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My editorial this issue features a great example of professional out-
reach that I hope will inspire others across the state. On Saturday,

February 26, 2011, I visited the El Dorado County Surveyor’s Office in

Placerville. I went there to meet a group of volunteers; they were hanging
maps made by local school kids for the 17th Annual El Dorado County
Student Map Drawing Contest.

The map contest is sponsored by S.A.G.E., a local organization of
professionals dedicated to enhancing their community. S.A.G.E. stands
for Surveyors, Architects, Geologists and Engineers, and among its mem-
bers is Rich Briner, PLS, the El Dorado County Surveyor. As County
Surveyor Rich is an active proponent of the map contest; former County
Surveyor Dan Russell, PLS, founded the event in 1994. The objective is
to promote a better understanding of the importance of geography and to
encourage the creative talents of youth in the community. S.A.G.E.
President Dallas Sweeney, PLS, told me this year the organization is
donating over $4,000 in prizes.

Here’s how it works. First, flyers outlining the rules and deadlines are
distributed to all schools in El Dorado County (public, private, charter,
home school coordinators, etc). Each school gets enough flyers for all its

teachers. Then members of S.A.G.E. volunteer to visit classrooms
to make presentations on what makes a great map. After that the
kids go to work and all maps entered into the contest go on display
inside county administration buildings. That’s where I met the vol-
unteers, hanging maps in the halls of the County Surveyor’s Office.

After two weeks of public display the maps are judged by a
group of individuals who are carefully chosen to represent many
different perspectives. Judges include surveyors, teachers, engi-
neers, artists, and others. The maps are judged on the basis of accu-
racy, neatness, detail, use of color and graphics, artistic quality and
imagination. Use of a theme is encouraged. 1st, 2nd, and 3rd place
winners are selected for each grade – Kindergarten through 12th.

There is also an open category.
Along with ribbons, each winner
receives gift cards that range from
$25 to $75. “Giving gift cards
instead of cash keeps us from get-
ting in trouble with the parents,”
Rich told me. The gift cards are
for local businesses that specialize
in educational materials. 

The County Board of
Supervisors awards the prizes and
ribbons during a regularly sched-
uled meeting, and all winning
maps are put on display in the
Board of Supervisors’ chambers.
First place maps are also displayed
at the El Dorado County Fair. This
year there are about 350 entries. 

Following are some of my favorite map titles. They are in no partic-
ular order and are from various grades. See if you can guess which titles
are from the little ones. 
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By: John P. Wilusz, PLS, PE - Editor

From the Editor

John works in the Delta Levees Program at the California
Department of Water Resources in Sacramento, CA.

The M & M Globe

The 17th Annual 
El Dorado County 
Student Map Drawing Contest

Continued on next page
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• My House is a Fun Place (Lucky kid.) 

• Twenty Festivals to See Before You Die (I was disappointed 
Burning Man wasn’t mentioned.)

• Where the Singles Are (This one by a young lady, I was told.)

• Soccer Fields I Have Played On (There were quite a few for a 
youngster.)

• Tires From Around the World (?!)

• America’s Ten Most Miserable Cities (Turns out I live in one of 
them!)

• My Quarter Collection (Each state has its own quarter.)

• The Five Weirdest Buildings in the United States (This map shows,
among other things, the location of a building that looks like a big 
blue shoe.)

• Have You Seen Bigfoot? (Did you know that only Hawaii has 
had no Bigfoot sightings?)

Management of the Map Drawing Contest is provided by El Dorado
County & Georgetown Divide Resource Conservation District. For more
information you can call Mark Egbert at (530) 295-5630, or visit the
website: http://eldoradorcd.org/sage/welcome.htm

You can find information about the El Dorado County Surveyor at:
http://edcgov.us/Surveyor/

One of the great benefits of the California Surveyor is that it
provides a forum for sharing ideas, and the El Dorado County
Student Map Drawing Contest is an idea worth sharing. I hope it
catches on elsewhere.�

Map Titles
Continued from previous page

Rich Briner, PLS
El Dorado County Surveyor

The volunteers that hung the maps for the 17th Annual El Dorado County
Student Map Drawing Contest.
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Do you have a picture of a “junior surveyor” in your family that you
would like to share? Send it in and we will put it in the Kids Korner.

Kids
Korner

Engineers’ Day at the Mall
The Sacramento Chapter of CLSA kicked off National Engineers’ week by participating in the ASCE
Sacramento Section‘s Engineers’ Day at the Sunrise Mall in Citrus Heights, CA. This was a great out-
reach opportunity, reinforcing the fact that land surveying is an integral part of engineering. Chapter
members attending the event included Annette Lockhart, PLS, pictured here with an unidentified
future surveyor. Also pictured is Nicholas Toutges (on the chair), son of Wayne and Sherry Toutges,
both Professional Land Surveyors. The Sacramento Chapter of CLSA thanks California Surveying and
Drafting Supply, Inc., for providing the Trimble VX hybrid total station that “wowed” the participants,
especially the engineers.

Surveyor trainee Aryelle Parrish (age 7),
granddaughter of Steve & Gloria
Parrish, helping “Grandpa Steve” tie in a
GLO brass cap 1/4 corner near Reno,
Nevada. Gotta start ‘em young.
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Letters to the Editor



As we begin the climb out of the worst recession California has
seen since the great depression of the 1930s, I am confident

that Land Surveyors will be at the forefront of this economic recov-
ery. Many firms throughout California have been very hard hit with
some not surviving, while others have drastically downsized to sim-
ply keep the doors open. When we do get out of this, and we will,
it will be the Land Surveyor that will see the first signs of recovery
with requests for mapping for future development and infrastruc-
ture projects coming.

In speaking with others throughout the state, many land sur-
veying and engineering firms are starting to see these first signs
trickling in. This is encouraging, for the road to recovery can come
none too soon for the many families that are struggling throughout
California and the rest of the nation.

One thing that I feel is almost certain, when development and
infrastructure projects do pick up, there will be a much different
perspective than what we are all familiar with. For many years the
meat and potatoes for land surveying and engineering firms has
been the 2 or 3 person survey crew setting grade stakes on residen-
tial and commercial development projects. Now, with Machine
Guidance Systems (MGS) tested and proven, I believe with the next
wave of development, MGS will be the standard method on projects
not the occasional choice. It will be up to the Land Surveyor to
establish control on the development site, monitor the use of MGS
by contractors, and assure they have a Land Surveyor or qualified
Civil Engineer in responsible charge. If we, as Land Surveyors,
observe the use of MGS practice without a Land Surveyor or engi-
neer in responsible charge it is imperative that we contact the Board
for Professional Engineers, Land Surveyors and Geologists or your
local chapter Professional Practice Committee. Many of the ele-
ments that go into the development and implementation of the use
of MGS are activities protected for Land Surveyors in the LSAct
and PEAct.

The need for a survey crew, or multiple crews, to be onsite day-
in and day-out setting grade stakes has disappeared, however, many
of the requirements for pre-development mapping, onsite monitor-
ing, and post construction certification and as-built plans remain.
Herein lies where the largest transformation in land surveying will
take place in the next decade. Just as photogrammetry replaced the
labor intensive plane table topographic surveys 50 plus years ago,

terrestrial and mobile scanning, airborne LiDAR, and robotic and
reflector-less total station equipment will continue to reduce the
number of field surveyors required to capture data in the coming
years. Terrestrial scanning will take the place of rod and level for
certifying of pad elevations, mobile and terrestrial scanning will
replace or enhance the accuracy of photogrammetry, and LiDAR in
fixed wing airplanes or helicopters will continue to improve the
accuracy of the mapping product. I see terrestrial and mobile scan-
ning being the data capture tool of choice in the near future, and
yes, this will reduce the need for field surveyors. 

What I do see is the balance of need for land survey technicians
and professionals swinging more toward the office and away from
the field. In years past, one or two office staff could provide the
needed research, documents, and computations for 2 or 3 survey
crews, maybe more. In the future, I see this changing to maybe 70%
office staff compared to 30% field staff, or perhaps your techni-
cians will do 1 day of field data capture and 3 or 4 days of research,
analysis, compilation, project assembly, and delivery under the
supervision of a professional Land Surveyor. This will require a
new level of highly skilled, trained, and educated employees that
will be able to understand and use the latest in technology. They will
need to have the ability to go afield and capture data with every tool
available, download, compile, process point cloud data, analyze,
draft, and package final product for review and delivery. I believe it
is going to become more and more difficult to find this level of
highly technically skilled employees from within the “on the job
training” ranks. 

This is where we, as a profession and CLSA, must partner to
assure that California will continue to provide the level of formal
college education courses, technical training programs, conference,
workshops and seminars, to educate and train the Land Surveyors
of tomorrow. If we do not, California will fall further and further
behind the rest of the nation in technology and land surveying.�
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By: William R. Hofferber Jr, PLS - President

President’s Message





The Riverside / San Bernardino Chapter of the
California Land Surveyors Association held a

Girl Scout Merit Badge Event on Saturday, October
23, 2010, at Camp Arnaz in Ojai. There were 17
Girl Scouts, aged 11 – 17, from the Conejo Valley
Girl Scouts in attendance along with 9 volunteer
surveyors. Two of the volunteers arrived Friday to
set up points, hubs and stakes for the field work. 

This Merit Badge program was originally
developed in 2006 by Delia “Dee” Smith of the
Riverside / San Bernardino Chapter. This is the
first time Dee re-visited the program since then
and it was a great hit with the girls. Dee Smith and Mike
Parks spent about 5 hours of their day on the road just
to come up and help with the program.

The main goal was to teach the girls the different
types of measurements that are made and used in our
profession and provide knowledge that land surveying is

a professional career option. We started the day with
breakfast and followed that with two hours of classroom
training. Dee began with first aid training and then
other volunteers presented on the following topics:
chaining & pacing, leveling, traversing, and global posi-
tioning systems (GPS). The objective was to introduce the
girls to horizontal measurements, vertical measure-
ments, traversing and GPS. The first aid training covered
heat related injuries, cuts & scratches, poisonous plants
and animals.

After classroom training, we went into the field and
separated into groups of 3-4 and rotated through sta-
tions that the volunteers set up for hands-on training. At
the traverse station the girls had a chance observe a

backsite using a total
station, set the hori-
zontal angle to zero,
measure a distance,
then turn an angle to
a second station. At
the leveling station
they had to level the
instrument, read a
back site rod, then
read a foresight rod
and calculate the ele-
vation of the foresight
point. At the GPS sta-
tion the girls were
given a chance to
operate an RTK rover

receiver and a handheld GPS receiver and with these
they located a predetermined point. At the chaining and
pacing station the girls had a chance to determine their
walking pace and to use that as well as a plumb bob and
steel chain to measure distances between three points.

www.californiasurveyors.org12

Continued on next page

Girl Scout Survey Merit Badge Event
Sponsored by the Riverside / San Bernardino Chapter of CLSA 

By: Dan Walsh, PLS
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This was a great time for all of us. After the field training,
we finished back in the classroom with drawing up our field
notes and some follow up discussion. The volunteer surveyors
reviewed and certified all of the Scouts’ work, and everyone
received their badge. At the end of the day goody bags were
given to all attendees courtesy of the County of San Bernardino,
Storm Water Program. The Girl Scouts also presented each vol-
unteer surveyor with a gift. We all have lasting memories and
according to Chris Lindsay, Co-Manager of the Conejo Valley
Girl Scouts, “they (the girls) are still talking about what they
learned. It will have a lasting impression on
our girls.” We have been asked to return
next year and volunteer surveyors are
already signing up to help.

