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sociation, Inc. The California Surveyor is an open forum for all surveyors,
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' Incorporation of the California Land Surveyors Association, Inc. and
its stated aims and objectives, which read:
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tion’ does hereby dedicate itself to the promotion and protection of the
profession of land surveying as a social and economic influence vital
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} veying, to promote and maintain the highest possible standards of pro-
| fessional ethics and practices, to promote professional uniformity, to
| promote public faith and dependence in the Land Surveyors and their
work.”
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From the 1994 President

s the new year begins, I find
Amyself behind the eight ball on

some of the things I had
planned to have underway by now.
With your help, I may be able to ac-
complish them yet.

This will be a busy year for us in
CLSA. My New Year's resolution is to
get the organization back to basics.
CLSA has in the past, been guilty of
taking on more projects than it was ca-
pable of accomplishing. The organiza-
tion may have prioritized some of
these projects incorrectly — and as a
result, suffered from the slings and ar-
rows of some of our more vocal mem-
bers. I want you all to know I have ob-

erved the most conscientious group

’yf people you could ever want to meet

in CLSA. We are not all infallible.
Sometimes we make mistakes.

For the New Year, I want to strive
to make the surveying profession a
better one in spite of these minor set-
backs.

In the last few years that [ have been
an officer in CLSA, I've traveled
throughout the State, attending chap-
ter, regional and state meetings. ['ve
been privileged to hear some great
things about our organization and
some not so good things as well. We
have our critics as well as our support-
ers. | feel qualified to put this research
to good use for the organization. [ want
to provide the leadership to make
CLSA the best professional organiza-
tion it can be.

The original goal of this organiza-
tion, was and still is to make the sur-
veying profession better for all survey-
ors in California. In my travels, I found
we could benefit most by improving
communication. The state organiza-
tion needs to communicate with the

hapters better, and the chapters
should improve communications with
| the state. Sometimes we forget that we
are a group of representatives deter-

o

HAPPY 1994!

By Kurtis K. Hoehn, P.L.S.

mining what is relevant for all our
members. The general membership
needs to communicate their views and
opinions to their elected repre-
sentatives. Without the general mem-
bership letting their representatives
know how the state and local chapters
are doing, communication breaks
down.

In my travels, |
found we could
benefit most by
improving
communication

CLSA gets together with engineers
and government officials to work with
them and let them know when our
goals are incongruent. We should be
proud of the successful track record
we've earned for improving condi-
tions for the general public as well as
the surveying profession. We've ac-
complished this using the system;
either through legislation or by educat-
ing the populous.

In the last few years as an officer in
CLSA, I have seen letters written to the
president voicing concerns over a vari-
ety of positions CLSA has taken. These
communiqués were a revelation to me.
They underscore why we spend the
energy to organize and use our collec-
tive voice to improve laws and regula-
tions pertaining to surveying. The con-
cerns were plausible, of course. What
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bothered me though, is so many of the
authors didn’t belong to either the lo-
cal or state CLSA. The only reason they
wrote was they were finally personally
affected by the stand or position taken
by our organization.

Get involved!

If you believe strongly enough
about something, don’t just fire off a
letter and complain. Get involved! Let
your opinions be known by joining
your local chapter, and the state or-
ganization.

I began by making my New Year’s
resolutions. I'd like to take them a step
further by requesting that the board of
directors take on the responsibilities of
their positions and represent their con-
stituency with the respect deserved a
professional organization. Commit-
tees should also perform their duties
with due diligence and hold up their
end of the bargain; like turning in re-
quired reports and letting people
know what's going on in their areas.

[ have planned an orientation meet-
ing of all new board members (and old
board members, if interested) to com-
municate what will be expected of
them and what is available at the cen-
tral office for their use and reference.
The chapter and state members are
paying to have us represent them.
Let’s give them what they expect.

We all need to insure that we are
communicating with each other and
focus on improving this skill. Without
this two-way dialogue, we could miss
important ideas and concerns of our
individual members. @
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Letters To The Editor

B CURTIS M BROWN
SCHOLARSHIP AWARDED

The California Land Surveyors As-
sociation, San Diego Chapter, is
pleased to announce they have
awarded their Curtis M. Brown Schol-
arship of $1,000 to Jon Drake, a senior
at California State Polytechnic Univer-
sity, Pomona.

The Curtis M. Brown Memorial
Scholarship Fund was established in
1989 in honor of the Chapter’s long-
time member, Curtis M. Brown, a well-
known surveyor and author. The
scholarship is intended to aid and
award a student enrolled in a four year
institution, or in a community college
with the intent to attend a four-year in-
stitution, majoring in surveying or sur-
veying engineering. The Scholarship
Committee not only reviews the aca-
demic and financial status of appli-
cants but also considers their activities
and involvement in the surveying pro-
fession.

Jon Drake is a full-time surveying
engineering student with a GPA of
3.91. His interest and involvement in
surveying began with his work as an
engineering aide for the County of Or-
ange Survey Division. He continues to
work in the summers as a land sur-
veyor trainee with the Bureau of Land
Management. He is a student member
of the American Congress on Survey-
ing and Mapping and the secretary of
Cal Poly’s student chapter of the Cali-
fornia Land Surveyors Association.

Jon is a member of the National
Honor Society of Phi Kappa Phi and of
the Tau Beta Pi National Engineering
Honor Society. His goal is to complete
his bachelor’s degree program and re-
turn to the work force to gain the addi-
tional experience required to seek reg-
istration as a Professional Land
Surveyor.

BETH SWERSIE
San Diego Chapter, CLSA
Education Committee Chairperson

B LETTER TO AMERICAN
CONGRESS ON SURVEY-
ING AND MAPPING

[Editor’s Note : This letter was sent to
ACSM and distributed by NSPS to all the
affiliate newsletters]

I'have just completed my first ALTA
survey. [ am writing because I feel that
the standards and methods specified
are faulty and inapplicable. The gen-
eral requirements seem reasonable,
but the specifications for accuracy
would, in most cases, simply not apply.

The as-built survey of a parcel of
land is generally not accomplished by
doing a control traverse, especially not
one with long legs as specified. The

It is patently absurd to
require that lines
shorter than a certain
length be measured
by chain

minimum length of measured dis-
tances which you specify is longer than
the entire width of the property which
I have just surveyed. The mapping of a
small parcel of land is best done by se-
lecting a few strategic control points
and using a total station to locate all
features, no matter how close or far.
This includes property corners as well
as improvements. Redundancy of
measurements is accomplished by
overlapping some of the shots from the
various control points, by taking direct
and reverse measurements of angles
and distances to property corners and
control points, and by comparing re-
cord and computed data.

Obtaining multiple sets of angles is
a useless and futile waste of time for a
small tract of land where the distances
are so short. An angular error of 20" is
of no consequence at all for most obser-

vations. Even for distances hundreds
or thousands of feet from the site, a di-
rect and reverse reading is all that is
needed. The reason is simple: The fure—.

ther away a monument is from th
property in question, the greater is the
effect of the angular error out at that
monument, but our property is not out |
at that monument—our property cor-
ners are close by. An error of 1/10 foot
in the calculated position of a monu-
ment 1000 feet away would result in an
error of only 1/100 foot for our 100 foot
wide parcel if that error were due to
angular error.

Since our parcels are usually small,
the lengths of the lines will necessarily
be short. The property corners will
generally be marked with rebars or
other monuments. Due to the actions
of man and nature, the exact positions
of property corners will never be
known. The position may be known to
an accuracy of less than 0.01 foot in
some downtown areas of cities, but for
most property corners, 0.05 foot is
about as close as we can expect a posi-
tion to be marked and maintained.
Getting a 5" angle to the approximate |
center of a slightly bent 5/8" rebar
forty feet away must be quite a chal-
lenge for those surveyors who are tak- .

ing your specifications seriously. Per-
haps the next update should require
that all rebars be straightened with a
properly calibrated sledge hammer.
For the survey which I have just com-
pleted, all of the property corners were
dependent on 1-1/2 inch aluminum
centerline caps flush with the asphalt
street. Originally there may have been
punch marks in the caps, but now they
are worn down, so that we had to esti-
mate the center of the caps for our con-
trol. Obviously there is a fixed error in-
volved which is not addressed by your
standards. To talk of one part in fifteen
thousand for such a survey is mean-
ingless.

It is patently absurd to require that
lines shorter than a certain length be
measured by chain. This is one issue
which needs to be aired and ham-
mered at until it disappears forever,
because the assumptions and reason-
ing are just plain wrong. Even in a very
precise control traverse the errors in
absolute positions of the monuments
are often quite large in comparison

CLSA / NALS ’94 Joint Conference - March 10 - 12, 1994 in Sparks, Nevada
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[
' with the 5mm error of an EDM meas-
urement. The concept of linear preci-
| sion, where a ratio of error to length is
bspecified for closure, is meaningful
only for traverses or surveys where
scalar error has enough magnitude to
make itself known above the various
‘ random errors which make up the in-
herent error of each measurement. We
seldom think in terms of linear preci-
sion for small surveys — the concept
does not apply. What is important is to
have a good idea of what fixed error is
acceptable. If you are staking a lot in a
subdivision and the length of the lot
line is 5 feet, it would be ridiculous to
think that some arbitrary standard for
linear precision would apply. For one
part in fifteen thousand you would
| need a microscope to set the rebar. To
refrain from using a total station on a
nearby point because of the 5mm error
inherent in EDM measurements, while
using it for longer distances doesn’t
make much sense or dollars. You are
going to have a comparable error in all
your shots whether they are long or
short.

In the case of an as-built survey,
where the main purpose is to locate the
| improvements and show distances to

the property lines, one should match

the accuracy of these distances to the
nature of the thing being located. Most
buildings are somewhat rough in their
| outer lines. Sometimes it is hard to say
| just what is the wall line of a building.

In my past surveys, I have expressed
' the building dimensions and the lot
line ties to the nearest tenth of a foot
and there has never been a problem.
The clients have never seemed con-
cerned with this level of accuracy and 1
believe that this is pretty much the ac-
cepted standard for all but the most
| stringent surveys in highly developed
| downtown areas. If our goal is to deter-
mine the location of improvements
with an accuracy of one tenth of a foot
with respect of the property lines, why
are we pretending that we are doing a
1:15,000 control survey. To require bet-
ter accuracy might be appropriate for
Madison Avenue, but for a lot with a
dilapidated apartment building in
| Spenard, Alaska you can not justify

splitting hairs.
| The trouble with your standards is

that they are out of touch with reality.

They do not address the real areas of

concern— areas of real potential prob-
lems and liability with which we are all
familiar. The surveyor is held to an ar-
| bitrary and artificial set of rules which
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can not possibly be observed, and
which totally ignore many areas which
should be addressed. The easiest
course of action would be to just stamp
and sign the drawings, collect the fee,
and not rock the boat. It is hard to
know what to do. I feel that ACSM is
working against our interests by enter-
ing into such an agreement. There is no
protection from liability for the sur-
veyor, only for the title companies.
Given the unrealistic requirements of
the agreement, any surveyor would be
left wide open to attack by lawyers. It
is hard for me to justify further support
of ACSM, but also seems counterpro-
ductive to resign.

What should be done?

WILLIAM D. FLEMING
Fleming Surveying Services
Anchorage, Alaska

B NCEES RECORDS
VERIFICATION PROGRAM
The NCEES Records Verification
Program provides and serves as a veri-
fying agency for the Professional Engi-
neer or Professional Land Surveyor
who is seeking multiple state registra-
tion and who meets the requirement of
holding a current registration with at
least one registration board. Through
this program, the Council verifies and
houses the Record Holder’s file which
contains their college transcripts, regis-
tration information, professional engi-

neer references and employment veri-
fications. When registration in addi-
tional states is needed, a copy of the
NCEES Record can be transmitted to
other registration authorities with a
written release.

The intent of the program is to re-
duce the amount of paperwork re-
quired by the registrant at such time as
they choose to become registered in an-
other state.

Licensure is not guaranteed based
on the Council Record, as this is a dis-
tinctive function of the registration

board. NCEES merely functions as a |

centralized recordkeeping service for
the convenience of the professional
who seeks multiple state registration.
The Council Record is designed to be a

recognized and reliable source of infor- |

mation for review.

Further information concerning the
program can be obtained by contacting
the NCEES Records Department.

NCEES

PO Box 1686

Clemson SC 29633-1686
Telephone: (803) 654-6824, Ext. 223

B BLM PLAT APPROVALS

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

TP/RG/MER Approval  Type of Survey/Plat
- . Date B
T.2S, R. 26 E., MDM 04/05/93 Dependent Resurvey and
Metes-and-Bounds Survey
T.43N.,R. 1E,MDM  04/07/93 Dependent Resurvey, Subdivision
and Metes-and-Bounds Survey
TI1IN,R.9E,MDM 05/13/93 Supplemental Plat of Section 12
T.18 N, R. 10 E, MDM 06/08/93 Corrective Dependent Resurvey
T.3S,R. 14 E,SBM 07/23/93 Dependent Resurvey, Retracement
and Metes-and-Bounds Survey
T.8S,R.21E,MDM  08/13/93 Supplemental Plat, E 1/2 Sec 32
and the W 1/2 Sec 33
T.13S, R. 19 E., SBM 08/18/93 Dependent Resurvey and Survey
T10N,R.9W,MDM 09/01/93 Corrective Dependent Resurvey
T.17S5.,,R. 13 E.,SBM 09/01/93 Dependent Resurvey and Subdivision
T21N,R.5E, MDM 09/13/93 Dependent Resurvey and Subdivision
T.7N.,R.3W, SBM 09/14/93 Supplemental Plat of Sec 20
T.7N., R.3W., SBM 09/14/93 Supplemental Plat of Secs. 3 & 4
T.6 N, R.3W., SBM 09/14/93 Supplemental Plat, W 1/2 Sec 6 and
the NW 1/4 Sec 7
T.1S,R. 19 W, SBM 09/27/93 Dependent Resurvey and Survey
T.45N,R.8W,MDM (09/27/93 Supplemental Plat, E 1/2 Sec 24
T.16 N,R.9W, MDM (9/30/93 Dependent Resurvey
CLIFFORD A. ROBINSON Chief, Branch of Cadastral Survey @
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News Highlights

B IRWA FORMS SURVEYING
COMMITTEE

International Right of Way Associa-
tion, the association serving profes-
sionals employed in all aspects of
right-of-way activities, has formed an
ad hoc committee representing that
segment of the right-of-way industry
principally involved in surveying. The
new committee, known as the Interna-
tional Surveying Committee (ISC), was
established by IRWA'’s International
Executive Committee (IEC) at the asso-
ciation’s 1993 International Education
Seminar in Calgary, Alberta, (Canada)
to determine the interest and support
for a permanent surveying industry
committee in IRWA.

