
power and profit” (5). Nader may not
have been too far off when referring to
the majority of engineers. The sur-
veyor in private practice, however, is
different. Amos E. Kent of the Mas-
sachusetts Board of Registration, re-
ported recently that most of the
public complaints received by the
Board are against land surveyors. This
despite the fact that, in Massachusetts,
professional engineers outnumber reg-
istered land surveyors by 20:1. The
reason for it is simple, said Kent. “Sur-
veyors, by the nature of their work,
have a much greater direct contact
with the public and the consumer than
do (professional) engineers” (personal
communication).

In this age of bigness—big govern-
ment, big corporations—few avenues
are left where an energetic and ambi-
tious individual can still make it on
his own. Surveying is one of them.
Much like the general practitioner in
medicine, the land surveyor is still in
daily contact with people. In contrast,
the engineering specialist, be he a
structural, sanitary, hydraulic, or high-
way engineer, is apt to be employed
within the corporate structure of a
large consulting firm. More often than
not is he one of the anonymous cogs
of that proverbial wheel.

There is little reason to believe that
the 21st century will bring a reversal
of the worldwide trend towards more
government, more unionism, more
socialism, and less individualism.
America may perhaps be the only
country where a happy blend of pri-
vate enterprise and profit sharing will
prevent total socialism from Kkilling
all incentive and all personal initiative.
A private practice in surveying may
just be one of those rare opportunities
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where initiative and personal leader-
ship will still have a place, the same
kind of challenge and opportunity that
helped to develop a George Washington
200 years ago. I certainly hope so. ‘
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2 for $1.00
(Minimum Order}

CLSA decals can be obtained from
CLSA headquarters:

P.O. Box 7400

Santa Rosa, CA 95401

These decals can be used on windows.
windshields or any other location in
which you wish to indicate your

membership in the Association.




Book Nook

2

Shore and Sea Boundaries (1962)
Reprint 1975—Aaron L. Shalo-
witz, U.S. Department of Com-
merce Publication No. 10-1

Vol. 11-The Interpretation and
Use of U.S. Coast and Geodetic
Survey Data . . . . ... $11.95 ea.

. Tide and Current Glossary—

U.S. Department of Commerce,
N.O.A.A.-National Ocean Sur-
vey (1949) Revised 1975, Special
Publication No. 228. . 0.75 ea.

. Proceedings, Water and Water

Related Boundaries Workshop I1,
May 20 & 21, 1977, Irvine, CA
(262 pages)
CLSA Members. . .515.00 ea.
Non-Members. . . .$20.00 ea.

. Coastal Zone Map #TP-00189 -

Florida, Palm Beach County,
Lantana to Boynton Beach-
1.10,000(1970)

An extremely interesting map
format which contains detailed
printed instructions to Surveyors
on How to Locate a Mean High
Water Line According to Law,
adopted by the Florida State
Legislature. A real collector’s
item............5 250ea.

. Restoration of Lost or Obliter-

ated Corners & Subdivision of
Sections—a guide for surveyors—
United State Department of the
Interior, Bureau of Land Man-
agement—1974 Edition. . .75 ea.

Cassette Tape Recordings of the
CLSA Water & Water Related
Boundaries Workshop II at Ir-

vine, CA—May 25-26, 1977.
Costs have been established as
follows:

Complete 10 cassette set, includ-
ing “‘Proceedings” (Item 3 above)
(Over 8 hours of lecture and

discussion)
CLSA Members. . . .. $50.00
Non-Members. . . . .. $60.00

a. The Pornography of Water
and Water Related Boundaries
{Terms and Terminology )
James N. Dowden, L.S.,
Boundary Determination Offi-
cer, State Lands Commission.

b. Tides, Time and Shoreline

Processes — Dr.  Warren C.

Thompson, Professor of Phys-

ical Oceanography, U.S. Naval

Post Graduate School, Mon-

terey.