Thank you to Lewis & Lewis Enterprises
for donating field books for the girls to write
their notes in, and thanks to the Riverside /
San Bernardino Chapter for providing the
safety vests and drafting triangles for them
to use. And thank you goes out to all our
survey volunteers: Steve Opdahl, Joey
Waltz, Dee Smith, Mike Parks, Walter
Gamboa, Marta Alvarez, Dan Walsh,
Nertila Cela and Kathy Gumber. �

Continued from previous page

Survey Volunteers (left to right):
Kathy Gumber, Steve Opdahl, Dan Walsh, Marta Alvarez, Dee Smith, Mike Parks,
Joey Waltz, Nertila Cela and Walter Gamboa (not pictured)
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By: Marti Ikehara

On the sunny, clear, crisp, calm morning of February
5, 2011, about two dozen people got a close-up

look at the National Geodetic Survey’s (NGS) airborne
gravimeter installed in an airplane stationed at McClellan
Field, Sacramento. NGS California Geodetic Advisor
(GA), Marti Ikehara, and members of the NGS GRAV-D
(Gravity for the Redefinition of the American Vertical
Datum) team, Justin Dahlberg and Carly Weil, hosted a
‘Show-n-Tell’ for Land Surveyors from the Sacramento
Chapter of CLSA, the Caltrans Office of Land Surveys, as
well as for the GA emeritus (retired!), Don D’Onofrio.
Because a production flight was scheduled for that day
at 8:30 a.m., the ‘show’ was set for 7:00 a.m. promptly.
Early birds got to munch on donuts, apples and bananas
provided by the Chapter in the passenger lounge at the
McClellan Jet Service FBO (Fixed Base Operator).

Justin provided information about their operations,
which commenced in Sacramento on January 3, 2011
and concluded on February 24, 2011. During this period,
NGS utilized a Pilatus PC-12 aircraft owned by Bureau of
Land Management (BLM), which is primarily used for
their firefighting operations in Fairbanks, Alaska. The air-
craft had not been reserved for other activities for the fall
and winter, so NGS has been operating on this aircraft
since mid-September, 2010 through a cooperative
agreement with BLM. Operations continued in Fairbanks
and Anchorage through mid-November when it became
too cold for the Global Positioning System (GPS) base
stations. After a holiday break, the GRAVD program initi-
ated operations for the new year in Sacramento. Because it is a single-engine aircraft, the PC-12 is restricted to working
within 55 nautical miles (nm) of the shoreline, the distance that the aircraft can glide in the event of engine failure. The U.S.
west coast is a good candidate because the continental shelf break, which (more or less) is the farthest extent seaward
that the GRAV-D survey must cover, is within 100 km of the coastline. 

The Pacific Northwest was predicted by NOAA’s National Weather Service to have heavier-than-normal precipitation
associated with the strong La Niña regime this winter. Northern California was not expected to be as affected by this
weather phenomenon as Washington. Given the flight duration of about 4-5 hours and the location of Sacramento as a

Continued on next page

Sacramento Surveyors Visit
the NGS Airborne Gravimeter

Marti is the State Geodetic Advisor with National Geodetic Survey, an agency within NOAA. She has
been in this position in California for 11+ years. Prior to that, she was a ground-water hydrologist
with the U.S. Geological Survey for nearly 20 years, first in Honolulu (5 years) and then in
Sacramento, investigating land subsidence while in California. One of her main duties is to help the
public locate and utilize accurate horizontal and vertical control in their surveying, engineering, and
mapping projects. Of increasing interest is determining and understanding the relationship between
geodetic vertical and tidal datums along the coast and tidally-influenced waters. As we shift to a spa-
tial reference system that is defined by permanent continuous GPS reference stations (rather than pas-
sive monuments in the ground) and real-time surveying rather than static, a key role for the Advisor is
to provide assistance in expanding, accessing, and utilizing the National Spatial Reference System.

Airborne Gravimeter (Photo by Tim Case, PLS)



Spring 2011
15
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base, the operations plan was a survey that covered the
northern third of CA and the southwestern part of Oregon.
On February 1, 2011, a second pilot was added to the proj-
ect to enable two flights per day. NGS expects to be able
to complete the current survey layout and some additional
lines in another block south of the original survey plan.

Data Collection
Data collection consists of the following: The plane flies

at 20,000 ft and between 200-250 knots (kts) ground
speed, operating a relative airborne gravimeter, two
GPS/inertial measurement unit (IMU) packages and one
standalone GPS unit. These three GPS units help deter-
mine the pitch, roll, and yaw of the aircraft during flight.
Here’s how it works: Within the sensor, a “proof mass” on a
pivoting beam is supported against the force of gravity by
a “zero-length spring” (one that is pre-stressed so that its
un-extended length is zero). As the force of gravity increas-
es, the beam is deflected downward. The meter then exerts
a greater force on the spring to keep the beam at a null
position. The meter records how much tension is being
exerted on the spring and the motion of the beam. These
measurements are combined to compute a total vertical
acceleration. Gravity is the difference between this total
vertical acceleration and the vertical acceleration of the air-
craft only as determined with kinematic GPS methods.
Corrections are also made for the effects of measurement
from a moving platform.

Like other airborne data collection efforts, the geomet-
ric location (latitude, longitude, and ellipsoid height) of the
plane is determined by relating to data collected at GPS
base stations. Three GNSS
units are operated as static
base stations at the airport.
Additionally, the record interval
at several of the CORS in
northern CA and southern OR
was increased to one second
for this period so they could be
used as base stations for the
flights. The continuous GPS
(CGPS ) stations involved were
all NGS Continuously
Operating Reference Stations
(CORS): LFLO (Florence) and
LPSB (Eugene) in the Oregon
RTN; DOT1 and ZOLE in the
Washoe County (NV) RTN;
MODB, YBHB, HOPB, and
CMBB from the BARD (Bay
Area Regional Deformation) network and ZOA1 which is the
CORS associated with the Oakland airport control tower.

A passive control station, designated KMCC, was
established in the sidewalk adjacent to the hanger at the
FBO facility, to be used as a gravity bench mark. To convert

the relative gravity readings to absolute values of gravity,
measurements were made with two relative meters at
KMCC and at another gravity mark where gravity had been
previously measured with an absolute gravimeter. This
mark is located east of the southeast corner of the state
capitol building in Sacramento. It was established in 1907,
designated 21 B USGS, NGS PID JS1010, and was includ-
ed in NGS’ NAVD 88 leveling campaign in 1988. (To learn
about web-based geodetic control and mapping tools see
the accompanying article on page 17 “CGAR – California
Geodetic Advisor Resources”). To tie the measurements
from KMCC to the instrument, a relative meter was placed
on an adjustable height pole, centered on the control mark
over which the airplane parks, and was set at the exact
height of the airborne gravimeter. 

Planning the Survey
For the survey layout, primary tracks, or ‘data lines’, are

spaced 10 km apart. How did NGS figure out the ‘ideal’
height and speed for operations? Program Manager Dr.
Vicki Childers explains: “A test survey was conducted in
Alabama in January 2008, where we flew a number of lines
at three different altitudes--5,000', 20,000', and 35,000'-- in
order to determine if we could fly at the higher altitude with-
out compromising the signal we wish to recover. Through
comparisons with data from EGM08 (Earth Gravitational
Model 2008: http://earthinfo.nga.mil/GandG/wgs84/gravi-
tymod/egm2008/egm08_wgs84.html), we were able to
show there is a significant improvement in signal strength
and a reduction in noise at 20,000' versus flying at 35,000’.
The increase in signal strength is simply a function of being

closer to the ground. The
data have to be "downward
continued" to counteract the
effects of measuring at high
altitude. That continuation
process enhances the noise;
noise is amplified by a factor
of seven at 35,000’ and by a
factor of two at 20,000'. We
get at the accuracy of the
gravity data by looking at
intersection differences,
termed ’crossover error‘. This
provides an estimate of the
internal consistency of the
survey, precision, if you will.
We arrange our survey such
that we have a large number
of ’data‘ lines, spaced 10 km
apart, and a smaller number

of ’cross‘ lines, oriented perpendicular to the data lines and
spaced 40-80 km apart. We use this population of inter-
section differences to give an assessment of the data accu-
racy. We aim for two milliGal (mGal) accuracy or better. “

Continued on next page

Screen capture of relative aerogravity meter in flight.
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Let’s talk about the data collection aspect of the GRAV-
D program, which is explained in detail in the Project Plan,
which can be found online: ht tp: / /www.ngs.noaa.gov/
GRAV-D/pubs/GRAV-D_v2007_12_19.pdf. The program
has an approximate time line of 10 years which started in
2008. Phase I consisted of testing parameters for flight
operations, and was performed in the Gulf of Mexico,
Puerto Rico and the U.S. Virgin Islands. Phase II data col-
lection is defined by six categories of areas; Parts 1 and 2
are in Alaska because the realization of NAVD 88 in the
state is very poor, and that effort has been started. Part 3 is
“littoral zones of continental U.S.,” and California and
southwestern Oregon are bene-
fiting from this winter, 2011 oper-
ation. Flights in Alaska will likely
be done between April and
November, and the 2012 plan is
to do the more remote western
area of that state and begin
working in the Great Lakes
region. It is possible that the PC-
12 will return next winter for
flights in central and southern
California. At the end of January,
9.78% of the area outlined in the
plan had been completed; the
goal for FY11 (end of September)
is 13%, and for FY12, it is 20%.
The annual budget is currently
about $3.0 million per year. The
projected budget in the Plan was
nearly $40 million, so at this rate,
it does appear that it will take
until 2022 before Part A, The
High Resolution Snapshot, is
completed.

Getting Results 
Vicki explains the time frame for getting results in areas

that have been flown: “Since we have been developing our
software tools at the same time as conducting field opera-
tions, getting the whole data processing component up and
running has been challenging. We've now caught up with
all of our backlog on the kinematic GPS processing (the
first step in the procedure) and expect to complete the
gravity processing in March for our first finalized data
release of the Gulf of Mexico data. The program started
with just me as Program Manager, and after three years,
now includes eight full-time and four part-time staff.
Ultimately, we expect to process data in a one-to-one rela-
tionship between collection time and processing time,
although we're not there yet. I expect that pretty soon we'll
be looking at about a three to four month turn-around time
from the end of a survey until the production of a final air-
borne gravity data product. The data—which are depicted
by maps that show contours of Free-Air Gravity Anomalies,
in mGals-- are then turned over to our geoid team. The

’continuous‘ map provides vastly more gravity data than
the ’spot‘ measurements that we have now at individual
bench marks.”

Will these California 2011 data be included in the next
version of the NGS hybrid geoid model? The Geoid Team
leader, Dr. Dan Roman stated that they were not likely to be
included. “This is because the aerogravity survey edges
may produce significant artifacts. Until I can better assess
what the impact of this will be, I'm reluctant to include
them. An exception to this may be Alaska, where the data
will largely be complete as a block. That should give some

insight into how the process
works and the impacts. We will
likely include the adoption of
GRACE and GOCE [gravity data
collected by satellites, see:
http://www.science20.com/plan-
etbye/grace_goce] as a means of
constraining the solutions either
with or without EGM2008.”

NGS is putting a lot of effort
and money into doing this and
here’s why: NAVD 88 is the current
vertical datum of the United
States, which is realized
(accessed by users) through the
publication, by NGS, of “known”
heights at hundreds of thousands
of passive marks in the ground.
Because the heights on these
marks are not regularly checked,
and because they are always at
risk of destruction, the mainte-
nance or improvement of this ver-
tical datum by leveling of passive
marks would be expensive and
labor intensive. Only a new

method—through GPS and gravity—can allow NOAA to
maintain a quality level of service to the nation in the defi-
nition of the vertical datum.

How Interested Parties Can Help
Interested parties can help accomplish Parts A and C,

Terrestrial Partnership Surveys. 

For the airborne gravimeter flights, NGS is always
ready to collaborate with those who might provide us with
aircraft support. For instance, some states own aircraft that
might be made available to the program at a reduced cost.
The program requires: A pressurized, twin engine (ideally)
aircraft capable of flying 3.5-4 hours at 20,000 ft, at least
850 nm per flight (1000 nm would be better!). We typical-
ly fly at ground speeds that are between 200 and 250 kts.
The beam-style instrument requires straight and level flight

Preliminary map of free-air gravity anomalies in
northern CA and southern OR.