The ISC will be chaired by IRWA In-
ternational Secretary Woodrow W.
Pemberton, Jr., SR/WA. The new com-
mittee will report directly to the IEC,
and will begin to develop plans for the
formation of a surveying industry
committee within each of the associa-
tion’s 75 chapters. The ISC will also
identify surveying topics, speakers
and exhibitors for the association’s
40th International Education Seminar
on June 26-30, 1994 in Pittsburgh,
Pennsylvania.

In addition to opportunities for par-
ticipation at the chapter level, IRWA
members who are Professional Land
Surveyors will be encouraged to share
their experience of the value of IRWA
membership with potential clients and
custodians of land information, and to
submit technical feature articles for
publication in IRWA’s professional
journal, Right of Way.

For more information about the
benefits of membership, contact IRWA
Headquarters, 13650 S. Gramercy
Place, Gardena, CA 90249; phone (310)
538-0233, or Fax (310) 538-1471. To
speak with a land surveyor member of
the ISC, call Don Bender, SR/WA, in
Los Angeles (213) 481-6748; Al He-
brank in Washington State, (206) 447-
1729; or Ron Williams, SR /WA, in West
Virginia (304) 343-4202. In Canada, call
Land Surveyor Committee members
Walter Carbis in Ontario (416) 798-8606

| or Bernie McKenna in Alberta (403)

8

245-4711.

B GEORGE HARLAN DYE
(1916 - 1993)

G. Harlan Dye, a land surveyor and
owner of the former firm of Dye Sur-
veying, Inc. in Lemon Grove, passed
on to a better life on October 1, 1993.

Mr. Dye was born in Enid, Okla-
homa where he graduated from high
school in 1932. Two years later, he
headed west to San Diego where his
first job was as a firefighter. He later
took a job building aircraft at Consoli-
dated Aircraft until 1948. While work-
ing at Consolidated, he first became in-
terested in land surveying via
correspondence courses.

After leaving Consolidated, his first
surveying job was with what was
called La Mesa - Spring Valley Water
Department (now Helix Water District)
where he soon advanced to the posi-
tion of party chief. Leaving Helix, he
joined the well known private land
surveying firm of Daniels, Brown and
Hall. After becoming licensed as aland
surveyor with that firm, in 1954, he es-
tablished his own firm called Dye Sur-
veying in Lemon Grove where he sur-
veyed property for land development
in Lemon Grove and Allied Gardens.

For six years beginning in the late
1950’s, he taught surveying and
mathematics at San Diego City College
to many young people who today are
actively practicing their profession in
the area.

His six children noted his enthusi-
asm for teaching and as a result, five of
them eventually earned their teaching
credentials.

Mr. Dye was a charter member of
CLSA, a Life Member of ACSM and a
Life Member of CCCE&LS where he
served as President of the San Diego
Chapter in 1981.

Aside from his interest in land sur-
veying, he was until his death, also an
active member of the Lemon Grove Ro-
tary Club where he served as President
in 1964 and again in 1982. He was also
an avid tennis player and a prominent
member of St. Martin’s Catholic
Church in La Mesa.

Mr. Dye will always be remembered
by his family, friends and fellow sur-
veyors as a man who had a great deal
of love and enthusiasm for his profes-
sion and was always willing to share
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his knowledge with the younger gen-
eration.

B RIVERSIDE CITY SURVEYOR

George Pierce Hutchinson, River-
side city surveyor for 24 years and a
Public Works Department employee
since 1962, died of a heart attack on Oc-
tober 23, 1993. A Riverside native, he
was 58 and a Riverside resident all his
life.

City Public Works Director Barry |
Beck, who knew Mr. Hutchinson 29
years and was his boss the past six
years said he was “probably one of the
nicest, most thoughtful, most intelli-
gent and most ethical employees the
city has ever seen.”

Mr. Hutchinson started with Public
Works as chief of party on the survey |
crew. As city surveyor, he was in |
charge of all city land records and all
surveying operations.

Mr. Hutchinson was a longtime
member of the California Land Sur-
veyors Association and served as Riv-
erside-San Bernardino Chapter Presi-
dent in 1990. He was a candidate for
the board of trustees of the Alvord Uni-
fied School District in 1979 and was a _
member of the Twinhill Elementar
School PTA five years. He wasa YMCA
Indian Guides member for five years
and received a service award for his |
work with the group in 1974 and 1975.
He was also a member of Take Off
Pounds Sensibly for 20 years.

Mr. Hutchinson is survived by his
wife, Alice; two sons, Bryan of Bella
Vista and John of Rialto; two daugh-
ters, Wendy Ortiz of Moreno Valley
and Robin Sharkey of Riverside; a
brother, William of Riverside and six
grandchildren.

M SENATE BILL 1209
SIGNED BY GOVERNOR

Coast Surveying, Inc. in Irvine was
the site of a special bill signing cere-
mony where Governor Pete Wilson
signed into law a bill which allows Cal-
trans greater flexibility in hiring pri- |
vate sector surveying and engineering
firms for highway related work.

Senator Marian Bergeson (R-New-
port Beach), the author of Senate Bill
1209, attended the festive ceremony
with Assembly Member Richard Katz
(D-Los Angeles), one of the bill’s prin-
cipal co-authors.

Continued on Page 15
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_ HISTORY, RELATIONSHIP & ANOMALIES

DATUMS & REFERENCE SYSTEMS:

© Copyright 1993 By Michael R. McGee, P.L.S.

ABSTRACT

With the advent of a fully operational Global Positioning System (GPS) constella-
tion in 1994, we can expect a surge in the momentum for GPS use. The applica-
tion of GPS by various kinds of users to measure spatial relationships will prolifer-
ate as a result of decreased equipment costs, user friendly software and the
development of high production methods. GPS is the future of surveying and un-
less you are retiring, it will soon become as much a part of your instrumentation
tool chest as the steel tape once was.

First order measurements of lines over 5 km (3 miles) in length will be made in
less than 5 minutes, any time of the day or night anywhere in the world where the
sky is visible, regardless of the weather. As a result, GPS is becoming feasible for
smaller projects when compared with conventional survey methods.

This technology confronts us with a two-fold problem. How should we collect and
process quality measurements, and knowing how, when and where these meas-
urements should be anchored? In other words, what coordinate system should we
use or which one to choose.

We hear acronyms referring to horizontal datums’ such as NAD27, NAD83, and
WGS84, vertical datums referred to as NGVD29 and NAVD88 and associated
terms such as the GRS80 reference ellipsoid and the geoid. Further confusing the
issues are the adjustments on NAD83 in 1986 and 1991, and the new adjustment
of the NGRS? What are the various reference systems referred to as the NGRS,
HPGN, HARN and VLBI?

Horizontal control (primarily triangulation stations) in the National Geodetic Ref-
erence System (NGRS) have three sets of similar coordinates that may vary as
much as 300 feet. If you choose the wrong one, you will generate data that does
not serve the best use, or you could possibly find yourself in violation of state
statutes or local ordinances. You may find your measurements do not fit existing
control by several feet. A private surveyor may propose on a contract only to find
later that the nearest points planned for project control do not meet the project
requirements. If you represent a government agency writing an RFF, you may not
realize the intended long term benefits of your project.

HORIZONTAL DATUMS

he North American Datum of

I 1927 (NAD27), although not the
first, is the oldest continental
system in the United States. NAD27
was established in the 1930’s. The ori-
gin was based on the best known lati-
tude and longitude at the time, at sta-
tion Meades Ranch” in Kansas near the
center of the US. The system is based
on Clark’s Spheroid of 1866 and was
orientated to best fit the North Ameri-
can continent (see Figure 1) about sta-
tion Meades Ranch” with the azimuth
to station Waldo” held fixed. Initially, a
block adjustment of conventional
baseline and triangulation survey
measurements established coordinates
on 25,000 stations across the United
States with an average precision of
1:100,000. This framework of triangu-
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lation stations serve as monuments
that reference the datum for local use
and is known as

earth. During this era came the estab-
lishment of a world-wide net of Very
Long Baseline Interferometry (VLBI)
stations used to relate the observato-
ries around the world. The relation-
ship of the stations in this network
were determined using quasars (celes-
tial objects emitting radio waves) as
control points at infinite distance from
the earth and atomic clocks as the
measuring tape. Connecting distances
in this on-going system are measured
to a high degree of precision. With this
ability to span continents and the high
precision requirements to compute
space craft launches and orbits came
the need for a datum to fit the entire
world. This resulted, after several ear-
lier versions, in the present global Geo-
detic Reference System of 1980
(GRS80). GRS80 is an earth-centered-
earth-fixed ellipsoid of revolution that
best fits the global geoid (approximate
mean sea level surface discussed later
see Figure 1). The surface of the ellip-
soid is within 100 meters above or be-
low the geoid world wide and about 30
meters above the geoid in California.

Since the early 1960’s, instruments
using light and radio waves became
available to surveyors allowing very
precise measurements of distance.
With the use of these instruments, it
soon became apparent that not only
were there inconsistencies in the
NAD27 positions but the accuracy of
the system was no match for the meth-
ods and technology available to many
SUrveyors.

In the late 1970’s the National Geo-
detic Survey (NGS) formerly the
United States Coast & Geodetic Survey
(USC&GS) in conjunction with Canada
and Mexico in-

the National
Geodetic Refer-
ence System
(NGRS). Addi-
tional surveys
over the years
have been con-
strained to the
original pri-
mary network
through sup-

N
GRSBO/NADS3 Ellipeoid

THE GEOID, NAD27

itiated a pro-
ject to estab-
lish a new
horizontal da-
tum for North
America con-
sistent with
the world.
This new da-
tum adopted
the defining

GEOID

NAD27 Ellipsoid

plemental ad- AND GRSHO/NADAZ ELLIPSCID parameters of
justments in a the GRS80 el-
patchwork Figure # 1 lipsoid and is
manner leading titled the
to significant deficiencies. North American Datum of 1983
In the past 30 years, driven by the (NADS83) (see Figure 1).

demand of the space age, geodesists

and geophysists have learned a great

deal about the shape and mass of the Gontinged an the niext page
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Datums & Reference Systems...

Continued from Page 9

Inter continental high precision
traverses were measured with elec-
tronic distance instruments and con-
nections made to satellite and VLBI
stations. These new measurements
were combined with one-hundred and

| fifty years of measurements in block
adjustments to strengthen the NGRS
and remove inconsistencies associated
with NAD27. This adjustment estab-
lished positions on 250,000 stations in-
cluding the original 25,000.

NAD83 was introduced to the sur-
vey community in 1986 (referred to as
the 1986 adjustment of the 1983 Da-
tum). This resulted in two published
positions for those station in the NGRS
previously published with NAD27 val-
ues. The shift from NAD27 to NADS3
averages about 10 meters in latitude
and 100 meters in longitude in Califor-
nia. Current USGS quadrangle maps
indicate this shift in the lower left cor-
ner of the map. The majority of the shift
is due to the difference in the datum
definitions (origin and parameters)
and to a lesser extent, the distortions in
the network.

NAD27 and NADS83 are unrelated
because the datums have different ori-
gins & defining parameters and be-
cause the adjustments are comprised
of different kinds of measurements.
For this reason there is no direct (con-
stant) relationship between the two
systems even though they are refer-
enced to the same monuments in the
NGRS,

The World Geodetic System of 1984
(WGS84) is the most recent datum es-
tablished by the Department of De-
fense for the purpose of providing a
more accurate geodetic and gravita-
tional model for DoD navigation and
weapon systems. WGS84 is the basis
for the Global Positioning System and
all positions and vectors are referenced
to this datum.

The system is a three dimensional
orthogonal (all axis are perpendicular)
coordinate system in meters with the
origin of 0,0,0 located at the center of
mass of the earth. The X-Y plane coin-
cides with the earth’s equator with the
positive X axis through Greenwich,
England. The positive Y axis is at 90 de-
grees east longitude and the positive Z
axis points to the Earth’s mean North
Pole (BIH Conventional Terrestrial
Pole at epoch 1984.0). The defining el-
lipsoid parameter for the semi-major
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axis is the same as GRS80/NADS3;
however, the semi-minor axis (the dis-
tance from the equatorial plane to the
north or south pole of the ellipse) is
slightly different in the sixth decimal
place due to a difference of one term in
the definition of the gravity model.

The transformation from WGS84 to
GRS80/NADS3 is approximately a
translation of about one meter and a
rotation about all three axis of about
1/100 of a second. GPS measurements
are referenced to WGS84; however,
there is no practical difference in a
measurement taken in NADS83 or
WGS84 between the same points. This
difference may be ignored when a GP'S
vector is constrained to a monument in
the NGRS or HPGN.