California Law Looks at the

Water Boundary—Peter H. F.

Graber, Esq., Deputy Attor-

ney General, Land Law Sec-

tion, Department of Justice.

d. The Ordinary High Water
Mark — How Determined!—
Ned Washburn, Esq., Attor-
ney at Law, Landes, Ripley
& Diamond, San Francisco,
CA

e. To Insure or Not to Insure—
That is the FException!
James R. Dorsey, L.S., Exec-
utive Vice President, Winter,
Durnford, Dorsey and Associ-
ates, Land Consultants.

{. More Muddles in the Puddle—
The Jurisdictional Aspects
and Boundaries of the Cali-

[z}

ORDERS AND PAYMENTS SHOULD BE DIRECTED TO:
CALIFORNIA LAND SURVEYORS ASSOCIATION, INC.
P.0O. Box 7400, Santa Rosa, CA 95401

fornia Coastal Zone Commis-
sion and San Francisco Bay
Conservation and Develop-
ment Commission—Raymond
B. Thinggaard, L.S., Assistant
Manager Real Property, Leslie
Salt Co.

. Internal Conflicts—State V.

Federal ~ Rules, Sovereign
Lands and Rights—Ed Griffin,
L.S., Chief, Branch of Cadas-
tral Surveys, California State
Office of U.S. Bureau of
Land Management.

. The Restless Tides and the

Marine Boundary Program of
the National Ocean Survey-—
Carrol I. Thurlow, Deputy
Chief, Oceanographic Divi-
sion, Office of Marine Sur-
veys and Maps, N.O.S.

i. Slope and Undulations of

Tidal Datum Planes and Quan-
tification of Accuracy of
Various Methods—Cdr. A.
Nicholas Bodnar, R.C.E. (Cal-
ifornia) Principal Engineer,
Requirements and Facilities
Section, Tides and Water
Levels Branch, Oceanographic
Division, Office of Marine
Surveys and Maps, N.O.S.

j. Survey Procedures For De-

termination of Mean High
Water—Jack E. Guth, Capt.
N.OS. (Ret.), President of
Coast Survey Limited, Hern-
don, VA.

ITEM NO. DESCRIPTION PRICE EA. TOTAL
TOTAL: §
HName
Address MASTER CHARGE OR VISA ACCT. NO.
L
City State Zip Expiration Date [
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ELECTRO-DIST. & ASSOC.
ELECTRONIC DISTANCE MEASURING

EQUIPMENT RENTALS

HEWLETT-PACKARD
3805 Distance Meter 3808 Distance Meter
3810A Total Station
3820A Electronic Total Station

KERN
Theodolites and Levels

Also available — qualified technical
assistance and overnight delivery
to most areas. Call or write today.

5383 E. FIG, MANTECA, CALIF. 95336
(209) 239-3121

24 HOUR ANSWERING SERVICE

Sure the price is great, but
are they any good?

We can prove they are with our exclusive ''hands-on'" trial! That's

right: just buy one of our Retro-Ray reflectors and try it for a month
If you don't think it's as good or better than any E.D.M. prism on

the market, send it back and we'll send back your maney—all of it
no questions asked. Call us toll-free or check with your local dealer
You'll like Retro-Ray. and you'll love the price—we guarantee it!

Retro-Ray reflectors:

No: 1101 Round SIRQIEPTISO. o snne smse s s $160.00
No. 1090 Round, Triple prism: - sowms svvm svnas pvons o 435.00
No. 105L; Lateral, triple prism, tilting. . ....... P
Padded storage bags available for above models.