Continued on next page

Sacramento Surveyors Visit the NGS Airborne Gravimeter



Spring 2011
17

in conditions of no-to-low turbulence. A well-functioning
autopilot is a necessity. For ground work, measurements
made with relative gravity meters, or by dual-frequency
GPS equipment, at leveled bench marks might contribute
to improvements in the vertical datum. For the latter, we
would want four or more hours of data submitted to OPUS
and published in that database so the observations could
be available to the geoid modeling effort. We could fill in the
‘gaps’ which are defined as being 20-30 km from a geo-
metric/leveled mark that was already used in GEOID09. The
spreadsheet and map of those marks can be found at the
“Outreach” tab on the CGAR webpage: 
http://www.dot.ca.gov/hq/row/landsur-
veys/geodetic/Outreach/outreach.html.

If interested parties have a specific
area of interest, the Geodetic Advisor can
provide more detailed advice about choos-
ing a bench mark where GPS data obser-
vation (ellipsoid height) would help.

Turbulence Scrubs the Flight
So, going back to the activities of

February 5, 2011, we all got to go out to
the plane and squeeze through, a few peo-
ple at a time, to look at the setup, as Justin explained the
graphics on the screen. Because of the flight scheduled for

liftoff at 8:30 a.m., we were off the tarmac by 8:00 a.m. and
reconvened in the passenger lounge. Marti provided infor-
mation about the GRAV-D program and showed maps of
locations where operations have been completed or are
planned. Justin joined us shortly and explained that the
day’s flight had been scrubbed because turbulence was
expected. Sure enough, the calm conditions of the early
morning turned into windy, gusty conditions that afternoon.
Everyone was appreciative that NGS provided an opportu-
nity for a close-up look at this aspect of the airborne gravi-
ty data collection effort which will move us closer to a bet-
ter realization of the vertical reference system. �

Members of Sacramento Chapter of CLSA and others in front of the
plane with NGS airborne gravimeter, at McClellan Field, Sacramento,
Feb 5, 2011. (Photo by Rob McMillan, PLS)

Announcing CGAR (cee-gar) – California Geodetic Advisor Resources Web Pages

There is now a handy way to view ‘modern’ geodetic control in California using Google Earth (GE) or Google Maps (GM). The California Geodetic Advisor,
Marti Ikehara, had a summer intern work on putting together web pages where control, organized by county, can be accessed. The ultimate goal is to have

several different pages, each focusing on a geodetic topic, but this is still under construction. The most complete section of the site is the catalog of GE kmz
files.

http://www.dot.ca.gov/hq/row/landsurveys/geodetic/geodetic_control.html

The website is hosted by Caltrans’ Office of Land Surveys. The counties are organized into the 12 Caltrans Districts. The bottom half of the page, a table
of counties, provides access to GE files. Go to the web page and click on a county. You will see that the first line is the kmz file, and the next files are ESRI
shapefiles of varying datatypes. Click on the kmz and Google Earth should open automatically (presuming you have it installed).

With Google Earth open, go to the GE sidebar at left and look at “Temporary Places”; this is the last entry under “Places”. Next click on the ‘+’ box to
expand the layers and up to five datatypes should appear. They are:

• HVHM – Horizontal and vertical survey control “Height Modernization Station”

• H – Horizontal survey control with orthometric heights

• HVL – Horizontal and vertical (leveled) survey control

• VL – Vertical (leveled) survey control (no horizontal data)

• CGPS or CORS – Continuous GPS or Continuously Operating Reference Station

A link at the top of the Geodetic Control page opens Google Maps, but not all counties are available because of technical difficulties. If you click on a
survey control symbol in either GE or GM you will see an info box open with much of that station’s data, AND a hot link to its NGS datasheet.

Note that these datasets are only non-VERTCON’d NAVD88 stations for vertical control and only GPS-observed horizontal control that was included in
the 2007 Re-Adjustment or submitted later. For viewing ALL NGS control, use DSWorld software available here:

http://www.ngs.noaa.gov/PC_PROD/PARTNERS/index.shtml

Continued from previous page



At one time or another, many Land
Surveyors contribute their services to

highway projects – either before (field survey-
ing to locate the boundaries of proposed prop-
erty owners) or after (in the construction stak-
ing of the new highway, and filing a record of
survey in the after condition). This article is
intended to serve as a general overview of the
right-of-way acquisition process for public
agencies that seek the financial assistance of
the Federal Highway Administration (FHWA).

Typically the FHWA provides funds to
state governments that carry out highway proj-
ects. These funds are used to support activities
related to building, improving, and maintaining
public roads. Some states pass these funds to
local governments or private entities. Many
projects involve the acquisition of real property
and the relocation of residents, businesses and
others. Despite what some people might think,
the government can’t just take land away from
owners. The 5th Amendment of the U.S.
Constitution states that “No person shall…. be
deprived of life, liberty, or property, without due
process of law; nor shall private property be
taken for public use without just compensation.” 

All acquisition and relocation companies
working on federally assisted projects are regu-
lated by Public Law 91-646, the Uniform
Relocation Assistance and Real Property
Acquisition Policies Act of 1970, as amended,
commonly called the Uniform Act. Public agen-
cies and acquisition consultants work closely
with state transportation departments (Caltrans,
for example) during the acquisition process to
ensure all federal and state requirements are met.

So what are the various phases required to
build a federally assisted highway project?  If
you’d like to know, this general overview will be
helpful and informative. 

Planning and Project
Development

The transportation planning process is an
ongoing, ever evolving process and an integral
part of project development. Once the need for

a new highway or to widen an existing highway
has been identified, a more detailed study is
undertaken. From a property acquisition point
of view, the key element of the study is the
preparation of the right-of-way cost estimate;
this is the first step in building a credible budg-
et. This includes estimating costs to acquire the
real property, including improvements, costs of
relocating people and businesses, and demoli-
tion costs. The right-of-way cost estimate will
also include costs associated with appraisals,
environmental reports, title and escrow servic-
es, acquisition services, relocation services, and
litigation.

Environmental Issues
After the project scope has been defined,

the potential environmental impacts must be
assessed. This assessment is done in accordance
with the National Environmental Policy Act
(NEPA) which was signed into law on January
1, 1970, establishing national environmental
policy and goals for the protection of the envi-
ronment in federally funded projects. Section
102 of NEPA requires a public agency, when
using federal dollars, to incorporate environ-
mental considerations and mitigation measures
to minimize the environmental impact of a pro-
posed project. In general, the NEPA process con-
sists of an evaluation of a project’s environmen-
tal effects, including its alternatives. There are
three levels of analysis: 

• Categorical exclusion determination; 

• Preparation of an environmental 
assessment/finding of no significant impact
(EA/FONSI); and 

• Preparation of an Environmental Impact 
Statement (EIS). 

Ultimately, the goal is to involve the pub-
lic and private sectors in the process of identi-
fying reasonable project alternatives to mini-
mize or mitigate for the adverse effect to the
environment. Obviously, the process is sup-
posed to be completed before any right-of-way
acquisition begins. 

Project Design and Right-of-Way
Engineering

Once the preferred project alternative is
selected and fully addressed in the environmen-
tal documents, the engineering design can com-
mence. In the project design phase, the con-
struction plans, specifications, and estimates
(PS&E) are developed for use in advertising
and construction of the highway project. Utility
relocation is a significant factor in the con-
struction of a project, and early coordination is
important in keeping the project on schedule. In
addition to the utilities, railroads (for grade sep-
aration projects) also need early coordination.
As part of the project design, right-of-way maps
are prepared identifying the property required
by the project. After the preliminary title reports
are received, the right-of-way maps are pre-
pared from the design plans to show the exist-
ing and proposed right-of-way lines, property
lines (based on a field survey and boundary
analysis), and owners’ names for each property
required. Other pertinent information to be
shown includes the size of the parcels and type
of estate, (i.e., fee, permanent easement, slope
easement, temporary construction easement,
storm drain easement, access easement, aerial
easement, etc.) Depending on the agency
involved, the right-of-way maps may also
include the highway design centerline, design
features, and other details of construction.
These plans should be sufficient to prepare
legal descriptions of the part take interests to be
acquired for the project.

I enjoy right-of-way engineering because it
is interesting and challenging to research prop-
erty ownership and record information. I like to
compile research data for the field crew and
then evaluate what they actually find in the
field. Boundary analysis is like solving a puz-
zle. It is exciting and educational to engage in
surveying discussions with colleagues to help
solve the puzzle. The map making is also excit-
ing with the opportunity to be creative. I have to
say my most favorite part is writing legal
descriptions – and I am grateful for having been
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The Right-of-Way Acquisition Process

By: Teri Kahlen, PLS

Continued on next page

Right-of-way engineering and land surveying have been Teri’s forte for
over 25 years. She has been employed by both private firms and public
agencies, and has been specializing in right-of-way acquisition for about
four years. She holds a California real estate license and is a Notary
Public. Currently she is a Project Manager for California Property
Specialists, Inc., a Southern California firm whose primary business is
assisting public agencies in acquiring rights-of-way for their projects.
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taught well. The man that taught us used to work with Gurdon Wattles, the
author of Writing Legal Descriptions, at Ticor in the 1960s. We had week-
ly in-house classes too. We were given all kinds of properties to describe
and then we had discussions on how we did it and why. Writing legal
descriptions is rewarding because it allows me to be creative. 

Appraisals
Property appraisals can begin once the right-of-way and construc-

tion needs of the project have been clearly defined. The appraisal practice
is regulated by the Uniform Standards of Professional Appraisal Practice
(USPAP). After the design is complete and the legal descriptions and plats
are signed by the professional Land Surveyor for the acquisition parcels,
we provide them to the appraiser. The appraiser will prepare their “value
of opinion” based on the highest and best use, what improvements are on
the property, any damages to the remaining property, etc. They walk the
project, invite the property owner to accompany them on the appraisal
inspection, and finally prepare a narrative report for submittal to the pub-
lic agency. An appraisal review, prepared by another independent apprais-
er, is conducted to ensure that there is consistency among the property
valuations on a project-wide basis. 

Acquisition
Once the appraisals are completed and reviewed and the public

agency has obtained their E-76 from the FHWA (E-76 gives the public
agency authorization to proceed with the project), offers can be present-
ed to the affected property owners. The right-of-way consultant (me, in
this case) prepares the offer package. This includes the offer letter (based
on just compensation), the purchase and sale agreement/contract, the
grant deed/easement deed, and the statement of just compensation. The
statement of just compensation is an abstract of the full narrative apprais-
al report for the benefit of the property owner. 

We contact the property owners and make appointments to present
the offer in person, discuss the project, and answer any questions they
have about the process. Then the fun begins… the negotiation. It would
be nice to check our emotions in at the door; however, it is not always pos-
sible. We’re affecting someone’s home where families were raised and
celebrations were enjoyed. The right-of-way consultant (also known as
the negotiator) serves a unique and sensitive dual role which involves
being an advocate for both the public agency and the property owner. 

Some characteristics of the successful negotiator include knowledge
of the project, experience in negotiations, credibility, courage, empathy,
integrity/ethics and patience. The vast majority of property owners
believe their property is worth more than the appraised value; that is
where Code of Civil Procedure Section 1263.025 comes in. This code
states the public agency will reimburse an owner up to the amount of
$5,000 for the owner to secure an independent appraisal of the property
if they choose. If the property owner chooses this option, we will review
both appraisals and negotiate based on both appraisals and, ideally, have
a win-win outcome. 

Condemnation
When all attempts to negotiate an agreement fail it may be necessary

for the agency to acquire the property by exercising its power of eminent
domain. At this point, the acquisition should be turned over to legal coun-
sel to begin condemnation proceedings. The right-of-way acquisition con-
sultant continues to be involved in the process, as we are part of discov-
ery. We can be diposed as our work provides the basis for the lawsuit. If the
property owner challenges the proposed acquisition, the condemner may be
required to prove necessity for the acquisition. Necessity is proved by offer-
ing engineering or design plans to substantiate the need to acquire. 