GEOID & ELLIPSOID

The geoid is a theoretical irregular
surface that represents mean sea level
across the face of the earth as if it were
extended into the land masses. In a
more precise definition it is an equipo-
tential surface at sea level, meaning the
force of gravity is equal everywhere
(water does not flow). Surveyors are
particularly interested in measuring
elevations (orthometric heights) rela-
tive to this surface, which is done in
every day practice with differential or
trigonometric levels.

WGS84 and GRS80/NADS3 also
serve as vertical datums. The surface of
the ellipsoid of revolution has
a height of zero. The distance |
between the ellipsoidal sur- .
face and the geoid is the geoid o
separation (see Figure 2). In
California, the geoid is below
the ellipsoid about thirty me-
ters (geoid separation is nega-
tive). Therefore, along the
ocean shoreline the ellipsoi-
dal surface is about 100 feet
overhead. This separation
varies because of the irregu-
lar distribution of mass and
rotational forces causing vari-
ations in gravity potentials
(forces).

GPS measurements are related to
the ellipsoid which provides us with
accurate relative ellipsoidal height dif-
ferences between points on the earth’s
surface; however, GPS measurements
do not give us any information about
the orthometric height that would be
measured with a level (Orthometric
Height = Ellipsoid Height - Geoid
Separation) (see Figure 2). The rela-
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\
tionship to the geoidal surface can be |
modeled by including benchmarks |
with known elevations in the GPS sur- |
vey and/or by a NGS program called‘

Geoid93 that will calculate the geoida
separations in the NADS83 datum
based on an algorithm that accesses a
data base of gravity readings’.

VERTICAL DATUMS

The vertical datum predominately
in use is the National Geodetic Vertical
Datum of 1929. This datum is not mean
sea level or the geoid but could be
thought of as an early attempt to model
the geoid. The origin of NGVD29 is
zero based on an adjustment that dis-
torted the actual measurements by
constraining to local mean sea level at
26 tide stations along the east and west
coasts of the US, Canada and the Gulf
of Mexico. Numerous supplementary
adjustments have occurred over the
years conforming as much as possible
to the original network. Benchmark
monuments across the US serve as a
reference system for local use and are
considered part of the National Geo-
detic Reference System (NGRS). These
elevations are considered normal or-
thometric heights.

The new North American Vertica
Datum of 1988 (NAVDSS) has its origin
at a selected benchmark at Fathers
Point on the Saint Lawrence Seaway.
This choice was made to approximate
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the geoid, minimize the variation from
NGVD29 and thereby minimize the
impact on USGS mapping products
and conform to established interna-
tional treaties regarding shipping in
the Great Lakes. The adjustment wa-:i'

based on a new inter-continental net
work of first order leveling measure-
ments across the US and Canada re-
ferred to as the A” net (vertical
network). A free adjustment taking |
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into account the affects of gravity re-
sulted in Helmert Orthometric

- Heights” and what is considered a bet-
ter model of heights above the selected
geoid. The results of this adjustment
were published in 1991 and referenced
by the vertical benchmarks of the
NGRS.

There are 52,000 benchmarks in
California but only about 13,000 have
NAVDSS elevations available based on
new measurements. The remaining
benchmarks are planned to be in-
cluded in an adjustment of the old
measurements constrained to the A”
net. The completion date for this phase
is unknown and some benchmarks
may not be included. The validity of
such an adjustment given the history
of tectonic movement and subsidence
in California is questionable. Such an
adjustment may result in an accurate
position of where the monuments
used to be, not where they exist today.

The NGVD29 & NAVDS8 datums
are unrelated because they have differ-
ent origins, definitions of height and
measurements. For this reason there is
no direct (constant) relationship be-
tween the two systems even though
they may be referenced in some cases

to the same monuments in the NGRS".

In California, elevations based on

NAVD88 will be greater than NGVD29

by two to three feet from southern
California to northern California’.

HPGN REFERENCE FRAME

With the advent of GPS technology,
very high precision surveying over
long distances became accessible to the
surveying community. The 1986 ad-
justment on the NAD83 datum pro-
vided consistent positions for the
NGRS; however, many of the distor-
tions in the NAD27 measurements
were passed into the 1986 adjustment.
By the end of the 80’s it became appar-

| ent that constraining GPS measure-

ments to the NADB3-1986 adjusted po-

sitions of the NGRS might degrade the

everyday precision of GPS. Addition-

ally, many stations in the NGRS are not

| accessible or usable for GPS occupa-
tions.

The solution: a new reference sys-
tem utilizing high accuracy - high pre-
cision GPS measurements referred to
as the A” net (horizontal network) was
established on the North American
continent by the National Geodetic
Survey. The A” net adjustment was
constrained to the VLBI stations such
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that the integrity of the
GRS80/NADS83 datum as originally
fixed by the VLBI stations was retained
and remained fixed. The VLBI stations
are generally of Order AA”
(1:100,000,000 at the 95% level of confi-
dence). The A” network is generally of
Order A” (1:10,000,000 at the 95%
level).

A further densification of the A” net
is or will be completed on a state by
state basis. This densification is re-
ferred as the High Precision Geodetic
Network” (HPGN) and in some states
as the High Accuracy Reference Net-
work” (HARN). In California, Caltrans
working in a cooperative effort with
the NGS, performed the survey of the
HPGN. The HPGN was connected and
adjusted to fit AA”, A” and B” stations
in and near the state and is referred to
as the B” Order net (1:1,000,000 at the
95% level of confidence).

The California HPGN consists of
about 240 stations at an average spac-
ing of 80 km (50 miles) with very pre-
cise relationships to adjacent stations
in the order of 1-3 centimeters (0.03-
0.10 feet).

The adjustment of the HPGN was
published in 1992; however, it is re-
ferred to as the 1991 adjustment” (cor-
rectly as 1991.35) since the mean time
of the field observations occurred in
April 1991. Expect that in the future,
due to the high precision of GPS, that
regional adjustments will be time
tagged because the movement of the
Pacific Plate relative to the North
American Plate (2-3 centimeters per
year northwesterly) can now be meas-
ured and monitored.

Local Caltrans Districts and public
agencies are in the process of densify-
ing the primary HPGN network with
800+ First Order (1:100,000) stations
known as HPGN-D stations. The ac-
tual precision of the densification net-
work will probably exceed 1:500,000.
The HPGN and HPGN-D stations will
provide an accessible reference system
generally about every 10-15 miles
along highway corridors throughout
the state.

Existing first order or second order
horizontal control stations in the
NGRS were included in the HPGN
survey at about a 1 x 1 degree (latitude
& longitude) spacing. As a result,
about 100 of these stations now have
two NADS83 positions derived from
the 1986 adjustment and the 1991.35

Continued on Page 16
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Advanced Technologies

[Editor’s Note : The following introduc-
tion and report have been edited in the
pursuit of brevity and | apologize for
having to abridge this and future re-
ports. The purpose here is to allow the
surveying community the opportunity
to review and comment on the direction
of the California Geodetic Control
Committee. Those individuals inter-
ested in addressing the following re-
ports should contact Greg Helmer,
Committee Chair (address follows) for
complete copies of the reports.]

INTRODUCTION TO THE
CALIFORNIA GEODETIC
CONTROL COMMITTEE

A well understood axiom states that
progress necessitates change, and
the corollary to this is that change
promotes confusion. GPS and the
on-going spatial information revolu-
tion are the catalyst to just such a
chain of events that is occurring
within the surveying profession.
Faced with technological advance-
ments which on one hand provide
tremendous opportunity and im-
provement for geodetic surveying,
yet on the other hand press the limits
of understanding of physical geod-
esy, the California Geodetic Control
Committee (CGCC) has invested its
collective resources to help clarify
and document a path toward meet-
ing these challenges.

In late 1992, members of the Ad-
vanced Technologies Committee of
the California Land Surveyors Asso-
ciation began to discuss the need to
develop standards and specifica-
tions for high-production-type GPS
surveys. To initiate action, the com-
mittee held an informal meeting in
January 1993 at the annual Califor-
nia State University, Fresno Survey-
ing Engineering Conference. Vari-
ous GPS surveying issues were
discussed, including geodetic refer-
ence networks. As a result of this
meeting, a second meeting was held
in March 1993 at the annual CLSA
conference in San Diego to continue
discussions. At the March meeting,
the group established a formal Cali-
fornia Geodetic Control Committee
(CGCC) consisting of 15 members
from various public and private or-
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CALIFORNIA REFERENCE SYSTEM
(HORIZONTAL COMPONENT)
A PROPOSAL

OCTOBER 1993

fHE CALIFORNIA GEODETIC CONTROL COMMITTEE

ABSTRACT

Global Positioning System (GPS) technology and the expanding use of spatial information
for geographic infornmtimr systems (GISs) and other new uses of survey data are causing
momentous changes in surveying. These changes have created a critical need for a new,
statewide high-accuracy horizontal geodetic network for referencing spatial data. The ex-
isting network, the National Geodetic Reference System (NGRS), has served the nation
and California well, but it is not adequate for the horizontal referencing needs of the 21st

century.

To meet California’s long-term spatial referencing needs, it is proposed that a new, high-
accuracy horizontal geodetic network be established and maintained as the California Spa-
tial Rt.’f(’?’[’)lf(’ System” (CSRS). The CSRS will be California’s official horizontal reference
system for all surveying activities, including the only legal reference system for California
Coordinate System coordinate values after December 31,1999, The proposed 1,100-station
network is to be established and maintained through cooperative efforts involving fed-

eral/stateflocal agencies and private firms/individuals.

INTRODUCTION

Today, the surveying profession

is undergoing tremendous

changes; not only in technology

(technically), but also in data usage.

The primary causes of these changes

are. ..

¢ Advances in positioning technol-
ogy resulting from the Global Posi-
tioning System (GPS).

¢ Expanding use of spatial informa-
tion by new, emerging technologies,
many of which are not traditional
surveying activities; e. g. , fleet
management, vehicle routing, and
search and rescue.

e Budgetary constraints; private and
public, at all levels.

» Increased spatial information needs
for resource management, environ-
mental assessments, infrastructure
improvements, crustal motion stud-
ies, assessment of earthquake and
flood hazards, Geographic Infor-
mation Systems (GISs), etc. These
changes are demanding, and will
require the use of one, consis-
tent/accurate statewide, horizontal
spatial reference system for all sur-
veying activities. The use of unre-
lated local datums of varying accu-
racy standards and pre-GPS-
established reference networks is
rapidly becoming inadequate (and
unnecessary). Evidence of these de-
mands and changes are already ap-
parent: (a) various local agencies

have, or are considering, regula-
tions which require recorded sur-
veying documents to be referenced
to a specific network; (b) interest
and use of the California High Pre-
cision Geodetic Network (HPGN) is
expanding; (c) the Governor’s GIS
Task Force has recommended that
the California HPGN be used as the
foundation” for all future geo-
graphic information production
(GIS data); and (d) at the national
level, efforts are underway to estab-
lish a new, high-accuracy National
Spatial Reference System.

To be effective, a statewide spatial ref-

erence system must meet the follow-

ing essential criteria.

» Be part of an overall national spatial
referencing system.

« Sufficiently precise to meet nearly
all spatial positioning needs.

» Maintained systematically.

« Have readily accessible in-the-
ground” monuments and easy
availability of current, valid station
information.

« The needs for a clearly-defined and
well-maintained horizontal spatial
reference system are especially criti-
cal in California where crustal mo-
tions are prominent (a factor that is
insignificant in most states). It is not
practical to maintain the existing
geodetic horizontal control net-
works to GPS accuracy standards.
Instead, a small (in number of sta-
tions), well-maintained, high-accu-
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racy network that is suited for GPS
surveys is required.

e This document describes a new
horizontal California Spatial Refer-
ence System” and proposes that it
be systematically established and
maintained to meet California’s
horizontal-position referencing
needs of today and throughout the
21st century. (Note: Another Cali-
fornia Geodetic Control Committee
document will address the vertical-
position referencing needs. Possi-
bly, the same in-the-ground” monu-
ments will serve both horizontal
and vertical positioning needs. )

BACKGROUND
EXISTING GEODETIC CONTROL:

Currently, the recognized horizon-
tal geodetic control network (system)
within California is the National Geo-
detic Reference System (NGRS) which
includes 18,000 stations (9,000 of
which are first or second order). This
horizontal control system is the result
of many years of effort, dating back to
1807, by the National Geodetic Survey
(NGS) and its predecessor agencies to
establish, maintain, and improve the
national geodetic network. The NGRS,
which was established basically
through the use of traditional survey
methods (mostly triangulation for
horizontal positioning), has served the
nation and California well for many
years.

In the 1980's, NGS redefined the
horizontal datum for the NGRS, re-
placing the North American Datum of
1927 (NAD27) with the North Ameri-
can Datum of 1983 (NADS83). When the
new datum was established, the entire
network also was readjusted to im-
prove the horizontal accuracy of the
stations. The readjustment was com-
pleted in 1986. Thus, changes in station
coordinates from NAD27 to NADS3
were caused by both a datum change
and a new adjustment. Although the
NADS83 readjustment removed many
of the distortions and errors in the his-
torical NGRS network, this network
remains inadequate as a horizontal
control system for many GPS surveys
and today’s expanding spatial infor-
mation needs. The reasons are dis-
cussed under Issues”, below.