See your local dealer or send for complete price list and details on all

our reflectors.
Lewis & Lewis e,

@ 1600 Callens Road e P.0. Box 820

Ventura, California 93001 e (805)644-7405

CALL TOLL-FREE (except California, Alaska & Hawaii):
(800)235-3377 TELEX 659254 (ANS BK: NAVSVCVNTR)

IASICO

ELECTRONIC
PLANIMETERS

Can Do Your Work
Much Faster,

Easier, With More
Comfort And
Precision

ISN'T IT TIME YOU RETIRED YOUR OLD 1854 VINTAGE

PLAN'M ETER? (MECH. POLAR PLANIMETERS ARE BASICALLY UNCHANGED SINCE 1854)

SHOWN: MOD 40 $395.00

FEATURES: DIGITAL READOUT
INSTANT ZERO SET.
ACCUMULAT. MEASUR.

WRITE FOR CATALOGS ON THIS
AND OUR MORE ADVANCED MODELS.

Los Angeles Scientific Instrument Co. Inc.
2451 RIVERSIDE DRIVE, LOS ANGELES, CALIFORNIA 90039, PHONE: (213) 662-2128

IASICO
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,
FOR SALE: STOLEN
; Wild T-2
C.LSA. Wang 2200 T Processor and CRT - Serial # 74815
\\I/):.'[(l:}xlﬁsu-' $4,000.00. Klagge-Stevens and Contact
gy Associates, Inc., 620 E. Main Street, City College of S.F.
> for $1.00 Suite 200, El Cajon, CA 92020 Dept. of Engineering
(Minimum Order) Tel: (714) 440-6453. 50 Phelan Ave.
S.F., CA 94112
CLSA decals can be obtained from (415) 239-3159
CLSA headquarters
P.O. Box 7400
Santa Rosa. CA 95401
These decals can be used on windows. O o
windshields or any other location in @m@m ﬁﬂm@o ey
which  you wish to indicate your
membeehip 1o e AssaciEtion. Survey Boundaries e Legal Descriptions e Title Problems
by phone
by mail
in person
Gur(’on H. Mﬂ'es o
FETIRED 714-637-1351
ASSISTANT VICE PRESIDENT P.O. Box 5702
TING TIT I
TITLEC ﬁigﬁuﬂﬁqnp::% ANII-:)E'I'E;‘L%"I"‘%EOE 3nange, CA 92667

CALIFORNIA LAND TITLE COMPANY
CD

THE VERY BEST IN TITLE SERVICES

with offices located in:

LOS ANGELES ORANGE RIVERSIDE
SAN BERNARDINO SAN DIEGO SANTA CLARA
SOLANO and VENTURA counties
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Introducing the PIONEER | Computer

A full-scale computer for less money than a HP-9815S or Survey 31
with printer! Now you can do your survey computations p/us your
books, billings, payroll, letter writing, standard printouts, and
much, much more. The survey programs, patterned after HP’s
9815 series, were refined by a practicing California land surveyor for
your type of probiems.

Don’t be misled by limited-feature imitations; this is
absolutely the most complete computer on the market

Terence Petersen today for the money. Prices start as low as $6000,
LS4315 complete with survey programs and conversion of your
IBM typewriter to a printer!
Call or write today for literature or

an in-house demonstration in Northern California.
105 Willow Valley Rd., Nevada City, CA 95959 « 916-265-6439
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survey monument n: (archaic) a “thing”
recognized and given authority
for the purpose of referencing a
point or boundry to be used for
control of a survey. Often quite
heavy to transport and made
from iron pipe.H)rass, concrete,
re-bar, or various combinations
thereof.

atypical archaic
survey monument

survey monument, Berntsen Alumi-

num Magnetic n: (modern) a lightweight,
easy to install and transport alu- -
minum alloy permanently mag-
netic monument referred to in a
document as a means of ascer-
taining the location of a tract of
land or any of its boundaries,
available in 14 different models
with added benefits to the sur-
veyor and land owner includ-
ing: economy, convenience, nniformity, fuel sav-
ings during transportation, choice, availability,
re ial)ility, uniqueness, permanence, and over
1,000 available tanguages. See note below.”

°For money saving definitions and a free catalog call or write today!