Relocation Assistance

When private land is needed for public use and is occupied, it may
be necessary to displace the occupants if the new right-of-way line lies
within their house/business or if it is a full take parcel. The Uniform Act
requires an acquiring agency to provide advisory and financial assistance
to those displaced from their homes or businesses. 

Almost there: Right-of-Way Certification
The final step in the right-of-way process is memorialized by the

preparation of the right-of-way certification. Prior to advertising for con-
struction bids for the project, the public agency must certify that the prop-
erties needed for construction have been acquired and are clear of any util-
ities and structures. The certification must state that the public agency has
complied with the Uniform Act and the project is ready for construction.

Summary
So there you have it, in a nut shell. This is a very brief and simple

explanation of the process. It can take anywhere from one to two years to
complete and longer if condemnation is involved. What I enjoy about
right-of-way acquisition is the challenge of coming to a mutually benefi-
cial agreement. I’m always learning and stepping out of my comfort zone.
As a professional Land Surveyor, what my skill set brings to the acquisi-
tion side of right-of-way is the ability to read and interpret engineering
plans and legal descriptions in addition to a good understanding of land
titles. That is particularly valuable in communicating with property own-
ers with little experience in real estate.�

Continued from previous page
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45 Years of Professional Association 
In the last issue of the California Surveyor, Issue No.

164, we read about the importance of professional associ-
ation in Pat Tami’s article “Choices.” We also read about the
professional rut we are in David E. Woolley’s column “The
More Things Change,” an article which also emphasized
the importance of professional association.  

In one sense our professional association is the time we
take to rub elbows with our peers and bounce ideas off one
another; it is a foundation for our professionalism. It’s the
home base from which we operate, and it is our participa-
tion in the CLSA. However, what we do in our daily lives is
as important to the welfare of our profession as what we do
at work and at CLSA meetings. This story might anger
some and may humor others. Whatever your reaction to my
ideas, I hope it inspires you to think about how you conduct
your life when you are out of the office and your orange vest
is off. 

California Land Surveyors Association was founded in
1966 to advance the interests of the profession of Land
Surveying, to maintain the highest possible standards of
professional ethics and practice, to encourage uniformity of
practices and procedures, and foster public faith in and
understanding of Land Surveyors and their work.

How Can Members Further CLSA’s Mission?
Although it is ultimately the Board of Directors respon-

sibility to fulfill the CLSA mission, it is imperative for each
member to participate. In order to "…foster public faith in
and understanding of Land Surveyors and their work," the
CLSA has worked hard to get inside the classrooms of high
schools and colleges. Through an active Legislative
Committee, CLSA has worked to change California's laws.
CLSA has created videos, developed brochures, hosted
radio interview and other means of getting the word out.
However, it is this surveyor's opinion that we can, and
should, do more. 

Who is the CLSA? That would be all of us; the mem-
bers. Most of us have families and friends that are not sur-
veyors. They may have heard what we do but they really
don’t understand the significance. They lack understanding
because we have failed to educate them, much less the
public. 

As individuals it is our responsibility to represent the
profession to the public in the best light possible. We can-
not rely on our field crews to do this for us, especially con-
sidering that few field crews have licensed staff. Our pro-
fessional presence in the community is extremely limited. 

Most land development-related contracts are adminis-
tered through the civil engineer or architect which means
that the property owner, our parent client, never sees or
hears from us directly except maybe when we need access
to the site. Let's face it; we have done a poor job of pro-
moting our profession beyond the classrooms of California
and even that has mixed results. The public, which is made
up of property owners, retailers, public officials, bankers,
doctors, etc., need to see the face of the Professional Land
Surveyor. 

Professional Land Surveyors In the
Community 

We, as professionals, not Professional Land Surveyors
but simply professionals, need to be involved with our com-
munity organizations. We need members involved in the
Lions Club, Rotary Club, Chamber of Commerce, and other
organizations that benefit our communities at large. 

The other professionals in our community, the bankers,
public officials, retailers, etc., know as little about us as
those high school kids we visit; and yet we wish to be
accepted by them as professionals. Most, if not all, can only
identify with the "guy in the orange vest and the tripod"
stereotype. Generally, the person they see is the technician
who, in some cases, may not be the ideal poster-child of
Land Surveyors. 

Continued on next page

A New Approach

By: Greg Sebourn, PLS

Greg is a husband, father, professional land surveyor, educator,
adult Boy Scout leader, and political/community activist. To learn
more about Greg, go to his blog at
http://gregsebourn.blogspot.com/. 



I don't know of many engineers involved with organiza-
tions other than engineering-/surveying-related organiza-
tions. A few belong to the local chamber of commerce but
I don’t think that these few adequately represent us, the
Professional Land Surveyors of California. More important-
ly, every child knows what engineers do because their
teachers and parents tell them. And how do the teachers
and parents know? Engineers, and architects for that mat-
ter, are everywhere in the media, whether the silver-screen,
television, or magazines. With those other disciplines so
prevalent, I believe we too should endeavor to have the
public to perceive us as the professionals we are. 

Looks Can Kill
From my earliest days, I remember my parents and

teachers always talking about first impressions. Having
gone to a private school with uniforms strictly enforced, I
was up early ironing my shirts by the seventh grade. By the
ninth grade I was attending a public high school where the
girls wore make-up and short skirts, the guys had shaggy
hair and un-tucked t-shirts, and I tried to fit in. Having gone
through my own adolescent growing pains, I can attest to

the fact that some people make broad and wild assump-
tions on a person’s appearance. Your first impression upon
them can leave them with doubts about the quality of work
you do. 

It was 1988 and my hair was long; not that wimpy
shoulder-length Fabio hair but the kind that hangs down to
the belt and looks great on stage. I was in a rock band and
having a great time. I was also 15 and very naïve. I think
many of us have been there at one time or another. I was 22
when I cut my hair and I witnessed within an hour, a signif-
icant change in the way people treated me. I realized peo-
ple had been overtly cautious around me. Although I can
look back on it with humor, I was terribly upset at the time
to see just how unfairly I thought people had treated me.
Back then I was selling a rock-n-roll image.

These days, I’m selling confidence, trust, and integrity.
I want my clients to believe that they have hired the very
finest professional available. On most days that I’m in the
office, you will find me wearing a suit. In the field, I wear a
clean company shirt and clean blue jeans, free from wholes
or stains. I am not trying to look cool; I’m trying to look like
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the professional that my client has contracted. This
perception is not limited to my clients, however. It
extends to every person that I contact, whether in a
professional capacity or as a private person. 

One-on-One 
Often, while my wife and I are at functions for our

children’s schools, parents will ask what I do for a liv-
ing. I could say I'm a surveyor and leave it at that, but
I'm not one to sit quietly. Like many of you, I love to sell
the profession! When they ask what I do, my eyes light
up. I tell them I'm a Professional Land Surveyor. They
get a funny look as their brain tries to process "profes-
sional" and "Land Surveyor." I take that opportunity to
expand their knowledge of surveying beyond that "guy
in the street." 

I tend to add my own Hollywood touch about how
exciting it is to work on some very cool projects or the
necessity to have an affinity for history. For me, sur-
veying really is that exciting and cool, so it is easy to
express my fervor for the profession. I seize on the
opportunity to impress upon them the importance of
consulting with a Professional Land Surveyor. Whether
they are considering a minor addition to their home or
developing that piece of family property they've been
holding on to for years, I want them to know that con-
sulting with a Professional Land Surveyor at the begin-
ning of the project can result in significant savings for
them by identifying potential issues before they
become issues and they’re up to their neck in entitle-
ment, engineering, and architect fees. 

We need to get the public excited about what we
can do for them. We need the public to need AND
appreciate our professional services. I'm not condon-
ing that we generate a false need where none exists.
We must become community partners and show the
public what we have to offer our communities as indi-
vidual professionals. 

Since 1966, we have accomplished a lot, however,
there is more to be done. There have been many peo-
ple that have had a profound impact on land surveying
in California since the CLSA was founded. Many of
these icons are gone now and, in time, the void creat-
ed will be filled. Will it be filled by the youth who may
take for granted the footsteps they follow on this trail
blazed so many years ago or will it be filled by those
who will continue to have “an eye on the future?” 

With our current economy, I can see no reason why
we can’t reach out just a little further. All of us seem to
have a little more time on our hands these days. What
a great opportunity we have before us to continue what
was started in 1966. Let’s seize the moment! �

Continued from previous page
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Welcome
New CLSA Members
CORPORATE
William Benson, Arleta

Curtis Burfield, Sacramento

Christopher Glantz, Albany, OR

Wilson Gorman, Palmdale

Lee Goss, Oklahoma City, OK

David Graebner, Grass Valley

Michael Hartley, Fresno

Oscar Jarquin, Manhattan Beach

Clifford Johnson, Arcadia

Gregory Jones, Watsonville

Gary Poor, Riverside

Timothy Reilly, Decanso

Mathew Sawyer, San Diego

Richard Snedaker, Irwindale

James Steines, San Juan Capistrano

Wayne Toutges, Folsom

Khin Voong, Brentwood

Herbert Votaw, Chico

Robert Wheat, San Ramon

AFFILIATE
Daniel Dietrich, Clovis

Michael Hall, San Francisco

Thomas Newman, Palmer, AK

ASSOCIATE
Dylan Crabtree, Healdsburg

Matthew Fallau, San Francisco

Ray Freiwald, Yucca Valley

Gregory Gibson, Benicia

Gary Gilliland, Santa Cruz

Jaroslaw Grabarek, Simi Valley

Raymond Lillibridge, Mansfield, TX

Margaret Martinez, Ventura

Mike Maysey, Carlsbad

Raymond Min, Fairfield

Michael Robert, Beaumont

Carlos Silva, Yucaipa

David Slater, Santa Rosa

Pete VanAmmers, Wildomar

STUDENT
Adrian Aguirre, Fresno

Jason Ellis, Yucaipa

Jay Janisse, Thousand Oaks

Robert Jones, Sacramento

Jasen Leatherman, Jamesburg, NJ

Jonathan Luconi, Fresno

Tiffany Padilla, Orange

Jacob Straub, Sacramento

Join CLSA Today!
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CLSA Accomplishments in 2010
• CLSA, in an effort, to be fiscally responsible, reviewed and revised their travel reim

bursement policy and developed a new policy for requesting budget items. 

• CLSA participated in the UDC v CH2MHill petition.

• CLSA reviewed and monitored the NSPS/ACSM reorganization plan.

• CLSA donated $25,000 to the National Museum of Surveying in Illinois which enabled 
the museum to open to the public. 

• CLSA implemented a TrigStar Stimulus program for 2010.

• CLSA developed and published a Safety Tailgate Handbook which is available 
complimentary to all CLSA members via the Members Only Website.

• CLSA further enhanced their website providing each chapter with pages on the site 
and the ability to update the pages through a chapter portal.

• CLSA provided members with a huge discount on the 2009 BLM Manual 

• CLSA conducted an audit of the financials.

• CLSA sent a letter of support to the CSRC.

• CLSA reviewed the contract for small projects and made it available to members on a 
complimentary basis by postingit on the Members Only Website

• CLSA hosted a Copyright workshop in Ontario and Concord.

• CLSA hosted booths at multiple conferences: CalGIS, ESRI, CSU-Fresno, and CLSA/NALS.

• CLSA developed a new tri-fold brochure “GIS and Surveyors” to promote the need for 
land surveyors in the GIS community.

• CLSA hosted a panel discussion on GIS and Surveyors at the ESRI Conference.

• CLSA promoted Land Surveyors Week and received a proclamation from the Governor.

• CLSA developed a Lobby Day Handbook and participated in NSPS Lobby Day efforts.