CALIFORNIA HIGH-ACCURACY
NETWORK:

In 1991/92, a high-accuracy (order
B), horizontal geodetic control net-
work, consisting of 238 stations, was
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established throughout California by
GPS survey methods. This network is
referred to as the California High-Pre-
cision Geodetic Network” (HPGN).
(Similar networks in other states are
often called High-Accuracy Reference
Networks” or HARNS. )

The California Department of
Transportation (Caltrans) sponsored
(funded) the establishment of the
HPGN. The actual survey efforts were
accomplished as a cooperative NGS
and Caltrans project with assistance
from various local agencies, universi-
ties, and private firms. HPGN stations
generally are located along transporta-
tion corridors and are spaced about 40
miles apart on a grid-like network.

The HPGN is not a new datum; the
datum remains NAD83. The HPGN is
a new adjustment of the HPGN sta-
tions (on NAD83) at the epoch date of
the HPGN surveys. The epoch date
represents the mean date of the GPS
data collection effort and is 1991. 35 for
the HPGN. The actual adjustment was
performed by NGS in 1992 and the re-
sults were published with a time tag of
NAD83(1992). About 100 stations in
the HPGN had existing NAD83(1986)
coordinates. Coordinate shifts for
these stations from NADS83(1986) to
NAD83(1992), which resulted from the
high-accuracy GPS survey, range from
zero to 1.3 meters with an average shift
of 0.3 meter.

NGS is in the process of adjusting
the 18,000 historical NGRS stations to
the HPGN.

CRUSTAL MOTIONS IN CALIFORNIA:

For much of California, the earth’s
surface (crust) is moving relative to the
other continental states. The crustal
motions are caused primarily by the
northwest movement of the Pacific tec-
tonic plate relative to the North Ameri-
can plate. Two types of motions occur:
(a) secular, which is a relatively con-
stant movement; and (b) episodic,
which is the sudden movement caused
by an earthquake.

Fortunately for California survey-
ors, the geophysical scientists have
been studying California’s crustal mo-
tions for a number of years and have
developed considerable knowledge re-
garding these motions. Schematic
maps have been developed which
show the estimated secular crustal mo-
tions throughout California. In some
areas, the secular motion exceeds five
centimeters per year (a meter in 20
years). The scientists also have learned

Continued from Page 12

ganizations. The Committee in-
cludes a broad representation of
California surveyors (GPS experi-
ence, organizational size, geographic
location, etc.).

Although the Committee offi-
cially is comprised of 15 members, all
interested California surveyors are
encouraged to participate in the ac-
tivities of the Committee. In fact, a
number of other surveyors actively
assist the Committee in developing
consensus positions, preparing pol-
icy /procedural documents, and
other Committee efforts.

Included herewith is a draft docu-
ment prepared by this committee to
further these goals. The “California
Spatial Reference System (Horizon-
tal Component)”, version 3.0 is a pro-
posal to establish an official geodetic
reference system for the state of Cali-
fornia. The horizontal component of
this system, as proposed by this
document, would be founded upon
the NAD83 datum and the California
High-Precision Geodetic Network
(HPGN). This is consistent with the
National Spatial Reference System
proposals and the California GIS
Task Force's 1993 report to the gover-
nor. This proposal also addresses the
incorporation of active GPS control
stations into the system, and defines
procedures for readjusting the net-
work, and time dating coordinates,
to accommodate secular and epi-
sodic motions of the earth’s crust.

The committee haas also prepared
a draft document titled “Specifica-
tions for High-Production GPS Sur-
veying Techniques”, version 1.02.
This is a supplement to the current
Federal Geodetic Control Subcom-
mittee’s “Geometric Geodetic Accu-
racy Standards and Specifications
For GPS Relative Positioning”, ver-
sion 5.0. The CGCC document pro-
vides a set of specifications to utilize
techniques such as intermittent kine-
matic, pseudo-static, fast ambiguity
(static) resolution, and ultra-high-
precision differential, to establish
geodetic quality control networks.

Within the activities of the CGCC

are the completion of other docu-
ments including the Vertical Compo-
nent of the California Spatial Refer-
ence System and guidelines for GPS
height determination. It is a goal of

Continued on the next page
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Continued from Page 13

this Committee that these efforts will
assist the surveying profession’s
progress into the information-based
society. Along the way this is certain
to stimulate the enthusiasm and
imagination of many, and the defi-
ance of others. This should be recog-
nized as a natural process in the dy-
namics of change.

The survey community is invited to critique
and make suggestions on the draft documents
and activities of the CGCC in writing or by
attending the next committee meeting to be
held at the Fresno Survey Conference January
29, 1994. To request copies of the latest ver-
sions of all three documents (please send
$5.00 to cover postage and copying) or sub-
mit comments and information to the com-
mittee write to Greg Helmer CGCC Chair at
14725 Alton Parkway, Irvine CA 92713-9739
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that, in general, an earthquake must
exceed a magnitude of six or seven to
cause significant episodic crustal mo-
tion. The Landers 7. 5 earthquake in
June 1992 displaced one California
HPGN monument nearly two meters.
Fortunately, studies have shown that
displacements caused by earthquakes
dissipate relatively quickly as the dis-
tance from the epicenter increases.

For most local surveys, the effects of
crustal motions usually can be ignored
(and in practice, are ignored). But,
crustal motions can become an impor-
tant consideration when the local sur-
vey data is used for other purposes;
e. g., the data is (a) incorporated into
geographic information data base, (b)
used as control for another survey, (b)
merged with data from another sur-
vey, and/or (d) used for current/his-
torical data comparisons. The impor-
tance of considering crustal motions
will increase as survey records and
data bases mature and new data is
mixed with historical data.

In addition, the effects of crustal
motions must be considered for high-
accuracy GPS surveys and long, east-
to-west GPS surveys.

NGS’s ROLE - PAST, FUTURE:

Until recently, NGS actively pro-
vided all required geodetic control
needs for the surveying profession.
Over 285,000 horizontal control sta-
tions have been established nation-
wide and are included in the NGRS.
Data for these stations is readily avail-
able from NGS’s National Geodetic In-
formation Center; but, as mentioned
previously, the historical NGRS is in-
adequate for the needs of today and in
the future.

Unfortunately, resources at the Fed-
eral level are not available to establish
and maintain a new horizontal refer-
ence system of sufficient accuracy,
density, and timely availability to ful-
fill today’s GPS surveying and spatial
referencing needs. Thus, NGS is for-
mulating various policies to guide the
development of a modern National
Spatial Reference System. Key prelimi-
nary policies, as expressed in the
March 24, 1993 draft of a Program De-
velopment Plan for a National Spatial
Reference System”, are summarized
below.

NGS resources are dedicated to the
establishment and maintenance of a
national network consisting of 1,300
very-high-accuracy stations at a 100-
kilometer spacing.

The states are to carry the load” to
establish and maintain a modern Na-
tional Spatial Reference System having
an estimated 25,000 high-accuracy sta-
tions (25-kilometer spacing in rural ar-
eas and 10-kilometer to 15-kilometer
spacing in urban areas).

NGS will work with state and local
governments and with other Federal
agencies to densify” the national net-
work to about 25,000 permanently-
monumented stations, as noted above,
by incorporating their surveys into the
national network.

ISSUES

The critical horizontal spatial refer-
encing issues challenging California’s
professional surveyors are as follows:

1. Inadequate Network Accuracy: Al-
though the historical NGRS was es-
tablished through exemplary sur-
vey efforts, most horizontal stations
within the NGRS are of insufficient
accuracy for today’s GPS survey
methods (except the HPGN sta-
tions). Routinely, GPS surveys ex-
ceed the accuracy of the controlling
NGRS stations which means high-
accuracy GPS surveys are adjusted
to less-accurate control.

2. Poor Station Location: The survey
methods used to establish the NGRS
required lines of sight” between sta-
tions; thus, many stations are located
on mountain peaks, tops of tall
buildings, or where towers are re-
quired for use. Asa result, numerous
NGRS stations are inaccessible and
unusable, or at best, inconvenient to
use.

3. Limited Network Maintenance: For
many years, NGS had an active pro-
gram to maintain the NGRS stations.
However, in recent years, budget
constraints have eliminated these
maintenance efforts. This reduced
maintenance effort, together with
normal construction activities and
other events, has resulted in many
stations being lost or destroyed.

4. No Established Crustal Motion Pro-
cedures: In addition to a mainte-
nance issue, California’s crustal mo-
tions require the development and
use of specific procedures for data
publication, coordinate notation,
and survey adjustments. Today,
these procedures are not estab-
lished.

5. Reduced NGS Assistance: NGS
does not have the resources to estab-

Continued on Page 16
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News Highﬁghls... Continued from Page 8

Without the passage of SB 1209 as
much as $1.5 billion worth of planned
highway projects could have been de-
layed greatly affecting minority- and
women-owned engineering, survey-
ing and construction inspection firms.

“Caltrans is required to earmark at
least 20% of all contract work for mi-
nority, women and disabled veteran
business owners,” said Ruel del Casti-
llo, President of Coast Surveying, Inc.
“With the court ruling banning con-
tracting out, our firm was looking at 15
cancelled contracts and had already
notified employees that we would be
cutting staff. This law means these peo-
ple will be back at work and contribut-
ing to the local economy.”

A recent Superior Court ruling had
essentially barred Caltrans from con-
tracting out with private surveying
and engineering firms, forcing the de-
partment to suspend or cancel existing
contracts. SB 1209 clarifies the legisla-
ture’s intentions and insures Caltrans’
ability to hire private-sector firms.

B 33rd ANNUAL SURVEYING

ENGINEERING CON-
FERENCE

The 33rd Annual Surveying Engi-
neering Conference at California State
University, Fresno has been scheduled
for 28 and 29 of January, 1994.

The conference will be held at the
Holiday Inn Convention Center in
downtown Fresno, California. The cost
for the conference will be $80.00 for
pre-registration. Prices for the lunch-
eon and dinner banquet will be deter-
mined at a later date. For additional in-
formation, please contact Professor
James K. Crossfield by phone at (209)
278-2889, by fax at (209) 278-6759, or by
writing to Professor Crossfield or
Timothy R. Case at: California State
University, Fresno, Department of
Civil and Surveying Engineering, 2320
East San Ramon Avenue, Fresno, CA
93740-0094.

B FUTURE EVENTS

15-19 August 1994. U.S. Army
Corps of Engineers Symposium on
Surveying, Mapping, Remote Sensing
and GIS. Marriott Hotel, New Orleans,
LA. Contact: Leonard P. Halphen, US.

Continued on Page 25
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Continued from Page 11

adjustment. Differences between the
1986 and the 1991 adjustments varies
from 0.02-1.31 meters (0.06-4.30 feet)
and averages 0.3 meters (1 foot). The
NGS s processing a new adjustment of
the NGRS by constraining the meas-
urements used in the 1986 adjustment
to the HPGN survey. This new adjust-
ment of the NGRS will be known as the
1991.35 adjustment” since that is the
date of the HPGN survey. This adjust-
ment will improve the relative accu-
racy of the positions of stations in the
NGRS with the origin of
GRS80/NADS3 datum and be consis-
tent with the positions published for
the HPGN. The precision between ad-
jacent stations in the NGRS will remain
relatively the same as the 1986 adjust-
ment and a traverse from an HPGN
station to a third order station will still
be limited in its classification to the
lower order station and its associated
NGRS network distortions’.

Since HPGN is constrained directly
orindirectly to the VLBI stations which
serve to define the origin and orienta-
tion of the GRS80/NADS83 datum,
then the HPGN also serves as a refer-
ence system for NADS3 ellipsoidal
heights.

CAVEAT SURVEYUS

Control stations take on different
values for different datums, and differ-
ent values are published on the same
datum for successive adjustments. If
you do not clearly understand when,
where and why you should choose a
particular datum and adjustment, then
you are apt to choose wrong and nul-
lify the accuracy and precision of GPS
measurements.

[Author’s note: This paper is based on a
presentation before the Central Coast
Chapter of the California Land Surveyors
Association in the Fall of 1992. The edito-
rial comments of Don D’Onotrio, Greg
Helmer and Elan McGee are greatly ap-
preciated.|

Michael R. McGee, PLS has over twenty
years experience, has served as State
President of the California Land Surveyors
Association and holds a Bachelor of Sci-
ence Degree in Surveying from the Cali-
fornia State University at Fresno. He offers
consulting services to surveyors and engi-
neers on boundary, geodetic and general
surveying problems, trains companies in
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the application of GPS technology and
works with attorneys as an expert witness.

Footnotes

'Datum: The mathematical model and parame-
ters that define and fix a coordinate system that
is realized by measurements between and posi-
tions assigned to a reference frame of physical
monuments.

A Corps of Engineers program known as Corp-
scon which incorporates the NGS program
Nadcon will approximate a translation from
one datum to the other and is available from the
NGS or California Land Surveyors Association.

'See GPS and Geoid90 the New Leveling Rod”
by Dennis Milbert published in February 1992
issue of GPS World.

A program known as Vertcon, available from
the NGS or CLSA will approximate a translation
from one datum to the other.

’See NAVDS8" by Greg Helmer,PLS published
in the Fall 1992 edition No.98 of the California
Surveyor and “Special Report, Results of the
General Adjustment of the North American Ver-
tical Datum of 1988" by David Zilkoski, John
Richards and Gary Young published in ACSM’s
Surveying & Land Information Systems,
Vol.52,No.3,1992.

“See California’s New High Precision Geodetic
Network” by Michael Stephens published in the
Fall 1992 edition No.9§ of the California Sur-
Veyor.

