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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 Associa­
tion' 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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T r S T B A I G H i S T H a i G H I C L R V F 

S T H A I G H ' l . l l F i V f C U R V E 

SURVEY 31 
The computer that speaks 

your language. 
As an example: Here's how easy it is to compute a street intersection. 
(Centerline points 1, 2, 108 & 261 have already been computed and 
stored in memory) , 

t 
t 

S T R t E I i r V T E R S E C T I O N S 

1. SELECT program. 
2. ENTER requested data: 

( P . I . • 
POINT? 

(1ST C ' t 
TO POIH 

OFFSET: 

'HEI^T e 

1 0 8 . 

2 5 . 

L> 

TO P O I N T -

OFFSET; 
2 6 1 . 

1 

2 0 . 

CORNEP RflDIUS"' 

R f tP IUS . 
20 

DELT f l . 
9 0 . 

LENGTH= 

31 
TflUGENT 

20 
CHCIR[' = 

28 

•BC. 'PC) 
POIHTK ' 

93J2 
101)27 

(RI^OIUS 
P O I N T i : 

9 3 3 3 
10047 

l E C P T l 
F O I M T i : 

? 3 i : 
10047 

2 0 . 

OOOO 

0 0 1) 0 

4159 

01] D D 

28 4 3 

2 ^ 9 . 
9924 
4 4 1 7 

4 3 1 . 
0&5!> 
4415 

: oo . 
0656 
5 1 4 . 3 

eflCN OFFSET' 
30. 

IHEXT C'L> 
to POINT' 

CORNER RADIOS' 
25. 

RRDIUS i 
2 5 , 0 0 0 0 

DELTfl= 
9 0 . 0 0 0 0 0 

LEHOTH= 
3 9 . 2 6 9 9 

TflHGENT= 
2 5 . 0 0 0 0 

CHORC^ 

15.3553 
<BC'PC) 
P O I N T t ' 

3 0 1 . 
9 2 6 3 . 0 8 4 2 

10052.6976 

' R H D I U S J 
P O I N T I ' 

4 3 2 . 
9 2 3 6 . 0 S 4 3 

H I 0 5 2 . 7890 

' E C ^ P T ) 
P O I N T * " 

3 0 2 . 
9 2 3 7 . 9 9 3 1 

10027.7894 

BftC^ OFF^.ET. 

X 

then, for staking out 
all points wi th in a 
100'radius of #108 : 

S T A K t O U T DATA 
Suc£V»JV« Po in l t 
fi'fii Point 

FRon P O I N T ; 
l o g . 

BACKSIGHT POIHT-
1. 

RADIUS? 

N. 

. . . wi th the stakeout data printed on an 
INSTHUMEf^T PT= 
BACKSIGHT P1= 

STAKEOU'; 
TO PT! 

! 9 9 . 
300 . 
3 0 1 . 
3 0 2 . 
4 3 1 . 
4 5 2 . 

RADIUS' 
BEARING 

HE 31 .41444 
NE 6 ^ . 4 9 4 1 0 
SE ^ 9 . 1 4 4 4 ^ 
SB 24 .39132 
HE 4 8 . 0 9 2 4 3 
5E i ; . ~ i i s i i 

l O e . 9 i 9 2 . 9 0 1 J lOOOJ 
1 . 1 0 0 0 0 . 0 0 0 0 10000 

1 0 0 . 0 0 
N AZIMUTH 

31 .47444 
6 5 . 4 9 4 1 0 

U 0 . 4 5 1 5 S 
i ; ; . 2 0 4 6 B 

4 8 . 0 9 2 4 3 
1 3 7 . 3 1 0 0 7 

TUBHED* 
32 .00194 
6e .021bO 

120 .ST505 
| 5 S . 3 3 : 1 s 

4 8 . 2 1 S 9 1 
1 3 ' . 4 3 J S 7 

see 2 
0000 

JXTURNED-; 
£ 4 . 0 0 IBS 

132 .0432Q 
2 4 1 . S M 0 9 
3 1 1 . 0 6 4 3 5 
9 « . 4 3 ! e 5 

2 7 5 . 2 7 1 1 3 

optional page printer: 