• CLSA was successful in obtaining amendments to Stanislaus County Board of 
Supervisors to protect the position of County Surveyor.

By: Stephen Hughey, PLS, PhD

A t the February Board of
Directors meeting held in

Oakland, CA, outgoing President
Aaron Smith read through an
impressive list of CLSA's
accomplishments over the past
year and thanked everyone who
helped make it all happen. As he
did this, an interesting thought
occurred to me: 2010 was a
busy year for CLSA; if one were
to give the year a name, what
might it be? 

The earliest known method
for naming years was developed
on the plains of Mesopotamia
over 4,000 years ago. The
accompanying graphic is a por-
tion of a chronicle that dates
from the time of King Ur Namma,
circa 2047-2030 BC. The figures
record an important year in the
king’s reign: "The year Ur
Nammu, the king, straightened
the road from south to north."

To follow this ancient year
naming convention, Aaron, as
our chief administrative officer,
would have to pick a single
accomplishment to designate a
name for 2010. As you read
through the following list I hope
the true value of this whimsical
exercise becomes obvious. 

If Years Had 
Names

Continued on next page
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• CLSA recognized those members with 25 years or more continuous membership.

• CLSA supported ACSM railroad monumentation proposed language.

• CLSA, in an effort to educate the public, developed the Monument Conservation tri-fold.

• CLSA was successful in requesting the City of Millbrae remove information from its website providing instructions to the public on 
how to “locate property lines.”

• CLSA supported Napa County v Vendrillo amicus which was victorious.

• CLSA Education Foundation distributed over $40,000 in scholarships to land surveying students

• CLSA monitored and provided input regarding changing workers compensation regulations.

• CLSA chartered Santiago Canyon College Student Chapter.

• CLSA received the NSPS journalism award (3rd year in a row) for the California Surveyor.

So, what will you name 2011? Will it be the year you
get involved and serve in office? Will it be the year you
determine to become a 25-year member? Or the year you
pay your state and chapter dues early? Will it be the year
you help grow your chapter's membership so as to gain
another state representative? Will it be the year you attend

your first Board of Director’s meeting? Or maybe the year
you resolve to read every issue of the California Surveyor?

If you can't think of anything else, incoming CLSA
President Bill Hofferber would be very, very happy if you
named 2011 AD, "The year I joined the CLSA voluntary
Professional Development Program (PDP.)"�

Continued from previous page
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To my friends at CLSA:
William Hollerich here – I want to say thank you

for the $750 scholarship I received from the Desert
Chapter of CLSA. Forgive me for my inexperience with
writing thank you letters for scholarships; I’ve never won
one before!

According to the monetary breakdown at the bot-
tom of the check page approximately 66% of the schol-
arship was from the Desert Chapter and 33% was from
a general Scholarship Awards fund, or something along
those lines. That is how I interpret it at least. 

First, thank you to the Desert Chapter. This scholar-
ship made my day and made the Fresno State University
Annual Geomatics Conference just that much more fun.
It also made the pill of finding my bike lock cut and the
bike stolen that the morning a little easier to swallow.

Second, I would like to thank CLSA as a whole. The
support you guys put out for students is amazing. To be
perfectly honest, I could not believe the stories until I
attended the conference and saw it for myself. In none
of the various majors my friends have chosen, has the
same level of support been shown. What you guys do is
amazing and one day I’ll be proud to take my spot and
help out, too. So kudos to you CLSA, you deserve it.

With great thanks,
William C. Hollerich

This year the CLSA Education Foundation awarded a total
of $45,975 scholarships to 43 deserving land surveying

students. With 17 of CLSA’s 22 Chapters now participating
in raising funds, the Foundation has flourished, growing each
year from $9000 in scholarships being awarded in 2004 to
our current level of nearly $50,000! It is inspiring to see
CLSA members and Chapters working hard to raise money
for the scholarship program.

One thing that is apparent from reviewing the scholarship
applications is the number of intelligent, energetic and dedi-
cated students of land surveying who have made it their career
goal to become Professional Land Surveyors. It is refreshing
to read how another soul has discovered that problem solving,
working out-of-doors and following in the footsteps of history,
all fit with their ideal career. Many students are making hay
while the sun shines by dedicating themselves to furthering
their education during this downturn in the economy, or con-
tinuing on towards a Masters degree before entering the job
market.

CLSA does so many good things for the profession, but if
I had to pick one single thing to call the most important thing
CLSA does, I would say that it is supporting the scholarship
program through the CLSA Education Foundation.. These
dedicated and intelligent students are the future stewards of
our profession and we need to encourage as many as possible
to join our ranks. 

Keep up the good work!�

Steve Martin, PLS with Matt Black at the Fresno State
University Annual Geomatics Conference in January 2011.

By: Steve Martin, PLS

Steve is the chairman of the CLSA Education Foundation, a chapter rep-
resentative for the East Bay Chapter, past president of the San Diego
Chapter and CLSA member since 1990. In his day job, he is the Survey
Supervisor for the East Bay Municipal Utility District. Previously he
worked for the County of San Diego for over 17 years and started his
career with the City of San Diego in 1988 as the 4th man on a survey
crew, a position below Chainman called “Engineer Trainee.”

CLSA Education Foundation Report
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Postcards

Tim Case, PLS of RBF Consulting taking a photo ID measurement at
Lake Clementine Dam on the North Fork of the American River in
Placer County, CA.
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Dorothy Calegari Distinguished Service Award

Member of the Year

President Bill Hofferber and Jim Herrick 
James Herrick, PLS was awarded the Dorothy Calegari
Distinguished Service Award for his long time service and
dedication to CLSA.

Jim is a Past President of CLSA and has served on numerous
committees. He has been an advocate of education and helped
to develop the CLSA Voluntary Professional Development
Program. He has been a long time Director of the CLSA
Education Foundation and has reviewed hundreds of scholar-
ship applications. In addition, he, along with his wife Barbara,
have contributed countless hours working at the Scholarship
auction and donated wonderful items which have raised thou-
sands of dollars for scholarships. 

Steve Martin receives Member of the Year Award from
President Bill Hofferber 

The CLSA Member of the Year Award is given to an individual that
has best supported and promoted the objectives of CLSA and who
has contributed most to CLSA activities at the state level. This
year’s recipient, Steve Martin, is a member of the CLSA Board of
Directors and served on the 2010 CLSA/NALS Conference
Program Committee. In addition, Steve has contributed to the
advancement of the surveying profession by serving as Chairman
of the CLSA Education Foundation for over 6 years. 

CLSA AwardsCLSA Awards
Congratulations to the following award winners that were recognized at the CLSA/NALS Conference.
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Chapter Newsletter of the Year
Chapter of the Year

Photo of the Year

CHAPTER OF THE YEAR – Sacramento Chapter
(Left to Right) Matt Stringer, Rob McMillan, Jon Scarpa, Annette Lockhart,
Ian Wilson, Tom Cardenas, Evan Page, Bill Telling (Center)

CHAPTER NEWSLETTER OF THE YEAR
Riverside/San Bernardino Chapter, 
Side Shot President Bill Hofferber 
& Pete Wiseman

President Bill Hofferber & Robert Reese

PHOTO OF THE YEAR - Taken by Robert Reese
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The More
Things Change...

By: David E. Woolley, PLS

Quotes from the near and distant past that prove the point: 
the more things change, the more they remain the same.

Dave, is the CLSA Orange County Chapter Legislative
Chairman, Chapter Representative, State PPC Member, 
and owner of D. Woolley & Associates, Tustin, CA

Commentary by 
David E. Woolley, PLS

I am particularly struck by the quote: “… if the surveyor fails to set his boundaries in that
position that a reasonably prudent surveyor would, he must pay damages.” This begs the ques-
tion, what place is there for a “record boundary?” Some in our profession use this term to
mean: a calculated boundary based on available records and rotated to two field located mon-
uments without consideration of all other evidence. The definition of “record boundary” does
not exist in case law nor in any text books on land surveying. Brown emphasizes that “The only
correct location for a boundary line is in the position that a court of competent jurisdiction will
uphold”. I have yet to find a definition of “record boundary” which may be referenced to deter-
mine a written standard of care. Please note that an unlicensed planner’s opinion, written or
spoken, is of no value. The surveyor’s defense against a negligence claim is showing he or she
has met the standard of care. How will the surveyor prove these “record boundaries” have met
the standard of care without any substantiation except perhaps the fact that many in the indus-
try produce these same “record boundaries?” 

Now riddle yourself this, why would any surveyor show a “record boundary” in connec-
tion with a field survey if, according to the courts and standard of care texts, there is no such
thing? If a client does not need a boundary survey, arguably they would be less in need of a
“record boundary” survey (which could result in their harm). Nothing states every topograph-
ic survey needs a boundary. A record boundary is no substitute for a boundary. 

The litmus test is to remove the boundary altogether and ask the following questions.
Who is asking for the boundary and why? What is their understanding of a boundary survey?
If the lines serve little purpose, why show them at all? Suppose the property has non-con-
tiguous parcels, gaps, overlaps, improvements crossing the line, will the “record boundary”
negatively impact the client? Clients (or planners), who are not licensed, do not dictate the
acceptable practice for any licensee (engineer, surveyor or other). There are only a few legal
exceptions in which a record boundary connected to a field survey is acceptable; for instance,
some jurisdictions allow record data parcel maps. The recent legislation changes for record
data parcel maps changed the criteria so it no longer fits the definition of a record boundary
as defined herein. 

Few surveys have more exposure to liability than an in fill project boundary, projects sub-
ject to setback minimums, or an ALTA survey. The surveyor must remember the client has sev-
eral thousands, hundreds of thousands or millions of dollars to buy and/or develop a project,
why would the surveyor be willing to break the law, and in so doing, jeopardize the project, the
title company’s insurance, and his license just to save the client a micro percentage of the over-
all project cost? A boundary survey adds value to any property, whether it is developed at this
time or a future date. There is only one true location of the boundary and yet there are a num-
ber of “record boundary” positions. Again, in law or in accepted treatise a “record boundary”
does not exist in connection with a field survey, this is for good reason. 

We’ll occasionally encounter field work product with craftily worded record boundary dis-
claimer notes (among others) presumably meant to absolve the surveyor of liability. The courts
have held that these notes will seldom meet the standard required for informed consent and,
contrary to intent, these notes are often viewed as a signed confession to negligence. In
California there is no alternative to a Professional Land Surveyor, and therein lies the liability.
Liability is the hallmark of a profession. Liability separates us from tradesmen or vocations.
Accept it, respect it, and manage it. To those that choose to ignore their liability, deliver your
“record boundary” invention and hope the title company, your client, and other professionals
do not recognize your negligence. Do not be surprised when either of them delivers it.�

The following quote was taken from a
paper titled “What Should be the

Education for Land Surveying?” by Curtis
M. Brown (1957). For the complete paper
and full context of Mr. Brown’s statements,
see LSACTS.com. 

“I think of boundary surveying as
including many technical levels and also a
professional level. We must distinguish
among the chainman, instrument man,
technician, and the professional surveyor.
The doctors have laboratory assistants
who are called technicians, not doctors.
Unfortunately, the professional surveyor
has many assistants who are often
thought of and are considered by many to
be surveyors.

The property surveyor is given a deed
and told to mark it on the ground. He makes
measurements, observations and sets
markers in accordance with his opinion,
and he charges a fee. The only correct loca-
tion for a boundary line is in the position
that a court of competent jurisdiction will
uphold. Thus, in setting his property marks,
the surveyor is giving his opinion of where
he thinks the court will uphold him. It takes
superior knowledge to know where and
how to set property lines. And if the sur-
veyor fails to set his boundaries in that
position that a reasonably prudent surveyor
would, he must pay damages. He is a pro-
fessional man. 