B e
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PROJECT COORDINATION

Michael R. McGee, PLS is experiencedin
assisting firms and agencies with “down
to earth” training. Leam how to plan and
organize a GPS Survey, run the software
and analyze the results. Understand da-
tums and concepts such as the geoid,
ellipsoid and what is actually measured.
Call for information and references or
how to estimate the feasibility of using
GPS on a project.
.0’
=0 On Site Seminars
*0 (IS and High Precision Surveys
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= Quality Control
&>
McGEE SURVEYING CONSULTING
5290 Overpass Road Ste. 107
Santa Barbara, CA 93111

Tel: (805) 964-3520
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Continued from Page 14
lish and maintain a new (modern)
horizontal, spatial reference system g
that meets the needs for local and '
regional surveys. Resources at the
national level will be focused on a
framework network (station spac-
ing 100 kilometers). The individual
states, in cooperation with NGS, are
to develop, establish, and maintain
a densified network that meets the
needs of the local surveyor. Refer
also to Background”, above.

RECOMMENDATION
(PROPOSAL)

To meet California’s horizontal
spatial referencing needs of to-
day and throughout the 21st cen-
tury, it is recommended that a California
Spatial Reference System (CSRS), con-
sisting of about 1,100 first-order or better
monumented stations, be developed,
established, and maintained, through
cooperative efforts involving NGS, state
and local agencies, and the private sec-
tor; and that this System be designated
as California’s official, and only, hori-
zontal spatial reference system for all
land surveying activities.

ASSOCIATE
LAND
SURVEYOR

$2,879 - 33,515 mo.
plus excellent benefits

This new position will be
responsible for examining
and reviewing maps and
plans, coordinating right-
of-way engineering func-
tions and supervising
field crew activities.

3 yrs. exp. in surveying
including 1 yr. exp. re-
viewing maps is desirable.
CA license required. Apply
by 1/20/94. For info. and
application contact:

Personnel Department
825 Fifth Street, Rm. 100
Eureka, CA 95501
(707) 445-7315
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CSRS RECOMMENDATION DETAILS
DEFINITION, STANDARDS, SPECIFICATIONS

Note: Although the described California Spatial Reference Systern
may serve both horizontal and vertical positioning needs, the fol-
lowing is limited to horizontal control.

1. Name: California Spatial Reference System (CSRS).
2. Definition: The CSRS is a high-accuracy, monumented geo-
detic spatial-reference network consisting of . ...
a. The California HPGN, about 240 stations, and
b. HPGN Densification Surveys, about 850 stations.
3. Status:
a. Offidal horizontal spatial reference system for California.
b. After December 31, 1999, only legal reference system for
California Coordinate System.
c.  Part of the National Spatial Reference System (NSRS).
4. Datum: NADS3.
5. Standards & Specifications:
a. HPGN - Order B or better (1:1,000,000).
b. HPGN Densification Surveys - First-order or better (1:100,.
000%). Actual accuracy ratios are expected to exceed
1:500,000.

The California Geodetic Control Committee will encourage

the FGCS to establish another accuracy order between first
and B.
"Reference: Federal Geodetic Control Subcommittee Geo-
metric Geodetic Accuracy Standards and Specifications for
Using GPS Relative Positioning Techniques”.

6. Reference Control Network:

a. HPGN - As specified by NGS.

b. HPGN Densification Surveys - The California HPGN.

7. Survey Method: GPS only.

8. Stations: See Appendix A for a tabulation of the proposed
CSRS stations (HPGN and HPGN densification).

a. _Monuments: Existing NGRS stations shall be used when
the requirements for stability, durability, and location are
met. New monuments shall conform to the following:
HPGN - NGS Class A Rod.

HPGN Densification Surveys - NGS Class B Rod.

b.  Final Spacing - About 25 kilometers (15 miles), rural areas;
10 to 15 kilometers (6 to 9 miles), urban areas.

c.  Location - Station locations shall be secure, accessible, sta-
ble, and GPS suitable.

ESTABLISHMENT:

Since the HPGN has been established, the following is lim-
ited to the establishment of the HPGN densification stations.
These stations will be established on a survey-by-survey ba-
sis as interest develops within an area and resources become
available.

1. Coordination/Review: The California NGS State Geodetic
Advisor shall coordinate the HPGN densification surveys
and perform the required on site” NGS reviews. The Advi-
sor also will provide assistance (advice) for densification
surveys.

2. Standards, Specifications, Procedures: See Description”,
above and the other applicable subsections in this section,
CSRS Recommendation Details”.

3. WhoInitiates: Any state orlocal agency, or private firm may
initiate a HPGN densification survey.

4. Who Accomplishes: The HPGN densification surveys shall
be accomplished through cooperative efforts involving
NGS, state and local agencies, and/or private firms. The
field efforts for the densification surveys shall be performed

Winter 1994

at the local level (state and local agencies, private firms, in-
dividual surveyors). Also, see subsection Adjustment”, be-
low.

5. Planning; Prior to planning the station locations, the lead

agency/firm should contact others who are interested in
geodetic control and determine their interest and support
for the proposed densification survey. Contacts should in-
clude various state and local agencies, local professional
surveying organizations, interested college/university sci-
entists, and local geodetic surveyors.

6. NGS Submittal: All HPGN densification surveys (CSRS .
surveys) shall be submitted to NGS, in the required format,
for inclusion in the National Spatial Reference System.

7. NGS On-Site Reviews: At a minimum, the following on-
site reviews shall be made by the California NGS State Geo-
detic Advisor for each HPGN densification survey.

Prior to constructing the monuments, a review of the net-
work schematic and observation schedules.

Prior to submittal of the survey to NGS for final processing,
a review of the on-site data quality checks, on-site adjust-
ments, observation data (log sheets, mark rubbings, raw
data files), station descriptions/recovery, initial required
blue-book files, and the project report.

8. References:

Federal Geodetic Control Subcommittee Geometric Geo-
detic Accuracy Standards and Specifications for Using GPS
Relative Positioning Techniques”.

California Department of Transportation (Caltrans) CA-
HPGN Densification Surveys”.

DATA PUBLICATION/DISTRIBUTION:

1. Epoch Dates:

a. When published, shown on a survey document, orincluded
in an electronic file, coordinate values for the National Spa-
tial Reference System (within California), CSRS, and Cali-
fornia Coordinate System shall be time-dated with an ep-
och date.

b. The epoch date shall be the time (date) the coordinates are
valid. See additional details under the subsections Adjust-
ment” and Statutes”, below.

2. Data Publication and Distribution:

a. NGS Publication and Distribution: The CSRS will be part of
the National Spatial Reference System; thus, NGS shall be
responsible for the integrity, publication, and distribution
of CSRS data in the same manner as other NGS data. Data
will be available from NGS's National Geodetic Informa-
tion Center, Silver Spring, Maryland.

b. Local Publication and Distribution: In addition to the NGS
data distribution efforts, the California Geodetic Control
Committee will pursue publication of the CSRS data in
hardcopy and electronic-media forms at the local level for
distribution (sale) to California surveyors. To minimize the
sale price, the data will be published by California Coordi-
nate Zones; i. e. , six publications. In addition to the NGS
Data Sheets, these publications also will include a to reach”
sketch for each station and a notice identifying the station’s
adopt-the-monument” sponsor (see below, Maintenance”).
It is anticipated that the local publication and distribution
of the USRS data will be accomplished through a California
professional surveying organization or a surveying book
distributor.

c.  Coordinate Values by Epoch: For each CSRS station,
the NGS station Data Sheets (or another document) shall

Continued on the next page
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show a listing of the geographic coordinate values, by ep-
och, that have been published for the station. (Alternative:
A tabulation which shows the shift that occurred at each
published epoch shall be published. ) The listings (or tabu-
lations) shall include, as a minimum, all published data
since the origin of the California HPGN or the applicable
HPGN densification survey.

3. Estimated Horizontal Crustal Motions:

a.  Document: NGS will continue to publish a map that shows,
in a schematic form, the estimated horizontal crustal mo-
tions for California. NGS also will periodically publish a
document that tabulates the specific estimated horizontal
crustal motion velocity and direction (numerical values)
for each CSRS station. These documents will include ex-
planatory notes and shall be revised as data from new sur-
veys become available.

b. Computer Program: NGS will continue to develop, main-
tain/update, and distribute (sell) to California surveyors a
stand-alone computer program for estimating the effects of
crustal motions. This program, which is named Horizontal
Time Dependent Positioning” (HTDP), estimates updated
coordinate and/or observation values, horizontal crustal
motion velocities, and station displacements. The HTDP
program shall be updated (refined) as data from new sur-
veys become available.

MAINTENANCE:

1. Coordination: The California NGS State Geodetic Advisor
shall coordinate the CSRS maintenance efforts.

2. Standards, Specifications, Procedures: All survey efforts
related to maintenance of the CSRS stations shall be per-
formed in accordance with the standards, specifications,
and procedures that were used to originally establish the
given station(s) and the procedures specified in this section,
SRS Recommendation Details”.

Note: Crustal motion resurveys will establish new coordi-
nates, having a new epoch, for all stations included in the
resurveys. See policy under Adjustments”, below

3. Who Accomplishes: The CSRS maintenance efforts shall be

accomplished through cooperative efforts involving NGS,
state and local agendies, private firms, and individual Cali-
fornia surveyors. See also Adopt A Monument” program,
below.

4. Annual Inspections: Each CSRS station shall be inspected
annually and a report made to the California NGS State
Geodetic Advisor. This effort shall be accomplished at the
local level (public agencies, private firms, and individual
surveyors).

5. Lost or Damaged Stations: Efforts to replace lost or dam-
aged CSRS stations should be initiated and completed as
soon as feasible after the need is discovered. The field effort
required to replace lost and damaged stations shall be ac-
complished at the local level (state and local agencies, pri-
vate firms, individual surveyors).

6. Crustal Motion Resurveys:

a. Earthquake (Episodic) Resurveys: After each major Califor-
nia earthquake, NGS shall determine, in cooperation with
the California Geodetic Control Committee and Califor-
nia’s geophysical scientists, the need for a resurvey and, if
required, the extent of the area to be resurveyed.

b. Accumulated Secular Motion Resurveys: Eventually, accu-

mulated secular crustal motions will distort the CSRS to the

extent that it does not meet the required network stand-
ards, especially for long east-west surveys and for survey
data that is to be correlated with other data referenced to
geodetic control on the North American tectonic plate.

¢.  Secular Motion Verification Surveys: The current HTDP
program has been developed primarily from non-GPS sur-
vey data. To maintain and improve the accuracy of the pro-
gram’s crustal motion estimates, high-accuracy surveys of
the network will be required periodically. The secular mo-
tion resurveys, as discussed above, will provide this infor-
mation. But, at times, it may be advantageous to improve
the HTDP program without adjusting the network. The
secular motion verification surveys will provide the re-
quired information to update the HTDP program, and pos-
sibly, allow the network to remain unchanged (coordinates
and epoch) for a longer period.

d.  Who Accomplishes: Crustal-motion-related surveys shall
be cooperative projects involving NGS, state and local
agencies, and/or private firms. NGS's field effort (resource
expenditures) shall include, at a minimum, that effort re-
quired for the very-high-accuracy, 1,300-station national
network. Generally, NGS shall perform all final data proc-
essing and adjustments for crustal-motion-related surveys.
See Adjustments”, below.

7. CSRS Adopt A Monument” Program: To aid in the main-
tenance efforts for the CSRS, the California Geodetic Con-
trol Committee will explore the feasibility of an Adopt A
Monument” program in which agencies, firms, and indi-
viduals can voluntarily assist in maintaining one or more
CSRS stations. The responsibilities of the sponsor fora CSRS
station will be as follows:

ADJUSTMENTS:

1. The California HPGN: Resurveys of HPGN stations will be
necessary to reestablished HPGN stations that are lost,
damaged, or displaced by earthquakes, and for periodic re-
adjustments to eliminate accumulated secular crustal mo-
tions. All HPGN resurveys shall be adjusted as directed by
NGS.

Major HPGN resurveys, such as those required for crustal
motions, will be referenced to stable (no crustal motion),
high-accuracy, horizontal control on the North American
tectonic plate; i. e. , National Spatial Reference System con-
trol. New coordinates, based on the resurvey results, will be
published for all stations in the resurvey, including those
not affected by crustal motion (except the controlling sta-
tions on the North American tectonic plate). The epoch of
the new coordinates will correspond to the mean date of the
data collection.

Minor HPGN resurveys, such as those required to replace
lost or damaged stations, shall be adjusted to adjacent order
B HPGN stations as specified for HPGN densification sur-
veys in the next subsection (except as otherwise noted be-
low). This adjustment procedure will be limited to surveys
involving 10 or fewer stations.

(Note: For small earthquake resurveys, an exception to the speci-
fied procedures for densification surveys shall be made. The epoch
date of the published coordinates shall correspond to the mean date
of the resurvey data collection; not the epoch date of the controlling
HPGN stations. The control data will be updated to the data col-
lection epoch by the HTDP program or other means approved by
NGS.)
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NGS will perform all final data processing and adjustments
for HPGN resurveys.

2. HPGN Densification Surveys: In general, HPGN densifi-

Co

col

cation surveys will be referenced to adjacent order B HPGN
stations. During the final adjustment, corrections will be ap-
plied to the observations for the estimated secular crustal
motions as directed by NGS. The epoch of the densification
surveys will be the epoch of the controlling HPGN stations.

| CONTINUOUS OPERATING GPS STATIONS:

ntinuous operating GPS stations are facilities that collect

GPS data on a continuous (24-hour) basis. Often, the data

lected is made available to others through electronic data

transfer means. A fee is charged for data from some facilities.

The primary benefits of continuous operating GI’S stations
are:
« Some continuous operating GPS stations can serve as GPS

receivers at known points for geodetic surveys. Poten-
tially, this could significantly reduce GPS equipment
needs (costs) for GPS surveys.