DEfLECTED' 
1 4 7 , 5 9 4 0 6 -
1 1 3 . 5 7 4 4 0 -

5 9 . 0 2 0 9 5 -
2 4 . 2 6 3 8 2 -

131 .3B007 -
4 2 . 1 6 2 4 3 -

2XDEFLECTED': 
2 9 5 . 5 9 2 1 2 
2 2 7 . 5 5 2 8 0 
1 1 8 . 0 4 1 9 1 

4 8 . 5 3 1 6 5 
2 6 3 . 1 6 0 1 5 

8 4 . 3 2 4 8 7 

DISTAMCE 
4 7 . I T 
4 9 . 2 4 
5 B . 3 I 
6 0 . 4 2 
6 0 . 2 1 
74 .33 

NORTHING 
9 3 3 2 . 9 9 2 4 
9 3 1 3 . 0 6 5 6 
9 3 6 3 . 0 8 4 2 
9 2 3 7 . 9 9 J 1 
9 3 3 3 . 0 6 5 6 
9 2 ) 8 . 0 8 4 1 

EASTING 
1 0 0 2 7 . 4 4 1 7 
1 0 0 4 7 . 5 1 4 8 
1 0 0 5 2 . 6 9 7 6 
1 0 0 2 7 . 7 8 9 4 
10047 .44 IS 
1 0 0 5 2 . 7 8 9 0 

SURVEY 31 - The World's Most Powerful aniEasiest to Use Surveying Computer! 
• 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 wi thout misinterpretation. 
• LEASE/PURCHASE PLAN makes it easy to obtain - only $158.80 per month (less than Va the cost of a chainman!)* 

"Lease rates subject to change wi thout notice. • — — . — . ^ - ^ ^ ^ . ^ ^ ^ ^ ^ ^ ^ ^ 

I TO ENGINEERING SERVICES CO..INC. I 
j ( ) We would like to know more about SURVEY 3 1 . 

ENGINEERING SERVICES CO., INC. 
P.O. Box 2488 Renton, Washington 98055 (206) 226-7950 

Mame I 
I Company. 

I Address — 
City. I 

I State. 
I Phone. 

Zip 



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 measurennent flexibility. 

You'll be able to measure auto­
ma t i ca l l y ! Hor izon ta l d i s tance , 
slope distance, vertical height and 
vertical angle. With push button 
s impl ic i ty , 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. Actual ly data 
storage capacity is unlimited when 
you add your own tape recorder to 
the system and transfer data in the 
f ield. 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, swi tch-se lec ted func­
tions include: 

^ '̂1 Automatic horizontal dis-
- ^ - ^ tance measurement. Read­

ings within 5 seconds. 

Automatic slope distance 
- - j measurement. Measures up 

to 1 Km (3280 ft) in 5 seconds 
and up to the m a x i m u m 
range in 10 seconds. 

Automatic vertical height 
measurement. 

Automatic tracking of hor­
izontal or slope distance. 
T r a c k i n g at speeds of 4 
m/sec or 13 ft/sec. 

Automatic averaging of 
repeated measurements. 
Guarantees highest possible 
accuracy. 

Automatic vertical angle 
measurement. For increased 
accuracy, the turn of a knob 

1 

D 

[>__. 

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

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 wfith conven­
tional tape recorder. 

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

AGA 
AGA Geodimeter, Inc. • 385 Bel Marin Keys Blvd., Suite F, Novate, CA 94947 

415/883-2367 TLX: 330 495 • Secaucus, NJ 201/348-3955 



GETTHEEACrS 
r BEFORE irOU 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. 
C O N C A P 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 itself 
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. 

•Datamation, 1979 Survey/DEC is 
Digital Equipment Corporation 

23 usable benefits 
instead of promises 

C O N C A P 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 C O N C A P 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 . . . 