A man may be a beautiful technician, a
skilled mathematician, and an expert at
making measurements, but of what value is
his skill if he does not know where to place
a legal boundary corner? Almost 100% of
the fault we find with the men we employ is
their ignorance of where to place property
corners. Everyone is expected to obey the
law and everyone is presumed to know the
law. The property surveyor is licensed to set
property corners [corners are not the same
as monuments marking corners] and he is
expected to set them in accordance with the
correct principles of law. He is not practic-
ing law; he is merely obeying law in the
same fashion that you or I do when we obey
the speed limit.”



Spring 2011
31

Index To Advertisers

Allen Precision Equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37

Berntsen International, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8

California Property Specialists, Inc.  . . . . . . . . . . . . . . . . . . . . . . .27

California Surveying & Drafting  . . . . . . . . . . . . . . . . . . . . . . . . . .48

CD Data - Parcel Quest  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Central Coast Aerial Mapping, Inc. . . . . . . . . . . . . . . . . . . . . . . . . .7

Engineering Supply Company  . . . . . . . . . . . . . . . . . . . . . . . . . . .33

First American Data Tree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23

Leica Geosystems Solutions Center  . . . . . . . . . . . . . . . . . . . . . . . 2

Lewis & Lewis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31

Office Depot (Member Benefit)  . . . . . . . . . . . . . . . . . . . . . . . . . . .4 

Reese Water & Land Surveying  . . . . . . . . . . . . . . . . . . . . . . . . . .31

Santiago Canyon College  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19 

Sokkia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11

Subdivision Map Act Seminar  . . . . . . . . . . . . . . . . . . . . . . . . . . .25

Total Merchant Savings (Member Benefit)  . . . . . . . . . . . . . . . . . .45

Trimble  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3

Tri State Photogrammetry, Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . . .13

Vista International . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27



By: Richard Hertzberg, CPCU, ARM, Vista International Insurance Brokers

Over the last several years we’ve been discussing all forms of
professional or business risk management as it pertains to

your business of land surveying. We’ve gone over risk manage-
ment principles, insurance, contract requirements, claims, and
industry issues. 

Now it’s time to review some personal necessities. We’ll review
life, disability and long term care insurance as coverage for events
that would, of course, affect your business but would definitely
affect you and your family. You should consider protection against
catastrophes that would alter your life, health and assets.
.
We won’t worry about retirement, yet, and we’ll leave homeown-
ers, health and auto insurance alone for now since each of these
items would take up a whole article. In the meantime, always be
sure to consider your limits, deductible and policy forms and
remember the minimal amount required by lenders or the
Department of Motor Vehicles is probably not enough.

Life Insurance
Everyone is going to die and most everyone will be taxed on that
event. You won’t have to worry about it but someone such as your
wife, your kids or your business partners will have to worry about
it. You need to help out while you’re around.

How much is enough? Generally you should consider getting 7-
10 times your annual income maybe more. During hard financial
times, like we have now, people need to consider looking at the
conservative certainty of life insurance.

What could I use it for? To replace your income that would be
lost on your death and to pay off the mortgage on your house or
provide for your kid’s education or your wife’s retirement. It can
even be used to fund a buy-sell agreement that would keep your
business in the family and also guarantee they wouldn’t need to
sell your business to pay estate taxes. 

What kind of insurance is there? Term, which is temporary, pays
a death benefit and expires on a given date or after a number of
years. Whole life, which is permanent, has a fixed cost and devel-
ops a cash value. Universal Life, which is like whole life, has an
investment feature like a mutual fund.

Which is best? It depends on your age, your circumstances and
your needs. Study up on the coverage available from different
companies, talk to your financial advisor and your agent and get
some proposals.

Disability Insurance
This is the Yogi Berra Insurance that pays you when you when
you’re out of work and you can’t work and it pays you cash which
is as good as money. There are all forms of coverage with
deductibles and waiting periods and certain restrictions. Think of
it as business interruption on yourself. Again, it’s good to talk to
your agent or broker and do some studying and get some quotes.

Long Term Care Insurance
With Nursing Homes costing up to $70,000 a year, this is a good
coverage to consider.  There are certain requirements as respects
types of disability and the care required and there are waiting peri-
ods but it is good to get some proposals and quotes. It’s good cov-
erage to buy early when it’s less expensive even though most long
term care occurs in the last 2-3 years of life.

Philosophical Observations
Considering all these coverages can be depressing. But it’s real
and you have to think about what would happen if you died or
were disabled or had to go into long term care. What would hap-
pen to your finances, your family, and your business? Would there
be enough money to take care of your expanded needs? Social
Security, Medicare and your Health Insurance may pick up part of
the cost, your assets can help, and you can get a reverse mortgage
to pay some of the bills, but in the long run it is a good idea to have
in place some of the coverage mentioned above.

Cost Benefit Analysis
Do a cost benefit analysis. What could happen? How much would
it cost? And what can you do to fund it? Even if you don’t do any-
thing about it now, it’s good to be aware of the risks, and start
thinking about what you can do to mitigate them in the future.
Like the looming California Earthquake it’s not whether it will
happen, but when. �

What About Me? 
Personal Risk Management

RISK MANAGEMENT FOR LAND SURVEYORS
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Continuous GPS Stations (CGPSS) are permanently
placed GPS receivers used by the academic and

research community to monitor minute changes in the
shape of the earth. Most surveyors are familiar with the
Continuously Operating Reference Stations (CORS) that are
managed by NGS. In this article “CORS” refers to official
NGS stations and “CGPSS” is the generic term for
Continuous GPS stations.

As with everything these days, surveyors want the
quick fix that RTK surveying gives them. We could average
a number of readings, but waiting 5 seconds to get a posi-
tion is just soooo slooow. Give me a number and give it to
me now! It must be good since the data collector is show-
ing the value to 0.0001 of a foot and it is in color! (Or so
some people think.) RTK GPS excels in certain surveying
tasks, but as with all tools, RTK has limitations.

There are times when relative accuracy might be a little
more important than color. GPS is a very good tool to pro-
vide accurate relative positions for two survey points. In
fact there are times when it would be nice to know where
you are on some kind of datum thing. This series of articles
is going to discuss post-processing static GPS observa-
tions, including the options available for determining the
receiver’s relative positions using CGPSS to process Static
and Rapid-Static GPS sessions. We will look at on-line
services that can process your GPS observations as well as
how to obtain data files from CGPSS to use in your pro-
cessing software. We will not discuss adjustment tech-
niques for GPS sessions, only how to relate your surveys to
CGPSS.

History

The predecessor to CORS came about in the late
1980’s to provide fixed ground locations to compute more
precise orbits for the satellites. As early as 1991, there were
21 operating stations installed for this purpose. NGS offi-
cially began CORS in 1994, with subsequent interest by the
US Coast Guard; the US Army Corps of Engineers and the

FAA expanded the network. It is probably the interest by
NASA’s JPL and the US Geological Survey in studying
crustal motion that contributed to the accelerated CORS
network expansion for civilian uses. Since GPS is a very
good relative positioning tool, small movements - cyclical,
secular or episodic - could be monitored in near-real time to
detect relative motions of large areas. California was one of
the premier places to make these studies as this is where
the North American Plate meets the Pacific Plate, and there
is a great deal of earthquake activity.

For more information regarding the history of CORS,
go to: http://www.lacoastpost.com/SnaySolerCORS-
JSE08.pdf.

Datums, datums, my kingdom for only one datum.

In this article we won’t try to untangle the mess we
know as datums. This article acknowledges that the current
reference frame of the North American Datum of 1983
(NAD83) is called the National Spatial Reference System of
2007 (NSRS2007). Also we will discuss the NAD83
Continuously Operating Reference System of 1996 (CORS
96) and a little bit about the International Terrestrial
Reference Frame of 2000 (ITRF 2000) and 2005 (ITRF
2005). What is important for a surveyor to understand when
working with these datums is that you must choose a con-
sistent “epoch” or date for positions. Your epoch date does
not have to be the date of the GPS survey, but it must be
consistent for all positions for the survey.

On NGS Survey Data sheets and other official docu-
ments an epoch is shown as a year and decimal year. The
epoch date for 1991.35 denotes approximately May 8,
1991, the midpoint of California’s High Precision Geodetic
Network (HPGN) observations. NAD83 (NSRS2007) has an
epoch date of 2007.00, or January 1, 2007. Some of the
CORS datasheets will also show an epoch of the date for
their NAD83 coordinates.
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By: Robert Reese, PLS and Tom Mastin, PLS

Positioning Using GPS and CORS
Part I – Overview of GPS and
Continuous GPS Stations (CGPSS)



Relative vs. Absolute

Your local plane-surveyed topographic survey probably
starts on an assumed grid location of N 5,000, E 5,000. All
the data points located are relative to that origin using the
latitudes/departures derived from angle and distance. Your
grid origin coordinates really don’t matter in your plane sys-
tem. If you started at N 10,000, E 10,000, your topograph-
ic survey would still show features in their same relative
position.

This is fundamentally true of GPS baselines as well. A
“baseline”, or “vector”, between two receivers is derived
from the differences of their 3D coordinates, but with much
larger (and possibly negative) numbers than your plane
topographic survey. This is the “relative” positional relation-
ship. The “absolute” position of either of these two
receivers comes from attaching one end of the vector to a
known position on a particular datum on a particular date.
The baseline or 3D difference from one point having a
known “absolute” position is used to compute an
“absolute” position of the other. But the concept of
absolute is a misnomer, in that there is no absolute position
on our forever changing earth. Absolute really means fixed
to a datum on a specific date, allowing reference to that
position. 

GPS SURVEYS
Types of Surveys

Surveying with GPS can employ several techniques:
static, rapid static, kinematic and real time kinematic (RTK).
We will be considering the first two – static and rapid stat-
ic – since these techniques require setting a receiver on a
survey point, collecting satellite data for an appropriate
amount of time and using data collected at a second
receiver (either yours or a CGPSS) to compute a “baseline”
or “vector” (the relative position between the two receivers).
Using the data available from a CGPSS, it is possible to
employ a single receiver and the concurrent CGPSS data to
compute a baseline between the two receivers in a “differ-
ential” process. But don’t mistake this differential process
for “DGPS”, which uses a completely different system of
providing real time differences for your receiver.

GPS Survey Configurations

There are two types of surveys where the procedures
discussed in this article might be used. The first type would
be when doing a control survey. One variety of control sur-
vey is a radial survey where one receiver is a “Base” station
that runs continuously during the survey at one point, while
the other receiver is moved to all the other points being sur-
veyed. The result is radial baselines emanating from one
point. Another variation of control survey is a traverse type
survey, where the receivers are moved from point to point,
not unlike a total station traverse. The second type of sur-
vey is an RTK survey where you need to get good relative

positions. Your base station for the RTK survey can also be
collecting data for post processing while the RTK survey is
being done which will allow you to later place the RTK sur-
vey in a geodetic framework once you know the base
receiver’s “absolute” position. 

The Antenna Height, ARP & Antenna Model

When it comes to Antenna
Height (AH) measurement,
much like carpentry, it is better
to measure twice, process
once. A preferred practice is
to measure the AH in feet and
also in meters and verify both
measurements are the same
prior to processing. The AH is
the vertical distance from the
occupied point or station to
the Antenna Reference Point
(ARP). It is not the slant height.
The ARP is usually the base of
the antenna where it is
attached to the rod or tribrach.

If you have measured the
slant distance from the mark
to the Antenna Slant
Measuring Point (SMP), you
must compute a vertical AH
using the horizontal distance
to the SMP and a vertical off-
set from the SMP to the ARP.
These offsets may be found
on the NGS antenna calibra-
tion page or usually on your
antenna. Some software
allows entering a slant height,
and calculates a correct AH –
be sure which measuring
method is used. Errors in AH
will cause errors not only in
your vertical position, but your
horizontal position as well. 