Continuous operating GPS stations provide data which
can be used to improve the accuracy of GIS-ty pe GPS sur-
veys, freeing up” geodetic-quality field receivers for other
surveys. Similarly, the accuracy and functionality of
hand-held GPS receivers can be improved.

The California Geodetic Control Committee (CGCC) recog-
nizes the benefits and expanding use of continuous operat-
ing GPS stations. The CGCC has initiated efforts to establish

standards, procedures, and guidelines for this evolving GI’S
survey methodology. Preliminary concepts and planned ef-

for

An

rec
ma

ts are listed below.
The CGCC will encourage owners of continuous operating
GPS stations to make their stations, CSRS stations; 1. e. ,
NADS3, first-order or better, NGS-published stations. The
required surveys and submittals to NGS might be a coop-
erative effort, involving the station owner and others. Pref-
erably, the epoch of the NAD83 coordinates shall be the ep-
och of the area’s CSRS stations.
Continuous operating GPS stations which are included in
the CSRS shall have a permanent monument (mark) or
other means to verify that the position of the GPS receiver
antenna has not changed. Reasonable accommodations
should be made to provide station access to surveyors using
the station, when necessary to resolve specific survey is-
sues.
In support of the expected expanding use of continuous op-
erating GPS stations, the CGCC will compile information
and encourage research into the following:

. a.  Guidelines for the establishing continuous operating, GP’S

stations (e. g. , receiver standards, data collection specifica-
tions, station accessibility and monumentation require-
ments [if any], electronic transmission standards and for-
mats, etc. ).

Standards and procedures for performing surveys that use
data from continuous operating GPS stations to establish
positions.

STATUTES:

other California Geodetic Control Committee document

is being prepared, by another subcommittee, to detail the

ommended legislation actions necessary to establish,
intain, and promote a California Spatial Reference Sys-
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tem.

To be an effective system, the following key actions will

be required.

Add statutes which define the National and California Spa-
tial Reference Systems.

Add a statute which names the CSRS as the official Califor-
nia horizontal spatial reference system.

Clarify and revise existing California Coordinate System
(CCS) statutes so that CCS coordinates must be based on
(direct ties to) at least two in the ground” monuments listed
below, after December 31, 1999.

a) National Spatial Reference System monuments.
b) California Spatial Reference System monuments.

o

Second order or better horizontal geodetic control monu-
ments shown on a subdivision map, official map, record of
survey, or any map filed with the County Surveyor by a
public officer, providing the monument coordinates (i) are
established by GPS methods in accordance with the appli-
cable Federal Geodetic Control Subcommittee standards
and specifications and (ii) are based on direct ties to two or
more National or California Spatial Reference monuments.

Note: Retain last sentence of Section 8813.

Prior to January 1, 2000, the California Geodetic Control
Committee and, hopefully, other professional surveying or-
ganizations will promote the use of the horizontal geodetic
control specified above.

Add a CCS provision which requires that documents using
CCS coordinates must state the epoch (date) that the coor-
dinate data is valid; i. e. , the basis of the coordinate data
shown.

Add a CCS provision which requires that the epoch for a
given survey’s CCS coordinates must be the epoch of the
published or recorded coordinates for one of the controlling
stations for that survey.

CURRENT STATUS (10/93):
1. The California HPGN: The California High-Precision Geo-

detic Network survey established 238, order B horizontal
control stations that are distributed throughout California
(see Appendix A). Field efforts for the HPGN were com-
pleted in 1991, and the station Data Sheets (final coordi-
nates) were published in August 1992 by NGS.

. HPGN Densification Surveys: In addition to the HPGN

stations, the proposed CSRS will include about 850, first-or-
der horizontal geodetic control stations (see Appendix A).
A number of surveys have already been initiated to estab-
lish these stations. To date, surveys are underway for ap-
proximately 300 HPGN densification stations. For addi-
tional information, refer to Appendix A.

Continued on the next page

EiL

CROSS LAND SURVEYING, INC.

Consulting Land Surveyors

Kl

GPS-Global Positioning System Surveys

Earl R. Cross, President
Calit. P.LS. 3242
Nevada R.L.S. 3623
Arizona R.L.S. 26052

2210 Mi. Pleasant Rd.
San Jose, Calif. 85148
(408) 274-7994
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SUMMARY & STATUS
CALIFORNIA SPATIAL REFERENCE SYSTEM - HORIZONTAL
(HPGN and HPGN Densification)
STATIONS AREA STATION HPGN DENSIFICATION STATUS
COUNTY HPGN  HPGN-D Total (sq.mi.) SPACING Underway Obs.Comp. Processing  Complete '
Alameda 2 10 12 825 8.3 10
Alpine 0 5 5 727 121
Amador 2 5 7 601 9.3 2
Butte 2 1 13 1,665 11.3 b
Calaveras 0 9 9 1,036 10.7 5
Colusa 1 7 8 1,156 12.0
Contra Costa 3 8 11 780 8.4 8
Del Norte 4 6 10 1,003 10.0
El Dorado 2 9 11 1,805 12.8
Fresno Vi 32 39 5,998 12.4 12
Glen 2 6 8 1,319 12.8
Humbolt 4 23 27 3,600 11.5
Imperial 8 18 26 4,597 13.3
Inyo 11 18 29 10,098 18.7
Kern 10 45 55 8,170 122 2
Kings 2 10 12 1,436 10.9 3 1
Lake 2 8 10 1,327 11.5 4
Lassen 7 18 25 4,690 13.6
Los Angeles 7 47 54 4,079 8.7 47
Madera 2 9 11 2,147 14.0 5
Marin 3 7 10 588 ] 7
Mariposa 1 7 8 1,461 13.5 5
Mendocino 5 28 33 3,510 10.3 2
Merced ) 2 13 15 2,008 11.6 1
Modoc 6 10 16 4,340 16.5
Mono 7 12 19 3,103 12.8 2
Monterey 11 19 30 3,324 10.5 19
Napa 1 5 6 797 11.5 5
Nevada 2 7 9 992 10.5 5 '
Orange 3 15 18 785 6.6 15
Placer 4 6 10 1,507 123 1
Plumas 4 8 12 2,618 14.8
Riverside 13 38 51 7,243 11.9 9 2
Sacramento 1 8 9 1,015 10.6 1
San Benito 0 7 7 1,397 14.1 7
San Bernardino 23 61 84 20,164 15.5 2
San Diego 9 42 51 4,281 92 3 1 22
San Francisco 1 0 1 91 9.5
San Joaquin 3 13 16 1,436 9.5 7 -
San Luis Obispo 5 27 32 3,326 10.2 27
San Mateo 1 & 7 531 8.7 1
Santa Barbara 7 19 26 2,745 10.3 18 1
Santa Clara 4 22 26 1,316 71 22
Santa Cruz 1 5 6 440 8.6 )
Shasta 8 16 24 3,850 12.7
Sierra 0 7 7 959 1147
Siskiyou 10 18 28 6,318 15.0
Solano 2 8 10 872 9.3 2
Sonoma 3 17 20 1,598 89 17
Stanislaus 3 9 12 1,521 11:3 2
Sutter 1 4 5 607 11.0 3
Tehama Z 10 12 2,976 15.7
Trinity 3 14 17 3,223 13.8
Tulare ) 5 17 22 4,845 148 4 5 1
Tuolumne 2 13 15 2,293 124 2
Ventura 3 18 21 1,864 9.4 18
Yolo 1 7 8 1,034 114
Yuba - 0 3 3 639 14.6 4 ) \
TOTAL 238 850 1,088 158,693 12.1 25 160 138 24 ‘
Note: For HPGN densification surveys that are not completed, the HPGN-D station count is an estimate. @ |
B . : 1
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The lowest priced o
o ® TSP GUN’° D-
I @l: c-l,N Ruggedly b:i:nd easy to.use, the D-50 is ideal

- for distances up to 1,700 feet and for use in confined
spaces. For longer distances, Nikon offers the
tOtaI Statl on TOP GUN A-Series with exclusive Lumi-Guide red
h tracking light. TOP GUN total stations feature world-

renowned Nikon optics which provide

exceptionally bright, clear images for
highly accurate distance and angle
measurements.

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

For a demonstration, call:

1-800-231-3577
Nikon

SURVEYING INSTRUMENTS

Do you think an AutoCAD dealer should actually know
something about surveying and engineering?

No matter where you buy it, AutoCAD will be a significant investment. You can call dealers until your ear drops
off, and there will always be another one out there willing to give you a couple bucks off your lowest quote. If you
want the best return on your AutoCAD investment, you should look for a dealer who will offer you more than a box
of diskettes and manuals for your money.

If you really want the money you spend on AutoCAD to be an investment in productivity, call Delta Engineering
Systems, the AutoCAD dealer who specializes in AutoCAD for Land Surveyors and Civil Engineers. Do you know
another AutoCAD dealer who knows a Grading Plan from a Final Map, and who can help you over the phone when
you need to provide your client with a slope density map complete with a legend? Or who can explain to your CAD
technician why breaklines are important before you run a surface medel?

Our price might not be the lowest, but it will be competitive, and no dealer can touch our product knowledge and
technical support. Ask any of our over 100 users about us. If productivity is important, we encourage you to call
many AutoCAD dealers and ask important "How-To" questions before you buy. For surveyors and engineers who
want their AutoCAD investment to give them the best return, the answer in Delta.

4 DELTA

ENGINEERING SYSTEMS
P.O. Box 491888 - Redding, CA - 96049 SAN
* (916) 221-2994 - FAX (916) 221-0761 s
P AUTOCAD SOFTDESK

AUTHORIZED DEALER

APPLICATION SOFTWARE FOR ALTODESK
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Isn't It Time You Moved Up To

Today's Technology From Leica?

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

WILD GPS-System 200

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

WILD NA3000 Digital
Level

Precise leveling with speed,
accuracy, and automatic
recording.

WILD VIP Total Stations
Versatile, Individual, Pro-
grammable instruments to
make your fieldwork fast,

simple, and accurate.

WILD GPC1 Data
Terminal

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

Advanced technology at

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

| HASELBACH —

Burlingame, California 94010

In CA: (800) 462-8181
| SURVEYING (415) 348-7247

INSTRUMENTS




OINT
CONFERENCE

“New Thoughts and New Ideas” 9 9 4
MARCH 9-12, 1994 JOHN ASCUAGA'S NUGGET « SPARKS, NEVADA

PRELIMINARY PROGRAM

P WEDNESDAY, MARCH 9, 1994 SOCIAL ACTIVITIES
Lotted Sections Workshop Exhibitor Sponsored Cocktail Party

THURSDAY, MARCH 10, 1994 Scholarship Auction

int Luncheons
GPS Technology in Emergency Response and Damage Assessment Jeink Lanileons

Legal Aspects of Electronic Data Collection Dinner/Show
Preparation and Presentation of Proposal “Making the Short List”

Archeological Surveys LOCAL égTR?CThIOI\LS
Subdivision Map Act Update ling at nearby feii -
Nevada Water Rights . Casino Activities
FRIDAY, MARCH 11, 1994

3-D Control for the Golden Gate Bridge
Prescriptive Easements - Unwritten Rights

What You Should Know About Survey Certificates
Contracting and Subcontracting

Workman'’s Compensation

SATURDAY, MARCH 12, 1994 - '
. Mock Trail — Closing INFORMATION

Registration, Exhibits and General Conference Registration Office » P.O.Box 2722 « Santa Rosa, CA 95405 « Telephone: (707) 578-1130
Registration Material will be mailed in January
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My License is Better
Than Your License

By John R. Rinaldi Jr., P.L.-S. City Surveyor, Henderson, Nevada

ep, you read it right. My license
Yhas to be better than yours, be-

cause after all, on matters of in-
terpretation regarding information
that I want (or don’t want) shown on
Parcel Maps and Subdivision Plats,
what I say goes! I am the one whose
signature or approval you need in or-
der to record your Parcel Map or Sub-
division Plat - you know, the one that
your impatient client has been hound-
ing you about.

You could always raise an exception
and challenge me regarding the re-
quirements that I might impose, or
challenge my interpretation of a par-
ticular statute or ordinance. But why
would you? After all, if you did, think
of how angry your now very impatient
client will be given the additional de-
lay. Now assume for just a moment
that you raised an exception, and by
some remote chance you even won,
what do vou think would happen on
the next map you submitted. Talk
about winning the battle and losing the
war.

Does some of this ring a bell with
you or conger up some memories of
situations you’'ve remarkably lived
through? If it does, I feel for you. Hon-
estly stated, if this rings a bell with you
we both have a problem.

To be in a position such as mine is a
tremendous responsibility. It's kind of
like being judge and jury all wrapped
into one. I recognize that the decisions
that I make can have a serious effect on
you. It is therefore paramount that
someone in a position such as this be
not only technically competent, but
impartial, fair, reasonable and con-
scious of the effects that a decision can
have on you and your project. To be
technically competent to hold a posi-
tion such as this requires, I believe, a
broad background in land surveying;
one that provides exposure to the var-
ies aspects of the goals and needs of
developers and their consultants hired
to process their project through the ap-
proval process.

The California Surveyor

As I said, that person must be tech-
nically competent. He/she must be
well versed in the state laws and local
ordinances. But most importantly, that
person must be willing to listen and
evaluate the special situations that
arise. That's why it is important that
you take the time to make your con-
cerns known.