Dy

a typical modern Berntsen
Magnetic Aluminum Survey
Monument

Berntsen Cast Products, Inc.
P.O. Box 3025
Madison, WI 53704
Phone (608) 249-8549

WINSLOWS
ENGINEERING

SUPPLY, INC.

ONE STOP
FOR ALL YOUR
NEEDS!

‘SURVEY
‘RENTALS
‘REPAIRS

‘DRAFTING
‘REPRODUCTION
‘BLUEPRINTING

PHONE 441-0766
1901 8TH ST.

SACRAMENTO, CA. 95814

QQ"& “FREE" x‘&‘k

120 PAGE WARREN-KNIGHT CATALOG

Fulfill all your Surveying, Drafting & Architectural
requirements. Check out the 19th edition of the Warren-
Knight Catalog. You will find a tremendous line of
precision equipment at a price you can afford.

Yours Free!! Send Now!!

WARREN-KNIGHT CO.
2045 Bennett Rd.
Philadelphia, PA 19116
In PA call
1-215-464-9300

Out of state
CALL TOLL FREE 1-800-523-3844

| SURVEYI
| STAKES
| sa

VE UPWARDS 0
__ ON THE FINEST
v STEEL PIPE
BOUNDARY STAKES

IMMEDIATE DELIVERY

PLEASE FEEL FREE TO CALL FOR
PRICES ON ANY SIZE
NOT LISTED ABOVE, WE CUT

ANY SIZE AND LENGTH
(Ask for TOM )

Ak TOOLS and MACHINERY
- J) o1vision oF INDUSTRIAL PIPE & STEEL CO. [  PHONE -
9936 RUSH STREET SOUTH EL MONTE. CA 91733
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PHOTOS WANTED

The California Surveyor is re-
questing cover photos from its
readership. Photos should be 8 x 10
glossy-for-repro. Information regard-
ing the subject of the photo plus the
photographer/contributor should be
sent to the Editor along with the
photo and a letter giving The Cal
Surveyor permission to publish the
material.

HADCO INSTRUMENTS

SURVEY INSTRUMENTS
SALES & SERVICE

LIETZ DAVID WHITE WILD
K&E ZEISS/EDM EQUIP MENT

FINEST REPAIRS AVAILABLE
RENTALS - FIELD SUPPLIES

714 630-5050

1189 N. KRAEMER BLVD.
ANAHEIM, CALIFORNIA 92806

ULTRA-SITE

ADJUSTABLE TRIPOD
5%ft to 10ft high
FLUORESCENT SURVEY EQUIPMENT

write or phone for details
(714 630-5060)
C&R MANUFACTURING
1189 N. KRAEMER BLVD.

ANAHEIM, CALIF. 92806
OWNED AND OPERATED BY HADCO INSTRUMENTS

Would you go into the field ill-equipped?

Not today you wouldn't! The competition would outdistance you.

But there’s moge than your equipment to worry about. What about yout
Are you prepared ta exercise the technical and discretionary judgements
required by your profession? Maybe you are, but a library of background
and reference material wouldn't hurt you And we know where to get
t

The American Congress on Surveying and Mapping (ACSM) . . .
o Publishes a quarterly journal filled with articles of importance to the land
surveyor and cartographer
« Publishes a quarterly bulletin amed specifically at the land surveyor
* Has a “bookstore” of published matenals on various aspects of land sur-
veying and cartography available to its members

There are many benefits in belonging to ACSM, but just those that make you a better-informed surveyor are well
worth the cost of membership. Write or call today for a membership application

American Congress on Surveying and Mapping
210 Little Falls Street

Falls Church, Virginia 22046

Telephone: (703) 241-2446

The California Surveyor — Conference 1980 Page 26

ITPAYS TORENT

what you need!