D Surveying and Mapping 
n Civil Engineering 
D Structural Engineering 
D Plotting Applications 
D Job Costing and Accounting 
I am mainly interested in: 
D Having our own minicomputer system 
• Having our own on-line plotting system 
D Using your dial-in timesharing service 

C O N C A P 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 orden 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 
(4151 635-5750 

BBCIBBS 

Send me the facts. 

Name 

Concap Computing Systems 
7700 Edgewater Drive 
Oakland, CA 94621 

Title 

Firm 

Address 

C i t y _ _ State 2ip_ 

Phone Ext. 



Rent from us 
and save money! 

Overnight delivery anywhere! 

No min imum! 

Charges stop on day shipped 

for return! 

Purchase options available! 

Call toll-free! 

Used equipment cash sales! 
1sl 10 Days 

per day 
Electronic Distance Measuring Equipment: 

tHewlett-Packard 3800 A (lO.OOOft ) 20 00 
•tPrecision International Beetle ' 25 00 
fCubic DM-60 CuDitape Distance Meier (6,000 (t ) 25 00 
tHewlett-Packard 3805 Distance Meter (5.280 ft) 30.00 
tHewlett-Packard 3808 Distance Meter (32.800 It I 50 00 
tHewlen-Packard 3810 Total Station (5.280 fl ) 70 00 
tHewlett-Packard 3820 Total Station MB.-iOOfl ) 150.00 

•fK & E Autoranger wKfi Azimulh Base or mount for TneodOlile 30 00 
K & E Ranger III 40 00 
Cubic DM-20 Electrotapes—Two Units 40 00 

Positioning Equipment: 

• • Motorola Mmi-Ranger with two Coded Transponders 200 00 
Eacfi Additional Mmi-Ranger Coded Transponder 36 00 
Cul)ic DM-40 Autotape with Two Responders 300 00 
Aiitotape or Mini-Ranger Printer 15 00 
Ravtneon DE-719 Recording Fatfiometer 25,00 

Optical Surveying Equipment: 
•LietzTM-IA 1 or Wild T2 Theodolile 

(Direct reading Horizontal and Vertical to 1 . Sell Indexing Vertical Circlel 27.50 
•Lietz TM-6orTM-10C 10 Theodolite 

(Horizontal and vertical Estimation to T . Self Indexing Vertical Circte) 20 00 
•LietrTM-20C 20' Theodolite 

{Horizontal anij Vertical Estimation to 3 . Self indexing Vertical Circle) 17.50 
•LielzT-60D 60' Theodolite 

(Horizontal and Vertical Estimation to 6 . Self indexing Vertical Circle! 16.50 
*L)et2TS-20 60" Theodolite 

(Estimation to 20" Horizontal, 1 Vertical) 12 50 
•Leitz BT-20A 20' or Geotec T-24 Optical Plummet Transit 9.50 
•Eagle 6''. (20 Surveyors Transit) 6.00 

Atter 10 Days After 90 Days 
per day per day 

(or 30 Day Minimum) 

12 00 
15.00 
15 00 
18.00 
30 00 
42 00 
90 00 
18 00 
24 00 
24 00 

105 00 
18 00 

150 00 
6 00 

15 00 

16 50 

1200 

10 50 

9 90 

7 50 
5 70 
3.60 
2,70 
450 
3.30 
2 70 
1.80 

•Eagle 4 (1 Construction Transit) 4.50 
•Lettz B-1 Engineers Precision Automatic Level 7.50 
•Lietz B2-A Engineers Automatic Level 5.50 
•Lietz C3-A Engineers Automatic Level 4.50 
•Lielz B-4 Contractors Automatic Level 3,00 

Miscellaneous: 
•Lietz #7312-45 Traverse Set 6 00 
•Magnetic Locator. Schonstedt ^00 
Spectra-Physics LT-3 Laser Transitlile with Fan Beam attachment 20 00 
Spectra-Physics 611 Laser on 20'' Transit 15 00 