The remaining components of the vertical measurement
are the distances from the ARP to the L1 and L2 electrical
phase centers (PC) of a particular GPS antenna. These off-
sets differ widely between antenna models and are different
for the L1 and L2 frequencies. Separating the AH and the
L1/L2 offsets for an antenna allows mixing antenna models
on a survey, but therein lies a potentially significant error
source. It is critical that the AH and L1/L2 offset values are
correct for correct GPS baseline processing.

NGS has analyzed and developed the L1/L2 phase
center offsets for many antenna models currently available
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Rod with GPS 
antenna with notations.



on the market and assigned very specific abbreviations
denoting the manufacturer, model and version of a particu-
lar antenna. If you are processing GPS data using your own
proprietary software, the offsets for each antenna model
used in your survey must be properly applied. If you are
submitting your GPS data in RINEX format to an online
service, the proper abbreviations for your antenna model(s)
must be used in order for the proper offsets to be assigned
by the online service. To see a list of NGS antenna models
and their observed offsets, go to 
http://www.ngs.noaa.gov/ANTCAL/.

Common Times

When talking about the time a GPS receiver is collect-
ing satellite data, it is important to remember that, for rela-
tive positioning techniques, data only counts when at least
two receivers are running simultaneously. If you start
Receiver 1, then go to a second point and start Receiver 2,
the time used to process baselines starts when both
Receiver 1 and 2 are collecting data. For a short base line
(2-5 km long), dual frequency receivers can probably col-
lect enough data in 5 or 6 minutes However, in practice,

such a short time brings a high probability of a failed solu-
tion. It is customary to collect at least 15 minutes of com-
mon data with dual frequency receivers. Single frequency
receivers usually need to collect data simultaneously for 20
to 30 minutes.

Observation Rate

In doing the field work you must set the epoch - or
sampling rate - for your receiver to collect data. CGPSS
have a variety of sampling rates from 1 to 30 seconds. A 5
second sample is a good rate to use on your receiver as it
will provide parity with the available array of CORS obser-
vations rates, while still being thrifty with your receiver
memory. If the local CGPSS are sampling at 1 second
rates, and your receiver has the memory capacity to store
the data for the desired duration, set your collection rate at
1 second.

Using CORS Data
Online vs. DIY CORS Options for Base Positions

For this article, a base station is any point for which you
want to determine a position based on CORS sites. This
processing can be done using either an on-line service
such as OPUS, SCOUT or PPP, or by doing it yourself using
your own post processing software. Both methods will be
discussed, for if you do a lot of this, you will probably do
both. Again, like all tools, there is no one perfect tool, and
if you use them long enough you will eventually smack your
thumb. To use CGPSS for rapid static you should wait for
at least one day before you can download the CGPSS data.
This is because although NGS provides data in hourly
increments, it is easier to download data for a full 24 hour
interval which is available online the following day. The non-
NGS sites only provide data for a full 24 hour period.

CORS Data

CORS data are provided in 24-hour blocks for a partic-
ular “ordinal day.” Sometimes these days are referred to as
the “Julian” day, which isn’t technically correct. The ordinal
day is basically a day’s number in the year: January 1 is day
001, and December 31 is day 365 in a non-leap year. An
ordinal day begins on 0000 hours Universal Coordinated
Time beginning at midnight in Greenwich, England. So,
when you started your GPS receiver in California starting at
4:01pm Pacific Standard Time on day 050 (February 19),
you will use CORS data posted for day 051 (February 20),
since it was 0001 hrs on February 20 UTC when you began
to record data. For a useful printable chart of the ordinal
days for both leap years and non-leap years, go to: 
http://amsu.cira.colostate.edu/julian.html and
http://amsu.cira.colostate.edu/leap.html.
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Proprietary Data Files

Your receiver is going to have some sort of proprietary
file(s) that it creates to store the GPS data. The GPS data
consist of carrier-phase measurement, the pseudorange
measurement, observation times as well as the navigation
code. In addition, the files might contain the station name,
antenna height or AH, antenna model and receiver serial
number. Assuming you are using post processing software
from the same manufacturer as the receivers, the software
will read all this information for processing. It is important to
remember that the processing software is not determining
the position of the GPS receiver; it is determining the rela-
tive position, or baseline or vector, between one or more
receivers. If one of the receivers is not from the same man-
ufacturer as the other receiver, say because you are using
a CORS, then some additional magic has to happen so you
can read both sets of data in your proprietary post pro-
cessing software. That’s where RINEX files come in.

RINEX, the DXF of GPS DATA

RINEX (Receiver Independent Exchange Format) is a
generic text file format that allows for the processing of
data from disparate GPS receivers. It stores in a single

ASCII file the phase, code and time information, as well as
station name antenna type and antenna height. If you want
to impress all your friends, remind them that this antenna
height is not necessarily the same as the AH you measured
(this will really impress all your non-surveyor friends).

RINEX formats have gone through some revisions, with
the current version being 3.0. If your RINEX conversion
software is converting to 2.0 or earlier, you should update
your software. This update is most likely free, and may
solve some problems you are having. If for some reason
you cannot get a free RINEX converter from your manufac-
turer, there is a suite of programs from UNAVCO called
“teqc” that will translate almost anything. It can be down-
loaded at http://facility.unavco.org/software/software.html.
It is a command line program, so it is not what is called user
friendly, but you can set up batch processing with it.

Coming up: 
PART II – Using Online CORS Processing Utilities

The Editor thanks Rob McMillan, PLS, for his enthusi-
astic peer review of this article. He also thanks the authors
for being such good sports about it. �
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By: Carl C. de Baca, PLS

Carl  is the owner of Alidade, Inc., Elko, Nevada. He is a
past editor of the California Surveyor, and is the current
NSPS Area 9 Director.

T he CLSA/NALS 2011 Conference at Bally’s Hotel and Casino in fabulous
Las Vegas, Nevada kicked-off on Saturday, March 5th with a pre-confer-

ence workshop on the new 2011 ALTA/ACSM Standards presented by the
indefatigable Gary Kent, contributing author and overall organizer of the stan-
dards. The LS Review track, which ran for five days and featured accom-
plished instructors Tom Taylor, Steve Parrish, Tom Barnes, Jay Seymour, Neil
King, Dave Woolley, Kelly Olin, and Jim Pilarski also began Saturday morning
in an adjoining room.

Kent’s very detailed presentation focused on the differences between
this new, completely re-written set of standards and the 2005 set that came
before. With a mixture of passion, humor and common sense, he easily
demonstrated that this is the best set of standards in the 49 years since the
first set was developed. A room full of professionals peppered him with ques-
tions, case examples and various scenarios which he fielded with enthusiasm,
patience and no small amount of humor.

After the classes let out, fifty-some attendees queued up in front of
Bally’s for transport over to the Gold Coast Casino for an evening of bowling,
organized by tireless CLSA Central Office. Making getting there (and back) an
adventure in its own right, Jessica shepherded the erstwhile bowlers into a
fleet of taxis and limos. In what is now a CLSA tradition, the bowlers let ‘em
roll with the help of a few Fresno State students filling out the teams.
Mulligans were strategically employed, with hilarious results. One had only to
purchase a special ticket entitling the bearer to step in and roll a frame in
place of the unlucky recipient with a gutter-ball being the inevitable result. All
proceeds of this great event went to the scholarship fund.

On Sunday, the opening remarks, delivered by NALS President Li Zhang
and CLSA President Bill Hofferber marked the passing of long-time NALS
members Bill Cuddy and Tom Foote, and CLSA member Ted Kerber. All three
were active in their local and state organizations and will be sorely missed.
RIP. The keynote address was delivered by Jeff St. John of the Obayashi Group,
project manager in charge of construction of the Mike O’Callaghan – Pat Tillman
Memorial Bridge over the Colorado River which just opened a few months ago.
He discussed the challenges and innovations involved in constructing the bridge
and accompanied his discussion with an informative slide show containing
some very impressive pictures of various aspects of the project.

Once the conference proper started, prominent instructors Knud
Hermansen, John Matonich, Steve Parrish and Gary Hancock offered three
days of workshops on marketing, client relations and negotiations, public
lands issues and forensic surveying. Other workshops offered by Lance
Bishop and Jim McCavitt, Michael Binge, Tom Pisani, William VonKlug, Marti
Ikehara, David Paul Johnson and Dave Henderson rounded out the education-
al track. This was a great lineup of instructors and there was much to be
learned.

Our Conference was privileged to host the national student competition
this year. On Monday, student teams from seven universities made half hour
presentations on the topic of hydrographic surveys. Teams from Michigan
Tech, University of Puerto Rico, Cal State University Fresno, Oregon Institute of

Technology, Troy University, New Jersey Institute of Technology and University
of Maine talked expertly on a wide variety of aspects of hydrographic and
bathymetric surveys. The judges, comprised of Wayne Harrison President of
NSPS, Bill Coleman President-Elect of NSPS, Bob Dahn Vice President of
NSPS, Carl C.de Baca NSPS Area 9 Director and CLSA Past-President and
practicing hydrographer, Robert Reese, found all the presentations to be very
good. Taken in conjunction with previously submitted technical papers and a
poster accompanying each presentation, the judges found the Troy University
team to have done the best job. Congratulations go out to Troy and to all the
competitors and here’s hoping that these schools and others as well continue
to compete in future events.

Monday’s luncheon included a humorous historic portrayal of P.T.
Barnum by Doug Mishler, a history professor at University of Nevada - Reno,
who kept the diners in stitches with his observations on American life made
from the standpoint of one of the most famous Americans of the 19th centu-
ry. I, for one, would like to experience that presentation again.

The scholarship auctions, both live and silent were as usual, a
resounding success. The combined take from the events was over $23,000..
It cannot be over-emphasized how much all involved (especially the stu-
dents) appreciated both the generous donations of items and the generous
bidding on said items. Lightnin’ (Greg) Williams, as he always does, inject-
ed a feverish pace into the live auction with hilarious results – just ask Hans
Hasselbach about that.

At the awards ceremony and luncheon, CLSA awards included: Member
of the Year which went to Steve Martin and the recently renamed “Dorothy
Calegari Distinguished Service” award – which went to Jim Herrick. CLSA
Chapter of the Year was awarded to the Sacramento Chapter and Chapter
Newsletter of the Year went to the Riverside/San Bernardino Chapter. The
Photo of the Year was awarded to Robert Reese. NALS awards included Darryl
“Skip” Harness, who received the Surveyor of the Year award, Nancy
Almanzan who received the Meritorious Service Award, William “Bill” Mueller
who received the Life Member Award, Terry McHenry who received an award
for the Article of the Year and Sustaining Member of the Year was awarded to
AeroTech Mapping. The winners of the Surveyor Olympics, which was overseen
by NALS member and national TrigStar chairman Jerry Juarez, were recognized,
as were the winners (and all of the competitors) in the aforementioned National
Student competition. Congratulations to all the award winners!

A special thanks goes out to the vendors, sponsors, representatives of
the host hotel and convention facilities, and the NALS and CLSA officers and
CLSA Central Office who put this conference together – Great job everybody!