and
We have

e

Discounts: 10°. after 30 days, 20°. after 60, etc. wp to 50°% "1
Call us Collect
Our lorge inventory of complete systems is ovailoble for long or short
term contract and can be delivered in hours--anywhere in the world
8 ni M ing Equip DAY MONTH
Hewlett Packard 3820 Total Station $100.00 $2,000.00
Hewlett Packard 3810 Total Station 60.060 1,260.00
Hewlett Packord 3808 Distance Meter 50.00 1,000.00
Tellurometer CA1000 35.00 700 00
Cubic DM-60 Cubitape 25.00 450 00
Cubic DM-20 Electrotape® 40 00 700 00
Wild DI-10 Distomat Mountable with T-2 20 00 300 00
Positioning Equipment:
Motorola Mini-Ranger with two Coded Tran-
sponders* 250.00 3,000.00
Each odditional Mini-Ranger Transponder 50.00 500.00
Cubic DM-40 Autotape 200.00 3,000 00
Cubic DM-40 Autotape, Modified 300.00 4,500.00
Printer for Autotape 15.00 150.00
HP 5150 Thermal printer for Mini-ranger or
3 ronge Autotape 50.00 500 00
Decca Hi-Fix (over-horizon, range-range)” **250.00 2,500 00
(hyperbolic chain)*  ** 350.00 3,500.00
Optical Surveying Equipment:
Lietz BT-20 Transit, Optical plummet, 20"  6.00 120 00
horizontal, I'vertical
K& E Transit (2078 1°) 5.00 100 00
Askania A-2e 1"’ Directional Theodolite 15.00 300.00
Wild T-2 Theodolite (1" direct reading) 20.00 400.0)
Wild T-3 Theodolite (.2** direct reading) 35.00 600
Lietz B-1 Engineers Automatic Level 6.00 100.00
Wild NA2 Automatic Level 15.00 150.00
Zeiss Ni2 Level 15.00 150.00
Marine Surveying Equipment:
Raytheon DE-119 Recording Fathometer* 20.00 400.00
Raytheon DE-719 Recording Fathometer* 25.00 500.00
Roytheon 723 Precision Survey Fathometer*  50.00 600.00
accuracy .25 pet. to 250 fathoms
Raytheon DSF-600 Deepwater Fathometer 200.00 2,000 00
EGRG Mark 1-B Side Scan Somar* ** 500.00 4,000.00
EG&G Uniboom Siesmic Profiler * ** - 400.00 3,000.00
EGRG Sparker (1000 joule)* ** 400.00 3,000.00 i
Braincon-Histogram Recording Current Meter  50.00 500.00
Teledyne-Gurley Current Meter 25.00 250.00
Honeywell Sea Scanar 50.00 500.00
Shipek Sediment Sampler 50.00 300.00
Miscelloneous:
American Paulin Altimeter M-1 4.00 75.00
Americon Paulin Recording Barograph 15.00 150.00
Triple Prism reflector assembly 3.00 65 00
HP 9815 Surveying Colculator with Softwore  30.00 300.00
Super Cobra (portable drill) 20.00 30000
GE Radios (Porta-mobil and Master) 10.00 100.00
Power Plonts (1108 12 V) 15.00 150.00
Telan Thermal-Electric Generator, 30 doy endurance
unattended with 100 Ib. propane bottle  25.00 250.00
*Power source not included
**Plus technicions (if required)  TCT Pt ‘f"f"’r:""“ "I"d s
Thrverncs supplisd ore om: o, cnd o not Inche wom
nidirectionol
100 mile ronge also ovailoble :;’::::r‘le::r:?:iai: Iangn::rm‘,l:::':
available on request Rotes subject 10
New and osed: Seguipman change without notice. Authorized Lietz
vailable for: 160N e ramater e, Tripodi inchided
nurchase Option  included in with equipment.
ngreement.
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- %Eﬁm IS MAKING IT EASIER FOR YOU!

the precise automatic |
level GK2-A doesn't 4§
need a’'‘tap’’ or a | 2™
“push’’ on the
button...