•American Paulin Model M-2 Surveying Altimetei — 0 to 10,000 feet. 2 foot graduation 4 00 
•Kern #173 W Tnpod with ^ x 11 Adaptor 2 00 
•Lietz #7512-52 or Equal Wide Frame ^ ' x 11 Tripod 1 00 
•Lietz #7311-35 or Wild GDF-6 Tribrach with Optical Plummet 2.00 
•Lietz #7311-38 Tribrach Prism Adaptor 50 
•Retro-Ray Single Prism Assembly (round) 1 00 
•Retro-Ray Triple Prism Assembly (round) 2 50 
•Retro-Ray TiltinQ Single Prism Assembly (round) 1 50 
•Retro-Ray Tilting Single Prism Assembly (lateral) 1,50 
•Retro-Ray Tilting Triple Pnsm Assembly (lateral) 3 50 

NOTE: For SO-day minimum contract rate, disregard "Ist 10 days" column above, 
"New and used equipment available tor purchase Oplion lo purchase mlDrmalion in rental agreemeni Addilional equipment available 
tor rem or purchase—information on request Authorized Lietz Lutkin. Geotec David White. Retro-Ray distributors 

tAll short-range E D M units are supplied with power supply altimeter thermometer and one single pnsm assembly 
We purchase used surveying equipment. Call us lor a quote. 
Lessee pays all round trip shipping charges on tented equipment Rental charges commence or the day the eouipmenl leaves Lewis & 
Lewis and terminates on the day the equipment is returned or shipped tor return !o same Lewis & Lewis oHice from Lessee s location 
Rates lor longer penoOs available on request Rates suDieci to change without notice 

3 60 
2 40 

12 00 
900 
2 40 
t 20 

60 
1 20 

30 
60 

1 50 
90 
90 

2 10 

8.00 
10 00 
10 00 
12.00 
20 00 
28 00 
60.00 
12 00 
16 00 
16 00 

70 00 
12 00 

100 00 
4 00 

10 00 

11 00 

8 00 

7 00 

6 60 

5 00 
3 80 
2 40 
1 80 
3 00 
2 20 
1 80 
1 20 

2 40 
1 60 
800 
600 
1 60 

80 
40 
80 
20 
40 

1 00 
60 
60 

1 40 

Lewis & Lewis surveying e q u i p m e n t 
1600 Callens Rd , P.O Box 820 Ventura, CA 93001 • (805) 644-7405 Anytime 

CALL TOLL-FREE, (800) 235-3377 (encept Calitornia, Alaska, Hawaii) • TELEX 659254 (ANS 8K: NAV SVC VNTfl) 



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 education is a 
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, Caliiornia, 
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 Calfornia Conference in Sacramento, California, 

The workshop will be on Thursday, October 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. 
Enrollment 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 
Memo Park, CA 94025 

Co-chairmen: Lee W. Aggers & Lewis R. Nichols 
345 Middlefield Road, Menio 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: C 

^Dependable Maintenance (^ 
or Repair Service 

0^ Supplies 

0 Rental Instruments 

0 Prompt Reliable Service 
at Reasonable Prices 

:">} 

< 

•:N 
r^ 

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 
San Jose, California 95112 
(408) 295-7500 

13115 South Broadway 
Los Angeles, California 90061 
(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 CaUfornia 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 
[5J; 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 13]; 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 [ij; 
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, prehminary, and 
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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 onehalf 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 IB. 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^H 
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 facihties. CCSF also 
has many major items of surveying 
equipment including Theodolites 
and modern transits, engineer's tran­
sits, levels, AUdades, 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 
1 

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 pubhc and private 
organizations. We've had 10 females 
in the 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 eliminate 
Unfortunately this can be applied (I 
some important engineering pro­
grams (viz. Monterey Peninsula Col­
lege). For two years in succession 
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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 
idustrial experience at the current 

Talaries. 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 

I^Wiould 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 

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, I 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 eUmination 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. 
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