Go in and talk about a judgment or
interpretation that’s been made. In

Does some of this
ring a bell with you
or conger up some

memories of
situations you’ve
remarkably lived
through?

many cases, we come to better under-
stand your particular situation. Some-
times your concern can be incorpo-
rated with similar ones from other
consultants and possibly utilized to
propose a processing change or even a
statutory or ordinance amendment. So
you see, it's a process....for both of us.
In situations such as this, after
you've voiced your concern or ex-
plained your special situation, we are
often faced with making that ’judg-
ment call’ that you may dislike or even
find extremely objectionable. Bear in
mind that, if we must make this sort of
judgment call, we are employed by the
public, and I believe, obligated to ren-
der the opinion or judgment that offers
the most protection to the general pub-
lic. However, that opinion must be bal-
anced with the realities of the specific
situation at hand. Therefore, that opin-

ion must, at a minimum, not jeopard-
ize the public welfare.

And lastly, what about those picky”
comments that we make on your
maps? Who are we to tell you that your
lettering size is too small or that a par-
ticular dimensioning is unclear? Keep
in mind that we see hundreds of maps
each year. We aim for a certain amount
of consistency. This is done in an effort
not to rob you of your ability to explore
and apply the art of mapping. Instead
it is done in an effort to help ensure
that your maps are clear, legible for re-
production after microfilming, and
free (hopefully) of ambiguity in inter-
pretation. For example, spelling out
whether an easement being offered on
a map is intended to be public or pri-
vate or for the exclusive use of the City
or County is extremely important. I
have seen numerous maps that simply
indicated 20" wide easement.” Situ-
ations such as this have resulted in dis-
putes as to who can use it and for what
purpose. If the easement being offered
is intended to be private, it is even
more critical that you specify the party
that is to benefit from that easement. A
little explanation here can reduce or
eliminate the chances for alternate in-
terpretations in the future.

In closing, let me remind you of
what I said before. The preparation, re-
view and approval of maps and plats
used for instruments of conveyance is
a process. Be part of that process and
never hesitate to make your concerns
known. And finally, for the argument
of winning the battle and losing the
war,” I say....NOT A CHANCE.

(John Rinaldi is the survey, property and
right-of-way manager for the city of Hen-
derson, Nevada)

Printed with permission of the Nevada Traverse.

®
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News Hl‘ghhights... Continued from Page 15

Army Engineer District, New Orleans,
Attn: CELMN-ED-SS, PO Box 60267,
New Orleans, LA 70160-0267 [504-862-
1841, FAX: 504-862-1850]

. B NATIONWIDE HARN
PROGRAM EXPANSION IS
WELL UNDERWAY

The nationwide expansion of the
HARN (High Accuracy Reference Net-
work) program by the NGSD is well un-
derway. Progress is being made on a
state-by-state basis to allow the survey-
ing and mapping communities to take
full advantage of the technology revolu-
tion created by the Global Positioning
System (GPS) in combination with mod-
ern computing capabilities. The control
points of this network are usually located
from 25 to 100 kilometers (15 to 60 miles)
apart. These control points have North
American Datum of 1983 (NAD 83) hori-
zontal positions, with differential posi-
tions that are accurate locally at the 1 -3
cm level and absolute positions relative

to the NAD 83 coordinate system accu-

| rate to the 5 - 10 cm level.
| Since GPS has 3-dimensional capa-
’bility, HARN stations also have a verti-

cal coordinate (ellipsoid height) associ-
| ated with them. Ellipsoid heights can
be converted to orthometric heights,
the quantity obtained from leveling
surveys, using geoid height informa-
tion. NGSD currently publishes such
geoid information from the high-reso-
lution geoid height model known as
GEOID93. This geoid can provide 10
cm accuracy (one sigma) between
points spaced 100 km apart.
| The high-accuracy reference net-
| work is independent of the existing
horizontal reference network, but up-
‘ grades it. The existing reference net-
work in a state is linked to stations of
‘ the high-accuracy network at intervals
of 100 km or less. Using these connec-
tions, a complete readjustment of the
existing statewide reference network is
performed, holding fixed the high-ac-
curacy network positions. The result is
an upgraded, compatible higher accu-
‘ racy statewide reference network that
includes all of the existing network sta-
tions. Currently, HARN observations
have been completed in at least 100 km
spacing in 27 states. In 17 of these
states, densification to the 25 - 50 km
| level has been completed. Inquiries:
‘ William Strange, (301) 713-3222. @
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————— New STAR*NET Version 5 Least Squares!

Better Adjustments

For large 3D control networks or everyday 2D traverse

surveys we all do, STAR*NET's best-fit least squares
solution saves time and simplifies your jobs. With full

state plane support and outputs to your COGO, your
work is easier yet. And now our new DOS-Extended
StarNet-Plus sets new performance-capacity standards.

1-800-446-7848

Call today for free technical information on StarNel,

460 Blvd. Way, Oakland, CA 94610, 510-653-4836, Fax 510-653-2727

StarNet-Plus or StarLev, our Level Network Package, 100%
or to order $10 full-featured demo programs. Gua?mee
Q,
STARPLUS SOFTWARE, INC. Nodefustion
VISA/MC

Surveying Software H

N B

Two outstanding programs designed by a registered surveyor
Sfor office and field employees. Little or no computer or
surveying knowledge is required. These programs offer more
features and capabilities than other programs costing
hundreds more.

TRAVERSE Program Features. Graphically plotted on screen as
data is entered, automalic inlerseclions, inverse, compass & transit
correction, forced closure, coordinate rotation, side shot; 6 different
types of traversing; area calculated, R/W offsels calculated, scale
adjustable line or dot plot; prini (o printer or plotter, accepts Chains and
Varas, and many more exceptional features. Up to 1500 points may be
entered in any file and saved. Changes or corrections easily made.
SURVEY TOOLS Program Features: Horizontal, spiral, &
vertical curve stakeoul; sectional coordinate breakdown providing all
bearings, disiances, & coordinates down to 6 levels;, Three point
problems; curve through three points;, predetermined area; angle
balancing, Equal radius reverse curve solutions; and many other features.

Programs are menu driven and have an integrated help feature for each
menu. IBM compatible computer required. Programs updated annually.

Only $49.95 each or both just $69.95
(please specify 3.5" or 5.25" size diskettes and add $3.00 shipping and handling.)
WVF Sofiware
102 Concha Drive, Sebastian, FI. 32958

(407)388-5708
e e e e e e
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MOTOROLA
2-WAY RADIO
AUTHORIZED DEALER

MOTOROLA

WILLIAMS COMMUNICATIONS CO.

™ 795 FARMERS LN. STE.23 SANTA ROSA, CA 95405

with the new TRAXAR™ GPS
navigator from Motorola

* 6-channel recelver
* NMEA 0183 output
B (w/optional
/ bracket)

* Menu-driven for

easy operation

* 3-year limited
warranty
* Made in US.A.

TRAXAR

@ MOTOROLA

@ Motorola and TRAXAR are registered irademarks of Motorola, Inc.

5. Depariment of Defense has full control over the GPS syslem GPSreceNsﬂaeww
udaﬂonofposmonondvuodh«occuocmmi)opoﬂmom Defense imposed
Avallabliity. Molorola makes no claim or warranty 1o the avallability or accuracy of the
signats fransmitied.

Set your own | ==

course || Radu

* High or Low Power Modela Available
* Three Year Limied Warranty

dluy

707 523-0839

FAX 707 523-0878

SURV-KAP®

LANDMARK DISCOVERIES

<)
Aluminum
« Survey Markers for Rebar,
Concrete and Pipe,

« Concrete Markers
- Cast Brass

- Monuments, Fluted Stakes, Stainless Steel
» Delineator Posts, + Monuments
« Access Covers « Stakes

E\I'I?EOEG (etgﬁzlz'-g;n

1-800-445-5320
AND PRICE LIST FAX (602) 792-2030
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Carsonite®

- Boundary Stakes
« And Accessories

Permamark®
» Plastic Markers

or WRITE:

SURV-KAP

P.O. BOX 27367

TUCSON, ARIZONA 85726
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STAR*NET
LEAST SQUARES V5

Starplus Software, Inc. began shipping its
new STAR*NET Version 5 least squares
survey adjustment package. The en-
hanced version features many asked-for
additions including several new data
types, latitude and longitude entry and
output, support of “HP” notation for angu-
lar data, rescaling of adjusted coordinates
to ground, proportional weighting for ele-
vation differences, and user-defined earth
radius of curvature and refraction values
to name a few. A new “output” viewer pro-
vides lightning-fast navigation through ad-
justment results. An optional output file
lists differences between “provisional”
and “adjusted” coordinates critical for de-
formation surveys.

In addition, the company released its new
STAR*NET-PLUS adjustment package.
This special DOS-Extended edition of its
least squares program takes advantage of
the 32-bit architecture of the 386/486 to

’gain extraordinary capacity and speed.

With an ability to adjust networks having
several thousand coordinates in minutes,

‘ it is well suited for large township or
county remonumentation projects.

For more information, contact:

Ron Sawyer

STARPLUS SOFTWARE, INC.

460 Boulevard Way

Oakland, CA 94610

(800) 446-7848

(510) 653-4836

(510) 653-2727 Fax

New TopoSURF Program For
Digital Elevation Models

Thornwood, N.Y. — Carl Zeiss now offers
the TopoSURF program package for gener-
ating digital elevation models (DEM) from
digitized photo pairs. It uses image corre-
lation methods for identifying matching
photo points. A dense and precise grid-
type elevation model is derived from point
groups consisting of several hundred thou-
sand points.

| TopoSURF affords an elevation precision
. of about 0.01% of the flying height and a
production rate of 0.5 to 2 models per
hour. It can also handle cut-out areas, e.g.
densely built-up or wooded areas, and
slope breaks. The TopoSURF program rec-
ognizes and eliminates outliers on the

Press Releases

ground surface and provides automatic
quality control using statistical analysis.
TopoSURF program package can be inter-
faced with all Zeiss digital and analytical
photogrammetric systems.

New PHODIS Photogrammetric Digital
Image Processing System

Carl Zeiss has introduced PHODIS, a new
photogrammetric image processing sys-
tem for the production of digital orthopho-
tos. The system consists of hardware &
software modules which guide the user
from image digitization with the PS1 Pho-
toScan precision scanner to digital image
output with precision laser recorders.
PHODIS is designed to operate with a va-
riety of software programs, including the
TOPOSURF program package for auto-
matic generation of digital elevation mod-
els, and mono-plotting with either the
CADMAP or PHOCUS programs.

For more information contact the Pho-
togrammetry Division, Carl Zeiss, Inc.,
Thornwood, NY 10594. Call (914) 681-
7303, or fax (914) 681-7472.

Program Provides Raster
Detail At Very Low Cost

SAN DIEGO, Calif., August 6, 1993 —
Horizons Technology, Inc. (HTI) intro-
duced today a new, easy-to-use Windows
and DOS version of its CD ROM-based
Sure!MAPS desktop mapping software.
Available since September, Sure!MAPS re-
tails for $199 with optional map sets $99
each.

For more information contact Horizons
Technology at (619) 277-7100.

Laser Technology and Con-
Terra Systems Combine to
Link Trimble’s PathFinder

Laser Technology, Inc. and ConTerra Sys-
tems, announce the introduction of a user
friendly interface linking Trimble Path-
finder GPS products, ConTerra’s GPS-
Touchdown data logging software, and La-
ser Technology’s Criterion Series of hand
held survey lasers.

When used together, the system enables
you to record accurate coordinates of a
point feature without actually placing the
GPS antenna over or near the feature. This
can save time, money and frustration

when the features you wish to map are in-
accessible or offset from your travel route.
The Criterion will also compute other
measurements such as tree height and di-
ameter, all of which are automatically
transferred to GPS-Touchdown as attribute
values.

More information about the Criterion and
GPS-Touchdown may be obtained from:

Laser Technology, Inc.
7399 S. Tucson Way
Englewood, CO 80112
Ph: 303-649-1000

Fax: 303-649-9710

ConTerra Systems

888 43rd Avenue

San Francisco, CA 94121
Ph: 415-387-1184

Fax: 415-751-8104

Land Navigation
At Your Finger-Tips

Sunnyvale, CA — August 2, 1993 — Land
navigators, you can now go anywhere you
want without getting lost. Trimble’s satel-
lite-based Global Positioning System
(GPS) handheld Scout is now available for
search and rescue efforts, backpackers,
hunters, off-road drivers and amateur ra-
dio operators. Scout GPS_ is a pocket
sized, low-cost GPS receiver which di-
rectly targets the land navigation user. It
fits in the palm of your hand and receives
positioning data from 24 orbiting satellites
to pinpoint your location 24 hours a day,
anywhere on Earth, in any weather.

Topographical Map Reading Made Easy
Trimble developed a unique topographi-
cal (TOPO) map reading system termed
Over and Up_, enabling you to pinpoint
your exact location on any TOPO map
without having to interpolate Lati-
tude/Longitude or UTM coordinates.
Scout GPS does it for you, displaying
either real-time position information or ac-
tually calculating map locations “Over
and Up” from a selecled reference point
(any South-East point on a TOPO map), in
user-definable measurements (centimeter
or inches, scale miles or kilometers). No
other GPS receiver in the world can do
this! When required, Scout GPS also dis-
plays position Latitude/Longitude or Uni-
versal Transverse Mercator (UTM) coordi-
nate systems. Scout GPS is the perfect
traveling companion when you're out
there!

The whole package retails for $795 and is
available through Trimble Navigation. An
external antenna kit accessory is available
for $150. Patent Pending on all Scout GPS
features. @
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Representation

Here’s Some Important
Information About CLSAg

The goal of the California Land Surveyors Association is to promote and enhance the
profession of surveying, to promote the common good and welfare of its members, to
promote and maintain the highest possible standards of professional ethics and practice, and
to elevate the public’s understanding of our profession. CLSA represents all land surveyors,
whether they are employees or proprietors, whether in the public or the private sector.