find out why...
write or call for details:

Kern Instruments, Inc. Geneva Road, Brewster, N.Y. 10509 (914) 279-5095
Kern Instruments of Canada, Ltd. Ottawa, Ontario (613) 235-4908

- F F F " " " """ " " " " " " " " " " " " " " " "«¥ ¥"¥7 ¥/ ¥/ "¥7/V¥V7/V¥V7 "7 /- 777 _——— ]
l| TO: Kern Instruments, Inc., Geneva Road, Brewster, N. Y. 10509 Cs :
| (] Please call to arrange a NAME - TEL.L ) |
| demonstration. COMPANY I
| C] Please send more information. ADDRESS |
| cITY STATE 2P |
ey e o ey s e s B e e e e e e e |

% MARK of EXCELLENCE
HEWLETT ﬂ PACKARD D

Electronic Distance Meters

Total Station SURYVEYORS SERVICE CO.

Programmable Calculators
SINCE 1819 P.O.Box 1500 COSTA MESA, CA. 92626

(am) LEWIS & LEWIS

surveying equipment

CALIFORNIA LAND TITLE COMPANY

9936 EAST RUSH STREET 1010 North Main St. Ventura, California
SOUTH EL MONTE, CALIFORNIA Santa Ana, California 92701

dlSCﬁgCh SECO survEYING EQUIPMENT, INC.
T.M.

2610 Churncreek Road 924 South Central

115 Coddingtan Center E:dd.pgb?gnf;?.??2001 Lnfdrgd.58;995)%917253%1 - T - PT'C_S —
Santa Rosa, CA 95406 oner (B1BL2H1- one! (503): 13- - 1 1IND
Post Office Box 11129 (707)527-8500 A 3E Hiichlar B
Duarte, CA 91010 (213)357-3243




SUSTAINING MEMBERS (Continued)

ENGINEERING SERVICES COMPANY

14604 205th S.E.
Renton, Washington 98055

>LIETZ

Since 1882
Surveying Instruments
Engineering Supplies

| ENGINEERING
111 COMPUTER
i SERVICES

2200 'F' St. Bakersfield, Calif. 93301
Phone (805) 325-7012

¥

KEUFFEL & ESSER CO.

SAGE

MICRO Dool
SYSTEMS  [iBeeeess

SUBDIVISION COMPUTATION & PLOTTING
MICRO COMPUTER SYSTEMS

5333 James Ave. Oakland, Ca. 94618 (415) 658-1926

The EDM Pioneers

385 Bel Marin Keys Blvd., Suite F
Novato, California 94947, (415) 883-2367

“FIFTY YEARS OF SERVICE”

ZEIXN

TECHNICAL ASSISTANCE
AND INSTRUMENT REPAIR

14764 Wicks Blvd.
San Leandro, Ca. 94577
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BRINGD

SALES — RENTALS — REPAIRS
693 E. Brokaw Rd. 13115 S, Broadway
Los Angeles, CA 90061

San Jose, CA 95112

PRECISION INSTRUMENTS

THE SERVICE SPECIALISTS

HASELBACH
SURVEYING
INSTRUMENTS

SALES = SERVICE = SUPPLIES « RENTALS
(415) 348-7247

1447 Rollins Road

Burlingame, CA 94010

CHICAGO

STEEL TAPE CO.

S

Consulting Photogrammetric
Engineers

CARTWRIGHT

1-* Aerial Surveys Inc.
Faevatine Nirpert

i
Sacramento Calil
1916 471 1483

Serving Industry & Government
Since 1946

829 Cowan Road
Burlingame, CA 94010 (415) 697-6365

ELECTRONIC
SURVEY

= RENTALS, INC
Land, Aerial, & Hydrographic Systems

1305 North Airport Road, Cedar City, Utah 84720
(801) 586-2001 or (801) 586-9964
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