This was a great conference and a huge success, made even more
exceptional, given the tough economic times we in both states are suffering
through. Nearly five hundred people attended, satisfying their need for con-
tinuing education while demonstrating their commitment to the profession,
making new friendships and renewing old ones. If you didn’t make it to Las
Vegas for this one, you can redeem yourself next spring as we hold another
joint conference in Reno. See you there! �

Review of CLSA/NALS Conference 2011Review of CLSA/NALS Conference 2011
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Donations from 
Individual Members
John Atwood
Claudia Barrueta
Lance Bishop
Dorothy Calegari
Carl C. de Baca
Martin & Rhonda Crook
Bill & Michael Cuddy
Hal Davis
Janice & Larry Durfee
Dr. James Elithorp
Vic Erickson
Peter Friedmann
Analisa Gonzalez
Janine Hampton
Jim & Barbara Herrick
Mark & Debi Herrick
Barry Hickerson
Bill Hofferber
Claude Hoffman
Trent Keenan
Kathy Kindall
Errielle Lamb
Chad Lansberry
Frank Lehmann
Barbara Littell
Rick Martin
Steve Martin

Armand & Chris Marois
Les Marquoit
Dan May
Keith Nofield
Paul Pace
Evan Page
Steve Parrish
Larry Perkins
Elmer Plummer
Tom Propst
Linda Richardson
Steve Shambeck
Dee Smith
Brian Smith
Lance Smith
Lenard Smith
Tim Smith
Curt Sumner
David Waddell
Mike Welch
Peter & Maureen Wiseman

Donations from Companies
Assurance Risk Managers
Berntsen International, Inc.
Boomers! Upland 
Boomers, Fountain Valley
Boomers, Livermore
Boomers, Modesto

Cache Creek Casino
Central Coast Aerial Mapping
Engineering Supply Company
HJW Photo Science
Infineon Raceway
In-N-Out Burger
Jackson Rancheria Casino & Hotel
Monsen Engineering Supply of Reno
Mountasia Family Fun
Center/Skateland
Mt Baldy Ski Resort
Newmont Gold
NV Cadastral Survey-BLM
NV Energy
Paramount's Great America
Professional Surveyor Magazine
Stantec Reno
Vista International Insurance
Wells Fargo Center for the Arts

Donations from CLSA Chapters
Cascade Chapter
East Bay Chapter
Northern Counties Chapter
Orange County Chapter
Sacramento Chapter
San Diego Chapter
Santa Clara/San Mateo Chapter
Sonoma County Chapter

CLSA/ NALS Conference Thanks the Scholarship Auction Donors

A special thank you to Claude Hoffman for donating his entire collection of antique survey instruments.

Special thanks to Marty Crook, Monsen Engineering for his time and talent in refurbishing and 
calibrating many of the antique instruments sold at auction.

And, of course, a special thank you to all those that purchased items at the auction!

Central Coast Aerial Mapping, Inc

William T. Cuddy, PLS

CLSA/ NALS Conference Thanks the Sponsors

Nancy Almanzan & Li Zhang, NALS Members
Los Angeles Chapter, CLSA
Riverside/ San Bernardino Chapter, CLSA
Santa Clara/ San Mateo Chapter, CLSA
Bakersfield Chapter, CLSA
Dave Morlan, NALS Member
Southern Chapter, NALS



CLSA/NALS Conference 2011 Highlights
Special thanks to Steve Shambeck, PLS Photography
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Question
I have been working with a local jurisdiction on possible

conditions of approval for my Tentative Map. Though we have
been able to work out many of our disagreements, I am con-
cerned that there may be some that we cannot work out and I
might have to file a legal challenge. Can you tell me what kind
of procedural steps are necessary in filing such a lawsuit, and
are there any helpful tips you can provide?

Discussion
Thank you for your excellent and very important question. This

may sound unusual coming from an attorney, but no one likes a lawsuit.
Nevertheless, at times, it becomes the only option. And if it does become
necessary, then it is crucial to know the procedural prerequisites to bring-
ing a lawsuit. While these may seem at first to be minor details, not fol-
lowing them can result in your entire lawsuit being dismissed before the
court ever considers the merits of your legal claims. 

The first determination a subdivider must make before filing a law-
suit is the nature of the legal claim. Generally speaking, if the legal claim
arises from a local agency decision concerning a subdivision map, then
the controlling law is the Subdivision Map Act, and the Map Act's pro-
cedural requirements for filing a lawsuit would apply. However, a local
agency's actions concerning a subdivision map can also implicate other
statutes such as the Mitigation Fee Act, the Planning and Zoning Law,
and the California Environmental Quality Act (CEQA). The importance
of determining the nature of the claim and its controlling law, and there-
fore the procedural requirements that apply, is illustrated by the case of
Fogarty v. City of Chico (2007) 148 Cal.App.4th 537.

The Fogarty lawsuit, successfully litigated by the author on behalf of
the City of Chico, turned on a crucial mistake made by the subdivider:
the subdivider filed its lawsuit within the Map Act's 90-day statute of lim-
itations (Gov. Code § 66499.37), but failed to serve the lawsuit, i.e.,
deliver a copy of the lawsuit to the City and the Real Party in Interest,
within that same 90-day statute.

The dispute leading to the lawsuit arose when the Chico Planning
Commission approved the subdivider's map. That approval was
appealed to the City Council. The City Council did not hear the appeal
for some time (giving rise to a potential subdivider claim of automatic
approval under Map Act section 66452.5). When it finally did act on the
appeal, the City reconfigured lots on the Map in order to create some
open space, which the subdivider opposed. The subdivider brought a
lawsuit challenging the Council's decision under the Subdivision Map
Act, but, as stated above, did not serve the lawsuit within the Map Act's
statute of limitations. The trial court held for the City. 

On appeal, the subdivider changed tactics and stressed that the
Council's action was an "exaction" under the Mitigation Fee Act, which

Act has a longer statute of limitations and contains no "service on the
City" requirement like the Map Act. Under the Mitigation Fee Act, prior
to filing a lawsuit, the challenger must provide the local agency with a
written "protest" that explains the nature of the challenger's claim with-
in 90 days of the "imposition" of the challenged fee, dedication, reser-
vation, or other exaction. The challenger then must bring his lawsuit
within 180 of that written notice. (Gov. Code § 66020(d).) In the
Fogarty case, the subdivider arguably had served a written protest with-
in the 90-day deadline, and had filed the lawsuit within the 180-day
deadline. However, the Court of Appeal found that the challenged City
action was not an "exaction" under the Mitigation Fee Act. The Court
found that the Mitigation Fee Act applies only to "the imposition of any
fees, dedications, reservations, or other exactions imposed on a devel-
opment project" (Gov. Code § 66020(a)), and that the common ele-
ment to fees, dedications, reservations, and exactions is that the devel-
oper gives something tangible to the local agency. The City action chal-
lenged by the subdivider was not a requirement that the subdivider give
something to the City, but rather a lot reconfiguration on a Tentative
Map. Therefore, the Court held that the Subdivision Map Act, not the
Mitigation Fee Act, applied, and since the subdivider failed to serve his
lawsuit on the City within 90 days of the City's action, as required by the
Map Act, the Court dismissed the subdivider's lawsuit. 

But what if the challenged condition was clearly a condition of
approval under the Map Act and also clearly an "exaction" under the
Mitigation Fee Act? It is not clear which of the two Act's statute of limi-
tations would apply. And if one were to decide that the Mitigation Fee
Act does apply, further complicating this scenario is the language of the
Mitigation Fee Act as to when its statute of limitations commences.
Under the Mitigation Fee Act, the statute of limitations is said to begin
when an exaction is "imposed" on the development. But the meaning
of "imposition" is not clear under the statute. Does the imposition
occur when the local agency approves the Tentative Map and the con-
dition of approval requiring the payment of a fee? Or does the impo-
sition occur when the subdivider applies for a building permit and actu-
ally pays the fee? 

Since attorneys are risk averse, the safest answer is always to apply
the shortest possible statute of limitations. Another strategy for eliminat-
ing this risk is for the subdivider and the local agency to agree on express
conditions of approval, as I discussed in my previous column, that clear-
ly establishes the date of "imposition."

The foregoing should make clear that filing a lawsuit after a local
agency has made a decision concerning a subdivision map is complicat-
ed, and the different procedural requirements under controlling law must
be strictly followed. If determining the applicable law is unclear, and the
issue is not addressed in the local agency's conditions of approval, then
the safest strategy is always to file and serve the lawsuit within the short-
est applicable statute of limitations (i.e., the Map Act's). Otherwise, as
occurred in the Fogarty case, the lawsuit might be dismissed without any
consideration of its merits.�

Q&ASMA Expert

By: Michael P. Durkee, ESQ

Michael P. Durkee, a partner in the
Walnut Creek office of Allen Matkins,
represents developers, public agen-
cies and interest groups in all aspects
of land use law. Mike is the principal
author of Map Act Navigator (1997-
2011), and co-author of Ballot Box
Navigator (Solano Press 2003), and
Land-Use Initiatives and Referenda
in California (Solano Press 1990,
1991). 415.273.7455
mdurkee@allenmatkins.com 





www.californiasurveyors.org44

Ian Wilson, PLS is the Director of Survey for Cardno WRG, Inc. in Roseville, CA. He started sur-
veying in 1988 in Southern California and is now enjoying life in Northern California. Ian enjoys
hearing from fellow members about the crossword puzzle and is always looking for clue ideas
and input. He is licensed in California and Nevada and has specialized in boundary, topographic
and Land Title surveys. His expert witness practice in boundary and easement issues is growing.
Ian has been a member of CLSA since 1988.

Crossword Puzzle

CLSA Crossword Puzzle #18

By: Ian Wilson, PLS

If you have an idea for a puzzle theme or a clue you would like to
include in an upcoming puzzle, email to clsa@californiasurveyors.org
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Across
1. BRAND OF AIRCRAFT USED FOR GRAV-D
3. LOCATION OF BRITISH OBSERVATORY NEAR ZERO
6. SPINNING OVAL
7. BAR OR IMPEDIMENT
10. PROJECTIONIST
12. STATE GEODETIC ADVISOR FROM NGS
15. AIRPORT SITE OF THE NGS GRAV-D PROGRAM
16. WRITTEN TITLE DEFENSE
18. TYPE OF CLAIM
21. MISSTATEMENT
22. AUSTRALIAN ROCK MOUND
23. ENGLISH ASTRONOMER AND CHAIN BUILDER
24. ONE WHO MAKES SURVEYS
26. SPONSOR OF AB 1023
27. NICKEL/IRON ALLOY
28. STATE OF NALS
30. TYPE OF TEST MENTIONED IN WOOLLEY ARTICLE
32. GREEK GEOMETRIST
37. EMPLOYER OF THIS YEAR'S KEYNOTE SPEAKER
40. EL DORADO COUNTY SURVEYORS AND OTHERS GROUP
41. NEW NAME FOR CORS
42. TITLE SYSTEM
43. PLAINTIFF IN 148 CAL.APP.4TH 537
44. SPC ELEVATION
45. SUBJECT OF PC 602.8

Down
2. GIRL SCOUT MERIT BADGE PROGRAM DEVELOPER
4. PARALLELLIFIER
5. OFFICIAL REAL ESTATE REGISTER
6. TIDAL BORE
8. INHERITABLE ESTATE
9. RIGHT OR TITLE
11. ABOUT THE SIZE AND SHAPE OF IT
13. MAINE PRESENTER IN VEGAS - 2011
14. SMALL HAWAIIAN FEE
17. A LAND OWNERS INTEREST
19. ALONG A STREET
20. TYPE OF INJURY INSURANCE
23. EARTH CENTERED
25. GPS DATA FORMAT
29. CONTINUOUS BODY OF ORE
31. MOVE IN A STRAIGHT LINE
33. SUCCESSIVE RELATIONSHIP RIGHTS
34. EL DORADO COUNTY SURVEYOR
35. COLOR OF EXHIBIT HALL 2011
36. HALF A HIDE
38. 2011 CLSA RESORT
39. CLSA LOBBYIST
43. THIRD OF A YARD

Key to CLSA puzzle #17 (Surveyor Issue # 164)
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SUSTAINING MEMBERSHIP
Membership in the California Land Surveyors Association, Inc. as a Sustaining Member is open to any individual, company, or corporation who, by their interest in
the land surveying profession, is desirous of supporting the purposes and objectives of this Association. For information regarding Sustaining Membership, contact: 

CLSA Central Office
526 So. E Street, Santa Rosa, CA 95404
Tel: (707) 578-6016 Fax: (707) 578-4406

A cartoon (by Nino Faria) is included in each issue of the California Surveyor. Many readers have commented on the cartoons
over the years and we thought it would be fun to begin a cartoon caption contest. 

Submit your caption for the cartoon above to clsa@californiasurveyors.org by June 1st. The top three captions will be published
in the next issue of the California Surveyor.