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

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

ducation Opportunities

CLSA presents annual conferences which provide technical and business programs, as well
as exhibits of the latest in surveying and computing technology. Seminars and workshops
are presented to assist in continuing education. CLSA publishes the California Surveyo

magazine and the CLSA News to keep the membership abreast of changing legislation, lega
opinions, and other items which affect our profession.

usiness and Professional Services

CLSA provides a fully staffed central office which is available to answer questions or to
provide up-to-date referrals concerning legislation, educational opportunities, job oppor-
tunities, or other issues concerning our membership. Health and professional liability
insurance programs are available to members.

oin CLSA Today!

r—————-

Application for
| Membership in
| the California
l Land Surveyors

Association
I Mail Your Completed
I Application To:

I CLSA Central Office

I
|
I

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

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

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

———— e —

Work Phone ( | PO -

Home Phone ()

Name e

Firm or Agency

Mailing Address _
City _ s

_ Suite or Apartment No.

County _ State Zip
PLS , PS, CE, or LSIT No.

Signature S

Recommended by (Affiliate and Student Membershipsonly)
Mailing Address (above) is: [0 Home [ Business
Employment: O Private (principal) O Private (employee) O Public O Retired

O $145.00 CORPORATE MEMBER: Shall have a valid Calif. Professional Land Surveyor or Photogrammetric license.
O $ 72.50 AFFILIATE MEMBER: Any person, who in their profession, relies upon the fundamentals of land surveying.
O § 72.50 ASSOCIATE MEMBER: Any person who holds a valid certificate as a Land Surveyor in Training.

[0 $ 14.50 STUDENT MEMBER: A student in a college or university actively pursuing the study of land surveying.

O $290.00 SUSTAINING MEMBER: Any individual, company, or corporation desirous of supporting the association.

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

L] Check enclosed
Card Number

| authorize charge to my [] Master Card [ Visa Expiration Date _

Signature




In July 1992 the NGS came on line with a new integrated data base.
This base is intended to collectively hold all data for all "horizontal
& vertical” control. The information is available in a readable ASCII
rmat, that has been compressed onto a 3.5" IBM compatible disk.
ach control station is considered a record which will fill one to  NGS is complete. A minimal charge will be set at that time.

NGS HoRrizonTAL & VERTICAL DATA BASE FOR CALIFORNIA
ORDER FORM

The above described database is not the same as the horizontal control previously made available to CLSA.

several pages when printed. Each record contains the station name,
geodetic latitude and longitude, state plane coordinates in meters
and feet, azimuth marks, recovery information, and the new HPGN
stations. Updates will be available when the readjustment of the

MEMBER COUNTIES NON-MEMBER
$50.00 (for first disk) per county o $85.00 (for first disk) per county
$40.00 (thereafter) (prices include tax only) $75.00 (thereafter)

* The whole state can be purchased for $500.00 (member) - $640.00 (non-member)
Alameda Humboldt Modoc San Francisco Sonoma
Alpine Imperial Mono San Joaquin Stanislaus
Amador Inyo Monterey San Luis Obispo Sutter
Butte Kings Napa San Mateo Tehama
Calaveras Lake Nevada Santa Barbara Trinity
Colusa Lassen Orange Sant Clara Tulare
Contra Costa Madera Placer Santa Cruz Tuolumne
Del Norte Marin Plumas Shasta Ventura
El Dorado Mariposa Riverside Sierra Yolo
Fresno Mendocino Sacramento Siskiyou Yuba
Glenn Merced San Benito Solano
Kern /2 disks Los Angeles /3 disks San Bernadino /3 disks San Diego /2 disks
$60.00 (member) $70.00 (member) $70.00 (member) $60.00 (member)
$95.00 (non-member) $105.00 (non-member) $105.00 (non-member) $95.00 (non-member)

Also Available:

SEEKER - Seeker allows you to extract full report or summary information from NGS data files based on geographic coordinates.
Supports ASCII or DXF file formats. - $30.00 (member) $60.00 (non-member)

GEOQID93 (calcs. estimated geoid heights) - $50.00 (member) $85.00 (non-member)

VERTCON (calcs. est. difference between NGVD29 & NAVDES) + $50.00 (member) $85.00 (non-member)

CORCON (calcs. geodetic & SPC transformations in NAD27 & NAD83) (inciudes NADCON)- $50.00 (member)  $85.00 (non-member)

County Quantity Total
Subtotal | §
Shipping | $ 4.00
TOTAL $

i COMPANY NAME (if company is mailing address below)

B Minimum order for Master Card or Visa is $20.00
W If you are paying by Master Card or Visa, you may fax

W Make your check or money order payable to
California Land Surveyors Association (CLSA)

B Mail your order form and payment to: your order to (707) 578-4406.
CLSA Central Office B Member prices are only available to members of the
P.O. Box 9098, State California Land Surveyors Association.

Santa Rosa, CA 95405-9990
Phone: (707) 578-6016 Fax: (707) 578-4406

NAME | PAYMENT ENCLOSED 4 CHECK ]MASTE_RCARD  VISA

CHARGE CARD AC(E)UNT NUMBER (minimum charge card order is $20.00)

. STREET ADDRESS (we cannot ship to P.O Box) | EXPIRATION DATE
| CITY/STATE/ZIP CODE ' NAME ON CARD
‘ DAYTIME TELEPHONE a AUTHORIZED SIGNATURE
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CLSA PUBLICATION ORDER FORM

CLSA Member
Price

Non-member
Price

Quantity

1994 Complete Package including PLS Roster, Pre-'82
CE Numerical Listing, PLS Act & Board Rules,
Subdivision Map Act, and Binder

1994 Refill Package including PLS Roster, PLS Act &
Board Rules, Subdivision Map Act.

PLS Act and Board Rules (1994 publication) (5% x 81%)
Subdivision Map Act —5'% x 8'% (1994 publication)
Pre-'82 CE Numerical Listing

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

California Coordinate Projection Tables — NAD '83

Right of Entry Cards (minimum order is two)

Corner Record Forms (minimum order is 25) (Form PWA-102) (8/88)
Land Surveying Brochure (minimum order is 100)

Standard Contract — Agreement for Prof. Services

Land Surveying for the Land Owner & Real EstateProfessional

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

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

NGS 1983 California Horizontal Control Coordinates Data Disks
NGS Search Program (for use with NGS disk) 1
MEMBERSHIP ITEMS

(not available to non-members)
Lapel Pin with CLSA logo

Decal of CLSA logo (minimum order is twoj
Shareware Disk #2 — BLM — SPC & UTM Conversion

$ 22.00 $ 38.00
$ 16.00 $ 32.00 \
$ 5.00 $ 10.00 ‘
$ 6.00 $ 12.00 ' ‘
$ 9.00 $ 18.00
$ 6.00 $ 6.00
$ 6.00 $ 12.00 |

2/$ 3.00 2/$ 6.00 -‘

25/$ 10.00 25/$ 15.00

100/% 15.00 100/ $ 30.00

$6.00 / pad of 25 $12.00/ pad of 25
$ 550 $ 11.00
$ 20.00 $ 30.00

$50.00/ set $100.00 / set
$35.00 $ 70.00 \

$ 20.00 $ 40.00 ?

SHIPPING CHARGES

Upto $10.00 . ... .. $ 250 $30.01to $40.00 . .
$10.01t0%$20.00 . ... $ 275 $40.01to $50.00 . .
$20.01t0 $30.00 .. .. $ 3.75 Over $50.00

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

$ 6.00 not available 1
2/$1.50 not available
$ 3.50 not available
Subtotal . |
7"2% CA Sales Tax ‘ |
Shipping Charge ‘
TOTAL | $
.. $450 I
.. $ 5.00
Add 10%* |
|

B Make your check or money order payable to California
Land Surveyors Association (CLSA).

B Mail your order form and payment to:
CLSA Central Office
P.O. Box 9098, Santa Rosa, CA 95405-9990
Phone: (707) 578-6016  Fax: (707) 578-4406

B Minimum order for Master Card or Visa is $20.00.
B [f you are paying by Master Card or Visa, you may fax

your order to (707) 578-4406 between the hours of 9:00

Am and 5:00 pM, Monday through Friday.

B Member prices are only available to members of the State

California Land Surveyors Association.

30  The California Surveyor

NAME PAYMENT ENCLOSED: O cHeck [ mAsTERCARD [ visA
pisk size: (1 BMsy [ BM 31
COMPANY NAME (if company is mailing address below) ACCOUNT NUMBER (minimum charge card order is $20.00)
STREET ADDRESS (we cannot ship to P.O. box) EXPIRATION DATE ‘
CITY/STATE/ZIP CODE NAME ON CARD
DAYTIME TELEPHONE AUTHORIZED SIGNATURE
Winter 1994



SURVEYORS SERVICE COMPANY
Got a yen for a total station?

Now get Swiss Precision at Japanese prices!

INTRODUCING
THE BRAND NEW

WILD TC500!

7695

YOU'VE ASKED FOR A LOW-COST,
EASY-TO-USE TOTAL STATION
WITH HIGH PERFORMANCE AND
LEGENDARY SWISS QUALITY.

IT'S HERE! THE NEW TC500
FEATURES 6" ANGLE ACCUARACY,
WITH A DISTANCE RANGE OF
OVER 2,000' TO A SINGLE PRISM.
THERE'S ALSO A BUILT-IN
ELECTRONIC LEVEL SENSOR
AND EASY OPERATOR DISPLAYS
AND CONTROLS.

SPECIAL FEATURES

READY FOR IMMEDIATE
ACTION

MENU DRIVEN
ELECTRONIC LEVEL SENSOR
FOR PRECISE LEVELLING-UP
ALL MEASUREMENTS AT A
GLANCE

LOW POWER CONSUMPTION
SOCKET FOR CONNECTING
EXTERNAL RECORDING
DEVICES

DIRECT READING TO 5"

eca

SOUTHERN CALIFORNIA ARIZONA 7
2942 CENTURY PLACE 4317 N. 16TH STREET
. COSTA MESA, CA 92626 PHOENIX, AZ 85016
(714) 546-0606 (602) 274-2052
FAX (714) 546-9724 FAX (602) 274-3740 A
1-800-938-0606 1-800-938-0608
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Sustaining Members

72\ ASSOCIATION ADMINISTRATORS
S/ & CONSULTANTS, INC.

Serving the Business Insurance needs
of Land Surveyors since 1972.

3 Park Plaza, Suite 1200
Irvine, California 92714

(714) 660-4700
(800) 854-0491

SURVEYORS SERVICE CO.

800-938-0606

P.O. Box 1500

COSTAMESA, CA 92628

HANS I. HASELBACH (Jr.)

/ I i HASELBACH
\ A SURVEYING

. P4

e INSTRUMENTS

SALES » SERVICE » SUPPLIES « RENTALS

(B0O) 462-8181

(415) 348-7247

1447 Rollins Road
Burlingame, CA 94010

Dttt
HEERBRUGO

TEL (6191 277-101C

~~ PHOTO GEDDETIC CORP.

AERIAL MAPPING PROFESSIONALS

FAX (B19] 277-0231

* AERIAL PHOTOGRAPHY ® DIGITAL DATABASE MAPPING
* ORTHOPHOTO MAPPING  « DIGITIZING SERVICES
* CONVENTIONAL TOPOGRAPHIC MAPPING

JOHN G. ING
PRESIDENT
CERTIFIED IASPRS) PHOTOGRAMMETRIST

7840 CONVOY COURT
SAN DIEGO. CA

a2111-1210

Nothing else quite measures up

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

EncineerinGg SuppLy Company

Surveying Systems. Equipment and Supplies
Builders Instruments and Laser Systems

# TOPCON Authorized Sales and Service!
SALES - SERVICE - RENTALS + REPAIRS

Sacramento, Ca
(916) 331-0372

Concord, Ca
(415) 680-4701

LEWIS & LEWIS

surveying equipment

Ventura, California

JON CLARK

Branch Manager

WESTERN SURVEYING
INSTRUMENT CO.
4511 Willow Road, Suite #2
Pleasanton, CA 94588-2709
Tel: (501) 734-0234

{800) 762-6880
Fax: (501) 734-0266

Hunsaker & Associates
Riverside/San Bernardino, Inc.
TPy S 1 e L
Planning * Engineering * Surveying * GPS

Bruce E Hunsaker
Vice President

732 East Carnegie Drive * San Bernardino, California 92408
(714) 889-2222, ext. 203 FAX: (714) 381-3590

GEONEX CAR GHT
AERIAL SUR

S INC.

EXECUTIVEAIRPORT
5979 FREEPORT BLVD.
SACRAMENTO, CA 95822
(916)421-3465
FAX422-9631

Consulting Photogrammetric Engineers

BELLECCI & ASSOCIATES
CIVIL ENGINEERING - SURVEYING

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

2552 STANWELL DRIVE, SUITE 201

CONCORD, CA 94520 (415) 685-4569

Pentax Instruments

A division of

Pentax Corporation

35 Inverness Drive East
Englewood, CO 80112

Tel: (303) 799-8000 Ext. 351
Home: (503) 760-7548

John Michieli
Western Territory Manager

MW TRIMBLE
E<=J NAVIGATION

Robert A. Trimble

585 North Mary Avenue
Sunnyvale, California 94086
(408) 730-2916  Telex 6713973

R SUPPLY
= TrimbleNavigation

Sacramento « Fresno « Marin « Redding
(916)344-0232 » (800)243-1414 » FAX (916)344-2998

MWD

METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA

il

David Paul Johnson, P.L.S.
Geodetic Survey Coordinator
Geometronics Unit

(909) 392-5265
700 Moreno Avenue, La Verne, California 91750-3333
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